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Perth and District Tramways —353 
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Ryde Electric ht and Power—Stat. 608 

St. James's and Pall Mali Electric Lizht— 
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Union Etektricitats Gesellschaft — 883 

United Light and Power— 353 

United River Plate Telephone —353 

Venezuela Telephone and Electrical Appli- 
ances —345 

Volenite —241 

Walkers, Parker and Co. — 726 

Waterlo» and City Railway —491, Rpt. 533, 
Mtg. 570 

West African Telegraph —643 

West Indis and Panama Telegraph —29, Rpt. 
101, Mtg. 138 

Western aod Brazilian Telegraph— Mtg. 26, 
65, 134, 347 

Western Telegraph —9331, 317 

Western Union Telegraph —Rpt. 170, 251, 
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Ox another page this week will be found an analysis of the 
accounts of the past year’s working at the much-talked-of 
combined municipal dust destructor and electric supply works 
at Shoreditch. There are two ways of regarding this concern 
in arriving at an estimate of the results obtained. One way 
consists in not attempting to separate the electricity from the 
dust destructor department, but to judge of the saving effected 
in the new over the old method of disposing of the dust by 
regarding the electricity works as an adjunct to the dust 
destructor and as a means of making a marketable commodity 
out of the by-product of the latter—the steam. From the 
figures at our disposal, and judged from this basis, the joint 
scheme has certainly justified itself—resulting, as it has, in a 
cheap electricity supply and a saving in the cost of the dust 
disposal of something Jike £2,217. On the other hand, we 
must qualify this statement of the results obtained by ex- 
pressing our strong opinion that the tariff for electricity 
supply is too low in view of the meagre sum, totalling 8 per 
cent., that appears to have been put aside to meet the interest 
and sinking fund charges. 


— — 


Tux other basis for a consideration of the results, and one 
which is probably fairer to the destructor department, is to 
treat the two departments distinctly, and to regard the steam 
furnished by the dust destructor as a by-product to be sold to 
the electricity works. The difficulty here met with is to decide 
upon what is & fair price to be paid for the steam. The fuel 
consumed is not the only item of the cost of steam generation 
in a central station. There are the capital charges in respect 
of the boilers, boiler-house, &c., and also repairs and main- 
tenance and labour in stoking. For the sake of convenience, 


if we take the charges per unit sold generated from the 
steam as the basis, these extra costs could hardly, we suspect, 
be set lower than about 0:4d. per unit, and this has to 
be added to the usual fuel item to represent the cost 
of the steam necessary to provide each unit sold to the 
consumer. Among London stations in 1898 the fuel charge 
varied from 0-5ld. to 1:42d. per unit sold at the respective 
outputs of 3,448,858 and 447,078 units sold, the mean being 
about 0-92d. per unit. Applying this latter figure in the case 
of Shoreditch, the total costs would come out at about 2:8d. 
per unit, while the bill payable to the dust destructor would be 
£3,600—almost sufficient to meet its present deficit of £3,651. 


— — 


Tue action of an electric arc as a microphone is generally 
known, and most electrical engineers have listened to the 
hum of a central station alternator reproduced several miles 
away in an arc lamp. A brief but interesting note from 
the pen of Mr. F. J. Jrnvis-SBwrrH, in another column, 
describes some experimental investigations of the sounds 
emitted by the electric arc; but the sounds referred to are 
not those naturally produced by an arc in normal conditions, 
but rather those of a ‘microphonic character reproduced 
when the electric circuit is affected at some point by some- 
thing in the nature of a microphone—such, for example, as 
the interrupter or buzzer used by Mr. Jrnvis-Bwrrg. We 
regret that he has not pushed to a much further degree his 
investigation as to the conditions of maximum loudness and 
sensitiveness : a clue might have been discovered that would 
have been useful in the search for a good loud-speaking or 
magnifying telephone. With regard to removing the 
interrupter to a greater distance, the effect observed by 
Mr. Jrnvis-Surrg might have been predicted, as being due to 
capacity and inductance. 

Tue advantages of the influence machine as a generator in 
X-ray work have not perhaps been sufficiently appreciated. 
This view, at least, is strongly advocated by Dr. WILLIAIr 
Corton, in a Paper which we abstract in another column. The 
machine described therein, designed by Mr. THOMAS Crank, of 
Bristol, may, shortly, be considered as a Wimshurst machine 
without metallic sectors, and with brush collectors instead 
of points. Dr. Corron describes it as a ‘‘ sectorless 
Wimshurst, and does not seem to be aware that 
this type of machine has been known as the Bonetti 
machine since 1894, when it was first described before 
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the Société Francaise de Physique. Mr. CLanx, however, 
has introduced several improvements in the accessories to the 
machine which render it exceedingly convenient for X-ray 
work—more especially the auxiliary electrodes for introducing 
spark gaps of varying length into the circuit of the focus 
tubes. Dr. Corton finds that the sectorless machine has 
& considerably larger output than the ordinary sectored 
Wimshurst, a result which has already been obtained 
by various experimenters—some putting it as high as three 
or four times. A still further improvement in the output 
of the Bonetti machine was obtained by Scuarrers, who 
separated the two halves of each collecting fork by an angle 
of about 50deg. The principal objection to the influence 
machine for X-ray work is the length of the exposure required 
owing to the exceedingly small amperage of the current. 
For instance, for the thicker parts of a human trunk Dr. 
Corton, with the machine he describes, required an exposure 
of 45min., whereas a good coil with a Wehnelt break requires 
only about 10sec. Many of Dr. Corrow's objections to the 
coil—at least for laboratory work—have been removed by 
the introduction of the Wehnelt break, which enables batteries 
to be dispensed with whenever a public electric supply is 
available. The influence machine has, however, many 
advantages, and if only its output could be increased it would 
be a formidable rival to the coil. 


— — 


Ix another column will be found the precise terms on which 
inter-communication may be effected between subscribers 
on municipal and the National Telephone Co.’s telephone 
exchanges, when the number of the former exceeds 500. 
When examining these in comparison with the National 
Telephone Co.’s new tariff for the provinces, a curious 
anomaly is apparent. If a National subscriber elects to 
use the toll system, he pays a fixed sum per annum 
and a penny for each conversation. If, however, there 
is more than half the number of subscribers on the 
municipal exchange, the company consents to connect each 
of these for a conversation with one of its own subscribers 
gratis. Although a loss to the company, it is no gain to 
the municipal subscriber, for he will have to pay the price 
of & conversation to the municipal exchange all the same. 
Municipal authorities have now the law of the subject made 
quite clear to them, and it only remains for them, if they wish 
to start municipal telephone exchanges, to obtain licences and 
engage their engineers. In the meantime, the National Tele- 
phone Co. will no doubt take steps to establish itself on a 
still firmer footing. 

— — 

Tue electric tramways now being built by the St. Helens 
Corporation will have to pass under a railway bridge of the 
London and North Western Railway, with which line they 
are in competition. It is stated that considerable difficulty 
is being experienced from the fact of the headway under the 
bridge being only 15ft. 8in., the height required by law being 
16ft. Gin. Moreover, it has been suggested that the bridge, 
which has been in existence many years, was originally of 
sufficient height, but that a subsidence of land had caused the 
lowering of it by 1ft, 9in. We fear, however, that this 


suggestion has only been made in order to bring into 
evidence the nice legal point whether, if the case be as 
stated, the railway company or the Corporation would be 
liable to raise the bridge. 

3 —— HÀ 

Tae Journal of Gas Lighting comments on a county court 
decision under the Workmen’s Compensation Act, which, 
although arising out of the laying of gas mains, applies equally 
to those concerned with electric supply mains. While hammer- 
ing in an iron wedge to open a road a workman missed the 
wedge with his sledge-hammer and dislocated his shoulder. 
The point at issue, it would appear, was whether this wedge 
constituted the street a factory within the meaning of the 
Act, the wedge being regarded as a mechanical power.“ 
As might be expected, Judge Kronor ruled that the Act 
implied merely those mechanical powers which act auto- 
matically and continuously after having been set in motion 
by hand. Had the accident occurred in the immediate neigh- 
bourhood of the works, or had it been occasioned by actual 
contact with a main which was connected to machinery, our 
contemporary thinks that the judge’s ruling might have been 
otherwise. 

Ir may be hoped that the offer now made to the telegraphists 
by the Post Office in respect of their annual leave will meet 
with a favourable reception. To allocate all their holidays 
to eight months of the year, March to October, must 
necessarily involve great expense for increasing the relief 
staff, and waste of force during the vacant winter months; 
and the department now asks, in return for the proposed 
concession, that the employés shall contribute something 
towards paying the bill. This they are invited to do by all 
agreeing to cut short their summer holidays by three days, 
taking these days in the winter months, together with one 
day or more for Bank Holidays instead of pro rata pay as at 
present. The effect of this arrangement would be a saving to 
the department in respect of Bank Holidays, and the utilisa- 
tion of the relief force throughout the whole year. As regards 
the telegraphists themselves, the boon of summer holidays is 
so great that the price they are invited to pay for it cannot 
be considered unreasonable. It must be owned, however, that 
the scheme puts a rather severe strain upon the magnani- 
mity of the senior men, who have always had choice of the 
best months of the year, but who will now saocrifice—or rather 
postpone—three days’ leave in order to benefit their juniors. 
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Cable Interruptions. Date of Interruption. 
Latakia—Cyprui nnn e June 21, 1 
Cayenne — Pinhieroes G44 . Oct. 11, 1899 
Para —Maranbam . o ccsssscecoucess Oot. 90, 1899 


Personal. Mr. George von Chauvin, who has been since 
April last a director of Messrs. Siemens Bros. and Co. 
(Limited), has recently been appointed managing director to 
that company. We understand that negotiations are pro- 
ceeding between Mr. von Chauvin and the Western Union 
Telegraph Co. (of which he is the representative in this 
country) as to the nature of the future relations between 
them, but for the present no decision has been taken. 

Mr. W. N. Shaw, F. R. S., has been re-appointed assistant- 
director of the Cavendish Laboratory, Cambridge. 

The marriage of Mr. Charles Bright to Miss J. Gosling 
took place yesterday afternoon, 
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Wireless Telegraphy in South Africa.— The Wireless Tele- 
graph and Signal Co. have made arrangements with the 
Government to establish telegraph stations for transmitting 
war news in South Africa. Six sets of apparatus will be 
-despatched on November 2nd in a Government transport 
sailing from Liverpool. The instruments will be under the 
charge of five assistants taken from the staff of the company. 


Obituary.— We regret to announce the death, in Sydney 
8. Australia, of Mr. Raul Bedford Elwell, who was for many 
: years senior partner in the Wolverhampton firm of Elwell and 

Parker before that business was bought by the Electric 
Construction Corporation. Mr. Thomas Parker remained some 
time with the new firm, but afterwards left them and formed 
.& company of his own. Mr. Elwell subsequently was appointed 
electrical engineer to the New South Wales Government 
Telegraph Department, which post he held at the time of 
his death. 

‘An Interesting Pressure Curve."— With reference to the 
short article with this title in our last issue, Mr. A. H- 
-Gibbings, the city electrical engineer for Bradford, asks us to 
explain that the whole of the supply was not shut down at 
midnight on the 7th inst., but merely that short portion 
of the mains was disconnected which was between the 
distributing boxes bounding the faulty section. Only half-a- 
dozen consumers, therefore, had their supply completely cut 
off, the remainder suffering only from the extremely low 
pressure while the fault was being burnt out. 


The Glasgow Cable Tenders.—As reported last week, the 
: Tramways committee of the Glasgow Corporation have recom- 
mended for acceptance the tender of the National Conduit 
and Cable Co. of New York. There is, of course, a possibility 
of the recommendation not being confirmed by the Council. 
‘The amount of the tender was £150,000, and £8,000 lower 
than the lowest tender of an English firm. Mr. Parshall, the 
consulting engineer, reported to the committee that all the 
firms tendering were of good standing, and as all agreed to the 
terms of delivery, the committee decided merely on the ques- 
tion of price. It may be added that the National Cable and 
-Conduit Co. was registered in London in October, 1898, with 
@ capital of £1,000 in £1 shares. 


Telegraphists’ Grievances.—The departmental commission, 
appointed by the Duke of Norfolk to inquire into the 
complaint that a large percentage of the London telegraphists 
is compelled to go on holidays in the winter months, has made 

the following proposal :—(a) Annual leave to be allocated in 
eight months of the year—namely, March to October. (5) All 
periods of annual leave as at present allotted to be curtailed by 
‘three days, such curtailment to be restored to each officer 
ome time during the remaining four months. (c) Pro rata 
payment for duty performed on Bank holidays during the 
Period of March to October to cease and leave in lieu thereof 
to be granted each officer, this to be added to the three days 
mentioned above. The commission was under the presidency 
of Mr. J. C. Lamb. 


Telegraph in South Africa.—The phonopore has proved 
itself of great service in the recent engagement at Mafeking 
on the 14th inst. According to Reuter’s correspondent, 
Capt. Fitz-Clarence had been despatched with a squadron of 
men to cover the retreat of the armoured train which had 
been sent out under Capt. Ashley Williams. When ordered 
to retire to Mafeking, Capt. Fitz-Clarence was unable to do so 
without reinforcements, being hampered with his wounded. 
He therefore sent to the train, which formed a sort of base, 
Ind the phonopore was connected with the railway telegraph 
wire and the message wired to headquarters. In response to 
‘this, Capt. Lord Charles Bentinck was sent out with his 
‘squadron, and these reinforcements enabled Capt. Fitz-Clarence 
to retreat in good order. 


Sheffield Trams.— We have now some further particulars of 
the shut-down at the Kelham Island power station of the 
Sheffield tramways on Monday last week. In their anxiety to 
throw open new lines to the public, the Sheffield Corporation 
have done so before the additional plant which is being erected 
in the power station is completed. In consequence, the 
station is considerably overloaded. On the day in question 


the stoker had allowed the boiler pressure to get rather low 
during the afternoon, so that when an extra heavy overload 


was thrown on the plant, at about six o'clock in the evening, 


he was unable torecover the pressure. This gradually dropped 
to 40lb. per square inch, and the fans for the forced draught, 
which are steam-driven, stopped running. Consequently the 
station had to be shut down, as reported in our last issue. 


The Metropolitan Electric Supply Co.—To explain trouble 
in connection with supply during the heaviest hours of load, 
the Metropolitan Electric Supply Co. have issued the follow- 
ing circular letter to their congumers :— 

I am instructed by the directors of this compiny to express their great 
regret that the company has recently been unable to maintain a satisfactory 
supply cf electricity during all hours of demand. Anticipating a consider: 
able growth of business, the directors commenced the erection of new 
generating works at Willesden two years ago. These works, the largest of 
their kind in Europe, have been fitted up with machinery of unusaul magni- 
tude and of the most modern construction; but owing to unforeseen delays in 
the delivery of constructional and other ironwork, the works have 
only just been completed. When it was found that this delay might 
prejudicially affect a portion of the general supply, arrangements were made 
for obtaining temporary help from a neighbouring undertaking, but latterly 
this assistance has unfortunately failed us, and our resources have been 
unduly taxed. The machinery and connections at Willesden are now in 
course of adjustment, and trial runs are being continually made. The 
results of these trials justify the directors in feel:ng confident that they 
have to ask for the indulgence of consumers for a short time only. 

The Institution of Electrical Engineers.—The meetings of 
this Institution will recommence on Thursday, Nov. 16, when 
the premiums awarded for Papers read or published during 
the past session will be presented, after which the President, 
Prof. Silvanus P. Thompson, will deliver his inaugural 
address.——-A circular is being issued to members and asso- 
ciate members to the effect that, in accordance with No. 10 of 
the new articles of association, the Council will shortly be 
prepared to issue a diploma to each member or associate who 
may apply for one. Application should be made on a form 
obtainable from the secretary, and the diplomas will be issued 
in order of application, probably about the end of November. 
No. 10. of the new articles of association reads as followa :— 

* Subject to such regulations as the Council may from time to time 
prescribe, the Council may issue to any member or associate member a 
certificate showing the class to which he belongs. Every such certificate 
shall be according to the form F in the schedule, or such modification 
thereof as may from time to time be approved by the Council, and shall 
remain the property of, and shall on demand be returned to, the Insti- 
tution.” 

Progressive or Moderate P The forty-third annual report of 
the St. James’s Vestry, which deals with theyear ended March 25, 
1899, has been issued, and in some respects is a remarkable 
record. The Vestry took steps during the year to oppose in 
one way or another the following electrical Bills before Parlia- 
ment: The St. James’s and Pall Mall Electric Light Co.’s 
Bill to empower the company to acquire land and erect 
generating stations; the Brompton and Piccadilly Circus 
Railway (Extension) Bill; the Central Electric Supply Co.'s 
Bill; the General Power Distributing Co.’s Bill; and the 
three Bills of the National Telephone Co. Besides this, it 
approved and adopted the resolution passed at a conference 
of London local authorities finding fault with the report of 
the Joint Select Parliamentary Committee on the supply of 
electricity “in bulk," and repeatedly refused the National 
Telephone Co. permission to lay its wires underground. In 
support of the latter action the Vestry has deemed it advisable 
to print the correspondence which passed between it and the 
Company on the subject after the damage to 1,000 overhead 
wires by the fire in Heddon-street. 


Extension of Canadian Telegraph System.—The Dominion 
Government is about to undertake the construction of two 
important additions to its telegraph system, both involving 
engineering features not commonly met with. The first is a 
line from Lake Bennett to Dawson City in the Yukon district, 
for which 165 tons of iron wire will be used. The second is 
the extension of the Gulf of St. Lawrence telegraph system 
from Big Roumaine (Quebec) to Château Bay (Labrador) 
opposite Belle Isle, a distance of 815 miles, and which has been 
frequently asked for by the shipping interests. In connection 
with the latter extension, the Canadian Electrical News states 
that it is not improbable that wireless telegraphy will be 
employed to communicate between Chateau Bay, on the 
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Labrabor coast, and Belle Isle. It is said that the experts 
are as yet undecided. as to how the connection will be made. 
The laying of a cable would be the most simple method, but 
it is feared that it might be broken by the grounding of 
icebergs in this narrow strait. About the only alternative, 
therefore, seems to be the adoption of a system of wireless 
telegraphy, and this course is understood to be under 
consideration. The demonstrations that have been made of 
this system would seem to place its practicability beyond 
question, and its adoption in Canada to a greater or less 
extent may be expected to follow in the near future. 


Electricity for Sanitation at Havana.— When the American 
authorities succeeded the Spanish in Cuba they experienced 
great difficulty, as is well known, in cleansing the city of 
Havana of yellow fever. As an aid to the much needed 
process of disinfection it was decided to employ the Woolf 
electrical process for the production of hypochlorites from 
sea water, and this installation is described in the Elec- 
trical World of New York. A battery of four boilers and 
two Ames engines of 250 n.r. furnish the motive power. The 
engines are belted to a counter-shaft, from which there are at 
present operated four Crocker-Wheeler dynamos of 100 kilo- 
watts each, supplying 4,500 amperes each at 12 volts. The 
machines are separately excited by an 18 kilowatt exciter. 
There are eight electrolising vats, into which sea water is 
pumped from the bay, each containing 417 positive electrodes 
and 425 negative zinc electrodes. The current is 6 volts per 
vat, the vats being run two in series. The positive electrode, 
being the one subject to attack from the gases evolved, is 
formed from an alloy of platinum and iridium, which material 
is not acted upon by nascent chlorine. This electrode is 
. immersed at a distance of about zin. from the negative 
electrode. In the process of electrolysis oxygen and chlorine 
collect at one electrode, and hydrogen collects at the other, 
whence it rises to the surface, and escapes into the air. The 
chlorine and oxygen unite with the bases, forming hypo- 
chorites, which are powerful disinfecting agents. The capacity 
of the plant is 160,000 gallons per 24 hours. 

Glasgow University.— Prof. Andrew Gray, who has succeeded 
Lord Kelvin in the Chair of Natural Philosophy, delivered his 
introductory address on Friday last. He said that it was a 
high honour and privilege to return to his old university and 
again to teach in the department of natural philosophy. He 
might claim to know some of the generous traditions of the 
place, and the feelings and aspirations of the students, and he 
felt confident that he might count on their sympathy and 
toleration in entering on a task of such magnitude and difficulty, 
for he knew the work of his illustrious predecessor would tax 
the powers even of the greatest and ablest of living cultivators 
ofscience. He would be satisfied if he succeeded in guiding the 
students into accurate habits of thought and expression and to 
the acquirement of some knowledge concerning the fundamental 
theories of natural philosophy, and perhaps add some contri- 
bution to the advancement of science. He then proceeded to 
speak on the subject of the inter-connection of theory and 
practical applications in physical science, referring to the work 
of Galileo, Bacon, Newton, Maxwell, and Hertz, who had 
produced results which were beneficial to the world to-day, 
and marked the progress of civilisation. In conclusion, he 
said there was hardly in this kingdom a university more 
advantageously placed with respect to physical science than 
Glasgow, for it was surrounded by great laboratories of 
applied science—called workshops—and in that university 
they wanted to give & new example on a great scale of that 
inter-connection of theory and practical application in physical 
science on which he had addressed them. 

A. Modern Printing Office. — The members of the Manchester 
Society of Junior Electrical Engineers paid a visit to the 
Co-operative Wholesale Society’s Longsight printing works 
on Saturday last. Through the efforts of their manager, 
Mr. G. Brierly, the directors of these works have been induced 
to instal their own electrical plant under the supervision of 
Mr. A. A. Blackburn, their electrical engineer. Steam is 
provided by two 30ft. by 8ft. Lancashire boilers at a pressure 
of 100lb. per sq. in. The boilers are fitted with ** Helix 
mechanical stokers and conveyors and the usual accessories. 
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There is also a 144-tube Green economiser and superheaters 
supplied by Messrs. Wood Bros. The boiler feed pump and 
& Steam fire engine, both by Messrs. Goodbrand and Co., can 
deliver 63,870 gallons and 985 tons of water per hour respec. 
tively. The engines are compound, tandem, horizontal 
non-condensing, fitted with Wood Bros. semi-circular slide 
cut-off valve. They are rated at 155 f. ., their speed 
is 70 revolutions per minute, and the stroke 86in. 
Two Holmes bi-polar shunt dynamos are belted to each 
engine; two machines for lighting supply each 450 
amperes at 105 volts, and two for power develop 300 amperes 
each at 200 volts. There are separate switchboards for the 
light and power circuits. All the motors are of the Lundell 
enclosed type, fitted with Cutler automatic starting switches. 
About two-thirds of the machines have each their own motor, 
fitted with a raw-hide pinion which gears into cast-iron spur 
wheels on the machine. The other machines are connected 
in groups, each of which is driven by one motor through 
belting. There are 94 machines in all, and the horse-power 
of the motors varies from 075 to 7 B. n.7. Three different 
kinds of lamps are employed for lighting—Hill inverted ares, 
Jandus enclosed arcs, and 16-c.p. incandescents. The works 
were started in August last year, and employ some 850 hands. 


City and Guilds Technical Examinations.—The figures given 
in the report of the Examination Department on the work for 
the session 1898-99 show that there has been the same 
growth and development in the work of the department as in 
previous years. The total number of students in the classes 
was 86,155, against 34,990 in 1897-98, and the number 
examined was 14,778, as compared with 14,148. The Insti- 
tute’s connection with the Colonies has been extended by the 
creation of new centres of examination in Jamaica and 
Barbadoes. An increase of 46 candidates for examination in 
mechanical engineering is recorded, whilst the proportion of 
failures shows a fractional decline. In electric lighting and 
power 332 more students sat for examination, the report 
noting an improvement in the work done. Out of a total of 
106 candidates for the practical wiremen's test 61 were 
successful. 1,962 students were examined in telegraphy and 
telephony, against 1,877 last year, but the percentage of 
failures, viz., 29-1, shows no alteration. There is, however, a 
satisfactory increase in the honours grade, the number of 
passes having risen from 134 to 229, the failures only showing 
an increase of 2. In the reports on the different sections 
attention is drawn, as in most previous years, to the very low 
standard of the drawing in this department, and to the weak- 
ness of the papers of the candidates in the ordinary grade of 
the electro-plating and deposition examination. The honours 
candidates in the latter section, on the other hand, show a 
very marked improvement. Mr. G. Matthey is chairman of 
the examination committee, and Sir Philip Magnus superin- 
tendent of the technological examination. The examiners 
were: Telegraphy and telephony, Mr. J. Gavey ; electric light 
and power, Prof. W. E. Ayrton and Mr. J. Swinburne ; 
electro-plating and deposition, Prof. W. G. Macmillan; 
mechanical engineering, Prof. Hudson-Beare and Prof. 
W. E. Dalby. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &oc. 


(To-day) FRIDAY, October 27th. 
PHYSICAL SOoctETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) "The Magnetic Properties of the Alloys 
of Iron and Aluminium,” by Dr. S. W. Richardson ; (2) Exhibition 
of a Model illustrating à number of actions in the flow of an 
Electric Current, by G. L. Addenbrooke ; (5; Repetition of some 
Experiments with the Wehnelt Interrupter devised by Prof 
Lecher, by W. Watson. 


INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary Generel Meeting at Storey's Gate, St. James's Park. 


FRIDAY, November ard. 
INSTITUTION OF JUNIOR ENGINEERS. 


8 p.m. Meeting at Westminster Palace Hotel. Presidential Address 
by the Hon. C. A. Parsons, F.R.S. 
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THE SNOQUALMIE FALLS TRANSMISSION PLANT." 


The long distance electrical transmission from the 
Snoqualmie Falls to the cities of Seattle and Tacoma, 
Washington, is of interest for many reasons. A plant trans- 
mitting horse-power measured in five figures to a distance of 
over 80 miles would alone be noteworthy; but when the 
transmission is effected at a pressure of 29,000 volts, and 
when aluminium is employed instead of copper on the trans- 
mission line, the scheme may well be considered unique. 
This great undertaking was inaugurated on July 80th, 
although only the Seattle circuits were then in working 
order. The conducting - lines to Tacoma are in an advanced 
state, but are not yet completed. The transmission lines from 
Snoqualmie Falls to Seattle measure 31 miles, and to Tacoma 
45 miles. 


grating of logs, 80ft. wide, has been erected upon the side next 
the river, and on the diagonal braces within this grating a wire 
mesh holds back smaller floating matter. The intake directs 
the water to the mouth of the vertical shaft, where it enters a 
steel penstock 74ft. in diameter, which passes down the shaft 
to a receiver at the foot. Space is provided for a similar pen- 
stock whenever it shall be found necessary to add to the plant. 
‘Within the vertical shaft is also a passenger elevator for 
giving access to the power house. 

At the foot of the vertical shaft a chamber 200ft. by 40 ft., 
with a height of 80ft., contains the electrical generating 
plant and water wheels. Below the floor of the chamber a 
tail race carries the water to a tunnel with exit at the foot of 
the falls. The water passing down the penstock reaches a 
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GENERAL VIEW OF FALLS, SHOWING POSITION OF GENERATING PLANT, 


The falls, which are 270ft. in height, are isolated from 
civilisation, which somewhat impeded the construction of the 
plant. The river has a watershed of 400 square miles. The 
capacity of the water plant now completed is 14,000 H. v., but 
the minimum power available at the falls is more than double 
this, and can be increased by damming the outlets of the 
numerous tributary lakes, which would insure a continuous 
supply of 100,000 RB. v. 

The generating plant is remarkable in that the water-wheels 
and generators are located in a cavern in the solid rock at the 
bottom of a 260ft. shaft, asindicated in theillustration. From 
the edge of the falls, about 200ft., a vertical shaft lOft. by 
- 9bft. has been sunk in the river toa depth of 260ft.. The 
walls and floor of the intake are concreted 6ft. in thickness. 
To prevent drift- wood from passing down the shaft an immense 


* From an article by J. R. Cravath in the Zlectrical World of New 
York. 


steel receiver, 10ft. in diameter, constructed of lin. steel, 


which is carried horizontally for 80 feet along a bench in thie 
chamber, 19ft. above the floor, and is continued a further 


60 feet with a diameter of 71ft., the hydraulic pressure being 
120lb. to the square inch, There are five outlets from 


the receiver, one for each of the main water-wheels, and one 
to the water-wheel operating the two exciters. 
wheels are of & special type, designed by Mr. Thomas T. 
Johnston, the chief engineer of the company. 


The water- 


Directly connected to thefour large water-wheels, with a speed 


of 800 revolutions per minute, are four 1,500-kw. Westing- 
house three-phase alternating-current 
which we illustrate, delivering current at 1,000 volts, at 4 
frequency of 45 » per second. The armature winding is of the 
closed circuit type, and consists of 266 bars, with one bar per 
slot. 
96in. in diameter, and weighs approximately 28,0001), 


generators, one of 


The armature of one of the 1,500-kw. generators is 
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Owing to the great amount of energy which is stored in these 
10-ton armatures when running at their rated speed of 800 
revolutions per minute, no automatic speed regulators are 
employed, since the momentum of the armatures is sufficient 
to prevent sudden changes of speed, and the momentum of 
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1,5C0 KILOWATT THnEE-PHASE WESTINGHOUSE ALTERNATOR. 


the column of water descending to the water-wheels also helps 
in this direction, though the latter momentum is not equal to 
that of the revolving armatures. Whatever speed regulation 
is necessary is done by hand. Of course, the fact that the 
generators are large compared with any of the power units in 
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5^0 KiLtowatt ROTATỌRY CONVERTER 


use at points of consumption makes any likely variation in 
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governing are less severe in this plant than in the majority of 
water-power electric plants. 

Collector rings of the ventilated type deliver current to the 
circuits. Three brushes bear on each ring, and to insure 
equal division of current between them in cases of variable 
contact resistance, separate cable leads of considerable length 
connect the brushes to the outside circuits, in order that the 
fixed resistance in series with each brush may be large com- 
pared with the possible variable resistance. The field frames 
of the generator are divided vertically, resting on the bed 
plates which support the armature bearings, and may be with- 
drawn for inspection of the field or armature without any 
hoisting or other auxiliary apparatus. 

The poles are laminated, and cast into the field frames. 
The field windings are of one layer of copper strap, bent cold 
and afterwards insulated. At each end of the coil are brass 
brackets which rigidly hold it on the pole-pieces, exposing 
both inside and outside surfaces to circulation of air. This 
method of construction provides a coil which is very easily 
insulated and furnishes a large surface for ventilation. With 
no load these generators require a field current of 95 amperes, 
at about 90 volts, and with full non-inductive load 100 amperes 
to maintain the same E.M.F. Two continuous-current 
exciters, 75 kilowatts each, at 125 volts, 300 revolutions per 
minute, are directly connected to smaller water wheels, and 
are used for exciting the large generators. A view of one of 
these exciters is shown in an illustration. 


75 KiLowATT EXCITER. 


The switchboard, of which we give & front and back view, 
follows the usual Westinghouse practice, and consists of two 
exciter panels, four generator panels, and 12 feeder panels. 
The exciter panels ccntain an ammeter, circuit breakers, main 
switches with governing rheostats, voltmeter plugs, and 
ground detectors. The generator panels have circuit breakers 
on two of the three conductors, pilot lamps, field ammeters, 
main ammeter on each of the three conductors, indicating 
wattmeters, triple-pole double-throw switch, together with 
rheostats, field plugs, voltmeter plugs, and ground detector 
plugs. The wattmeters are connected by a combination of 
series-shunt transformers, so that their indications are the 
same as if they were on a two-phase circuit. Thus the indica- 
tions of the meters remain equal with a balanced load even 
with a power factor lower than unity on the three-phase 
circuit. . 

Each of the 12 feeder panels carries a circuit breaker, 
alternating-current ammeter, and double-pole two-throw 
switches. All these instruments are in sets of three, each set- 


load on a generator very small as compared with the total | controlling a bank of three transformers. The middle panel. 


generator load. Therefore the requirements of water-wheel ' of each 


set carries a polyphase recording wattmeter. Each 
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feeder panel controls the primary circuit of one transformer, 
there being 12 of these step-up transformers connected delta 
fashion on both primary and secondary circuits. Each trans- 
former can thus be controlled through the switchboard. The 
voltmeters for the feeders are placed at one end of the board 
on a swinging bracket. The back of the board carries two 
sets of main 'bus-bars connected with the upper and lower 
jaws of the switch so that a difference in potential may be 
used for generating and transmitting. All the circuit beakers 
are fitted with hand trip devices which enable the operator to 
throw out all the lines of bank transformers, or two of the 
three lines of each generator. 

Attached to the end of the switchboard, and visible from 
any point along its front, are three alternating voltmeters on 
swinging brackets, two of which are attached to two sets of 
"bus-bars, and the third to a pair of voltmeter 'bus-bars 
connected to the voltmeter receptacle on each generator, by 
which the voltage on any phase of any generator may be 
measured. The generators are connected to the switchboard 
by means of lead-covered cables running from the generator 
to the wall through a conduit laid in the concrete, and thence 


STEP-UP TRANSFORMER IN Cask. 


to the aluminium conductors on arms and glass insulators, ' 


which carry the current to the switchboard. On these 
aluminium bars are placed the series transformers which 
control the various wattmeters on the switchboard. From the 
switchboard 25 conductors, each of eight aluminium wires, pass 
along the wall of the cavity and up the shaft to the step-up | 
transformer plant, where they are connected to the banks of 
transformers, and from these transformers the conductors pass 
upwards to the plug switchboard on the transmission lines. 
The transformer house is on the bank of the river imme- 
diately above the falls, being a brick building 40ft. by 50ft., 
with conerete floors and iron roof, the whole being practically 
fireproof. The current at 1,000 volts is conducted upwards 
through the shaft to the transformer house. The trans- 
formers, each of 500 kilowatts, by bare aluminium cables 
strung on glass insulators fastened to a wooden framework in 


| 


dimensions of the transformer cases are 55in. by 72in. by 
66in. Of the total weight of 10, 850lb. in each transformer, 
8,6001b. is in iron and copper, 8,8501b, is in oil, and the weight 
of the case is 3, 400lb. , 

The step-up transformers are in delta connection for both 
primary and secondary circuits. Separate primary feeder 
panels are provided for each transformer, so that any one may 
be separately controlled. One of the remarkable features 
about these transformers is their low self-inductance. With 
one of the windings short-circuited, only 8 per cent. of the 
normal E. M. F., at 45 ^o per second will send full load current 
through the other coil. The high-tension coils have many 
layers, and but a few turns per layer, while the low-tension 
coils are of bars or straps wound on edge and afterwards 
insulated. The coils.are spread at the ends outside of the 
iron core to facilitate ventilation and to increase the distance 
between coils where it is difficult to apply solid insulation. 
To protect attendants and apparatus in case of accidental 
contact between high and low-tension windings, adjasted 
spark gaps are put between each low-tension winding and the 
ground. 


. Sr&r-UP. TRANSFORMER R&MOVED]FROM CASE, 


The current is raised by the transformers from 1,000 volts 
to 29,000 volts for delivery to the transmission lines. Each 
transformer is supplied with two high-tension fuse circuit 
breakers, by which it may be disconnected either by hand or 
automatically, in case of excessive current load. The fused 
circuit breakers consist of two hinged rods by which the fuse 
terminals are widely separated, breaking the arc when the 
fuse is ruptured by the current. 

Protecting each in-coming wire is a Wurts lightning arrester 
of improved construction (see illustration). On the front of 
a vertical marble slab, 24in. wide and 65in high, are mounted 
the spark gap cylinders in units of seven in separate porcelain 
cases, while on the back of the same panel are six-choking 
coils mounted on three marble wings, each effectually support- 
ing the coils, and insulating them while they are brought 
into close inductive action with each other. The whole is 


the shaft, are of the self-cooling oil-insulated type. The | small, self-contained, and fireproof. Elaborate precautions 
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have been taken to insulate the high-tension conduct ors: 
each wire is passed through the wall of the building enclosed 
in a thick glass tube, 24in. long, with an outside diameter of 
Qin. Each of these tubes is placed in the middle of a marble 
slab 2ft. square, set into the wall of the building, the exterior 
ends of these bushings being protected by a hood. | 

We come now to the transmission lines, about which there 
is considerable to interest the electrical engineer, because of 
the fact that aluminium wire is used exclusively. The trans- 
mission circuits are led from the transformer house over a 
rough but not mountainous country to the sub-station at 
Issaquah, 10 miles distant, the lines paralleling each other at 
a distance of 40ft. These parallel lines continue to Renton, a 
further'nine miles, where current is used locally, and from 
that point branch to the north-west and south- west to Seattle 
and Tacoma. | 

Aluminium wires have been used on these long-distance 
transmission circuits, of No. 1 and 2, B.S. gauge. Line 
conductors are spliced with the McIntyre joint, consisting of a 
flattened aluminium tube 9in. long, with walls j,in. thick, 
large enough to enclose two wires. The latter is given three 
complete twists by special clamping tools to complete the joint 


Back Vigw. 


FRONT VIEW, 


= a 
Non-Arcina METAL LIGHTNING ARRESTER FOR TRANSMISSION CIRCUIT, 


(see figure). The Seattle line contains about 67,0001b. of 
aluminium, and the Tacoma line 72,000lb., each line 
consisting of two three phase circuits. The conductors are 
carried on triple-petticoat Imperial" porcelain insulators, 
4hin. high, 61in. in diameter, weighing 4lb. each. Paraffined 
locust pins are used to support the lower part of the insulator 
4in. above the cross arms. The tie wires are of No. 8 
aluminium. 

Two circuits are run on each pole line—one on each side— 
with triangular space of 80in. between wires, as shown in the 
fgure. Four wires on the lower cross arms are spaced on 
either side 25in. and 75in. from the centre of the pole ; 25}in. 
above on another cross arm are twe wires 50in. on either 
side of the pole. The length of span on the Seattle lines 
varies from 9ft. to 150ft., with an average of 110ft. On the 
Tacoma line the average span is 150ft. At the Renton sub- 
station a high-pressure switchboard allows any combination of 
the in-coming and out-going circuits to be made. Each wire 
is provided with a high-pressure fuse switch. All high tension 


apparatus at this station is contained in a brick building, 
40ft. by 40ft., designed and erected for this purpose. 

The generators and feeders leading to the step-up trans- 
formers may be operated in multiple from either of two sets 
of ’bus-bars. . 

The sub-station at Seattle is a substantial stone building 
in the business district of the city. A tower.on the third 
floor receives the in-coming wires, which are thence led 
through & terra cotta enclosure to the Wurts lightning 
arresters on the second floor. Below, on the ground floor, are 
high-pressure fuse switches by which the station may be 
controlled with regard to the in-coming circuits. All the load 
may be placed on either transmission circuit, or may be 
divided so that the steady load is on one circuit and the 
fluctuating load on the other, or both circuits may Le 
connected in multiple. A characteristic feature of the whole 
plant is the extreme flexibility of the switching apparatus. 


Arrangement of Wires of Transmission Line. 


This station contains a number of self cooling Westinghouse 
oil-insulated transformers, reducing the current to a low 
voltage for the rotatory converters. Three 500-kw. Westing- 
house rotatory converters are already installed, one of 
which we illustrate. These machines receive alternating 
current from the transformers at about 880 to 850 volts, and 
deliver direct current at a potential of 550 to 600 volts, for 
use by the street railway company. There are also six 
Westinghouse step-down transformers of 800-kw. capacity 
each, with 2,000 volts, thus making the total station trans- 
former capacity about 4,000 kilowatts. 

Power is also supplied to operate two 200 H. p. Westing- 
house type C induction motors, installed in the Centennial 
flour mills. These motors work at 200 volts, 500 revolutions 
per minute, having supplanted steam engines. The motors 
are belted to a jack shaft, and operate the whole of the flour 
mill machinery, including grinding, cleaning, ventilating, 
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Joint in Aluminium Transmission Line. 


receiving and delivering by elevators, and all the other opera- 
tions of the mill It is estimated that the substitution of 
electrical power for steam will effect a saving of 25 to 80 per 
cent. in the cost of the motive power. Other Westinghouse 
transformers and rotatory converters are contracted for, and 
will be delivered in due course. 

The switchboard at the Seattle station is similar in con- 
struction to that at the Snoqualmie station, and controls the 
rotatory converters and transformers for both alternating and 
direct-current circuits. The Tacoma sub-station and trans- 
mission lines are not yet completed, but are being rapidly 
pushed forward. Electrical apparatus has been provided for 
this station for driving arc generators, type C' motors, and 
for making the necessary transformation in the current. The 
contract for the entire electrical equipment for the Snoqualmie 
Falls transmission plant has been executed by the Westing- 
house Electric and Manufacturing Co. 
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A LARGE INDUCTOR ALTERNATOR. 


The illustration below represenis a 600-kw. Mordey inductor 
alternator coupled to a Raworth “Universal” engine. It was con- 


_ structed at the Loughborough works of the Brush Co., and has 
Tecently been erected and tested at the ßes works of the Sheffield 
the machine is that it is 


Corr oration. An interesting feature o 


w K³˙ = 


The rotating portion of the dynamo is nothing but a serrated 
fly wheel without conductors or windings of any kind, and, as seen 
in the illustration, it is suspended between the engine eranks. The 
stator conductors are insulated rods of copper passed through closed 
slots in the iron lamine. The field is excited by a single coil. 


RawortuH-Morpey 600-Kitowatr INDUCTOR ALTERNATOR. 


designed to generate current at a frequency of 100 & per second, 
the frequency employed at Sheffield This frequency is especially 
high for an alternator of the inductor type. 

The plant ran its six hours official test on August 9th, and has 
been in regular service ever since. We are informed that the results 
were not only superior to the guarantees, but surpassed the best 


centum 


Reproduction of Indicator Cards. 


expectations of the designers, the combined efficiency of a non-in- 
ductive full load RE 824 per cent., including excitation, and 74 per 
cent. on one-third load. Consistently with the hich efficiency, the rise 
in temperature was not great, being only 34deg. F. after the six hours 
trial at somewhat over full load. The maximum output during the 
test was 720 kilowatts. 


may refer to The Electrician, Vol. XX 


A detailed description of the Mordey inductor alternator is, however, 
unnecessary, as its construction was described in detail in The 
Electrician, Vol. XXXVIIL, p. 498. The same applies to the 
Raworth Universal” engine, for a description of which our readers 

AY I., p. 666. We may 
mention that the engines of this set are the largest of that type 
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Scale lin. - Solb. per sq. in. 


which have yet been manufactured. It will be remembered that 
each crank of the engines is operated by compound. cylinders 
arranged tandem, and that each cylinder is single acting. Two 
Corliss valves are placed between the cylinders, to obtain the shortest 
possible steam ports. Ample proportions have been allowed for in 
the design. For instance, each crank shaft has a bearing next to the 
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rotor of 13in. in diameter and 34in. long. The makers now rate this 


600-kw. plant at 750 kilowatts. The speed is 200 revolutions 
per minute, We 1eprcduce two indicator cards taken during the 
official test at a speed somewhat below the normal, and at a load 
of 620 kws. 

The Brush Co., who, it will be remembered, control the patents 
for inductor alternators in this country, inform us that they have a 
considerable number of these machines on order of large size. 
Several of these orders are for polyphase machines, and, when the 
extensions they are carrying out in their heavy machine shop are 
completed, they expect to turn out as large a horse-power per annum 
in alternators as any two of their English competitors. We for our 
part shall.be satisfied if they sell as much addititional horse-power 
per annum in alternators as is now being supplied to British muni- 
cipal corporations from abroad. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'ÀrsE.] © 


Zeeman Efject.— While the general laws of the splitting up 
of spectrum lines under the influence of a magnetic field are 
fairly well known and explained, it remains yet to account 
for the peculiar differences observed in the intensities of the 
various components of doublets and triplets and more complex 
structures. W. Voigt formulates a mathematical theory which 
in its simplest form indicates a strong luminosity of the 
central component of a triplet in comparison with the lateral 
components. A slight amplification of the Hertzian equations 
accounts for the varying intensities, if the resistances opposing 
the oscillations of the vectors characteristic of each spectrum 
line are assumed to vary with the strength of the magnetic 
field. This assumption also explains the curious fact that in 
the magnetic field certain spectrum or absorption lines become 
visible which are not known under ordinary circumstances. 
Another observation thus explained is that made by Egoroff 
and Georgiewsky concerning the partial. polarisation of a 
monochromatic flame in a magnetic field. — 

[W. Votar, Wied. Ann., No. 9, 1899.] 


Vacuum Interrupter.—]n 1896, MacFarlane Moore exhibited 
before the American Institute of Electrical Engineers a new 
device for electric illumination, by which vacuum tubes, with 
or without electrodes, were made to yield a bright and 
continuous light of some 16 c.p. without the use of an induc- 
tion coil. . Thé device was based upon the employment of a 
Wagner hammer-interrupter vibrating in a vacuum, and 
producing a very abrupt and perfect break. The self-induc- 
tion in a short primary coil then sufficed to produce a train of 
sparks, or the illumination of a vacuum tube. The high 
expectations attached to this interesting contrivance do not 
seem to have been realised, probably owing to the fact that 
the hammer is liable to stick, and the current then melts off 
the point of contact. To avoid this, J. Elster and H. Geitel 
keep the hammer vibrating by means of a separate electro- 
magnet outside the vacuum tube actuated by a mercury 
interrupter of the Roget spiral type. The spiral and the 
hammer are tuned to unison, but even so the light obtained is 
somewhat fitful, and less steady, though safer, than the light 
obtained by Moore. 

[ELSTER and GEITEL, Wied. Ann., No. 10, 1899.] 


High-Frequency Glow-Light Phenomena.—-When a high- 
frequency alternating current, of say 1,000 reversals per 
second, is discharged through a vacuum tube in process of 
exhaustion, the current intensity increases up to a certain 
exhaustion, and then decreases. At the same time the poten- 
tial and the energy consumed pass through a minimum. 
This circumstance is explained by H. Ebert on the ground of 
a residual effect of the positive charge in the glow light, which 
persists for a short time after the glow has ceased. When 
different gases are compared, it is seen that the reversal takes 
place at pressures which are in the same ratio as the mean 
free paths of the respective gaseous molecules—in other words, 
when the mean free path lias reached a certain value. After 
that is reached, the charged molecules are no longer capable 
of exchanging their charges in time for the next discharge. A 
similar reversal takes place when the pressure is kept constant 
and the electrodes are moved up to each other. The reversal 
coincides with the point at which the glow-light layers formed 
during alternate discharges begin to overlap. When another 
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tube is mounted in parallel, part of the discharge then begins 
to pass through the second tube. The author has also succeeded 
in demonstrating a repulsion between the electrodes due to 
the fact that the positive charges produced by one anode 
persist after the other electrode has become an anode. 

IH. EBRRr. Pied. Ann., No. 10, 1899.] 


Magnetic Properties of Pyrrhotite, —Pyrrhotite or magnetic 
pyrites, Fe, 8,, is, like magnetite, a crystallised magnetic 
substance.. The crystals are of hexagonal appearance, but 
their symmetry is in reality of an inferior order. Good crystals 
are very rare, the best coming from the now exhausted Minas 
Geraés of Brazil. Pierre Weiss has discovered a very remark. 


| able magnetic property possessed by this mineral. It is 


capable of magnetisation by induction in all directions except 
that of the crystalline axis of symmetry. If the base of the 
hexagon faces the magnetic pole, there is no attraction what- 
ever, while attraction is very noticeable in any other position. 
The author has found that magnetisation is only possible in 
a plane normal to the crystalline axis, which he calls the 
magnetic plane. When the lines of force are normal to this 
plane, no magnetisation takes place, or if there is any, it is 
quite 600 times feebler. A ballistic method shows practically 
no deflection when the magnetic plane is at right angles to the 
magnetising coil. A striking piece of apparatus devised by 
the author is an arrangement in which a sphere of pyrrhotite 
is suspended by a wire and a Cardan joint in such a manner 
that it can, by turning through 90deg., be made ‘‘ magnetic ” 
and “ non-magnetic” with respect to a large permanent magnet 
attached to the apparatus. É 
[P. Weiss, Journ. de Phys., October, 1899.] 


ELECTRICITY WORKS ACCOUNTS. 


Shoreditch Vestry Electric Supply Works. 

Another year’s accounts of the interesting undertaking of 
the Shoreditch Vestry have been published. We are very 
glad to find that, although these accounts still appear in the 
same somewhat irritating detail, there is also a version 
arranged in the Board of Trade form. 

In view of the fact that our table last year, although 
dealing with a year’s accounts, only covered about nine 
months of actual working, the analysis which appears this 
week is of interest, as being probably more representative. 
The figures we publish show, we think, without room for 
doubt, that not only has the combination of the electricity 
works with those of the dust destructor quite justified itself in 
results, but that the electricity department 1s, considering its 
comparative youth, in an excellent position. 

Comparing the output of the year 1898-9 with that of the 
nine months ended at March 25, 1898, pro rata, it will be 
found that the number of units sold has increased nearly 24 
times, while the rate of increase in the lamp connections and 
number of consumers indicates well for the future. 

The reason of this almost phenomenal progress is seen 
when we pass to the revenue account, and note the 8:2d. 
representing the average total revenue per unit sold, while the 
joint revenue in respect of the lighting, public and private, is 
no more than 8:18d. per unit. These are excellent figures, 
but can they be justified from the point of view solely of the 
electricity department in view of the high capital expenditure ? 
We do not say that £145 (the mean) per kilowatt is at all an 
abnormal capital expenditure for a London station, but an 
average revenue per unit of 3:2d. cannot, we think, with 
justice be associated with such a capital expenditure except 
under abnormal conditions. The lowest revenue figures we 
have yet come across in our Electricity Works Accounts have 
been those of Ayr for 1898-9 and Edinburgh for 1897-8, being 
respectively 3:15d. and 9:16d. per unit. It must be remem- 
bered, however, that these values are associated with capital 
expenditures of respectively only £70 and £87 per kilowatt of 
plant capacity ; and it is more than doubtful, if these two 
concerns existed with the capital expenditure common to 
London stations and worked under London conditions, that 
they could find it consistent with financial soundness to adopt 
the tariffs which result in the average revenue figures quoted. 
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One of the most interesting features of the Shoreditch 
station is the relation between the maximum demand and the 
output, which results in the high load factor of 16:8 per cent. 
Turning now to the costs, the fuel item naturally first 
secures our attention under the conditions ; and we may here 
record that the coal consumed, corresponding to the item of 
£1,876, amounted to 1,450 tons, or at the rate of 2°55lb. per 
unit generated. We must confess that these figures and the 
fuel charge of 0:82d. per unit sold is a disappointment of our 
expectations in respect of the dust destructor-electricity 
scheme. Of course, the difference between this figure of 
0:82d. and the 0:51d. of the St. James's station or the 0:92d. 
representing the mean of the London stations seems sufficient 
quite to justify the combination. As a matter of interest, 
though hardly of useful comparison, the Shoreditch fuel item 
has been bettered or equalled only by one or two provincial 
stations under conditions of cheaper coal supply. 

It is hardly necessary for us to add that nowhere in the 
costs is there any charge by the dust destructor for the steam 
supplied, although the electricity department has charged the 
former with £548 value of electricity supplied for running its 
various motors, &c., and also a third (or £98) of the chief 
engineer's salary. 

The other items of works costs appear normal, but manage- 
ment and property charges are about half the normal. 

We think it is probable that if the electricity department 
were charged for the steam supplied at a price based on the 
probable total cost of generating steam under the usual 
conditions, this department at Shoreditch would show total 
costs of at least 2:3d. per unit sold. Thus, taking 0'9d. as 
the probable fuel charge per unit, the £1,876 at present in the 
costs sheet would correspond to 367,000 of the units sold. 
The remaining 664,848 units sold being generated by steam 
supplied from the destructor, would be fairly paid for at 0-9d., 
plus capital charges, labour and maintenance in respect of the 
boilers, &c., say 0:4d. per unit as a moderate value, the total 
charge per unit generated by steam from the destructor being 
therefore 1-8d. per unit. On this basis our accounts of 
Shoreditch for 1898-9 would show & working profit of £4,017, 
representing 3:9 per cent. of the mean capital, as against the 
7:47 per cent. shown by our analysis. 
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Shoreditch Dust Destructor (Revenue) Account for the year ended 
March 25, 1899. 


Per ton of 
REVENUE, Total. refuse, 
Tobi ooo D . . RU KA EIS 282,757 2˙338. 
Charges for destroying refuse to Dusting and 
Scavenging Department, 23,729 tons at 2s. ......... 2,575 2-006. 
Destruction of trade refusſss . . ã . 279 0:215. 
Cash BRIER P T gh. xs 0 088. 
Sundry net receipts ss q . —Ó— 8 s 0:01s. 
EXPENDITURE. 
!! es Gale bx ER y Qe ea US mE £4,63 ...... 4:198. 
%% t 3,141 a. 2'656. 
Cartage of clinker and ash (9,906 tons) ............... BIL. 4 0:77s. 
Electricity for fan, trolley, and lift motors ............ 548 ...... 0:46s. 
Oil, waste, water, stores, k ee cerce 21999 019s. 
Rates and taxkes TUM 98 e 008s. 
|; MC 46 ..... 0:045. 
Süss N 9d. uus 0:03e. 
Working loss for the yea . £2,940 
Add interest on debt. 601 
Repayment of deb 810 
Total deficit for the year .... EE 881 


Joint Result of Dust Destructor and Electricity Works, year 
ended March 25, 1899. 


Electricity works : Net profit for the 
year 
Dust destructor, deficit .................. 
Add: Revenuefromcesvenging depart- 
ment for the disposal of 23,729 
tons dust at 28. 
Net cost of disposing of 23,729 tons 
by the combined works ............ — 
Cost by the old method, 25,729 tons 
(at as. 1d.) I £3,660 
Saving effected by combined scheme — = = 


SOS poeta re POH ee eee nee -eseestensessees 


£6,024 £6024 £3,660 


In view of gaining an idea of the saving to thc Vestry 
accruing from the erection of the dust destructor and its 
working in combination with the electric supply works, we 
give a short table showing the revenue account of the 
former. It appears that since the combined scheme has 
been at work the authorities have decided that the charge to 
the scaveng.ng department for the disposal of refuse shall be 
2s. per ton as against 3s. 1d. originally charged (or 3s. 2d., as 
we find quoted in the municipal accounts for 1896-7) as the 
net cost per ton of barging refuse. 

It may be noticed that the deficit of the dust destructor for the 
year was £3,651, but this is after deducting £2,873 received 
from the scavenging department at 2s. per ton. The total net cost 
of disposing of the refuse by the destructor was therefore 
£6,024. This reduced by £4,581, the net profit of the elec- 
tricity department, is therefore £1,443—viz., the net cost of 
disposing of 23,729 tons of refuse by the combined works, 
electricity being looked upon as a by-product. By the old 
method of barging the refuse at 3s. Id. the cost would have 
e £3,660, or £2,217 above the net cost by the combined 
works. 

Islington Vestry Electric Supply Works. 

We must offer to the staff at the Islington station our con- 
gratulations on their having brought the undertaking to a 
successful and self-supporting stage. 

Excellent progress has marked the concern since supply 
commenced at the end of January, 1896. Last year the 
output exceeded that of the preceding year by 408,000 units 
sold, or 81 per cent., the maximum demand touching 800 
kilowatts as compared with 585 in 1897. 

Owing to reductions in the tariff, taking effect from Oct. 1, 
1897, the revenue in 1898 shows a slight decrease compared 
with that of 1897. 

We are glad to notice a material reduction in the totel costs. 
The total, and the several items, of generating cost:, except 
fuel, have dropped; and in spite of increases in the items of 
public lighting and distribution costs, the total works costs also 
show a diminished figare. 

The actual working profit for the year was more than double 
that of 1897, and, after paying capital charges totalling 4:06 
per cent. of the mean capital, there is a balance of £2,207 
left as net profit. This result compares well with the £318 
deficit which was the result of the working in 1897. 

No doubt the fuel item would have shared the fate of the 
other items of works cost, had it not been for the Welsh coal 
strike of 1898. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Municipal)............ Sept. 22, ,, | Kingston-on-Thames (Mun.) April 2), „ 
n es. May 19, „ Lancaster (Municipal)...... Oct. 21, 1898 
Belfast (Municipal) ........Sept. 15, „ | Leeds epee?) ere ree ar. 8,1899 
Birm (Company)....Sept. 15, „ | Leloester (Municipal) ...... Jan. 20, „ 
Blackpool (Municipal) ....Sept. 29, ,, |Leyton (Municipal) Sept. 8, „, 
Bournemouth (Company) .. April 28, ,, | Liverpool (Munlolpal) June 9, ,, 
Bolton (Municipal) ........ Dec. 9, 1898 Manchester (Municipal). .. Aug. 11, „ 
Bradford (M pal) Sewers April 14, 1899 Newcastle and District (Co.) Oct. -— 
Brighton EM SR Fd ay 12, „„ | Newcastle-upon-Tyne(Co.) April l4, „ 
Bristol RR ) ep July 14, „ Northampton (Company) . Oct. 20, „ 
Burnley (Municipal) ...... Aug. 25, „ Norwich (Company) Dec. 2, 1898 
Burton-upon-Trent (Mun.) April 21, ,, | Notting Hill(Company) ...Mar. 17, 1899 
Bury (Municipal) .......... Sept. » Nottingham (Municipal) ..July 21, „ 
Cambri pany)...... Mar. 10, ,, Oldham 98 Ne Nov. 1$, 1898 
Cardiff (Municipal) ........ Jan, 6, „ Oxford (Company) ........ May 19, 1899 
Charing Cross (Company) . . Mar. 17, ,, | Pontypool omen Qe Rs May 6, „ 
Chelsea (Company) —— Mar. 81, ,, |Portamouth (Municipal)....July 14, ,, 
Cheltenham (Municipal)....Qct. 7, 1808 Preston (Company) ) Bept. 99, „ 
Chester (Munici .... . . . June 23, 1899| Reading (Company) Oct. 13, „ 
City of London (Company) . May 12, „ |Richmond (Company)) Oct. 13, 
erkenwell (Company). . Aug. 18, . . ( npany pril 1, 1808 
Derby (Municipal) ........Dec. 9, 1898 St. James & Pall Mall (Co.). Feb. 24, 1800 
Dewsbury (Municipal)...... Nov. 25, ,, . Pancras(Vestry) ) May 26, . 
Dover (Company) ........ June 2, 1890 Sheffleld (Company)) Dec. le, 1893 
Dundee (Municipal) Nov. 4, 1898 Shoreditch (Vestry) ) ay 27, „ 
Eastbourne (Com ) July 22, „ |3outhampton (Municipal) . June 8, „, 
n peri (Municipal Oct. 14, ,, |Southport (Munici e. . July 7,1599 
Exeter (Municipal) ........ . 6 South Shields (Municipal)..July 7, „ 
1 w (Municipal) ......Sept. 1, 1899 Stafford (Municipal). t. 21, 1598 
Guildford | (Company) TN 5, „„ Sunderland (Municipal). .. July 28, 1:99 
Halifax (Municipal). July 21, „ |Taunton (Municipal) ...... June 16, „, 
Hammersmith (Vestry) ay 26, „ |Tunbridge Wells (Mun.) .. Sept. 1, „ 
Hampatead (Vestry) . 25, „ | Walsall (Municipal) June 23, „ 
Hanley (Munici Wandsworth (Company) Aug. í 


...... April 
Harrogate (Municipal) .... 15 T. 15 erent „ 
„ %% 66 „66 „ os c oe pa 
ril 99, 1893| Windsor (Company) TEE Dec. 30, 1803 
Wolverhampton( Municipal) June 80, 1899 


Hove (Company) .......... 3 Woolwich (Company) ......Jan. 18, ,, 
Huddersfield (Municipal) Oct. 6, .. | Worcester Maste April 7. „ 
Islington (Vestry). ...June 94, 1898 Yarmouth (Municipal) -June 17, 1898 


Kensi'gton & Knightsbr’(Co.) Mar. 8, 1899 
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SHOREDITCH. ISLINGTON. 
Undertaking Worked 59. . . . . . . . . | Shoreditch Vestry. Islington Vestry. 
Date of Commencement of Supply... 2. . June 28, 1897. [trans. in sub- stations. || 1896. [street transformers 
System of Sutp˙.]/he/ cescscees Con. -curr., low- press., with high - press. motor Alternate- current transformer substations and 
Chief Engine Et U . . . . C. Newton Russell. Albert Gay. 
YEAR ENDED MAR. 25, 1898.° | MAR. 25, 1899. DEC. 21, 1897. DEC. 21, 1898. 
QUANTITIES— 
Unite generated .................. „ S 491,107 1,276,322 gu = 
» SOLD (TOTAL) .......... € e 284,295 1.031.348 503 572 911.571 
„ sold to consumeree e ennt 203,504 892,753 310,093 508,559 
„ sold for public lighting, & ................. . 80,791 158,595 193,479 403,012 
„ Used on work . . cmt rt ons 156,725 59,666 = = 
UNITS SOLD PER 8 C. P. LAMP CAPACITY ............... 12:9 46:9 201 194 
Maximum supply demande . . = 408 kilowatts 720 kilowatts 585 800 
Number of public lamp ü . . . 57 arc, 114 (32 c. p.) glow!151 are, 502 (352 c. p.) glow 186 216 
Number of consumers . e — 127 5330 250 341 
Connections to mains in 8-c.p. lamod 15,000 40,000* 20,327 27,782¢ 
CAPACITY OF PLANT IN 8-0.P. LAMPS .................. 22,000 22,000 25,000 46,900 
CAPACITY OF PLANT IN KILOWATTS..................... 705 705 800 1,500 
Per kilowatt Per kilowatt Per kilowatt Per kilowatt 
OAPITAL— . To | capacity. | T00 | capacity. |j 70 | capacity, | __ 70t | capacity. 
d (OTA). ... . . .. .. | £71,032 | £101 £85,934 | £122 £150,850 | £188 £191,300 | £128 
Loan (inclu Debenture charges)............. =æ.. | 71,032 101 85,034 122 150,850 188 191,500 128 
M LS (TOTAL) ....... —2.———.— —.—.—.——.——.— 71,209 101 93,075° 132 150,850 188 191,300 128 
FP II DIL LLLI IT ä a = es = 2 as sad Du: 
Loan (including Debenture charges) . . eo. 11,032 101 92,842 132 150,850 188 191,300 128 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil — nil — nil — nil — 
Share (unissued) ..........— eere e — = ate es — == e xz 
Share (uncalled . 5 (C — E = T: 2d = TE oe 
Loan (including Debentures) .......- TES EUN = = SOT s M TEN = as 
REPAID (TOTAL) .......... e eere MEE ONE 1,035 147 1,737 948 NE E "n = 
RESERVE OR SINKING FUND ..........-. Race = = = = > = 1,940 1-29 
DEPRECIATION FUND _......cccsccccscccscccsveveccsccssececs — — — = = = Ls — 
BXPENDED (TOTAL) )))) —Á— ess | 87,802 125 116,032‘ | 165 144,226 180 188,518 126 
Lands and building . . 28,596 40°6 35,699 50:6 55,163 69 60,387 40:2 
Plant . . . ——— M TR * 80, 249 42˙9 40,169 57:0 47,623 59°6 | 68,133/ 454 
Mains . 0 e -| 26,068 570 36,488 51°8 40,585 50°7 59,145 39˙4 
Miscellaneous .......... IM . 2,889 4:10 5,677 5:22 854 1:07 854 0:57 
BALANCE OF CAPITAL ACCOUNT... — 16,5384 -235 1-229584? ' -326 + 6,624 8:28 -- 2,782 185 
REVENUE— Total Per unit sold.“ Total. Per unit sold. Total. Fer unit old. Total. Fer unit sold. 
77 J) ³ A |) ROME 5 280d. £13,769 3206d. 12.197 582d. | £21,217 5 590d. 
Revenue from supplßùꝰF! n EĩEi U ó,745* ó'163d. 10,938 * 2˙547d. 7,770 3°70d. 12,274 3˙230d. 
i meters, KC. eee. tt ããã . — — 25 0:0064. 180 0:C864. 2 0:078d. 
Hi public lighting .......... . . 2,574 2*005d. 2,489 0:578d. 4,031 1:924. 8,596 2˙210d. 
is sale of lamps, Kc. „ o ges m 239 0*056d. e — = = 
T miscellaneous sources eee 1137 0:096. 78" 0°018d. 2164 0:103d 250 6:066d 
EXPENDITURE OUT OF REVENUE— 
Meese, £2,334 1971d. | £6,152 1˙43ad. £7,765 370d. | £12,252 3 226d, 
WORES dos. uta nao Š 1,709 1°444d. 4.921 1146 d. 5,717 272d. 9,901 2 607d. 
Gene ration of electricity ) VF 1,7079 TA Ad. 4,030 0. Hod. 5,389 257d. 8,682 2-286d. 
Fuel (including cartage, &c.) ..... ..................... 279 02364. 1,376 0:320d. 2,395 1°14d. 4,614 1:215d. 
Oil, waste, water, store cnn a 247 0:209d, 465 0:1081. 183 0°373d 901 0°237d. 
Wages at station Me 774 0:6544. 1,438 0°335d. 1,726 (:823d. 2,517 0°610d 
Repairs and maintenance at station 277 9°234d. 751 0°175d. 487 0°232d 850 0:2244. 
Distribution of eleotrioitp77/7/// eese 2 0*00.2d. ó0ó 0'118d. o4 0:026d 255 0:067d 
Wages, &.. . . pP \ 2 0:002a 186 0:0434. 5 0:002d 165 0:043d 
Repairs, renewals of mains, &oe......................... J : 319 0:0744. 49 0:023d 90 0:024d 
Publio lighting esm siinsincerssiicasscusescs: ona en 68 — — 686 0:090d. 274 0°13:d 964 0:254d 
Attendane . — — 382 0:089d. 250 0:119d 486 0 151d 
Bene; y xo io env Aa EAE ec en — — 4 0:001d. 24 0:011d 468 0°123d 
MANAGEMENT AND PROPERTY CHARGES............... 625 0528d. 1,231 0287d. 2018 | 0976d 2.351 0'619d. 
Rent, rates, tas ... 20 0:017d. 7 0:0184. 477 0°227d. 665 0*175d. 
Management "——Qr—Á——— Guach Old. 1,135 0:269d. 1,571 0:749d. 1,686 0:444d. 
lll KUREN EOE KS 2598 0:2024. 596» 0:1394. 916 0 436d 1,043 0:275d. 
Stationery, e reir E Orr ed ix OU TREE cOA 79 0:0674. 105 0:0244. 150 0:072d 168 0:0444. 
Establishment charge. . .... 94 | 00794. 194 0:0454d. 169 0˙081d 170 0°045d. 
Law charges, Ke 1307 01104. 260» 0:061d. 336° 0:162d 305" 0:080d 
% to mean og % to mean % to mean 
PINANCIAL RESULTS— Toe cap.exp'nded Tosar 5 0 Total A expnded| Total cap.exp'nded 
WORKING PROFIT FOR TKR... . £3,935 | 454% | £7,619 747% £4,432 360% | £8,965 5:39% 
Sum carried to Depreciation Fund .................. — — — — — — A == 
Sum carried to Reserve or Sinking Fund ......... 834 0'95% 916 0:893% 1,055 0:856% 1,952 1:17% 
Net interest on loans (incl. Debenture charges) ... 2,089 2'38% 2,147 211% 5,621 2'94% 4,806 2'89% 
BALANCE FROM LAST ACCOUNT ................. e eere - 27 003% ＋ 1,883“ 1:857 — pes en pm 
BALANCE AVAILABLE FQR DISTRIBUTION, 0 1,045 1197, 6,4644 6:347 — — 2,207 133375 
Ä[üũ ß CO — — — — — == = — 
ORDINARY DIVIDEND AID ereerreseses — — — — 318° ' 02587 = = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 575% 4477 C36 / 
Expenditure per kilowatt capacity . " £3. 63. 3d. £8. 14s. 7d. £9. 14s, 2d. £8. 38. 5d. 
REVENUE PER KILOWATT CAPACITY ................-. £8. 16s. 10d. £19. 10s. 10d. £15. 5s. Od. £14. 2s. 10d. 
Expenditure per 8-c. lamp capacity 28. 14d. 5s. 7d. | 6s. 24d. 58. 24d. 
REVENUE PER 8-C.P. LAMP CAPACITY ................-. 5s. 8d. 128. 61d. | 9s, 9d. 9s. 04d. 
dad d DE LAMP CONNECTED ............... 95. 7d. 6s. 104d. | 12s. 01d. 15s. 34d. 
rice c or lighting, per unit . 6d. to 2d. m bd. to 2d. r d . Id. d 
Price charged for power, per unit.... 2d. 2d. | | t . ys ii Rs . 
Price charged for public lighting 5d. per unit. = 5d. per unit. 5d. per unit (inclusive) 


SHOREDITCH.— REMARKS- a The accounts dealt wich are those for the year ending March 25, 1593; the working and 
output date from June 28, 1897. b At December, 1598. c Includes £233 miscellaneous receipts. d Over-expended. 
e Includes arrears to March 25, 1898, £3,144. f Includes £99 for rents. g Includes £180, items of which are not given. 


h Includes £167, items not given. i Includes chief engineer's salary from June 25, 1897, £155 less £33 charged to dust 


destructor. j Includes £128 for insurance. k After deducting £167 in respect of wiring and fitting work and £140 in 


respect of sundry expenses to March 25, 1898, not allowed us capital charges, and after adding £105 frem dust destructor | 


for current up to March 25, 1593. 2 After adding £665 interest on, and £172 principal of, capital expenditure in respec? cf 
central station site for three years to March 25, 1898, received from dust destructor. m On Wright" system. 
£83 balance of stores account. o Includes chief engineer's salary £250 lees £93 charged to dust destructor. p Includes £74 
met cost of souvenirs, £170 insurance, £$ testing meters and £7 compensation for accident. / After adding £25 from sale 


ci Suilding materials. r '' Wright" system on 2-hour scal». „ Includes £518 from dust destructor for current supplied for | 


n Includes | 


ISLINGTON. — KkMARK3.— 4  lncludes 
£179 rents of property, less taxes, &c. U In- 
cludes £200 to insurance. c After adding 
£74 written off as irrecoverable.” d Max. 
demand system, 7d. per unit for daily 
average of one nour, 6d. for second houc 
and 44. per unit remainder; the daylight 
supply for.any purpose 13 at 3jd. per unit 
net. e Assuming tne equivalent of 1,050 
S-c.p. lamps as representing the 216 arc 
lamps, the incandescent lamp connections 
Yos tha aanivatent, of 23.732 8-3.D. lamna, 
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The Glecfrician. . 


The Oldest Electrical Journal (established as a weekly Journal 1861—1878) 
— 
Published every Friday, Price Sixpence: Post Free, Sixpence-Halfpenny 
: Editoria], Publishing and Printing Offices, 
, 2 & 3, SALISBURY COURT, FLEET ST., LONDON, 
Telephone: 949 Holborn. Telegrams: "ELECTRICIAN NEWSPAPER LONDON." 


All Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “Tur ELECTRICIAN," Salisbury-court, 
Fleet-street, London, E. C. Cheques and Money Orders should be made 
payable to Thx ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co." 

All Editorial letters to be addressed to THe EDITOR. 

All letters for insertion in TR ELECTRICIAN," or containing questions, 


must be accompanied by the name and address of the writer as evidence of 


good faith. No notice whatever is taken of anonymous communications. 

" THE ELECTRICIAN" is published every Friday morning, in time for the 
morning mails. It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers ana 
Newsvendors ; or direct from the Publishing Offices, as above. 

New Volumes of TIR ELECTRICIAN” commence in A pril and October. 

Subscription Rates.—The Rates for Subscriptions to “THe ELECTRICIAN” 


are as under :— YEAR FIALF-YEAR QUARTER ) Post free, 
United Kingdom 26s. od. 18s. 6d. ... 7s. Od. payable 
Postal Union ... 308. Od. 168. Od. 88. Od. in advance. 


“THE ELECTRICIAN” offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 


TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher's hands 


not later than First Poston Thursday. 


by Wednesday. Wrapper Advertisements by Wednesday morning. 


OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 


accepted up to & p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 


All Books, Newspapers, and other publications can be ordered direct of 
‘THE ELECTRICIAN” Printing and Publishing Company, Limited. The 
well-known *! ELECTRICIAN” SERIES of Standard Electrical Works at present 


consists of— 
SLEOTAICAÉ TESTING FOR TELEGRAPH ENGIN EERS. By J. 
ELTON Youno. M. I. K R. Price 10s. ed.. post free; abroad 11s. 
THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price €s. net; abroad, 6s. 3d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving ‘* Practical Hints" on the subject. 

THE POTENTIOMETER AND ITS ADJ UNCTS. By W. C. Fisuer. 
Price RATIO! free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C 
RAPHAEL Price bs., post free. 

SOE TOWER AND GEARING. By E. TuxuLETT CARTER. Price 

s. 6d., post free. 

SUBMARINE CABLE LAYING AND REPAIRING. By H. D. Wirxiw- 
SON. Price 125. Gl., post fr. e. 

ELECTRICAL LABORATORY NOTES AND FORMS 


Advanced) Arranged by Dr. J. A. FLEMING, M.A., F.R.8. 
on application. 


(Elementary and 
Printed particulars 


ELEC MAGNETIC THEORY. By OLIVER HgavisiDE. Vol. I. Price 
12s. 6d., post free 138. Vol. II. Now y. Price 128. 6d.; post free, 18s 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRAC'ICE. By Dr. J. A FLKEMING, VOL. I.-THE INDUCTION OF 
ELECTRIC CURRENTS. NRW EDITION. Price 128. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 1:5. 6d., post free, 
ELECTRIC LAMPS AND ELECTRIC LIGHT.NG. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 93 origina] illustrations, price 78. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 108. 6d.. post free. Also in German, 8s. 6d. post free. 
ELECTRIC MOTIVE POWER. Bv A. T. SNELL. 10s 6d. post free. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical), By Dr. GEORGE GORE. Pi ice 10s. 6d., post free. 
ELECTRO.CHEMISTRY. By Dr. Gkonag Gong. Price 2s., post free. 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KkNNELLY 
and H. D. WILKINSON. Price 6s. (d., post free. 


DRUM ARMATURES AND COMMUTATORS (Th ice). 
F. M. WEYMOUTH. Price 7s. 6d. post free. (Theory and Practice) By 


THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
S. RAM. Price 78. 6d., post free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULZ. By 
W. GEIPEL and II. M. KILOOUR. Price Ts. 6d. net, post free 78. 9d., abroad 8s. ; 
large-paper edition, 12s. 6d., post free. New edition in the press. 

“IHE ELECTRICIAN” PRIMERS. In Two Vols. Paper covers, 2s., 


t free 28. 2d. each; strong cloth 23. 6d., t free 22. 9d. eac ; 
Primers 3d . post free 34d. s post iree 9d. each. Single 


WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT Winxs 
BY ELECTRIO WAVES. By Dr. O. J. LODGE. Enlarged Edition. Price 28. 6d. net. 

A DIGEST OF THE LAW OF ELECIRIC LIGHTING, TRACTION, &c. 

A. C. CURTIS-HAYWARD, B.A. Price 34. 6d., post free. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Francis 
I. Price 108. €d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Practical 
Guide to the Establishment of a Carbon Mauufactory. Price 1s. 6d., poet free. 


THE STEAM ENGINE INDICATOR AND INDICA 
Edited by W, W. BEAUMONT. Price 3s. 6d., pout tes TOR DIAGRAMS. 


FULL CATALOGUE POST FREE ON APPLICATION. 
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" ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


— 


THE TELEPHONE.—By Dam Sm am and F. C. RAPHAEL, 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully i;'u-trated. 


SECONDARY BATTERIES.—Hy E. J. Wane. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


"THE ELECTRICIAN" WIREMAN’S POCKET-BOOK.—Edited by F. C 
RaPHAEL, “The Electrician” Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 


THE ELECTRIC ARC.—By Mr» Arrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important results of recent 
research. 


—— Se —ͤ—ͤ—d —— —— ee ——— e — 


Last week's number of "THE ELECTRICIAN” completed Vol. XLIII. 
With this week's number is issued (Gratis) the Index to the Volume. 


Complaints of non-receipt should be promptly made to the Publisher. 


NOW READY.—Vol. XLIII. of “Tue ELECTRICIAN "" (934 pages) 
bound iu strong cloth. Price 17s. 6d., post free 188. 6d. Also ready, Cases 
for binding. Price 28., by post 2s. 3d. 


A complete set of the Second Series of “ Tug ELECTRICIAN ” can now be 
supplied. These sets are very scarce, and early application should be made. 


T 
THE INYASION OF FOREIGN MACHINERY. 


While our army is engaged in the repulse of a military 
invasion of British dominion in South Africa, an industrial 
invasion of our own country, equally threatening toits prestige, 
is making rapid inroads, with little opposition, and even with 
some encouragement from within. We refer to the impor- 
tation of foreign-made machinery and plaut into a country 
which has until recently occupied unchallenged the premier 
position in the enginecring world. Confining ourselves to the 
consideration of the equipment of electrical generating stations 
and tramways, hardly a week passes without the news of a 
contract, often of considerable magnitude and importance, being 
awarced to an American or Continental firm of manufacturers 
orits agents. As for the Colonial market, if the present tendency 
is not soon reversed, British machinery will in a very few years 
occupy the position filled by German machinery a quarter 
of a century ago, while the amount of machinery we send 
over to the Continent of Europe threatens to become small 
compared with that imported into our own country. Just as 
American machine tools and labour-saving devices have 
obtained a firm foothold in Great Britain, so are now 
American, German, Austrian, and Swiss dynamos and motors 
beginning to oust British-made goods. Recent contracts 
have shown that American engines may occasionally, with 
advantage, drive American dynamos, that the building con- 
taining these may in a certain instance be constructed with 
American steel at a far cheaper rate than with British metal, 
that foreiga tramway trucks will run on foreign rails, and 
last—but by no means least—that a firm of American cable 
manufacturers can out bid a number of English firms ten- 
dering for some £150,000 worth of underground electric cable 
to be delivered to the Glasgow Corporation. 

Besides endeavouring to shift the responsibility for this 
state of affairs on to other shoulders, our manuſacturers and 
their apologists have run through a whole gamut of excuses. 
The great strike in the engineering trade, terminated in 
February, 1898, has been blamed in the first instance. As 
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things settled down again, and manufacturers, overburdened 
with orders, were unable to meet their engagements with 
regard to time of delivery, contracts continued to be given 
out of the country; and, instead of enlarging their works 
and preparing to increase their output, the majority of 
our firms were so lacking in enterprise as to plead 
that the boom in electrical work was merely a pass- 
ing phase. At this period consulting engineers were, and 
are still, liable to & share of the blame by their prac- 
tice of specifying that only those firms need tender who 
have had actual experience in making the particular class of 
machines required, supplied for precisely the same work to 
which they were to be devoted in each instance. This of a 
necessity limited the list of tenderers to the very firms whose 
workshops were already overcrowded, and prevented any new 
firms from competing. It is frequently contended, and with 
some justification, that these consultants engaged by muni- 
cipal authorities have no right to advise their principals to 
spend money on an untried make of machine; but although 
& comparison with the progress of electric lighting and 
traction in the United States and Canada shows that 
this country has been seriously hampered by the craze 
of municipalisation, it cannot seriously be urged that 
this alone is responsible for the condition of affairs to 
which we are calling attention. Then comes the cry for 
standardisation—an excellent thing, certainly, when not carried 
to excess, but hardly a sovereign remedy for all manufacturers’ 
ills. Then the suggestion has been put forward that, so long 
as there was uncertainty as to the value of what are claimed 
to be the fundamental patents for polyphase systems, English 
manufacturers are doing well to avoid them. But surely the 
matter could have been tested in the law courts, and the 


expense divided among those interested; and then, if the 


decision upheld the validity of the patents, compulsory 
licences for manufacture in this country might have been 
obtained, if licences were refused under other conditions. It 
is pleaded that wages are unduly high in this country, and 
that employers have to submit to tyrannisation by trade unions; 
but these conditions obtain to an equal if not to a greater 
extent in America, where trade unionism has not suffered 
as it has in this country by the great engineering strike. 

We should be the last to deny that all these excuses have 
not some basis of fact, but yet they are to a large extent mere 
excuses made in order to avoid looking the true cause of the 
loss of our manufacturing ascendancy full in the face. It is the 
manufacturers themselves who must bear the greater part of 
the blame. Instead of being encouraged by a large influx of 
orders, they have assumed a condition of indifference, Con- 
tented with the reflection that their works are as busy as 
they can be, they give no thought for the future. Their 
provision for an increase in output, if made at all, is insufficient ; 
and even if some are accepting more orders than they can 
execute with punctuality, and in a manner creditable to 
first-class engineering firms, a large number of important 
contracts are allowed to be awarded outside tho country. 
The foreign and Colonial markets are left alone almost 
entirely, and, so long as sufficiently high dividends are 
earned, British manufacturing firms are happy in their 
own short-sightedness and supine to the industrial future 
of their country. And it is not only certain classes 
of machinery and plant that are disregarded by our 
home manufacturers—not only polyphase alternators and 
electric traction equipments that are being manufactured 
abroad for the British market—but also such things as 
continuous-current machinery for electric lighting purposes 
and cables, in which the price of labour bears but a small 


proportion to the cost of material. It is no longer a question 
of quick delivery, for over and over again our makers have been 
beaten in price. Electric supply works are paying in many 
cases thousands of pounds less for machinery and plant than 
they would be if they had ordered it in this country. We 
should be the last to disparage British products. British 
works have and can still make the best machinery in the 
world. But if the present apathy continues we shall literally 
merit the reproach cast on us by Napoleon I. of being a mere 
** nation of shopkeepers.” 


———————Á— ß 


REVIEWS. 


(Copies of any of the undermsntioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


— — 


History of Wireless Telegraphy, 1838-1899. By J. J. FaEIR. 
(Edinburgh and London: Blackwood and Sons, 1898.) Price 6s. 


The author breaks up the historical treatment of his subject 
into three periods, which he calls The Possible," The 
Practicable, and The Practical;” and to the latter, five 
appendices are added. The book contains a good frontispiece, 
made up of twelve portraits of leading men in natural 
philosophy, mathematics, and engineering. These the author 
calls the archbuilders of wireless telegraphy: they are 
representative of electrical science in Denmark, France, 
America, Germany, Italy, and England. The saying 
attributed to Clerk Maxwell—that every student of science 
should be an antiqharian in his subject, has evidently been 
Mr. Fahie’s motto. With great care he presents the reader 
with information on each branch of his subject, with due 
reference to quotation of authority and date, and many most 
obscure experiments bearing on the matter have been rescued 
from the gloom of almost-forgotten shelves. 

In the first period, the author gives a careful description of 
the many experiments made between 1888—1872. In this 
section the methods used by Morse in 1842, in Ame:ica, and 
subsequently by Lindsay, of Dundee, and the air wire experi- 
ments of Loomis, are the most interesting. In Morse’s 
method a river was used as the conductor, and signals were 
made across the Susquehanna River, at Havre-de Grace, with 
complete success, the distance being nearly one mile. 

The experiments of Lindsay were conducted in almost 
exactly the same manner as those of Morse. In the system 
of Loomis the point of interest lies in the fact that he 
proposed to use (and apparently did use) sky-wires to effect 
his signalling from point to point. His idea was that an 
alteration of potential of the air strata would be propagated 
to great distances, and affect a similar sky-wire far off in 
such a way as to be detected by a suitable receiver. The 
importance of a sky-wire is now fully recognised, and up n its 
use signalling by means of the Hertz wave is said to depend. 
It is worthy of note that, by means of electrostatic charges, 
signals were transmitted, in the last century, by a Frenchman, 
by name Lomond: his experiment is described in Young’s 
„Travels in France," Vol. I., p. 65, 1792. 

In the second period—‘ The Practicable —the author 
gives a lucid and detailed account of the progress of signal. 
ling without wires through conductors such as the earth and 
water, due to the introduetion of the telephone of Bell. He 
writes thus: The introduction of the telephone, in 1876, 
placed in the hands of the electrician an instrument of 
marvellous delicacy, compared with which the most sensitive 
apparatus hitherto employed was as the eye to the eye aided 
by the microscope." In the early days of the telephone many 
remarkable and curious souuds were heard through its agency, 
and a search for their cause led to successful systems of 
signalling without wires, by induction, devised by Trowbridge, 
Bell, Dolbear, Rathenau, and others. 

Coming to the third period—'' The Practical — we find 
that excellent work was done by Mr. (now Sir) William 
Preece, and a considerable distance was signalled across by 
his system ; for example, when a buzzer, a Morse key, and 30 
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Leclanché cells were used at Southampton, signals were 
heard and received at Newport, and rice rersd. The author 
devotes 25 pages to the description of many other experiments 
due to Sir William Preece, which were carried out on a large 
scale, and are therefore of much value to future workers in 
the same direction. Much care has been taken to make the 
nature of the experiments clear to the reader, diagrams 
having been introduced when required. At page 177 the 
history of the wireless telegraphy of Marconi begins. In it 
we see how the different parts of the structure were brought 
together, the various sources from whence they were taken, 
and the final result. In the description given of the 
detector or coherer, the action of the electric wave is 
thus spoken of: They, i.e., the filings, touch each other 
in a chaotic manner; but when electric waves fall 
upon them, they are polarised—order is installed—they are 
marshalled in serried ranks and press on each other—in a 
word, they cohere." This description should be accepted with 
caution. A close microscopic examination of fine filings, 
when cohering and not cohering, does not reveal a change in 
their mutual disposition; but it is possible that some other 
optical method might indicate the nature of the change. 
Probably at the present time it would be safer to say that we 
do not understand precisely how the electrical condition of 
the coherer is changed by the electromagnetic wave. 

The Appendix D, p. 289, contains some remarkable evidence 
respecting certain experiments of Prof. D. E. Hughes, of 
microphonic fame. It had not escaped his notice that a loose 
contact was sensitive to the effects produced by an electric 
spark, and it is much to be regretted that Hughes was so 
much discouraged by the opinion of Prof. Stokes (who did 
not at that time accept his views) that, in spite of experiments 
which indicated the existence and action of electric oscilla- 
tions, the results arrived at by Hughes were not published at 
the early date, 1879-80, when his research was made. 
Appendix D is well worth careful perusal. 

The book closes with a reproduction of Marconi's patent 
specifications. 

Both the scientific and general reader w.ll find Mr. Fahie's 
History of Wireless Telegraphy " a very excellent book on a 
most interesting subject. F. J. J.-S. 


Geschichte der Physikalischen Experimentirkunst. By Dr. E. 
GERLAND and Dr. F. TnAUMÜLLER. (Leipzig: Engelmann.) Price 
14 marks unbound, 17 marks bound. 


To the ancients, Nature was a deity to be venerated and 
feared. In modern times, Nature is more of a witness, to be 
subjected to rigid cross-examination. Hence the different 
spirit which at different times of the world's history animated 
experimental research. Archimedes and the Alexandrian 
school seem to have acquired something of the true experi- 
mental turn, but experiment was not in their hands a means 
of deciding questions of theory, but of solving problems of 
practical utility. 

The book before us brings out this fact pretty clearly. The 
Babylonian unit of weight was a cube of water whose side 
was the unit of length. This ancient metric system was at 
one time general throughout what was then the civilised 
world. ‘The illustrations which the authors have collected, 
425 in number, give & vivid picture of the development of science 
from the oldest times. Egyptian gold-workers are seen at work 
with bellows and crucibles. Glass-blowing and distilling are 
depicted by Egyptian bands, and the syphon and the balance 
are shown in active use. Among the Greeks experimental 
activity had its origin in the colonies. Thales was the first 
to predict an eclipse of the sun, and Pythagoras designed the 
oldest instrument of research still in use, the monochord. 
The atomic theory was first enunciated by Empedocles, and 
Democritos supported it, as he thought, by pouring water 
into & vessel full of ashes and showing that no increase of 
volume resulted. Aristotle was of small account from the 
experimental point of view, but his mighty intellect attempted 
to cope with all the problems of the universe with the slender 
aid of the knowledge accumulated up to his time. 

After the fall of the Roman Empire the little scientific work 
that was done in the Middle Ages fell to the Byzantines and 
the Arabs, and it is only with the birth of Galileo in 1564 


that modern science takes its origin. Specific gravity, the 
laws of falling bodies, the telescope, the microscope, and the 
thermometer are so many stages in the period of rapid 
advance covered by Galileo’s life. And after hisdeath the Floren- 
tine Accademia del Cimento continued the Master’s work with 
rare sagacity and in that moderate and far-seeing spirit 
which we now consider the first essential of true research. 
Gilbert, Keppler, Descartes, Guericke, and Boyle mark the 
spread of experimental activity over Western Europe; and 
with Huygens, Leibniz, and Papin the field of conquest 
broadens out until it embraces most of those subjects which 
we know to-day, though the vast field of electrical research 
was hardly saspected as yet. Newton was one of the last 
of the natural philosophers" whose attention was not 
absorbed by the growing possibilities hidden in the electric 
spark and the magnetic needle, and it is not surprising 
to find that the last quarter of the book is entirely devoted to 
electrical work. After Napoleon had, in 1809, surprised and 
beaten the Austrians with the aid of his optical telegraph, it 
was natural for him to pooh-pooh Sómmering's electrolytic 
telegraph as une idée germanique.” The development of 
electric telegraphy forms one of the best-written and most 
enticing chapters of this interesting work. It finishes with 
Daniell and his constant cell, for with him we enter modern 
and recent times, whose adequate chronicling would require 
another work of the same dimensions. 


Fortschritte der Elektrotechnik. Edited by Dr. KARL. KAHLE. 

(Berlin: Julius Springer.) 

While still maintaining its excellence as a catalogue of all 
the articles which have appeared in the leading German, 
English, American, and French technical journals, with 
abstracts of the more important items, this quarterly is again 
beginning to get behindhand in its publication. We have 
only recently received the first number for the year 1899. The 
thorough manner in which the arduous work of compilation 
is done may possibly account for the delay in the appearance 
of each number, but the editor and publisher should realise 
that a work of this sort loses more than half its value by being 
issued so late. It would ke preferable to sacrifice to some 
extent the completeness of the references, if by so doing each 
number could be published, say, within a few weeks of the 
end of the quarter to which it refers. 


SOUNDS EMITTED BY THE ELECTRIC ARC. 
BY F. J. JERVIS-SMITH, M. A., F. R. s. 


The sensitiveness of the electric are to electrical changes in 
a supply system is probably well known to all persons who 
use arc lamps. While making cartain experiments with the 
electrolytic break, I thought thatit would be interesting to find 
out how far the break when working would affect an electric 
arc when burning steadily. An electric lamp by Serrin was 
fed from the company’s mains through a resistance sufficient 
to reduce the. current to about five amperes. The current 
was continuous at a pressure of 100 volts. In a room 
about 60ft. distant from the lamp an electrolytic break 
was used in connection with a coil of wire in length 
about 50ft., furnished with a small core, and also supplied 
from the company’s mains. At each closing of the 
break circuit the arc gave out a loud clear note of the 
same pitch as that of the break. I found that the best 
condition was obtained by making the arc long and quiet- 
burning by an old method of mine—viz., by introducing a 
little powdered glass into the core hole of the positive carbon. 
The note then produced was unpleasantly loud to a person 
standing at a distance of 4ft. from the lamp. My next 
experiment was to remove the electrolytic break to a point 
about a mile distant from the lamp. When the circuit of the 
break was closed the same effect was produced, but in a less 
degree, but enough sound was given out to receive a Morse 
code message at a distance of 10 to 12 feet from the lamp. 
In this latter case the electrolytic break was driven off the 
company's mains. 
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A SIMPLE FORM OF INFLUENCE MACHINE FOR 
X-RAY WORK.* 


BY WILLIAM COTTON, M.A., M.D., ED. 


To get X-rays out of a suitable vacuum tube, it needs to be excited 
by an electric discharge at a tension of hundreds of thousands of 
volts. Such a discharge is furnished by the induction coil and by 
the static induction or “influence ” machine, associated in its most 
elegant and effective form with the name of Mr. Wimshurst. In 
epite of the obvious advantages of the latter type of machine over 
the former, very little systematic X-ray work with the influence 
machine has appeared ; and the greater number of the text books of 
radiography pass the matter over with a general statement that the 
Holtz or the Wimshurst machine from the steadiness and continuity 
of its discharge is specially fitted fur work with the screen. It is 
possible, however, with a very simple form of influence machine to 
get good X-ray negatives. 

This Paper has been written in collaboration with Mr. Thomas 
Clark, of Horfield, Bristol. He is almost entirely responsible fur the 
electrical part of it. Some time ago he experimented successfully 
for X-rays with a sectored Wimshuist of his own construction, and 
ae led to devise and construct the sectorless modification described 

ow. 

The essential part consists of two parallel circular discs of ordinary 
window glass, 22in. in diameter, about 3th of an inch thick, and } of 
an inch apart, varnished with shellac. Being mounted centrally on 
independent wooden bosses, they can be rotated in opposite directions 
on a horizontal metallic spindle or axle, which pierces them and is 
supported at each end by a wooden upright springing vertically from 
a stout rectangular mahogany base. The lower parts of the two 
uprights support another horizontal axle, parallel to the main one, 
turned by a handle, with two wooden wheels on it, which by a crossed 
and an open strap act respectively on the bosses of the glass discs and 
thus supply the necessary motiye power. The glass employed is of 
the gauge of 220z. per square foot. It must be of the highest 
dielectric quality ; green glass and plate glass are found unsuitable, 
and of white glass of similar commercial standard some specimens are 
found on trial much fitter than others. Ebonite discs do very well, 
but exposure to vicissitudes of temperature causes them to bend and 
buckle, and in time the atmosphere affects them chemically on the 
surface and so deteriorates their insulating property. 

At each end of the main axle where it projects through the 
supporting upright is metallically connected a movable brass rod, 
known as tke neutralising rod. This rol is bent round at each end 
towards the surface of the adjacent glass disc, and has jointed to it at 
each end a straight piece about 4in. long, radially disposed as regards 
the glass disc, parallel to its surface and just within the outer margin 
thereof. Each straight piece has attached to it at equal distances so 
as lightly to trail upon the surface of the glass three fine wire brushes. 
Thus we have two neutralising rods, a near one and a far one, each 
with two straight pieces, and each straight piece has three brushes, 
i e.. there are 12 neutralising brushes in all. 

Besides the wooden uprights, there are situated upon the rect- 
angular base of the apparatus and towards its extremities three other 

airs of structures. At the inside or far side of the base are two 
insulating cups or holders for a pair of Leyden jara, should it be 
thought advisable to join them up in the circuit. In front of each 
holder and opposite the right and left lateral rims of the glass dises 
are two stout vertical rods of ebonite or other insulatiog material, 
supporting a polished brass sphere about thiee inches in diameter— 
the prime conductors. From the metallic neck of each prime 
conductor there runs in horizontally for about four inches and exactly 
in the line of the horizontal diameter of the glass discs a pair of brass 
collecting rods— one rod in front of the near disc, the other behind 
the farther one. Each collecting rod has on it at equal distances 
eight trailing brushes similar to those on the neutralising rods, Thus 
we have two prime conductors—a right one and a left one—each 
with two collecting rods, and each collecting rod has eight brushes, 
i. e., there are 32 collecting brushes in all In front of the ivsulating 
dd of the prime conductors is a pair of more slender insulating 
rods to support the metallic stems of two approximately hemis- 
pherical knobs, somewhat smaller than the spherical heads of the 
prime conductors, which may be called the secondary conductors. 
The metallic stem is bent to a right angle. The supporting insu- 
lating rods can be rotated round the vertical axis and fixed at any 
point by a small set screw, so that the gap—the spark gap—between 
the prime and secondary conductor of each side is an adjustable one. 
It is on the management of these spark gaps, in series with the 
vacuum tube, that success or failure in the emission of X-rays from 
the tube mainly depends in the case of the influence machine. 

The remainder of the apparatus, as ordinarily joined up, consists of 
two well-insulated thick copper wires or * leads," coiled secundum 
artem, running over from the brass stem of each secondary conductor 
to the external wire terminal of the indispensable Jackson focus tube 
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in the same side. The stem of the tube is held by a specially- 
designed well-insulated stand, with well-insulated ebonite rods to 
support the wire leads and to take the strain of them from off 
the external wire terminals of the tube. It is useful in some cases 
to have some arrangement for a second spark gap in series on each 
side of the tube; and it is always of importance to have the leads 
connected with the respective external wire terminals of the 
tube under cover of small hollow tunnelled brass spheres to minimis2 
leakage of electricity from sharp points by brush discharge outside 
the tube. The internal resistance of the focus tube best suited for 
this machine is so great, that the distance apart of the external wire 
terminals of the electrodes into the tube should be greater than the 
spark length of the machine in air with tube away, with the same 
view of preventing brush discharge. To avoid the risk of puncture 
of the tube by sparking, the tube should have its external wire 
terminals at least 8in. or 10in. apart. 


With the machine described, a pair of Leyden jars may be used in 
two ways. First: The secondary conductors being disconnected 
from the tube and connected one to another by a thick copper wire 
between the brass stems, the spark gap between prime and secondary 
conductor on each side is left open, and the inside of each Leyden jar 
is put in direct communication with the adjacent conductor. Each 
jar is on its insulating cup, and has its outside coating connected by a 
thick copper lead to an external terminal of the tube. When the 
accumulated unlike internal charges of the Leyden jars recombine 
across the spark gaps and the wire uniting the secondary conductors, 
we have the reverse charges in the outer coatings 1ecombining across 
the tube. As a result we have one or two explosive discharges per 
second, with deafening noise and an almost blindiog yellow fluor- 
escence of the tube ; the screen lighte D brilliantly, but only 
fora moment. Owing probably to the higher quantity (pers) 
of the electrical discharge, this method is dangerous to operator an 
patient, and very detrimental to the tube: it is only to be used 
with great caution in radiographing the thickest parts of the body. 
Second: When the apparatus is joined up in the ordinary way, a 
well-insulated Leyden jar (with the knob from its interior in contact 
with the adjacent prime conductor), at each side, having its outer 
coating removed, promises to be of great use. When this arrange- 
ment is made the discharge across the spark gap; is white instead of 
violet, and is continuous. In this case the jars act as condeasers or 
reservoirs of electricity. 

The machine described, like other influence machines which have 
no metallic sectora, plates, buttons, or knobs upon the discs, is not 
(except under the most unusual climatic conditions) self-exciting. 
Once excited, it will not require re-excitement for a whole evening 
though revolved very slowly, or even allowed to be at rest fora 
little while. The most convenient method is to have a miniature 
influence machine as exciter. For exciting purposes, only one prime 
conductor is needed on it; the other is superfluous. 


In practice the sectorless Wimshurat is to be preferred to a sectored 
one of the same size for five reasons: —(1) It is easier to construct 
and keep in order—it is simpler; (2) it never reverses polarity 
during running—the other does so occasionally ; (3) it has a greater 
output of electrical energy —the tube lights up better with the same 
amount of mechanical energy expended on the handle; (4) in a 
sectored Wimshurst, where there is a great resistance in the tube, 
the inner ends of the sectors leak towards the boss, as shown by a 
visible brush discharge ; (5) After prolonged use the friction of the 
brushes on the sectors as they pass leads to the formation of rings of 
metallic deposit, which break down the insulation. 

On the other hand, except under exceptional circumstances, the 
sectorless Wimshurst is not, and the sectored Wimshurst is, self- 
exciting. 

The sectorless Wimshurst having been carefully dusted, has a 
charge communicated by spark or contact from the exciter, and the 
dises are revolved. One soon learns which is the proper prime 
conductor to charge, according as the cathode or anode is left or 
right in circuit. The most effective output is got when the winch is 
rotated 80 times a minute, giving 200 revolutions in the same time 
to each glass disc in opposite directions. "The spark gaps are opened 
gradually from contact till the tube fluoresces brilliantly, which 
it never fails to do ; unless there is actually damp deposited on 
the outside of the tube, the spirit lamp is entirely „ 
The focus tube to be preferred is one adapted for a nominal 
lOin. spark induction coil: the sectorless Wimshurst gives wit 
Leyden jars a maximum spark of 104in. ; without the jars, in 
favourable conditions of atmospheric dryness, a continuous brush 
discharge of 93in. in length between terminals when the tube is 
removed. All the brass work of the conductors should be of the 
highest finish, to avoid the formation of any pointed parts and 
consequent brush discharge owing to local increase of electric 
density ; and for the same reason care must be taken that if 
any silk fastenings are made at the external terminals of the tube 
the knotted ends be cut short. Otherwise we shall get a large part 
of the discharge streaming away visibly. Bedclothes in the 
neighbourhood of the circuit should be put out of the way, for if 
they are heaped up towards the tube, the moisture in them streams 
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up and locally breaks down the atmospheric insulation. The 
apparan joined up in the ordinary way, is free from noisiness— 
there is only a low-pitched hissing sound. The odour associated 
with the presence of ozone is very perceptible. It is found that the 
best results are obtained when the upper end of the nearer neutralis- 
ing rod is situated 30deg. to the left of the vertical, and that of the 
farther D the same distance to the right (the “tive minutes to five” 
position). 

The results obtained by means of the sectorless Wimshurst described 
may be given under two heads :— 

I. With the Screen.—I was able to see the shadow of a watch 
through the trunk of a thick-set man; the heart, with the pericardial 
bag, was quite distinctly seen in outline suspended in the thorax of a 
boy of ten viewed from the back ; in a young lady of twelve, the 
waves of contraction of the heart muscle on its left border were 
seen quite deliberately passing downwards in regular succession, 
viewed from the front of the chest; it was always sible 
with the Leyden jars joined up to get the fluorescent glow on 
the screen through the adult trunk. Every detail of the bones, 
even the fissure of a fracture, if caught in its plane, could be 
seen in the hand, wrist, elbow, and ankle of the adult, and the 
shoulder and thorax of a young boy. In all these parts we get 
indications of soft tissues. The bones of the phalanges and metacarpus 
could be distinguished 5ft. from the tube through a wooden door ; 
and at the same distance the screen lit up through a brick partition. 
It is an interesting point to note that the fluorescent screen glows 
with a light that has very little actinic power. Photographs with an 
ordinary camera of objects shadowed on the screen have been taken 
5 but J have never seen any, and have failed again and 

ain to obtain a negative at different distances and with different 
kinds of plates, even after an exposure of 10 minutes On the other 
hand, it is easy to obtain a good photograph of a fluorescing focus tube 
with an exposure of a quarter of a minute ; while everyone knows the 
electric spark under the same conditions photographs itself instan- 
taneously. To employ a screen to the best advantage the room must be 
darkened, and the eyes prepared by being kept in a dimly lighted 
room for 10 or 15 minutes. Daylight should always be religiously 
excluded. 

IL Vith the Photographic Plate,—The duration of exposure is 
somewhat long; about half the time would be sufficient where the 
detection of the presence only of a metallic foreign body is needed. 
We get pictures with detail and sharpness and quite a perspective 
effect, not mere shadowgraphs. To do justice to the negative, I 
always use gelatino-chloride paper, slightly undertone, and squeegee 
on polished glass. Shortness of exposure for its own sake is not 
much of an object when using the Wimshurst apparatus, as the 
patient keeps placid, and the operator is not obsessed by the haunting 
idea of penam collapse to one or more parts of a long train of 
complicated and costly apparatus. To give examples of the degree 
of detail, the sesamoid bones of the hand and foot (including that in 
the tendon of the peroneus longus as it crosses the sole of the foot) 
came out sharply, and we get details of all the bones of wrist, elbow, 
ankle and knee, especially in the adult—the fibrous structure of the 
os calcis and astragalus is quite distinctly shown. Time of exposure: 
Adult: Fingers, 2 minutes; hand, 8—10 minutes; forearm 10 
minufes; elbow, 10 minutes; shaft of humerus, 10 minutes; 
shoulder (with clavicle, ribs and scapula), 45 minutes; foot and 
ankle, 16—20 minutes; knee and leg, 20 minutes. Aged 12: Hip- 
joint, showing pelvic brim, 20 minutes. Aged 6: Femur shaft, 
18—20 minutes. Fætus, 6—7 months: 15 minutes, 

The advantages of an influence machine in X-ray work may now 
be considered, taking as a standard of comparison an Sin. or 10in. 
spark induction coil, with special reference to the secturless 

imshurst described. 

1. The pone inducing current of the coil and its appurtenances 
are abolished. There is no primary battery or accumulatur, no 
interrupter, no primary coil, and consequently none of the uncertain- 
ties, annoyances, or risks of breakdown associated with the use of 
these pieces of mechanism. Further, the absence of Fizeau’s 
condenser (a necessary part of the primary circuit to render the 
discharge of the secondary coil unipolar and to minimise the sparking 
at the platinum contacts of the interrupter) removes one source of 
“fault” development (and breakdown by sparking penetration of an 
insulating partition) somewhere over its 40 or 50 sq. ft. of area 
a fault that is difficult to locate, reach, or repair. A similar remark 
applies to the secondary coil of the induction coil proper, with 
its six or eight miles of fine insulated wire, which at any point, 
from over-heating or mechanical injury or sparking perforation due 
to over-driving, may likewise develop a “fault.” In place are 
substituted two glass discs in the open, easily removed and replaced 
if broken. 

2, Owing to the small amount of electricity, though at a high 
tension, passing continuously and regularly, the life of the tube as 
regards useful work is a prolonged one. There is none of the heating 
of the internal terminals of the tube under the heavy, interrupted, 
and it may be irregular discharges of the induction coil. The tube, 
not a very soft one to begin with, used for the last year with the 
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sectorless Wimshurst has been under continuous discharge for a total 
of over 160 hours, and has only recently shown signs of “ hardening.” 
This hardening over its first condition is probably due to the use of 
the Leyden jars, for a few houra in the aggregate, by means of their 
outer coatings, in the manner described. When joined up in the 
ordinary way the tube never appears to heat and has never 
failed to respond promptly to the excitation of the discharge. 
The only difference to be noted is that the spark gaps have to 
be a little wider than they were a year ago. The tube has 
never turned sulky or needed to be coaxel with the spirit lamp 
or by any other of the empirical methods resorted to by the prac- 
tical worker with the coil. It is probable that, with the coil, no 
tube after the firat dozen houra of exposure to actual discharge but 
is perceptibly hardened, especially if the capacity of the apparatus is 
forced to its utmost. The sharpness of the Wimshurst negative is 
probably due in part to the quiet continuous discharge, the small 
emitting area not shifting, nor the original fine adjustment of the 
cathode and anti-cathode altered by irregular or extreme heatings 
under greatly varying discharges. To put the matter in a nutshell, 
it is hardly to be expected that any induction coil set, worked at a 
strain to perform some tour de force, however successful at the 
time, will repeat the ormance, while a static induction machine 
aay be almost surely relied on to do again what it has once 
one. 

3. It is generally acknowledged that the continuous non-flickering, 
uniform discharge, varying only with the rate of rotation of the discs 
up to a maximum, of the influence machine renders it more suitable 
than the induction coil for work with the fluorescent screen. But, 
further, it is peculiarly fitted, especially if driven by a well-regulated 
electric or other motor, for delicate and prolonged experimentation, e.g., 
for photometric observation of the intensity of the fluorescence under 
different conditions; for examining into the influence of X-rays on 
bacteria in the animal body or in cultures ; for testing the action of 
the rays on growing plants or germinating see Js. All such experi- 
ments when made with a coil labour under the fallacy that nothing 
certain is known quantitatively about the agent employed, except 
that it is on the whole after a short time irregularly diminishing in 
energy. The Wimshurst apparatus i8 the only one at present known 
in X-ray work that is adapted for the standardising of X-ray 
electrical, fluorescent and other physico-chemical effects. 

4. When joined up in the ordinary way without Leyden jars the 
static induction machine gives a discharge which 1s absolutely 
harmless to operator or patient, even if the live wires be purposely 
handled, A pricking seneation, hardly amounting to pain, and a 
fading of fluorescence in the tube is the sole result. There are none 
of the dangerous shocks to be apprehended from accidentally touch- 
ing the circuit of the induction coil, on account of the small 
amperage associated with the continuous discharge of the former 
apparatus, No cases of eczema have been reported with the influence 
machine as yet; it would be very interesting to test the matter by 
exposing to X-rays from a tube excited by an influence machine 
individuals who are known to be susceptible to X-rays and to have 
previously suffered from exposure to a tube excited bv a coil. la 
demonstrating his fluorescent screen, the demonstrator has had to b: 
exposed to the rays of the tube with his trunk in close neighbour- 
hood thereto for 44 hours without any inconvenience. 

5. In regard to portability, an important question as regards cases 
that have to be X-rayed in their own bedrooms, it may be mentioned 
that the sectorlees Wimshurst weighs 281b., the Leyden jars 3lb each, 
the focus tube and stand 7Ib., and the exciter 7Ib.—ia all, 451b.— 
just a little over the weight of a six-celled charged lithanode accu- 
mulator ; the jars are not indispeneable, and in this case the apparatus 
weighs rather less. The whole apparatus can be packed in a box 
39 x 19 x 14in., which can be used as a pedestal. 

6. The cost of an apparatus is about half or a third of a coil set 
giving the same length of spark ; and there is no cost for main- 
tenance or repairs, there being no accumulators to re-charge or part; 
to wear out. 

The objection most urged against the influence machine is that it 
is liable to be much affected by damp and dust. Most certainly it is 
not more so than other electrical apparatus, and with ordinary care 
there is no great difficulty in keeping it in working order. Mr. 
Wimshurst eays his machines work in the damp ; he keeps them in 
glass cases permanently, to avoid dust and handling by the inex- 
perienced. "The sectorless Holtz is more susceptible to damp, and 
requires to be kept permanently in a case with a bow! of chloride of 
calcium, changed every six months, to keep the air dry. The 
sectorless Wimshurst described is kept in au ordinary room without 
any casing, and taken without packing in a cab to the patient's 
house ; and if the night be damp, a liitle warming at a fire and 
dusting with a silk handkerchief 18 all that is required. On only 
one occasion I have seen it make a failure, and then it was on a very 
damp night in a long damp vault of a schovlroom, set up for use 
on a platform that had just been brought in from lying in the 
drizzle. Even under these circumstances we got a fair negative of 
metallic objects, and could see the bones of a man's fingers on the 
screen. 
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. CORRESPONDENCE. 


LOW-VOLTAGE DYNAMOS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have been much interested in reading the article on 
“ Low-Voltage Dynamos, by Mr E. Kilburn Scott, on p. 904 
of your issue of yesterday's date, as we are using such 
dynamos in Bradford for an electrical process of removing 
wool from skins. 


The dynamo gives 1,000 amperes at 8 volts, and is driven 


by a motor from the Corporation mains; and we have found 
it absolutely necessary, in order to be certain of the constant 
excitation of the fields of the dynamo, to separately excite it 
from the Corporation mains at 280 volts. This arrangement 
will not, however, always be possible, and I have decided to 
have a machine with a separate exciter directly coupled on the 
same bed-plate, exciting the shunt at 50 volts, with the 
compounding on the dynamo to keep the voltage constant 
from one-tenth load to full load. | 
I have found the same difficulty as regards the collection o 
these heavy currents as mentioned in the article, and there- 
fore I think that the speed of these machines should not 
exceed 400 revolutions per minute, and that the temperature 
rise in any part of the machine, after six hours’ run at full 
load, should not exceed 50 degrees Fahrenheit above the 
atmosphere. Such conditions make the machine an expensive 
one, and therefore it would be of considerable interest to me, 
and possibly to others, to know if there is any better form of 
Jow-voltage heavy-current dynamos which will run perfectly 
on a constantly varying load without the possibility of losing 
the excitation and its consequent trouble.—Youra, &c., 
Bradford, Oct. 21. Aurrep H. Grssings. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your issue of October 20th Mr. E. Kilburn Scott, 
under the above title, urges the use of multipolar machines 
with internal field-magnets for electrolytic purposes. The 
advantages of multipolar machines, for this work, have long 
been recognised, but it is difficult to see in what respects the 
particular type described is so eminently suitable. It is true 
that the necessary brush area is easily obtained ; but, on the 
other hand, it must not be forgotten that the peripheral speed 
of the commutator will be extremely high, and that with large 
currents (especially if carbon brushes are employed, as Mr. 
Scott suggests) this means an excessive friction loss. This 
need not, however, in itself be an insuperable defect. 

Probably the most serious objection to the adoption of this 
type of generator for electrochemical work is to be found 
in its unmechanical construction. Much has been made— 
perhaps too much—of the serious stresses which have to be 
allowed for in dynamos intended for traction. Great as these 
undoubtedly are, they are small compared with those met 
with in metallurgical work, and under these circumstances I 
hardly think the overhanging armature recommended by Mr. 
Scott will commend itself to engineers. 

It must be conceded, however, that the centrifugal force on 
the armature is opposed by the pull due to the field magnets, 
and that, further, this same centrifugal force tends to hold 
the inner conductors in place, which would otherwise be a 
matter of considerable difficulty. In the machine of Messrs. 
Siemens and Halske, in common with almost all Continental 
machines, solid conductors are used. With the stranded 
conductors, however, which Mr. Scott suggests, there would, 
I fear, be some difficulty in keeping them in place, unless 
some such arrangement as the brass plates alluded to by him 
were adopted. 

It is doubtful, however, whether it is good policy to intro- 
duce a thin piece of brass on edge between each of the 
conductors, as, however well they may fit into the holes at 
first, there is a tendency for the tubes to shake loose; and if 
this occurs, the insulation will sooner or later be cut, to say 
nothing of the strain thrown on the soldered joints. Any 
device for holding armature conductors in place should have 
a certain amount of flexibility about it. 


Mr. Scott assumes that there is very little magnetic 
leakage " with outward pointing poles, though upon what he 
bases this statement does not appear. It may, I think, be 
said that it is entirely opposed to general experience, and with 
a given pole pitch it is clear that the leakage in this type 
must be greater than in the other. With the “claw” magnet 
the leakage is even more pronounced ; and it is on account of 
this defect, probably rather than of the ‘‘ fly-wheel action 
suggested by Mr. Scott, that it is rapidly giving way, on the 
Continent, to what may be called the consequent pole type. 

In the hands of Messrs. Siemens and Halske the Innen- 
pol" machine has done excellent work during the last 
eight or nine years, but I venture to think that, if employed 
to any extent in the future, it will be rather in the solution 
of the problem of designing dynamos to give normal voltages 
at low speeds (e.g., direct coupled exciters), than those to give 
low voltages at normal speeds. 

In conclusion, it can hardly be said that the design of 
electro-chemical generators presents a very ‘ special problem“ 
(except in so far that sudden overloads must be allowed for), 
as voltages of 50 to 150 are now the rule rather than the 
exception.—Yours, &c., KENELM EDGCURE. 

London, Oct. 21. 


THE HASTINGS BREAKDOWN. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I have read with much interest your article, as also 
Mr. Arnold Phillips’ letter of the 16th hereon. I heartily 
concur in Mr. Phillips’ suggestion to the effect that the exci- 
tation of generators should be accomplished by batteries—or 
that the battery should be the agent responsible for this 
important duty. We have bat two high-tension systems, 
calling for exciters, in operation on the Midland. For the 
past two years it has been our practice to join a set of small 
accumulator batteries in parallel with the exciting machine. 
No safety fuse is employed, and all connections are made as 
rigid as possible, so as to avoid any possibility of an open 
circuit, whether by intention or otherwise.—Yours, &c., 

Derby, Oct. 24, 1899. W. Lanapon. 


SELECTOR SYSTEMS OF WIRELESS 
TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sm: In reply to Mr. Brown’s letter in your last week’s 
issue, we have referred to his patent No. 28,955, and find that 
his system is worked on an entirely different principle to ours. 
We cannot see, therefore, how Mr. Brown's remarks affect us. 
As at present our patent is in the provisional stage, we are 
unable to publish details.—Yours, &c., Bertram S. Conen. 

London, W., Oct. 24, 1899. Parir H. Corr. 


THE TELEGRAPH ACT, 1899. 


In the London Gazette for October 24th is set out an Order of the Post- 
master-General under Section 3, sub-section (5), of the Telegraph Act, 
1899. This sub-section enacts that if the licence of an existing company 
[referred to in this Order as “the company"] is extended in respect 
of any exchange area for a period of not less than eight years, the 
company shall, at the request of any licensee of the Postmaster-General 
providing public telephonic communication in the whole or any part 
of the exchange area [called in the Order “the new licensee ]. and 
under such circumstances and on such terms and conditions as within six 
months from the passing of this Act may be prescribed by au Ocder of the 
Postmaster-General, afford all proper facilities for the transmission of tele- 
phonic messages between persons using the system of the company (either 
in the whole or in part of the exchange area, as tlie Postmaster-General 
may prescribe) and persons usiog the system of such other licensee, pro- 
vided that the licensee so requiring intercommunication shall in any such 
case afford similar facilities. 

The Postmaster-General therefore orders as follows :— 

1. When the subscribers of the new license at the date when inter- 
communication is requested equal or exceed in number one-fourth of those 
of the company at that date, in the area specified in the new licence, or 
number 500, whichever first happens, but not before, mutual intercom- 
munication shall be afforded by the company aud the new licensee between 
their respective subscribers and other persons using their respective 
systems in the area specified in the new licence only. [Such intercom- 
munication is referred to in this Order as "restricted intercommunication."] 


2. In any case in which the company’s exchange area, as defined by 
agreement with the Postmaster- General; exceeds in extent the area spect- 
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fied in the new licence, then, when the subecribers of the new licensee at 
the date when intercommunication is requested equal or exceed in number 
one-fourth of those of the company throughout the whole exchange area 
of the company, at that date, but not before, mutual intercommunication 
shall be afforded by the compeny and the new licensee between their 
respective subscribers and other persons using their respective systems 
throughout the whole exchange area of the company. [Such intercom- 
munication as here indicated is referred to in this Order as “ unrestricted 
intercommunication.”’] 

3. The fact that restricted intercommunication exists with reference to 
the system of any new licensee shall not prejudice that licensee in request- 
ing unrestricted intercommunication, and the two kinds of intercommuni- 
cation may exist side by side on different terms. 

4. The company and the new licensee may make terminal charges (per 
call) not exceeding the following :— 

In the case of restricted intercommunication— 

(a) When the subscribers of the new licensee at the date when inter- 
communication is requested numter 500, but are less than one-fourth in 
number of the company's subscribers at that date in the area specified 
in the new licence ...... mM 14d. 
t^ (b) When the subscribers of the new licensee equal or exceed in number 
one-fourth (but do not equal in number one-half) of the compeny's 
subscribers for the time being in the area specified in the new licence. Id. 

(c) When the subecribers of the new licensee equal or exceed in 
number one-half of the company's subecribers for the time being in the 
area specified in the new licenceyUPPVUV PU. enne ene Wil. 

In the case of unrestricted intercommunication— 

(a) When the subscribers of the new licensee at the date when inter- 
communication is requested equal or exceed in number one-fourth (but 
do not equal in number one-half) of thoee of the company at that date 
in the whole of the company’s exchange are—in respect of inter- 
communication with the subscribers of the company and other persons 
using the system of the company in the portion of the company’s exchange 
area which is not included in the area specified in the new licence. 1d. 

(à) When the subscribers of the new licensee equal or exceed in 
number one-half of those of the company for the time being in the 
whole exchange area—in respect of such intercommunication as last 
uforesaid... ....... ee ee CC FFC Nil. 

5. Any new licensee requesting facilities for intercommunication shall 
satisfy the Postmaster-General that such licensee possesses the required 
number of bond fide subscribers actually working. 

6. When the intercommunication has once been established— 

(a) It shall be maintained, notwithstanding that the number (actual or 
relative) of the subscribers to one or other of the intercommunicating 
systems may subsequently fall below the number which would entitle a 
new licensee to request intercommunication, and 

(bL) no terminal charge shall be increased because the number (actual or 
relative) of the subecribers to one or other of the intercommunicating 
systems may fall below the number which first justified such charge, and 

(c) if terminal charges have ceased, they shall not under any circum 
stances be reim 

7. The term "subscriber" means any person with whom the company, 
or the new licensee, has entered into an agreement for at least one yeer, 
for the purpose of enabling such pereon to communicate from time to time 
with other persons through the medium of an exchange, and does not 
include persons using call offices on an exchange. 

8. This Order may be cited as the Telegraph (Telephonic Intercommuni- 
cation) Order, 1899. 


PARLIAMENTARY INTELLIGENCE. 


— mmc 


COMMUNICATION ON TRAINS. 

In answer to a question as to whether the committee of railway 
general managers had yet decided on the most suitable appliance to 
be fixed on passenger trains as a means of communication between 
railway passengers and guards, the President of the Board of Trade 
(Mr. Ritchie) stated in the House of Commons, on Monday, that he 
understood there was a preponderance of opinion in favour of what 
is known as the brake system of communication, and that most of 
the larger companies were taking steps to apply it. 


ELEOTRIO TRAOTION ON THE UNDERGROUND. 


In the House of Commons on Monday, in answer to a question 
whether the experiments made between Earl's Court and High-street, 
Kensington, with the object of introducing electric traction on the 
Metropolitan underground railways, had proved satisfactory, and 
whether there was any prospect of electric traction being introduced 
on those rail ways at an early date, Mr. Ritchie said that the necessary 
plant had been constructed, and he understood that an experimental 
train would be run during the early part of November. He could 
not state when electric traction would be introduced generally ; that 
would depend, of course, upon the result of the experiments. 


TELEPHONE RATES. 

In the House of Commons last night (Thursday), in answer to 
Mr. Provand, the Secretary to the Tieasury (Mr. R. W, Hanbury) 
said the Postmaster-General hopes to be able very shortly to publish 
the revised rates for telephone subscribers both for London and 
provincial exchanges. 


LEGAL INTELLIGENCE. 


_—  ——Á 
Brougham v. Bateman. 

In the Westminster (London) County Court the Hon. Reginald 
Brougham, electrical engineer, sued Messrs. Johu Bateman and Co., 
mechanicians and model makers, for the return of a deposit of £10 and 
damages for the non-completion of an order. The plaintiff’s case was that 
he visited defendants’ premises and submitted plans and models of auto- 
matic couplings for railways which he had designed and provisionally 
patented. He told defendants he wanted working drawings within a 
week, as a Parliawentary committee was sitting on the subject and 
he was desirous of getting the matter through quickly. Defendants 
agreed to do the work, and be sent £10 depus.t at their request. 
He said there were hundreds of electrical engineers devising schemes for 
automatic couplings. A number of frivolous excuses were, he contended, 
made for delaying the whole matter, and eventually plaintiff asked for his 
money back, countermanding the order, He could not get his money back, 
and he had been put to a great deal of trouble. The defence wa: tha“ the 
drawing waa supplied in the time specified, but was returned by plaintiff 
for alteration, and an employé of the defendants took it away. A prosecu- 
tion followed, and that delayed the order. Two model trucks were now 
produced, minus couplings, and their value was said to be £6. 10s. The 


time spent on the order was worth £3 or £4 in addition. The order 
would have been completed it plaintiff had not stopped defendants in their 
work. 


Judge LUMLEY SMITH said there had been del y owing to disagree- 
ments between defendants and their employés, but that was a risk they took, 
and customers were entitled to have their work in the ordinary way. To 
have made the trucks before the couplings was premature, and he thought 
the plaintiff was entitled to recover for the return of the deposit, less £1 
for the plan, which would be a judgment for plaintiff for £9 and costa. 


FORTHOOMING LEGAL AOTIONS. 


The following cases having an electrical interest have been entered for 
trial at the Royal Courts of Justice during the Michselmas sittings :— 


SUPREME COURT OF JUDICATURE. 
COURT OF APPEAL.- -CHANCERY Divistox.—General List. 

Alexander v. Automatic Telephone Co. (Limited). —(Appeal of plaintiff 
from order of Mr. Justice Cozens-Hardy of May 12, 1899.) 

National Co. for Distribution of Electricity, dc. (Limited) v. Gibbs. — 
(Appeal of defendant H. O. Ruelle from order of Mr. Justice Cozens-Hardy 
of April 28, 1899.) 

Before Mr. Justice North. Actions with witnesses — 

Fox v. National Telephone Co. ( Ltd.) (action and counter-claim). 

Stelges v. The Exchange Telegraph Co. ( Ltd.) (action). 

Actions without witnesses — 

In re The Companies Acts, 1862 to 1898. In re The Automatic Telephone 
Co, ( Ltd.) (motion to rectify register). 

Before Mr. Justice Kekewich. Actions with witnesses — 

Rucker v. London Electric Supply Corporation ( Ltd.). 

Chamberlain and Hookham (Ltd.) v. Mayor, & c., of Bradford 

Before Mr. Justice Wright companies’ win ling-up and petitions. — 

Madras Electric Tramways Co. (Limited) (petition of Electric Co i- 
struction Co.). 

Before Mr. Justice Cozens.Hardy. Actions with witnesses — 

Electric Construction Co. (Limited) v. Imperial Tramways (British 
Thomson- Houston Co. ( Limited), third parties (not before Nov. 2). 

Chadburn's (SA ip) Telegraph Co. (Limited) v. Robinson (Liverpool District 


Registry). . 
QukzN's BRN en DivisioN (Non - Juries). 

Electric Welding Co. v. Armitaye (calls). 

Walcott and another v. Electrical Inventions and Manufacturing Co. 
(Limited) and others (patent). 

Electrio Welding Co. (Limited) v. Lady Bouch (calla). 

Electrical Welding Co. v. Wilson (calls). 

COMMERCIAL LIST. 
Electrical Copper Co. (Limited) v. Commercial Bank of Scotland. 


In the Chancery Division of the High Court of Justice, at Dublin, before 
the Vice-Chancellor :— 

British Insulated Wire Co. v. Dublin United Tramways Co. and the 
National Conduit Co. (of New York.)—This is an action charging infrioge- 
ment of certain patents for the manufacture of electric cables, and is down 
for hearing on Wednesday, Nov. 8 (Some particulars will be found in 
The Electrician for Sept. 23, 1898, p. 725.) 


BOOKS RECEIVED. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
“The Principles and Practice of the Valuation of Gas, Electricity, 
and Water Works for Assessment Purposes.” By T. and W. 
Newbigging. Second edition. (London: Walter King.) 5s. 


* The Official Gazette of the United States Patent Office.” Ncs. 
1 and 2, Vol LXXXIX. Published by authority of Congress. 
(Washington: Government Printing Office.) 


Map of Southern Africa, including the Cape Colony, Natal, South 
African Rene Orange Free State, &c. Presented with Part. I., 
And Co) of *' Battles of the Nineteenth Century.” (London: Cassell 
and Co. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 


NOW READY. 

' The Electrician " Electrical Trades’ Directory and Hand. 
book for 1899.— The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 6s, 
post free 6s 9d. ; abroad, post free, 7& 6d. (United States 8s. 6d.). 


TENDERS INVITED. 

The MaidstoneCorporation invite tenders fur the supply, delivery,and 
erection of (a) steam dynamos, balancers, and boosters, (b) boilers and 
economiser, (c) surface condenser and feed pumps, (d) main switch- 
board and instruments, (e) storage battery, ( P ) travelling crane, 
(g) underground mains, (h) arc lamps and posts, (i) electricity meters. 


Further particulars are given in an advertisement, and specifications, 


&c., can be obtained on and after the 24th inst. from the engineers 
(Messrs. Stevens and Barker), St. Peter-street, Maidstone. Tenders 
are to be delivered at the offices of the town cle.k (Mr. Herbert 
Monckton), on or before Monday, Nov. 6. 


The Middlesbrough Electric Lighting committee invite tenders for 
condensing plant and pipework, further particulars of which are 
given in an advertisement. Specifications, &c., *^y be obtained at 
the offices of the consulting engineer (Mr. Rul..t Hammond), 64, 
Victoria-street, London, S.W., after 27th inst. Tenders must 


delivered at the offices of the town clerk (Mr. George Bainbridge), 


Municipal Buildings, Middlesbrough, not later than 4 p.m., Nov. 22. 

The Guardians of the Croydon Union invite tenders for electric 
light wiring and fitting work for their workhouse, infirmary, and 
union offices. The specifications, &c., can be obtained of Mr. A. W. 
Sclatter, 182, Oxford-street, London, W., on and after 26th inst., 
and tenders must be sent to the Croydon Union Offices, Mayday- 
road, Thornton Heath, Surrey, before 5 p.m., on Monday, Nov. 13. 
Mr. Harry List is clerk to the Guardians. An advertisement gives 
further particulars. 


The Governors of Felsted School, Essex, invite tenders for the 
supply and erection of electric lighting plant, particulars of which 
are given in an advertisement. Specifications, &c., may be obtained 
(after Nov. 7) at the offices of the consulting engineers (Messrs. 
O'Gorman and Cozens-Hardy), 66, Victoria-street, London, S.W., 
and tenders must be in by Nov. 27. 


The Bradford Corporation invite tenders for the supply and 
delivery of electrical equipments for 25 tramcars, 25 tramcar bodies, 
and trucks and trollies for 25 tramcars. Specifications and forms of 
tender may be obtained of the tramway manager (Mr. C. J. Spencer), 
Horton Bank depot, and tenders must be sent in to the town clerk 
(Mr. F. Stevens), Town Hall, Bradford, on or before Thuraday, 
Nov 9. Further particulars are given in advertisements elsewhere. 


The Newcastie-upon-Tyne Electric Tramways committee invite 
tenders for two 1, 000-H. P. generators. Further particulars are given 
in an advertisement, and specifications, &c., may be obtained on and 
after 6th prox. from the consulting engineer (Mr. Charles Hopkinson 
29, Princess-street, Manchester, or 26, Victoria-street, London, S.W. 
Tenders (addressed to the committee) must be left at the office of the 
town clerk (Mr. Hill Motum), Town Hall, Newcastle-upon-Tyne, 
not later than noon of Nov. 30. 


The Hoylake and West Kirby District Council invite tenders for 
the supply, delivery and erection of—(1) Lancashire boilers, super- 
heaters and Green economiser ; (2) quick-revolution steam engines, 
alternators, motor alternator, feed pumps, piping, tanks, crane, 
wiring electricity supply works, &c. ; (3) high and low-tension switch- 

and connections; (4) secondary batteries and accessories ; 
(5) transformers and accessories; and (6) high and low-tension 
mains, &c. Tenders to Mr. Roderick Williams, Town Hall, Hoy- 
lake, by noon of Nov. 15. 


The Morecambe District Council require—(a) boiler, (b) steam 
dynamos, (c) switchboard, (d) transformers, (e) mains, (f) pumps and 
condensers, and (g) storage batteries in connection with their electric 
lighting extension scheme. Particulars from the electrical engineer, 
(Mr. C. F. Parkinson, M.I.E.E.), Wood Hill-lane, Morecambe. 


The Llandudno District Council invite tenders for the supply and 
delivery of three 150-kilowatt high-speed engines-and dynamos, and 
motor and boosters. Tenders to Mr. A. Conolly, Council Offices, 
Llandudno, by noon, Nov 6. 


The Vestry of St. Pancras (London) are prepared to receive offers 
for temporary generating plant at their Regent’s Park electricit 
supply station. Particulars from Mr. C. H. F. Barrett, Vestry Hall, 
Pancras-road, London, N. W. 


The Electricity department of the Glasgow Corporation invite 
offers for ten miles of 2in. cast-iron pipes. Tenders to Sir J. D 
Marwick, City-chambers, Glasgow, on or before Nov. 20, 


The Glasgow Corporation also invite tenders for the supply and 
erection of two 800-H.P. compound vertical auxiliary engines for 
Fors Dundas station. Tenders to Sir J. D. Marwick by 5 p. m., 

ov. 14. 


The Wrecham Town Council invite tenders for the supply and 
erection of (a) bdilers, economiser, fittings, &c. ; (b) steam dynamos, 
condensers, pumps, steam and exhaust pipes, &c. ; (c) switchboards, 
&c. ; (d) underground mains, lamp posts, &c. ; (e) accumnlators ; 

) meters ; p cranes, &c.; (h) buildings. Tenders to Mr. Thomas 

ury, Town Hall, Wrexham, before 3 p.m. of Nov. 8. 


The Birkenhead Corporation invite tenders for 13 single-deck and 
31 double-deck electric motor cars. Tenders by 4 p.m., Nov. 14. 
Also for boilers, economisers and mechanical stokers, steam dynamos 
and booster, and storage batteries. 


The French Post and Telegraph Administration invite tenders 
until Nov. 14 for supplying 10,000 metres of pipes (18mm. diameter) 
for pneumatic dispatch tubes. Tenders to le Sous-Secretariat d'Etat 
des Postes et des Télégraphes, 103, Rue de Grenelle, Paris. 


| TENDERS RECEIVED AND AOOEPTED. 

The Battersea (London) Vestry have accepted the tender of Messrs. 
H. Young and Co. (amounting to £3,797) for steel girders, joists, &c., 
required in connection with the erection of the electric light station, 
and that of Messrs. J. G. Jones and Co, for the cast-iron stancbions, 
eolumns, &c., for £860. 


. The Liverpool Corporation have accepted the tender of the Leeds 
Steel Works Co. for the supply of 6,000 tons of rails at £8. 103. per 
ton, and that of Francis Morton aud Co. for the iron roof of the 
Carisbrooke-road tramcar shed at £4,053. 


The Hampstead (London) Vestry have accepted the tender of 
Messrs. Patman and Fotheringham for extending the electricity 
supply station building at £28,551. The tender of the Wigan Coal 
and Iron Co. for the supply of 4,500 tons of coal to the works for 
the next six months has RE been accepted. 

The Glasgow Corporation on Thursday last accepted, on the 
recommendation of their Tramways committee, the tender of the 
Riter-Conley Manufacturing Co. (Pittsburg (U.S.A.) fur the supply 
of the constructional steel work, bunkers, &c., for the new power 
station at Port Dundas, at £25,000. 


The Poplar (London) Guardians have accepted the tender of the 
Thames Ironworks Engineering and Shipbuilding Co. for the supply 
of a steam dynamo at £827, and that of the Fuller-Wenström Elec- 
trical Manufacturing Uo. for the supply of electric motors at £419. 


The Colwyn Bay District Council have accepted the tender of 
5 T. Brown, Chester, ſor the erection of electricity supply buildings 
or £1,910. 


The West Hartlepool Corporation have accepted the tender of 
Messrs, J. and A, Laws, Glasgow, for the supply of 33 arc lamp posts 


at £9 each. 
APPOINTMENTS VACANT. 

The Tynemouth Corporation invite applications for the position of 
clerk of works to superintend (under the direction of the consult- 
ing engineers) the erection of electrical plant, &., at the borough 
electricity works. An advertisement contains further 5 
and applications must be sent in to the town clerk (Mr. John P. 
Smillie) not later than Nov. 7. 

The Wigan Electric Light and Tramway committee require a chief 
assistant electrical engineer and a foreman jointer. Au advertise- 
ment contains additional particulars, and application must be sent to 
the borough electrical engineer (Mr. H. Collings Bishop) not later 
than Saturday, Nov. 4. 


Two officers are required to act as electrical engineers and 
mechanics on the training ship “Shaftesbury.” Further particulars 
are given in an advertisement, and applications must be made to the 
clerk to the managers (Mr. A. E. Garla d), School Board Office, 
Victoria Embankment, London, W. C., by ]-ov. 1. 


A shift engineer is required for the ele «ricity department of the 
Leyton District Council. Further particul: es are given in an adver- 
tisement, and applications must be sent to tie engineer and manager 
(Mr. F. Harman Lewis), Electric Light Wo. x», U.thall-road, Leyton- 
stone, by Nov. 7. . 

A physical science master is required for the City of London 
School. Salary £300, increasing to £450 per annum. Applications 
to the secretary, Victoria Embankment, E.C., by Nov. 31. 

The Manchester Tramways committee require a competent electrical 
engineer to assist the city electrical engineer in the erection of over- 
head equipment for the Corporation tramways. Applications to 
M Wm. Henry Talbot, Town Hall, Manchester, on or before 
30th inst. 


The Hastings Corporation; require an assistant electrical engineer. 
Applications to Mr. Leonard Andrews, Earl-street works, Hastings. 
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The Manchester Electricity committee require the services of three | 


assistant engineers (steam and mechanical assistants, and a mains 
engineer). Applications (addressed Chairman Electricity committee, 
Town Hall, Manchester) by Nov. 1. 


The Coventry Corporation require an assistant engineer for their 
electricity works. Applications to Mr. Gilbert S. Ram. | 


A meter inspector is required at the Lancaster electricity works. 
Application to the borough electrical engfheer (Mr. W. A. Fraser). 


Mr. James Brown, late assistant to Messrs. Walter Dixon and Co., 
of Glasgow, has been appointed resident electrical engineer by the 
Govan Town Council. 

Mr. Harry England has been appointed traffic manager of the 
Bolton Corporation tramways department. 

Mr. A. M. Withers and Mr. P. Yapp have been appointed assietant 
engineers at the Watford electricity works. 


SINESS NOTICE. 

The address of the Northern Society of Electrical Engineers 
(to which all future communications should be addressed) is 
“ Fernholme," Barrington-road, Altrincham. Mr. Samuel Joyce is 
hon. sec. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


. A petition presented by J. Trenam for the 1 
Portable Electric Battery Syndicate (Limited) will be h 
High Court on Ist prox. 

A meeting of Dutton and Co., Limited (old company), will be held 
at the Great Weatern Hotel, Shrubb Hill-road, Worcester, on Nov. 22, 
to receive an account of the winding-up. Mr.G.H. Bull is liquidator. 


Creditors of Elmore’s Foreign and Colonial P Co. 1 
must send particulars of their claims to the liquidator (Mr. J. 
Shurmer), Greek-street-chambers, Park-row, Leeds, by Dec. 9. 


Claims against J. E. Stott, electrician, 10, Wood-street, . Byrom 
Arcade, and 9, Weatfield-road, Huddersfield, are to be in by Nov. 3. 
Mr. T. H. Kaye, 8, Princess-street, Huddersfield, is trustee. 


of the 
in the 


Sale by Tender.—There is advertised on another page for sale by 
tender, in one or in separate lots, a large quantity of nearly new high- 
class machine tools and loose plant, at the Nelson Cycle Works, 
Becston, Notts., on Nov. 2. Full particulars and tender forms can 


be had of Messrs. McKenna and Co., 17 and 18, Basinghall-street, - 


and of Messrs. Ogden, Palmer and Langton, 64, Austin-friars, E.C., 
London, 


Plant for Sale.—The London School Board invite offers for the 
purchase of two 35-kw. dynamos (coupled direct to two Parsons 
steam turbines), with circulating oil pumps, spare armature, &c. 
Offers by noon of 30th inst. 

The Newport (Mon.) Corporation have for sale a 100-kw. steam 
alternator. See advertisement. 


Factory for Sale.—In an advertisement elsewhere it is announced 
that a leasehold factory, suitable for electric or light engineering 
works, motor-car factory, &c., is for sale. The plant comprises 
automatic and plain lathes, milling, drilling, and profiling machines, 
a Dowson gas plant, three gas engines, &c., and is in firat-class order. 


Personal.— We are informed that Mr. Wilfred L. Spence, Assoc. 
M.Inst.C.E., M.Inst.M.E., who hus for some time past. been with the 
Electric Construetion Co., of Wolverhampton, has been appointed 
managing director of a new company which js being formed in 
Scotland to undertake the supply of electricity in bulk. Mr. Spence'a 
headquarters will be in Glasgow. | 


. Wire-bound Hose.— Users of water hose for various purposes are 
increasing in number in al] branches of industry, and in engineering 
work the supply fora make of hose which will stand rough wear 
and tear has long been a desideratum. To the solution of this 
problem Messra. Willcox and Co., the well-known engineers’ 
furnishers, of 23-36, Southwark-street, London, S.E., have brought to 
bear a lengthy experience, and last season introduced a make of 
patent wire-bound hose, which they have termed their “Special 
Traction Engine" quality. This is constructed to meet the demanda 
made upon water-lifter hose, and the success which has attended its 
introduction is shown by the demand, which has more than verified 
expectations. There js no rubber used in the composition of this 
hose : it is made with wire on the inside, and wire-bound externally 
in such a manner as to effectually prevent kinking. It is generally 
regarded as suitable in every way to supersede the ordinary rubber 
hose for all purposes to which this every-day article is put. 


Exhibition Plant.—The Electric Lighting committee of the 
1901 Glasgow Exhibition have decided to accept combined engines and 
dynamos from the following firms :—Edison and Swan Co. ; Alley 
and MacLellan ; E. Scott and Mountain ; Mavor and Coulson ; D. 
Bruce Peebles and Co,; Win. Sisson and Co. ; Robey and Co., and 
Ruston, Proctor and Co. 
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Electrical Accessories List.— Messrs. Gent aud Co. have just 
issued their 1899.1900 price list of electric bells, indicators, batteries, 
alarms, medical and surgical apparatus, switches, and other electrical 
accessories, 


* Universal" Motors.—We learn that Messrs. Salmony and Co. 
(Limited), of 118-120, Charing Cross-road, London, W.C., have taken 
over the agency in this country for the “ Universal continuous- 
current motor manufactured by the Jenney Electric Manufacturing 
Co., of Indianapolis (U.S.A.). These motors are at present made from 
l HP. to 5 H. P., and are of the multipolar type. It is stated that 
the Jenney Co. have the patterns in hand for the manufacture of this 
motor up to 50 H.P. It is claimed that Universal” motors have 
been tested to from 50 to 100 per cent. overload without 
sparking. The frame of the Universal" is spherical, and consists 
of a single casting, and the bearings are supported by heads made to 
conform with the spherical shape of the frame. The field cores are 
circular in section, of annealed wrought iron, and the armatures are 
of the slotted core t The supporting foot of the motor is made 
independent of the frame, and so drilled that it can be attached to 
any part of the motor frame, enabling the machines to be fastened to 
the ceiling, side wall and right or left-hand, or at any desired angle. 
The motor is provided with reducing gear, which can be attached 
anywhere round the frame. The machines are made either wholly 
or semi-enclosed, to suit varying conditions of work, and are furnished 
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with automatic release starters. Messrs. Salmony and Co. inform us 
that they have ready for prompt delivery a large stock of enclosed 
arc lamps, electric measuring instruments, rheostats, switches of all 
kinds, and plant and material for electric railway and tramway work. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 18, to Oct. 24, 
with the ports of destination :— 

Africa— Alexandria, £159 ; Cape Town, £387; Durban, £4,425 
(including £4,168 telegraph material) ; East London, £172 ; Port Elizabeth, 
£341 (including £317 telegraph wire). Argentina —Buenos Ayres, £3,976 
(including £579 telegraph material). Australasia —Albany, 4277; 
Christchurch, £75; Fremantle, £52; Melbourne, £1,032 (telegraph 
material) ; Otago, £75; Perth, £137; Sydney, £1,414 (including 2204 
telegraph wire); Wellington, £528. Canada Montreal, £77. Ceylon — 
Colombo, £228. Colombia Santos, £324 (including £194 telegraph 
material). Jenmark—Copenhagen, £85 (telegraph cable). Germany 
—Hamburg, £200 (telegraph material) —Z/ollund —Amsterdam, £50; 
Rotterdam, £29 (telegraph wire). Hony Kong—£'100. India — Bombay, 
£206 (including £59 telegraph material); Calcutta, £438. — /taly— Venice, 
£500. Japan—Nagasaki, £13 ; Yokohama, £766 (including £566 tele- 
graph cable).— Mcxico—Santa Cruz, £35. Siam — Bangkok, £49. Sweden 
— Gothenburg, £29 (including £17 telegraph material) ; Stockholm, £156 
(telegraph wire). West Ind ies — Trinidad, £26. Total £16,961, against 
16,331 in the corresponding week last year (Oct. 19 to 25), 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Aberdeen.— A report from the Tramways committee will be 
considered by the Corporation this (Friday) afternoon, in which 
they are recommended to construct and electrical equip four 
additional lengths of tramways, at a total estimated cost of about 
£195,602. 

Arbroath.—A special committee is inquiring into and reporting 
upon the advisability of obtaining electric lighting powers. 


THE ELECTRICIAN, 


Barnsley.—The salary of the borough electrical engineer (Mr. 
S. E. Bastow) has been increased to £200 per annum. A special 
meeting of the Council bas been called for the purpose of authorising 
the promotion of an electric tramway Dill. 


Barking,—The expenditure of the electricity department for the 
first quarter’s working amounted to £385 (including £139 for interest 
and sinking fund), and the income to £294. 

Battersea.— A report from the solicitor on the interim injunction 
obtained by the County of London Co., restraining the Vestry from 
interferiog with the electric light mains laid by the company ia 
Trinity-road, was considered on Wednesday, and it was decided to 


apply for a writ of mandamus to compel the company to remove the 
mains. 


Bermondsey (London).—The Vestry have decided to acquire 
property in Neckinger and Limasol-streets as a site for electricity 
supply and refuse destructor works at a cost of £16,500. 

Bexhill.—A further loan of £5,000 is to be applied for, in order 
to carry out extensions of the electric light cables and mains. 


Birkenhead.—The Corporation have decided to advertise for 
tenders for 13 single-deck and 31 double-deck electric tramcars. 


Birmingham.—The Corporation has formed an Electric Supply 
committee for the purpose of arranging for the transfer of the 8 
taking of the Birmingham Electric Supply Co. and for managing 
the works when transferred. 

Bootle.—It has been resolved to apply for a provisional order for 
the construction of four additional lengths of electric tramway. 


Brazil —A Foreign Office report suggests an opening for British 
trade and industry at Rio de Janeiro, in the supply of electric plant 
and material for traction and lighting purposes, and at Santos for the 
supply of telegraph and telephone appliances. 


Brighouse.—Extensions are to be made to the electricity works. 
The price of current has been increased from 5d. to 6d., a previous 
resolution increasing the price to 7d. having been rescinded. 


Brighton.—The Brighton Corporation have decided to include 
in their tramway bil] provision for the compulsory purchase of land 
at Southwick (outside the borough) for the site of an electricity 
generating station. 


Burnley.—Powers to construct and equip electric tramways, 
involving a total apn expenditure of £91,000, are to be applied 
for next session by the Corporation. 


Cheltenham.— The Council have resolved to apply for a provi. 
sional order to extend their electric 5 80 as to embrace 
the parishes of Charlton Kings, Leckhampton, Prestbury, Bishops 
Cleave, Southam, Woodmancote, and Brockhampton. 


Croydon.—4Acting upon the advice of their consulting engineer 
(Mr. E. W. Monkhouse), the Corporation have decided to adopt the 
overhead trolley system throughout the whole of the recently-acquired 
tramways. Mr. Monkhouse reported that, although there was no 
engineering difficulty in laying down underground conduit for a 
short length in the centre of the town, such a dual system would 
necessitate an increased expenditure, and the service would not be so 
satisfactory as a continnous overhead service. He also reported in 
favour of the proposal to lease the lines to the British Electric Trac- 
tion Co., subject to the contract price with the British Thomson- 
Houston Co. for equipment being satisfactory. The Tramways 
committee endorsed this view, and stated that they were still of the 
opinion expressed in their report of May 26 last—viz , that the best 

ractical way of dealing with the tramways after acquisition was to 
jeans them for 30 years, subject to power of determination at periods 
of five years. The Corporation approved this proposal. 


Dewsbury.—The Town Council are applying for electric tramway 
powers. 


Douglas (Isle of Man).—Prof. J. A. Fleming has presented to 
the Douglas Corporation a further report on the subject of electric 
lighting. The question submitted to Prof. Fleming was as to the 
advisability of the establishment of municipal electric supply or the 
acceptance of an offer from the Isle of Man Electric Tramways and 
Power Co. to supply current in bulk. Prof. Fleming recommends 
the Corporation to lay dowu its own plant and this recommendation 
receives the approval of the Lighting Committee who will advise the 
Council to adopt the report as now presented. 


Edinburgh.—The new M’Donald-road electricity station was 
formally opened by Mrs. Mitchell Thomson, wife of the Lord Provost 
on Monday. The Lord Provost said that of all the matters with 
which he had had to do during the 10 years he had been on the 
council there was none he would look back upon with greater 
pleasure than in taking the leading part to induce the city itself to 
undertake the work of supplying electric light. From the first it 
had been a success, and the cost of production was lower than that 
of any other electricity station in the kingdom, whether worked by 
a company ora municipality. The new station had been designed 
so that when completed it would contain machinery developing 
30,000 H.P. The number of lamps on the Corporation's system was 
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now 250,000, and was increasing at the rate of 1,000 a week. The 
convener of the Electric Light committee (Bailie Mackenzie), replying 
to the toast of “ Success to the Electric Lighting Undertaking,” said, 
some £500,000 was being spent for electric light and half a million 
for gas, but they would not stop there. He was sure that within 
the next five years the expenditure on electric light would amount 
to a round million of money. It had been a more pronounced 
success than any similar undertaking in the country. 


Electricity in the East End. —A deputation from the East 
London Vestries waited upon Sir Courtenay Boyle on Tuesday, to 
urge upon the Board the advisability of revoking the provisional 
orders granted to the County of London Co., on the ground that they 
had failed to comply with the terms of the orders, Mr. H. H. Marks, 
M.P., introduced the deputation, and pointed out that though the 
terms of the orders (two years) had expired, nothing had been done 
for the lighting of Limehouse, Mile End, and St. George's East, while 
Whitechapel had started an electric lighting scheme of its own, upon 
which £100,000 had already been spent. Complications would be 
caused if, when Limehouse, Mile End, and St. George's were united 
with Whitechapel as one municipality, as one part of the new area 
was lighted by municipal and the rest by private enterprise. Sir 
Courtenay Boyle undertook to bring the’matter before Mr. Ritchie, 
with a view to seeing how far the views of the East London autho- 
rities could be met. 


Electric Railways in Berlin.— A practical issue is anticipated 
from the negotiations which have now extended over several 
vears as to the construction of a system of high level and 
underground electric railways in Berlin and district. It is esti- 
mated that the railway (partly underground and partly high 
level) will cost £131,578 per mile, or 25,000,000 marks for 
the 93 miles of railway. It is pointed out that the terms 
upon which the concessions are granted are more onerous than 
those under which the underground electric lines in London have 
beea constructed and equipped. The German company will construct 
their line through the districts of Berlin, Schoneberg and Charlotten- 
berg, and the l concession is for a period of 90 years, but 
at the expiration of 30 years, and at succeeding intervals of 10 years, 
the municipalities of the districts mentioned have the right of 
purchasing the undertaking. The company has to pay an annual 

reentage of its gross receipts to each of these three municipalities 

uring the working of the railway; the percentage rising on a sliding 
scale according to the increase in the company's receipts It is 
anticipated that the line will be in operation at the beginning of 
1901. "These electric railway concessions were originally acquired 
by the Siemens and Halske Co., which, in conjunction with a combi- 
nation of German banking houses, has formed the Gesellschaft für 
Elektrische Hoch und Untergrundbahn. This company is, at the 
present time, issuing Four per Cent. stock to the extent of 12,500,000 
marks, corresponding in amount to the ordinary capital of the com- 
pany. 

Electric Tramways in South Staffordshire.— The British 
Electric Traction Co. have issued a pamphlet giving particulars of 
their lines of electric tramways in South Staffordshire and adjacent 
counties, accompanied by several interesting maps. 


Exeter.—The accounts of the Electric Light committee for the 
past year show a surplus of £548, and £450 of this amount has been 
carried to reserve, which now totals £1,200. "The balance has been 
arried for ward. 


Glasgow.—The Electricity committee unanimously recommend 
the Council to authorise the supply of electric current to places of 
worship at 3d. per unit—half the ordinary rate. 

Ham.—The Kingston Council is willing to apply for a provisional 
order for this district, provided the district council sanction the 
application. Ham council is considering the matter. 


Hampstead.—A recommendation by the Lighting committee that 
a main be laid for the supply of electric current to private consumers 
in Oakland-terrace, Cricklewood (subject to the consent of the 
Hendon Council), was discussed at the meeting of the Vestry last 
week. Objection was made that the Vestry could not legally do what 
the committee recommended, and the vestry clerk (Mr. Johnson) 
said that undoubtedly the order only gave them power to supply 
current in Hampstead parish, but if the mains were laid with the 
consent of the Hendon Council there was no one to object. 
Eventually the recommendation was rejected. 


Harrow.—The provisional order of the Harrow Electric Light Co. 
only embraces the area of the old local board, and as the company 
are precluded from applying for an extension order in consequence 
of omission to give formal notice to the local authority in July, the 
latter has decided to apply for and transfer the order, on condition 
that tae company pay al expenses attached to the application. | 

Lanark.— Owing to dissatisfaction with the gas lighting the Burgh 
Commissioners have decided to establish electricity supply. 

Leeds.—The Headingley to Chapeltown electric tramway route 
was inspected by the Board of Trade inspector (Mr. A. P. Trotter) 
on 19th inst, 
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Leek.— The Council have decided to apply for a provisional order. 


Leicester.—The So poe were on Wednesday recommended 
by the Gas and Electric Lighting committee to apply for sanction to 
a further loan of £100,000 for electric lighting extensions. The 
chairman of the committee (Ald. Lennard) gave iculars of the 
progress of the undertaking. There was the equivalent of nearly 
37,000 8-c.p. lamps connected, against 28,188 in 1898 ; in 1899 the 
revenue was £5,040, compared with £3,559 in the previous year. 
The capacity of their present plant was 1,600 kilowatts, and they 
now proposed to put up buildings capable of accommodating 
machinery of 4,000 kilowatts capacity. They proposed to put in 
half the machinery first, so as to increase from 1,600 to 3,600 kilo- 
watts, but the buildings for the whole plant would be at once erected. 
They were perfectly satisfied with the character of the plant proposed 
to be used and with the system of generation and the type of machinery. 
As current became cheaper he was quite sure the Council would 
have to sanction further extensions. They had been twitted about 
variation of pressure. The pressure at their works varied very little 
indeed, not more than about 3 per cent., and there had never 
been a serious breakdown. With regard to the new works, they 
felt it imperative they should be ready by next winter. The plant 
they proposed to put down now (two 1,000 kw. machines) would 
last them until the winter of 1903, After that they would put down 
two more machines, which would probably last them another two or 
three yeara ; and that would use up the entire amount of £100,000. 
In the balance-sheet of the last half-year they showed an earning 
power of 53 per cent. on the entire capital outlay after paying all 
expenses. 

Lewisham (London).—A special committee has been appointed 
by the District Board of Works to report on the advisability of 
putting the Lewisham provisional order in force. 


Light Railways,—An inquiry was held on Monday into the 
5 of Railway Developments (Ltd.) for the construction of a 
light railway between Highbridge, Wedmore and Cheddar, and the 
Commissioners have granted the application. 

Objections to the proposed light (electric) railway between Derby 
and Ashbourne were considered by the Board of Trade on Tuesday. 
The main point was as tothe mode of construction, which the Board 
of Trade inspectors considered unsatisfactory and dangerous; and in 
order to meet these objections the promoters offered to Tay guard rails 
and to make the roadway level with the rails, in the country by 
ballast and in the town by means of tarred macadam, the wheels 
cutting their own groove. Sir Courtenay Boyle said the inspecting 
officers adhered to their objections, and he could not pass the clause. 
He would not reject it, however, because he understood the Light 
Railway Commissioners wished to confer with the Board upon the 
subject. He therefore postponed the consideration of the clause. 

The Bourne Vale light railway scheme was eanctioned by the 
Light Railway Commissioners on Thursday last. 

An inquiry was held into the Bridgwater-Langport-Glastonbury 
light railway scheme on Tuesday, and after hearing evidence the Earl 
of Jersey decided that it was a case of competition with the Great 
Western Railway. The application was therefore rejected. 

The Light Railway Commissioners have refused the application 
for powers to construct a light (electric) railway from Ryde to 
Seaview, Isle of Wight. 

The East Ham District Council give notice of intention to appl 

or powers to construct electric tramways in East Ham, Little Tid, 
and West Ham. 

An influential committee has been formed for the purpose of 
furthering the proposal to construct a light railway from Duns to 
Cornhill-on- T weed, N. B. 


Limehouse (London).—The District Board of Works have 
unanimously resolved to apply for a provisional order. The County 
of London Co. obtained an order for the district in 1897. 


Liverpool.—In reviewing the work of the tramways department 
during the past year, Mr. C. Petrie stated, at th» meeting of the 
Tramways committee last week, that they wer: constructing and 
equipping for electric traction about four miles of tramway a month. 
Of the 78} miles of tramways in the city, 28 miles were already 
converted to electric traction, consequently he hoped that by next 
year all the main lines into the city would. be completed. 


London County Council.—At Tuesday's meeting the Highways 
committee reported that Prof. Kennedy had expressed the opinion 
that the whole of the Council's tramways on the south side of the 
Themes, and also the additional tramways and light railways which 
it was seek ing powers to construct, could be worked by means of one 
generating station, which could be constructed on the site of the 
Council's tramway depot at Camberwell, and further suggested that, 
as eventually this generating station, if erected, would be an 
extremely important one, it was very desirable that compulsory 
powers should be obtained for the acquisition of the freehold of the 
portion ot that depot now held on lease, and also of certain houses 
abutting upon the north-east corner of the depot and the property 
on the east between the depot and Camberwell New-road. The 


committee recommended that the suggestion should be adopted, 
and that the property should be scheduled as to be acquired under 
the powers to be sought by the Electric Traction Bill. The estimated 
cost is £90,100. The recommendation was ordered to stand over. 

The Highways committee further recommended that the Council 
rescind the resolution of July 25 to apply for powers to construct a 
aT for Rushey Green, via Catford-road, Perry Hill, Bell 
Green, Sydenham-road and West Hill, to the Crystal Palace. This 
was carried. 

A scheme for the construction of electric tramways or light 
(electric) railwaya in the southern and south-western suburbs of 
London, and in the northern part of the county of Surrey, will be 
submitted to the Council by the Highways committee on Nov. 14, 
when a recommendation will be proposed that application be made 
to the Light Railway Commissioners to obtain the necessary powers. 
The scheme, which comprises the construction of over 29 miles of 
line, is nt the first part of a larger scheme for the whole county 
which will be hereafter elaborated. It includes lines connecting 
Hammersmith Bridge with Barnes, Mortlake, and Richmond ; a line 
from the London county boundary at Wimbledon Common, passing 
over Kingston Hill to Kingston ; lines connecting Tooting Junction 
with Mitcham, Carshalton, and Sutton, approaching Croydon urban 
boundaries at several places ; and an extension from these lines by 
two routes to Raynes Park, through Wimbledon and through Merton. 
From Raynes Park the line will pass across country to New Malden, 
thence onward to Kingston and Richmond as far as Ham Common, 
and from Kingston through Surbiton, with several subsidiary routes, 
to Ditton. The local authorities in several of the places affected have 

roposals of their own already in hand, and it is probable that the 
ndon County Council’s project will meet with considerable 
Opposition. 

Norway.—The Norwegian Ministry have decided to bring before 
the Storthing a bill for raising at 3$ per cent. a 30,000,000 kroner 
loan, to be devoted to railway construction and the development of 
telegraphs and telephones in the country. 


Paignton (Devon).—The Council have refused to approve a 
proposed application by a company for a provisional order. 


Post Office Telephone Facilities.— The Battersea Vestry is about 
to try conclusions with the Postmaster-General in its refusal to allow 
pipes to be laid for telephone cables, The Vestry has apparently 
overlooked the numerous decisions which have been given by the 
High Court in connection with this subject. 


Provisional Order Application.—The Heston and Isleworth 
Council give official notice of their intention to apply for a provi- 
sional order. 


Provisional Order Transfer. —The Kingswinford District Council 
give notice of intention to transfer their provisional electric lighting 
order to the Midland Electric Corporation for Power Distribution. 
A supply of electric current is to be available in 12 monthe, and “ in 
case the company, in the opinion of a Board of Trade arbitrator, 
make default in the performance of its obligations, the company may 
be required to sell the undertaking to the Council on such terms as 
the arbitrator may determine." 


Railway Station Lighting.—Last night the President of the 
Board of Trade stated in the House of Commons that he understood 
orders had been given for Ludgate Hill (London) station to be 
lighted throughout by electricity —a much-needed improvement. 


Ramsgate-Margate Light Railway.—The work of constructing 
the permanent way, which was suspended during the season, has 
been resumed. 

Redruth.—In consequence of an advers: vote at a recent rate- 
payers’ meeting, the Council have reopened negotiations with 
E imundson’s Electricity Corporation, with a view to obtaining terms 
for establishing electricity supply in the dietrict. 


Romford.—The Councils consulting engineer (Mr. W. C. C. 
Hawtayne) has been instructed to prepare estimates of the cost of 
establishing electricity supply. 


Saltburn.—The electricity works of the Cleveland and South 
Durham Assets Co were formally opened on Monday. At present 
the equivalent of 1,200 8-c.p. lamps is connected to the mains, and 
several private houses are being wired. The Cuuncil is also nego- 
tiating for the lighting of the Promenade by means of arc lamps of 
2,000 c.p. each. 

Sheffield.— The new tramway routes, powers for the construction 
of which are to be appien for next session, were decided upon at 
Wednesday’s meeting of the Corporation. 


Stalybridgə.—At the conference of representatives from the 
Stalybridge, Hyde, Dukinfield and Mossley Councils on Tuesday it 
was decided to formulate a joint electric lighting and tramway scheme 
for the four districts. 


Supply Interruption at Ealing. —On Tuesday last week a short- 
circuit on one of the cables necessitated the station being shut down 
from 7.30 to 8.45 p.m. 
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Swindon and Pendlebury.—The consulting engineer to the 
Council (Mr. C. Hopkinson) has presented his report on the electric 


lighting question, and this will shortly come before the Council for 
consideration. | 


Telegrams to South and East Africa. Telegrams in code or 
cypher are not accepted for Zanzibar, the Seychelles, Mauritius, or 
any place in British East Africa, Mozambique, Delagoa Bay, 
Rhodesia, British Central Africa, Orange Free State, Transvaal, 
Cape Colony, or Natal,and telegrams in plain language are only 
aped at forwarding offices (including the post offices) at senders’ 
risk. F 

Telephone Municipalisation.—The borough electrical engineer 
of Huddersfield (Mr. A. B. Mountain) has been instructed to prepare 
a scheme for the establishment of a municipal telephone exchange. 


The Telephone in the Manchester District.—By a circular 
issued on behalf of the Mutual Telephone Co. members of the Man- 
chester City Council are informed that the company is in a position 
to establish competitive telephone communication in Manchester and 
district, much more expeditiously and economically than can 20 
different authorities acting independently, and the company is 
willing to accept and work a telephone licence subject to the 
transfer of the company's property to the Corporation at any 
time. It will be remembered that iu times past the company 
has, more or less successfully, coquetted with the Corporation, 
which body has, in a way, granted the company the benefit of its 
sympathy and support. The special Telephone committee of the 
Corporation, which met last week to consider the company’s applica- 
tion, resolved in favour of a licence being granted by the Postmaster- 
General, and the Council was on Wednesday asked to confirm this 
recommendation, but decided not to support the proposed n ran 
of the company for a telephone licence. The committee have, on 
the contrary, been instructed to report upon the advisability of 
obtaining a licence for establishing a municipal telephone service. 

The Gorton Council have approved of the application of the 
Mutual Telephone Co. to the Postmaster-General for a licence to 
establish a telephone exchange in Gorton. 


Thirsk (Y 5 joint electric lighting scheme for Thirsk, 
Sowerby and Charlton Miniott districts has been proposed, and the 
Thirsk Council have conditionally expressed their approval. 


Twickenham. —Negotiations have been re-opened with Edmund- 
son's Electricity Corporation in connection with their proposed 
application for a provisional order. The Company offer to establish 
works in the district and to supply electric current in Twickenham 
and Teddington at 7d. per unit for the first hour, 4d. per unit for 
the second, and 2d. per unit for the thirds’ consumption. 


Ventnor.—Sixteen arc lamps are to be erected in the principal 
thoroughfares, to which current will be supplied by the Ventnor 
Electric Light Co. 


Whaley Thorns (Bolsover).—This district is to be lighted 
electrically. Current will be supplied by the ar a Co., and 
ae aap poia &c., will be supplied and erected by the Bolsover 

ouncil. 


Worcester.—The Corporation are recommended to purchase and 
electrically equip the local tramways. 


Workhouse Lighting.— The Middlesbrough Guardians are con- 
sidering the question of adopting electric lighting at their work- 
house, and the Corporation have been invited to state the terms upon 
which they will supply current. 

The Wandsworth and Clapham (London) Guardians have 
e a sub- committee to report upon the subject of lighting 
their Tooting home electrically. 

The Stoke-on-Trent Guardians have decided to put down plant for 
the electric lighting of the workhouse buildings, cottage homes, 
nurses’ home, &c., and sanction for the borrowing of the necessary 
mony has been applied for. The consulting engineer is Mr. G. R. 

vere. 


Wrexham.—An inquiry was held here, on Endy last, into the 
application of the council to borrow £22,100 for electric lightin 
and refuse destructor works. The town clerk (Mr. Thomas Bury 
appeared in support of the application, and gave particulars of the 
rateable value and existing loans of the borough, together with a history 
of the movement in favour of the introduction of electric lighting. 
He asked that the loan should be spread over a period of 30 years, 
but the inspector could not hold out any hope of this. The con- 
sulting engineer (Mr. W. H. Trentham) submitted plans and gave 
technical details : 27 arc lamps would be erected for street lighting, 
and from a canvass of the ratepayers there was every reason to anti- 
cipate that the undertaking would be a financial success from the 
first year. There was no opposition. 

Yeadon.—Mr. J. E. Enright has been appointed consulting elec- 
trical engineer to the Council. l 

Smoking Concert.—This (Friday) evening a smoking concert of 
the Electro-Harmonic Society will be held in the International Hall, 
Café Monico, Piccadilly-circus, London, W., at eight o'clock. 


PATENT RECORD. 


; ——— 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messra. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avad- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
SPECIFICATIONS PUBLISHED. 


NorE.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1898. 


LAVAVASSEUR. Electric motors. 

Rupp. Electric apparatus for regulating clocks. 

GiBBINGS and Kay. Contact devices for sectional cables or 
conductors for electrically-driven vehicles. 

. BLUMENBERG. Electric batteries. 

. BLACKBURN and SPENc&. Distribution of electricity on the three- 

wire direct-current system. 


15,792. 
19,337. 
19,348. 


19,778. Crowpus. Motor driven road vehicles and electric motors 
therefor. 
20,595. HoLMES. Electrical motor transformers. 


. Hotmes. Controlling of electrical circuits. 

. JUVENET (de Siblas) Electrically propelled road vehicles. 

. BEAUMONT. Electricity meter for registering the amount of 
current consumed on direct or on alternating current circuita. 

. SHORT. Methods of, and apparatus for, increasing the volume of 
sounds from telephonic or phonographic instruments, and trans- 
mitting such sounds to distances. 

Bock. Electrical warming pans and like articles. ; 

. Merriman. Electric tramways on a road-contact system. 

. LAKE (Spencer). Insulators for incandescence electric lamps. 

. Ropertson. Electrical propulsion of tramway cars, railway 
carriages, and the like, by a road contact system. 

. SCHMIDLIN. Electricity meter. 

. NEUMANN. Electrical railway signalling apparatus. 

. BRADL£Y. Electric incandescent lamp shade holders and the like, 
and a device for use in connection therewith. 


24,265. Hirst. Forming filaments, or the like, for incandescenoe or glow 
electric lampe. 

24,508. HappoN (Columbus Electrizitits-Geselschaft m. b. H.). Electric 
batteries. 


. W. N. Stewart and H. H. WELrs, Electric arc lamps. 

. STEINER. Collectors for electric street railways with overhead 
conductors. 

. SCHNEIDER. Electro-therapeutical and massage apparatus. 

24,532. MiLLs (Soc. Francaise des Câbles Electriques, Systeme Berthoud, 

Borel and Cie). Electric cables for high-tension currents. 

HaNcHETT and Sace. Electrical resistance measuring instrument. 

. ABEL (Soc. Anonyme pour la Transmission de la Force par 
l'Electricitó. Apparatus for transforming alternating into 
continuous electrical currents, and conversely. 

. CLARK, McAuLay and McLaren. Junction boxes, switches, wall 
plugs and distribution boards for use in electric wiring. 

. WATSON. Electrical switches. 

. TaYLon. Conduit inspection fittings for electric wiring. 

. HEEBNER. Electric motors and method of, and controlling same. 


1899. 


2,218. ScHMIDT. Electric switch. 

5,200. HoLLAND and Lauke. Manufacture of porous diaphragms for 
electrolytic apparatus. . 

6,038. HurcHisON. Controlling switches and apparatus for electric 
motors. 


. OsrMANN. Electromagnetic tooth-stopping hammer. 

. Hopason. Electric batteries. j 
. Dotter. Means for supplying current to electrically-propelled 
vehicles. 

. TOBIANSKY. Elastic and permeable electrodes for storage batteries. 
. Davis. Electrical signalling systems. (Date applied for under 

International Convention, Dec. 16, 1898.) 

. HALL and BunDick. Submarine electric arc lamps. 

. JELFS. Electric locking apparatus for railway signals. 

. HEEBNER. Storage batteries. 

. Stemens Bros. AND Co. (LIN TED) (Siemens and Halske Aktien 
Gesellchaft). Electrical apparatus for indicating the names of 
stations in railway and tramway vehicles. 

15,148, Stzmzns Bros. AND Co. (LIMITED) (Siemens and Halske Aktien 

Gesellschaft). Junction boxes for underground electric conductora. 

15,189. DaNiELs. Rail bonds for electric railways. (Date applied for 

under International Convention, April 25, 1899.) 

15,203. Bruno and OTTESEN. Electric elevated railway. 

15,426. TREBELHORN. Electric battery and process for constructing the 
electrodes for the eame. 

. GARDNER, Tap-switch for electric incandescence lamps. 

. Swan. Method of and apparatus for manufacturing incandescent 
electric lamps. 

. SHORT. Brush holders for electric machines. 

. Dymonp (Toerring). Arc lamps. 

. Goocn. Reduction of aluminium by electrolysis. 

. LESTHEVENON, Electric arc lamps. 

. Siemens Bros. AND Co. (LIMITED) (Siemens and Halske Aktien 
Gesellschaft). Apparatus for the electrical working of railway 
points and signals, 
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COMPANIES’ MEETINGS AND REPORTS. 


Western and Brazilian Telegraph Co. (Limited). 


The thirty-eighth ordinary general meeting of this Company was held on 
Tuesday, at Winchester House, Old Broad-street, under the presidency 
of Mr. W. S.ANDREWS. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting, and the minutes of the last general meeting, which were confirmed. 

The CHAIRMAN then said: I do not propose to go into our business at 
any length to-day, because this meeting really partakes of the nature of a 
fun ceremony. We are met to-day for the purpose of beginning the 
intérment of the Western and Brazilian Co., in order that it may come 
to fresh life and go on again prosperously with the Brazilian Submarine 
Co. as & united undertaking. As regards the accounte, we generally 
deal a little with them, although I do not think it is necessary to do so 
on this occasion. The income for the half-year ended June 30th last 
amounted to £66,494, and for the corresponding period of last year 
it was £72,602, showing a decrease of £6,198. ^ Of course, these 
figures look a little unfavourable, but I may tell you that things 
have changed already, and that this half-year the traffic is going on 
much better. We may trace the cause of the falling off shown in the 
accounts now before you to the stagnation of commercial affairs in Brazil. 
Fortunately that is mending, and we are looking to the future with more 
satisfaction. The working expenses for the half-year were £45,730, as 
against £43,179 for the preceding six months. There were decreases in the 
working expenses amounting under five heads to £3,043, and there were 
certain increases amounting to £1,388, chiefly on maintenance account, 
in addition to which an outlay of £887 was incurred in bringing about 
the closer working union between the two companies. Then the value of 
cable used for repairs —and here we come to see the whole cause of the 
inerease.in the working expenses—was £7,158, which was all charged to 
revenue. In consequence of this expenditure on cables, inetead of our 
showing, as we otherwise should have done, a considerable saving in 
working expenser, we come out with an increase of £2,551 under this head- 
ing. We cannot, however, control the quantity of cable that has to be used 
through accidents and other circumstances, and really I think tbat the out- 
come is very satisfactory. Deducting expenses and income-tax from the 
receipts, we have a balance of £20,073, to which is added the balance from 
December, 1898, of £1,608, and the dividend from the Platino Co. of 
‘£8,320, making a total of £30,001. After providing for the fixed charges for 
debenture interest and redemption fund, £9,100, there remains £20,901. 
That enables us to recommend a dividend of 4s. a share, corresponding 
with that paid for the last half-year, and leaves a balance of £1,422 to be 
carried forward. I now move— 

“ That the report and accounts to 30th June, 1899, now submited, be and 
the same are hereby approved and adopted, and that an interim dividend 
of 4s. per Ordinary share, free of income tax, be and the sume is hereby 
declared payable to-day.” 

Mr. D. H. GOODSALL seconded the resolution, which was carried 
unanimously. 


An extraordinary general meeting was held subsequently. 

The SECRETARY having read the notice convening it, 

The CHAIRMAN said: Gentlemen, there is not very much to be said 
upon tlie business before you. In fact, owing to the very unanimous 
approval by the shareholders of the arrangement made with the Brazilian 
Submarine Co., they have rather forced our hands. They have 
shown that the shareholders evidently thought well of the arrange- 
ment between the two companies, and that the closer the working 
methods adopted by them were, the better for all classes of shareholders. 
To the extent of 95 per cent. the shareholders of the Western and 
Brazilian Co. have become shareholders of the Brazilian Submarine 
Co. There is therefore a very small residue, which, moreover, keeps 
becoming beautifully leas," because from time to time people who have 
been absent, or who from other causea have not expressed their views, are 
atill coming in, 80 the percentage is constantly diminishing. Under these 
circumstances we thought that it was scarcely advisable to keep alive an 
organisation which might b» merged in that of one concern with consider- 
able advantage. That will increase the excellence of the arrangements 
already existing; and altogether we have thought that it would be 
advisable to have only one concern. We have obtained all the neceesary 
authority for carrying out this purpose, and we now come before 
you to ask your approval of a matter about which there is no difficulty 
with Governments or anyone else. The proposal, in fact, has been approved 
by everyone except the sharebolders in general meeting, and we now ask 
for your authority to sanction the winding up of the Western Co. 
and the merging of the whole concern with tbe Brazilian Submarine 
Co. The shareholdera outstanding will be properly dealt with. 1 now 
propose the following resolutions :— 

1. That the conditional agreement made between this Company of the one 
zurt, and the Brazilian Submarine Telegraph Co., Limited, of the other 
part, and dated the 18th day ef October, 1899, submitted to this meeting, be 
and the same is hereby approved, and that the liquidator hereinafter men- 
tioned be and he is hereby authorised to adopt the said. agreement, and carry 
the same into effect. with such, F any, modincation thercin as the said 
liquidator may think expedient.” 

2. That this Company be wound up voluntarily, and that William Henry 
Axworthy be and he is herchy appointed the liquidator for the purpose of 
such winding up.” 

Mr. GOODSALL seconded the resolutions. 

Mr. G. ENNIS asked that a résum: of the agreement might be given for 
the information of the shareholders. 

The CHAIRMAN thought it would be better if the solicitor gave the 
required explanation. ` E 


The SOLICITOR stated that the first clause provided tbat the agree- 
ment was conditional upon ite being sanctioned by a general meeting, 
and the special resolutions for winding up being paesed by December 31, 
1899. The second clause provided that the Western Co. and its liqui- 
dator should sell to the Brazilian Co. the whole of their undertaking, and 
also that the Western Co. should be entitled to retain out of its assets a 
sum equal to ds. a share, ro as to provide a dividend up to December Slet 
next on the outstanding shares. As part of the consideration the Brazilian 
Co. was to undertake to pay and satisfy all outstanding debts of the 
Western Co., and to deal with its liabilities, including the Debentures 
amounting to about £397,000. The next clause was the usual one—that was, 
that the Brazilian Co. took over all the liabilities and indemnified the 
Western Co. against them. As the residue of the consideration for the 
transfer the Brazilian Co. was to pay to the liquidator of the Western Co. 
£61,706. 5s., and possession of the property was to be given as on January 1, 
1900. Up to that date the Western Co. would work the business as 
trustee for the Brazilian Co. The Western Co. and its liquidator were to 
have a lien on the property for any money expeuded up to that time. The 
ninth clause was to the effect that the Brazilian Co. authorieed ani 
requested the liquidator or liquidators of the Western Co. ta distribute 
the cash, distributable under clause 5, among the shareholders who at this 
date had not come in. The agreement was really for a sale of that portion 
of the undertaking which had not already been acquired by the Brazilian 
Submarine Co. Anyone who wished to »ee the agreement, which was not a 
long one, could do &o. 

Mr. DRYSDALE inquired what was to become of the reserve fund of 
the Western Co. 

The CHAIRMAN : The whole of the assets of the Western Co. were 
purchased when the exchange of shares was made ; the whole of those 
assets would now, of course, be transferred to the Brazilian Submarine Co., 
who would become possessed of all the property of the Western Co. ln 
regard to the question of the reserve, that did not represent profits. 

Mr. DRYSDALE said he took it that the Brazilian Co. purchased all the 
saets of the Western Co., including tbe reserve fund. 

The CHAIRMAN : Yes. 

Mr. ENNIS stated that the solicitor had mentioned the essential 
features of the agreement, and he (the speaker) quite saw that amalga- 
mation was the proper thing. Perhaps, however, the shareholders might be 
informed what amount per share the agreement would give. 

The SOLICITOR: £12. 108. per Ordinary share. Any shareholder 
who cared to come in and exchange his shares for Brazilian Submarine 
shares could do so up to the next meeting—the confirmatory meeting. 

The CHAIRMAN : It will be only after the oonfirmatory meeting that 
the other question—the question of purchass—will be applied. You are 
still free to exchange your shares up to the next meeting. 

A SHAREHOLDER said that as £12. 10s, a share would be paid for the 
Ordinary shares, he would like to know what would be given for each of 
the Preferred and Deferred shares. Did they each stand in for £6. 5s., or how 
was the money divided, because they ranked at present, equally for capital ! 

Sir A. J. L. CAPPEL, K. C. I. E., remarked that in a liquidation that 
would undoubtedly be the case. The eafeguard was to come in before the 
next meeting. 

Mr. J. DENISON-PENDER observed that there were two sides to that 
question. 

The CHAIRMAN: We must leave it to the discretion of the share- 
holders, who, I have no doubt, will know how to act in their own interests. 

The resolution was carried unanimously, and the proceedings termioated 
with a vote of thanks to the Chairman. 


Brazilian Submarine Telegraph Co. Limited. 


The fifty-second ordinary general meeting of this Company was held on 
Wednesday, at Winchester House, Old Broad-street, under the presidency 
of Mr. W. 8. ANDREWS. 

The SECRETARY (Mr. E. Steer Hodaon) read the notice conveaiog the 
meeting, and the report of the Directors was taken as read. 

The CHAIRMAN then said: Gentlemen, the income for the half-year 
ended June 30 last, including the dividends from the Western Co. and 
other telegraph companies in which the Brazilian Submarine Co. ha: 
investments, amounted to £119,560, as compared with £133,571 for 
the previous half-year, showing a decrease of £14,011. There 
were, however, increases in dividends from other telegraph com- 
panies of £2,771, aud of 2159 from interest, rent, transfer 
fees, &c., making together £2,930. But for these increases we should 
have bad to tell you there was a loss of £16,941. The falling off in 
the traffic receipts, on being analysed, is far leas discouraging than these 
figures would lead us to conclude, As a fact, the falling off has nearly 
all taken place in Brazil, where practically, as you are aware, there 
in no competition with other lines. Consequently, it ix not a question of 
loss of traffic through competition, but it really represents in a sense, I 
am particularly sorry to say, the stagoation of trade existing in Brazil 
at the present time—well, perhaps not so much at the present time, 
because I am pleased to say that since these accounts were closed 
for the half-year to June last the accounts for the current period 
are more encouraging, and I hope, therefore, that we shall not 
have to present to you such an unsatisfactory atatement at our next 
meetiog. The traffic with Argentina has also undergone some diminu- 
tiov. Although there was a falling off in the Press work, we do 
not have a falling off ia the number of words of the ordinary 
private messages; in fact, we show that, from some source or other, we are 
getting more words—commercial words—from Buenos Ayres, which 
is very satisfactory, because in Buenos Ayres there is rather severe 
competition. Of Chili there is nothiog much to say, except that 
bad trade exists there, which adversely affecta our receipts; in fact, 
as far as we can trace trade aud traffic, it seems to be not 
the traffic so much being affected by causes which were preventable 
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as by trade. It is trade alone that has taken off the number of 
our messages. Turning to the expenses side of the account, the total 
expenditure was £21,999 for the half-year, while that for the previous 
year was £22,253, or a decrease of £254. It is really hardly worth 
enlarging upon that at all, but, as a fact, there was a decrease in the 
London expenses of £294, and an increase at the stations of £191, the 
net decrease being There are certain special items, but they 
do not affect the position at all The outcome of these figures 
is that, after paying £3,200 for Debenture interest and sinking fund, and 
providing for the payment of income tar, there is a credit balance on the 
half-year's business of £92,435. To this is added £15,801, the balance 
brought forward from December lst last, making a total of £108,236, 
from which £635 for further expenses in connection with the 
closer working union of the companies and the interim dividend for 
the March quarter, amounting to £30,899, have to be deducted, 
leaving a balance of £76,702. After transferring £20,000 to the 
reserve fund, the Directors recommend the payment of a final dividend 
of 38. per share, making with the interim dividend 6 per cent. for 
the year, and also the payment of a bonus of 2s. a share, both free of income 
tax, which together will amount to £51,639. 10s., leaving a balance of 
£5,062. 16s. 3d. to be carried forward. That is our usual dividend, 
and I think we may congratulate ourselves that in face of somewhat 
adverse circumstances—although I do not wish to make too much 
of them—we maintain our dividend and our reserves, and we go 
on in the same prosperous way that we have hitherto done. You 
wera told that the Lisbon-Madeira No. l cable was faulty, but it has 
continued to work satisfactorily, notwithstanding the fault that there 
is in it; and as we always with these cables like to let sleeping 
dogs lie, we have not interfered with it. You were also told that 
the Madeira-St. Vincent No. 2 cable was in a faulty condition. We 
adopted the same policy with that cable, only it did not turn 
out quite satisfactorily, because the cable gave out altogether. We 
therefo:e had to avail ourselves of a ship which was pretty near to the 
spot, and she effected the restoration almost immediately. But tbe cable 
was sgain interrupted, and again it was restored almost immediately, and 
that not at any great expense and with the smallest delay that could very 
well occur. The ship, as I have said, was very near the spot—it was 
one of the Eastern Company's ships—and she certaioly did this work 
most satisfactorily. The proportion of the charges to June 50th appears in 
the present accounts, and the balance will appear in those of the current 
half-year. Gentlemen, a rather important state of things has been brought 
about in consequence of the arrangementa for consolidation, that have beeu 
carried out successfully up to the present time, of our interests and those of 
the Western and Brazilian Telegraph Co. These arrangemente for a 
closer working have resulted very satisfactorily indeed, and the share- 
holders of the Western and Brazilian Co. have exchanged their shares 
for shares in the Brazilian Submarine Co. to the extent of about 95 
per cent. When this arrangement was first brought upon the tapis, we 
were, of course, very careful not to offend in any way whatever the 
susceptibilities of the Governments that might conceive themselves 
affected by it, and therefore we had to proceed prudently, and to do 
nothing in the shape of a complete consolidation of the two companies 
Well, our proceedings thus far have been received with very considerable. 
approval, and we have now seen for some little time that the period was 
approaching when we might venture to carry out a complete arrangement 
for a consolidation of the companies instead of the more or less incomplete 
one which we embodied in the working arrangement. You will there- 
fore, no doubt, have seen that notice has been given for the winding 
up of the Western and Brazilian Co., and also for the acquirement 
of the remaining properties of that company by the Brazilian 
Submarine Co. Of course, this is a big thing. We obtain the collect. 
ing ground of the Western and Brazilian Co, which was hitherto 
not in our possession ; but it is a circumstance that adds greatly 
to our strength that we should be enabled to include this collect- 
ing ground in our possession We are therefore not merely con- 
solidating, but are also greatly improving and strengthening our 
potition. We have always felt that it ought to be one company, extending 


to Europe and embracing Brazil and Uruguay and the Argentine, and 


that it should be worked as one concern, possessing all the advantages 
appertaining to the territory itself. Of course, to bring this about we 
were obliged to conciliate the Governments, but our preliminary 
measures, in the way we dealt with them, had so satisfied them 
that tbe objections which formerly existed, and which had been 
expressed, appear to have disappeared, and we were able to show 
the Government, like the public and the general senders of messages, such 
advantageous arrangements for developing their trade and for encouraging 
the commerce of the country, that consents fortunately were obtained. 
Now, in obtaining those consents you quite understand that the old 
expression of “nothing for nothing" applies. The Government desired 
that we should do certain things. Well, singularly, we had 
already been thinking on our own behalf that it was very 
advisable to do those things for the encouragement of the trade 
and for the strengthening of the concern, and therefore we readily 
complied ; and the consequence was that we succeeded in obtaining the 
valuable conceasion that the Western and Brazilian Companies might 
effect a complete union of their interests. You will therefore now 
be in this position—that you will be yourselves masters of the 
whole of the sources of traffic from which you have been benefiting 
all these years, and from which we hope and believe increased 
benefits will be derived by you. This will, of course, entail encroach- 
ments on the reserve—that goes without saying ; but we are of opinion 
that the vastly improved communications and the development of the 
valuable sources of traffic which the new cable will enable us to develop 
fully will more than compensate for the extra expenditure. In fact, 
this is a thing which, if the companies had not been divided, as they 


have been hitherto, would no doubt have been carried out some years 
ago. I cannot help congratulating the shareholders on this important 
development of their property, and on their being now in the position we 
have secured for them of developing and protecting their future interesta. 
I do not know that I need touch on the reserve fund, because you 
see that, although we do add to that fund, we shall now have to 
deplete it a good deal in carrying out all these new arrangements. I do 
not know that there is anything else with which at this particular 
moment I need trouble you. I may, however, say that I have received a 
letter from a gentleman who asks us to state to the meeting—he cannot 
attend himself—whether it is likely that wireless telegraphy will in any 
way affect the future of our company. Well, I do not think it will. 
Wireless telegraphy is a very wonderful invention, and within 
certain limited areas is likely to prove of very great utility ; but it 
is not an instrument which works very large distances, and the areas in 
which it works cannot have a lot of things working at the same time. It 
is a small thing for shipping purposes and lightships and that sort of 
thing, but nothing more, I have nothing else to lay before this meeting, 
and therefore I will now move the resolution, which is :— 

* That the report of the Directors and the accounts to June 30, 1899, now 
submitted, be approved and adopted, and that a dividend be now declared of 
38. per share, making with the interim dividends a'ready paid, a total. 
dividend of 6 per cent. for the year, and «also a bonus of 2s. per share, 
muking in the aggregate a distribution of 7 per cent. in respect of the 
profits for the year ended June 30, 1899, the said dividend and bonus to be 
respectively free of income tax.” l 

Mr. FREDERICK YOULE: I have much pleasure in seconding that. 

A brief discussion followed, and, in answer to questions, : 

The CHAIRMAN stated that the board had not yet obtained the report 
as to the depth of water in which the repairs to the No. 2 cable were 
completed. The repair was at a distance of about 20 miles from St. Vincent. 
He did not think that the Company were likely to bave a worse half-year 
than that under review. Practically the whole of the Western and Brazilian 
Co.'s capital was incorporated in that of the Brazilian Submarine Co., 
for, as he had already stated, about 95 per cent. of the Western and 
Brazilian Co.’s shares had already been exchanged for shares in this 
Company. On this 95 per cent. of the Western Co.'s capital the Braziliau 
Submarine Co. were already paying a dividend, and the Directors believed 
that the measures which they were taking, or going to take, would give a 
return for the outlay. The money forming the staff endowment assurance, 
superannuation, and pension funds was in the hands of trustees ; it was 
peid separately to trustees, who administered the fund, and the item 
therefore did not appear in the balance-sheet. These trustees acted for 
several other companies, who all joined together in order to average their 
risks and give a greater security to the staff and less cost to themselves. 
He then put the resolution, which was carried unanimously. 

The retiring auditors, Messrs. Deloitte, Dever, Griffiths and Co., and 
Messrs. Gane, Jackson, Jefferys and Wells were re-elected. 

An extraordinary general meeting was held in connection with the 
conditional agreement which had been made between the Company and 
the Western and Brazilian Co. 

The SECRETARY having read the notice convening the meeting, 

The CHAIRMAN stated that he had already pointed out that the 
object in view was to effect the consolidation of the two companies. 

The SOLICITOR (Mr. Dawes) pointed out the salient features of the 
scheme, recapitulating the statement made by him at the meeting held on 
the previous day of the Western and Brazilian Co., which is set out in 
the report of the proceedings of that company in another, column (p. 26). 

The CHAIRMAN then proposed the adoption of a conditional agree- 
ment between the Western and Brazilian and Brazilian Submarine 
Companies, and authorising the Directors to carry the same into effect. 

This was carried unanimously, as was also a resolution authorising the 
issue and allotment of so many of the 120,000 new Ordinary shares 
created by the special resolutions passed at the meetings of the Company 
in July and August last as might be required. 

On a resolution authorising the substitution of a new Article 110 in the 
Articles of Association affecting the annual remuneration of the Directora, 

The CHAIRMAN said: Gentlemen, this resolution raises several questions. 
Fur instance, we are going now to do away with Article 110. Under that 
articleit wasin the power ot the Directors, by paying certain extra dividends, 
to become the happy possessors of increased stipends. The board, however, 
never took advantage of this clause ; so far from their taking advantage of 
it, indeed, I believe it has almost been a source of complaint with the 
sbareholders that the Directors did not dec'are sufficiently high dividende, 
They have always insisted on declaring what they believed to be 
good dividends, and dividends within the resources of the Company 
and providing for the Company's backbone (for it is really that)—namely, 
a sufficient and adequate reserve against breakages, or any other circum- 
stances, or as against (as it is in the present case) demanda that might be 
made for the extension and development of the Company's undertaking. 
Therefore, you see, you are in pretty sate hands with respect to the future. 
As regards the Western Co., there was a similar clause in the articles of that 
company, but in like manner, the Directora of the Western Co. have never 
taken advantage of those stipulations, which now disappear. But as the 
Western Co. is being wound up, there also disappears, on account of that 
circumstance, the provision of any fees whatever by that company. We have 
consequently been obliged to incorporate in these articles a something 
which should make up that provision again ; and I may say that, with 
respect to the labour and responsibility in administering fitly and thought- 
fully the large interests which are now involved, and in working the con- 
solidated concern, there will be a good deal more labour and probably 
more work than there ha« been hitherto. We have also had in view that 
it might be advisable—although it is only fair to say that we do not see 
any immediate prospect of it - tostrengthen the board by the appointment 
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of some gentleman having considerable influence and weight, who might be 
some benefit to our counsels and also assist in securing aud maintaining 
what you all want and what we have been fortunate in ensuring for you up 
to the present time—the permanent value of your property. I do not 
think as respects this particular resolution that I need say any more, but I 
hope it will commend itself to you, like the other resolutions. 

Mr. YOULE seconded the motion. 

The CHAIRMAN, in answer to a question, stated that the projected 
operations were not all completed yet, and he could not go into them in 
detail at present. It might happen that the amount which the Directors 
would receive under the resolution now before the meeting might be less 
eventually than they were at present receiving—not materially less, but 
something. 

Major COTTON supported the resolution. He believed that the 
Directora of the Brazilian Submarine Cv. had £2,500 a year and that the 
board of the Western Co. received £1,5C0, or £4,000 a year together. 
The Directora had waived the additional remuneration which they might 
have received under the article referred to, and in place of that it was 
pow proposed that the board should have another £1,000 a year, making 
£5,000 a year in all. He thought that the shareholders were very much 
indebted to the Directors for their large-mindedness in having brought the 
two companies together. 

The motion was then carried unanimously, 

The CHAIRMAN proposed the alteration of the name of the Company 
to “ The Western Telegraph Company, Limited.” 

The resolution was carried unanimously. 

A hearty vote of thanks to the Cbair man and Directors for their successful 
conduct of the Company’s affaira terminated the proceedings. 


Cuba Submarine Telegraph Co. (Limited). 


The fifty-sixth ordinary general meeting of this Company was held on 
Wednesday, at the offices, 58, Old Broad-street, E. C., Mr. CHARLES W. 
Parisa (Chairman of the Board of Directors) presiding. 

The SECRETARY (Mr. James Scott) read the notice calling the meeting. 

The CHAIRMAN said: We are again able to lay before you very 
satisfactory results. Our receipte for the half-year to June 30 
amount, with interest on investments to £25,027, while for the 
same period in 1898 they amounted to £335,504; but then I 
explained to you that such an abnormal increase was mainly due 
to the traffic arising from the continuance of the insurrection, 
followed by the Spanish-American war. If we back to the firat 
half of 1897, we find the receipts amounted to £25,625, or very nearly the 
same amount as we are now dealing with, although the earniuga from traffic 
were a little larger and the interest from investments somewhat smaller. 
On the debit side of the account before us you will notice working 
expenses amount to £7,257: in 1898 they were £8,091, and in 1897 they 
were £7,005. The net result of the past balf year's working is a 
profit of £17,769, of which we bave placed £8,000 to reserve fuud, 
the Preference dividend amounts to £3,000, and the balance enables us to 
propose a dividend on the Ordinary shares at the rate of 6 per cent. per 
annum, and an additional 1 per cent. for the half-year in the form of a 
bonus, which I think we may consider as highly satisfactory. The 
amount of our investments has been increased, and now totals up to the 
respectable figure of £117,059. The last item on the credit side of the 
balance-sheet is “ Repairs to cables, &c., damaged during Spanish-American 
war, £8,084," and which for the present we are keeping in the form of a 
suspense account. As mentioned in the report, we are communicating with 
the Foreign Office as to our claim for compensation for this damage, aud the 
matter is being laid before the United States Government. The question of 
our concessions being formally recognised by the United States Government 
is still unsettled, and I think a good deal must depend upon what the 
American policy with regard to Cuba will be. You probably bave heard 
reports that the Americans have no desire to remain in the island any 
longer than is abeolutely necessary, while others refer to a prolonged 
occupation. When I had the pleasure of addressing you in April last I 


eaid: “I would like to put on record that we are of opinion that the 


Spanish Government have treated us very fairly, and I have every 
expectation that we shall eventually receive the amount at present 
outstanding, but until it is actually encashed we prefer to leave it out of 
the receipts, although we have now practically agreed the amount with 
the Government; aud now, gentlemen, I have the satisfaction of telling 
you that my forecast was not misplaced. The accounts extended over 
several months of the war period, and it was unfortunate that the 
Spanish authorities bad to leave Cuba before they were settled ; but 
copies were sent to us here, and we thought it advisable that Mr. 
Keith and Mr. Scott should go to Madrid and explain the whole 
matter to the Government officiala. They were kindly received, and in 
a few days the account was settled; and the present half-year’s receipts will 
benefit by some £5,000 or £6,000, which they encashed. I have 
frequently warned you that our receipts must be seriously affected by the 
lower rates we have had to bring into force, and by the competition sub- 
sidised by the English and French Governments, with which we are 
unfortunately surrounded ; and you will notice that under the table giving 
the comparative statement of monthly traffic we have only estimated the 
May and June receipts, which are generally small months, at £2,000 
each. I hope this estimate may prove on the safe side, and that 
the actual traffics will be rather larger, but such figures bring 
home very seriously the heavy loss that lower rates must cause; and I 
would also have you recollect that our receipts for some time past have 
been swollen by large Government accounts, which have now practically 
ceased. During the half-year we are dealing with the cables worked well, 
and we were free from accidents, but in July last the Cienfuegos-Cape Cruz 
cable broke down, and in September the Cape Cruz-Manzanillo cable gave 
way. They are now being repaired, and our latest news reports that the 


fault has been located in the Cape Crux-Manzanillo cable, and I expect the 
repair will soon be effected. I now move— 

* That the report and accounts for the half-year ended June t last, now 
submitted, be reccived and adopted. 

Mr. GEORGE KEITH : I have great pleasure in seconding that. 

Mr. COCHRAN obeerved that they had two seta of reserve funds, and 
asked for some explanation regarding them. The item of sundry creditors, 
including reserve for liabilities " (£18,520), was a heavy sum, in addition 
to the reserve sgainst loss on deposits (£6,600), and he would like to 
know what the contingent liabilities were. Was the amount of damage to 
cable, carried to suspense fund, included ? 

The CHAIRMAN : So far as our investmenta go, they stand on their 
own legs, so to aay. The reserve against loss on deposits is £6,600, and 
that is by iteelf ; but I may mention that I hope that we shall not be 
called on to use it all up. The other sum of £18,520 does not include any 
reserve against the repairs of cable of £8,000, as suggested by Mr. Cochran. 

The resolution was then agreed to unanimously. 

The dividends set out in the report were then approved, Mr. R. Kaye 
Gray was re-elected a Director, the auditors were re-appointed, and a 
cordial vote of thanks to the Chairman and Directors and the Company's 
staff terminated the proceedings. 


Monte Video Telephone Co. (Limited). 


The annual general meeting of this Company was held yesterday, at 
Winchester House, Old Broad-street, E.C., Mr. FRANK W. JoxEs (Managing 
Director) presiding. 

The SECRETARY (Mr. E. M. Reiss) read the notice calling the meeting. 

The CHAIRMAN said: Gentlemeu, we are able to report continued 
improvement in the Company's business at Monte Video. The effect 
of this is given in the amount to credit of our profit aud loss account 
for subscriptions, rentals, &c., of £18,508, which is nearly £2,000, 
or 12 per cent, more than last year. While this result is satisfactory 
in itself, it is a further satisfaction to find that working expens's 
for the year are heavier by only £240, in which fact is reflected 
the success attending the efforts of our manager in Monte Video 
to keep down working expenses. Taking the principal items in our 
balance-sheet, the capital i-sued is rather more than last year, the 
further issue being the Preference and Ordinary shares ziven in exchange 
for the Company's promissory notes, as provided for under the rcheme for 
reduction of capital. Turning to the credit side of the balance-sheet, it will 
be seen that the capital outlay for the year has amounted to £2,248, some 
£600 more than last year, a less amount than might have been expected, 
considering the greater increase in the number of subscribers. Stock of 
material at Monte Video, and in transit, £1,510 is £188 less than last 
year. Sundry debtora, £2,110, mainly comprising the outstanding 
subscriptions, remain at about the same figure. The remaining itema call 
for no comment. I think you will agree that these figures go to prove that 
our undertaking is in sound condition and that the business is progressive. 
Without wishing to under-estimate the position, I desire to put before you 
the fact which has been explained before from this chair—that the natural 

wth of a telephone business like ours entails continued capital expendi- 
ture. With this patent truth always before thew, the board considered 
it only judicious to place to reserve a sum fully covering the moneys 
expended! out of revenue and charged to capital, and they accordingly 
decided to carry £2,500 to reserve fund, as shown in accounts, This 
course we are confident you will approve. They recommend the payment 
of 5 per cent. on the Preference shares and a dividend of 23 per cent. on 
the Ordinary shares, absorbing together £6,072, leaving £2,258 to be 
carried forward. I think, gentlemen, we may congratulate ourselves on 
the eatisfactory result of the year's business. 

During the past winter I had occasion to makea visit to the River Plate, 
and took the opportunity to spend some time in Monte Video, in order to 
look into the affairs of the Company there. I was gratified to find that the 
general conduct of the business under the administration of Mr. A. B. 
Powers, who has been our manager in Monte Video from the first, was 
highly to be commended ; and I am sure you will agree with ine that Mr. 
Powers, by his careful and untiring exertions through le:s prosperous 
times and up to the present, has merited our warmest thanks. My report 
to the board on returning was to the efiect that th» business was well 
managed, and only needed reasonabie provision for capital expenditure to 
insure its position aud increase its value. While in Monte Video I was 
able to confirm opinions which I bad before brought to the attention of 
the board, and to some extent bad referred to in reinarks at our company 
meetings-—viz., as to the advisability of keeping in mind certain extensions 
and improvements which the circumstances of our busicess would not admit 
of being indefinitely postponed. These extensions and improvements are:— 
Ist. he ownership or control of the Camp lines—lines connecting 
Monte Video with important towns and properties within a radius of 10U 
miles, and some important connections even beyond this limit. 2nd. 
Metallic circuits for our Monte Video subscribers. 3rd. Improvement of 
our central office building for our own uses and to obtain additional 
revenue from lettiog such portion as is not required for our uses. These 
improvements and others which will naturally be demanded from time to 
time make it imperative to provide the capital requircd to carry them 
out. The amounts which from year to year we necessarily have been 
taking from revenue for the ordinary extensions of the business will be 
found insufficient for the purposes indicated. Your Directors are therefore 
considering the practicability of making use of their powera under the 
Company's articles of association to raise the necessary funds I now 
move the adoption of the report aud accounta. 

This was seconded by Mr. CHARLES LOCK, and carried unanimously. 

The dividends mentioned by the Chairman were then approved, the 


auditors were re-appointed, and a cordial vote of thanks to the Chairmau 


brought the proceedings to a close. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


— 


BLAST FURNACE POWER SYNDICATE (LTD.).—This company was 
registered on Oct. 17, witha capital of £100,000 in £1 shares, to acquire 
and exploit any inventions or processes for the production, distribution, or 
utilisation of chemical, electrical, mechanical, and other power. The first 
directors are F. L. Gardner, J. J. Cooper, C. Critchett, and Benjamin H. 
Thwaite. : 

MANCHESTER AND LIVERPOOL ELECTRIC RAILWAY SYNDICATE 
(LTD.).—This company was.registered on Oct. 18, with a capital of £40,000 
in £100 shares, to construct, equip, and maintain railways, on the mono- rail 
system or otherwise, between Manchester and Liverpool or any other places, 
and to work the same by means of electricity or other power. The 
subecribers are J. K. Macmillan, E. T. Broadhurat, B. Armitage, J. B. 
Brooks, G. H. Gaddum, A. Wilson, J. D. Crosfield, W. Oulton, and W. H. 
Vaudrey. 

ROYCE (LTD.).—This company was registered on Oct. 17, with a capital 
of £110,000 in £1 shares, to acquire the business now carried on under the 
style of F. H. Royce and Co. (Ltd.), and to carry on the business of manu- 
facturing electricians, engineers, manufacturers of electrical and other 
apparatus and machinery, &c. The subscribers are F. H. Royce, electrical 
engineer ; E. A. Claremont, electrical engineer; A. W. Claremont, J, C. 
Whitehead, engineer; R. P. Hully, engineer; J. de Looze, and J. H. 
Watkins, electrical engineer. The first directors are F. H. Royce and 
E. A. Claremont (permanent managing) and J. P. Whitehead. 


CITY NOTES. 
— 

MEMORANDA.—Bank rate 5 per cent. (since Oct. 5, 1899). Price of 
silver 268d. per oz. (Oct. 26). Consols (22 per cent.) 1032— 101 for 
money, 1053—104 for account; 24 per cent. 100-101} (Oct. 26). 
Stock Exchange Settling Days: Console, Nov. 3; Stocks and Shares 
Continuation Day, Nov. 15; Ticket Day, Nov. 14; Pay Days, Oct. 27 and 
Nov. 15; Mining Share Carry over Days, Nov. 11 and 27. 


BARCELONA TRAMWAYS CO. (LITD).— Letters of allotment for the 
Debenture stock and Preference shares recently issued by this company 
have been posted. 

CASTNER KELLNER ALKALI CO. (LTD.).— An interim dividend at the 
rate of 8 per cent. per annnm (payable lst prox.) has been declared on 
the Ordinary shares for the six months ended Sept. 50. 

HONG KONG ELECTRIC CO. (LTD.).—It has been decided to double 
the capital of the company (from $300,000 to $600,000). 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—Subscriptions are invited 
until 4 p.m. to-day (Friday) for an issue of £50,000 44 per cent, Debenture 
stock of this Company, issued at, £107, and redeemable after 1910, at the 
company’s option at £110. The funds raised by this issue are required 
for the further development of the company 's business and in particular 
under the powers of the Chelsea Co.’s act of 1898. Applications from 
existing shareholders and Debenture stock holders will receive prior 
consideration. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.).—The directors of 
this company have declared an interim dividend of 4d. per share, free of 
tax. Dividend warrante will be posted õlist inst. 


STOCK EXCHANGE NOTIOE.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and to grant a 
quotation to, the further issue of 20, 000 6 per Cent. Cumulative Preference 
£5 shares of the New General Traction Co. ( Ltd.), and 16,639 £5 (£3 10a. 
paid) 5 per Cent. Cumulative Preference shares (Nos. 1 to 16,639) of the 
United River Plate Telephone Co. (Ltd.). 


WEST INDIA AND PANAMA TELEGRAPH OO. (LTD.).—Subject to final 
audit the directors recommend a dividend, for the six months ended June 
30, of 6s. per share on the first and second Preference thares, and 6d. per 
share on the ordinary shares, free of tax, carrying forward £380. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
43 


No. | AGGREGATE. 
Line. ended | È | or Deo. pot e yg — 
4 i Wooa Amount. or Dec. 
w9 | £ | £ £ 2 
Birmingham Tramways. Oct. 21 | 4,247 + 269 16 66,611 + 77,555 
Blackpool Corporation..| „ 19 234 f 32 29, 19,187 |+ 4,287 
Blackpool and Fleetwood, ,, 21 525 | + 85 16 18,635 ＋ 5,952 
Bradford Corporation... ., 22 319 T £4 62! 20,536 dsa 
Brisbane Trams ......... Sept. 6 | 1,477|+ 564 49: 63,379 7 18,355 
Bristol Trams & Carriage Oct. 20 | 3,061 |+ 495 16 50,160 |+ 4,773 
Buenos Ayres & Belgrano Sept.24 | 2,444 f 1,550 38 81,727 ;4- 58,430 
City & South London Ry. Oct. 22 1,019 - 17 16,233 |- 42 
Dover Corporation ...... „ 21 187/+ 3 29 6,617 ves 
Dublin United ............ „ 20 | 2,501 | +1,988 ... "m aes 
Dublin Southern Dist... „, 20 727 T lll ... jus "T 
Glasgow Corporation .. „ 21 9,377 + 977 D ite ds 
*Liverpool Corporation... „ 14 7, 161 4 1,348 41 281,677 751,995 
Liverpool Overhead Rly. „ 22 1,571|4 195 17 27,636 + 250 
Sheffield Tramways ....... „ 22 1, 058 . 770 42 58,413 ole 
*South Staffs. Trams... „ 20 662i 25 42; 28,033 |+ 1,474 
* Partly electrical. 


ELECTRICAL bean SHARE LIST. 


" AMOUNT | Last Previous Price RATE PER , Business Dosx 
1 or | Dive NAME. N—M wed S 8 BRICK | Wednesday, UKAT. Divivexp Dus. Duagina Wee 
Bnanz. | Dex. 8. Oct. 25. Youn. | Expixo Oct. 25. 
ea } 
: | A 
TELEGRAPHS. | 
: ; | £ 8. d. | Higie Lcwest 
£110,900 100 44 African Direct 3515 4% Mort. Dob. rod.) 100 104 100 104 8 16 11 January and July. is 
25,000 10 . | Amazon Telegraph ot on Gatorade 8 3 4 3 4 | as June and December .. 
£125,000 100 6% Do. er Cent. Debentures ......... cee | 85 90 | 85 90 511 1 P 
£875,520 | Stock 15/0 dale ima )]» — | 61 64 64 67 49 7 | Feb, May, Aug., Nov. 65i 64} 
£3,062,240 | Stock 30/0 Do. PFF! 11214 1134 1144 115 5 311 is si 113 113 
£3,062,240| Stock | 18/0 Do. Deferred... sss * 1 141 16 164 6 9 1 168 14 
206,993 10 8/0 | Brazilian Submarine... eej J4} l6} ; 15 154 | 410 4 | Mar, June, Oct., Deo. 153 15,4 
£76,000 100 57 Do. 5 per Cent. Debs. "ud “Seriea, 1900) 107 111 107 110 4 10 11 June and Dee is vis 
10,000,000 $100 $11 Vom serial Cable Capital Stoc.... | 185 190 180 190 , 4 4 3 Jan., Apr., July, Oct. | d sae 
£1,385,141 | Stock 4 |* Do. 4 per Cent. Debonturo Stock 102 104 | 103 104 8 16 11 ” T 103} 1023 
16,000 10 80 Cuba Submarine Ordinary eee sese | 9 10 9 10 8 0 0 | February and August ae ks 
6,000 10 10/0 Do. Preference 10 per € 50 1383 191 > 19 20 | 500 s T | sas iss 
12,931 6 2/0 Direct Spanish Ordinary... bens 4 5 | 4 5 ' 4 0 O | April and October... | ius Sse 
6,000 5 6/0 | Do. 10 per Cent. Cumulative Preference suu ae 10 9 l 6 0 0 | ie ee 
£30,020 50 44% Do. 4 por Cent. Debentures .. ENS 103% 1077 ı 1037 1077 | 4 4 1 | January and July... m d 
60,710 20 30 Direct United States Cable... 11 12 113 12} 614 3 Jan., Apr., July, Oct. | 123 11H 
£120,000 100 44% | Direct West India Cable 117; Keg. Deb. ‘red.). 100 103 101 14 | 4 710 June and December .. M See 
£4,000,000! Stock 6Z | Eastern Ordinary ...... sess nent 145 150 152 157 | 4 9 2 j Jan., Apr., July, Oct. 165 160} 
£1,795,000 | Stock 317 Do. 33 per Cent. Preference Stock ......... ..... 09 102 99 102 3 8 8 T " 100 991 
£1,432,268 | Stock 4 Do. 4 per Cent. Mort. Deb. Stock red. ... 118 123 118 123 3 6 0 | May and November. 121 ET 
250, 10 2/8 Eastern Extension esee 14 14} 14 14} 416 7 | Jan., Apr., July, Oct. 14 133 
£320,000 | Stock 47 Do. 4 per Cent. Debenture Stock... 117 123 117 122 | 3 6 0 | February and August 120 m 
£16,200 100 5% * Do. 5% (Austlo. Gov. Sub.; Deb., 1900 reg... 99 103 99 108 | 417 4 | January and July... ids xis 
,400 100 5% Do. Beier 8 100 103 109 103 417 1 » » 
£17,400 109 5%  *Eastern and S- African 67; Mort. Deb., 1900 (reg... 99 103 99 103 4 17 1 » » 
£24,600 100 5% Do. Bene cn, cessus orem . 100 k3 100 103 417 1 T i 
£300,000 100 4% Do. 4 per Cent. Mortgage Debentures, 1909. 101 104 101 104 8 16 11 February and August ns 
£200,000 25 4% Do. 4 per Cent. Mauritius Sub. Debs. red. . . 102% 105% 1027 105% | 3 15 2 | May and November. ie E 
180,227 10 4/8 Globe Telegraph and Trust eee ' loi ll} 11 11 411 4 Jan., Apr., July, Oct. ld 1013 
180,042 10 3/0 Do. 6 per Cent. Preference ......... cece cee eeees ED 154 151 B 816 23 T i 15 ie 
90, 10 5/0 Great Northern of Copenhagen 80 32 29 31 4 010 | January and Jaly...... es oe 
£89,500 100 43% Halifax & Bermuda Cable 4) Ist Mort. Deb. red... 100 — 103 | loo 103 476 ses 
17,000 25 37.6 ' Indo-European oo... eese 43 52 49 E3 | 414 4 | May and November ... 
£100,000 100 67 London Platino-Brazilian 6 per Cent. Debs., ot. 108 109 106 109 5 10 1 | March and September | 
£100,000 100 44 . Pacific & European Tcl. 4; Guar. Debs. red. hide 108 106 103 106 815 6 June and December. i 
11,839 JJVJ/))JJ%%JJ%%%ùͤR ß ROREM RD 7 8 | 7 8 | 6 00 | Apriland October...... | 
3,331 £100 Cert 67 Submarine Cables Trust 130 135 |. 138 133 410 3 | | 
15,009 10 .. West African Telegraph ..............eseeseseesssss 2} 3i | 21 3141 4 9 8 December and July .. 
£200,000 100 6% Do. 5 per Cent. Debentures red.) . .. 102 99 102 4 186 O | Marchand September | 
30,008 2} ies „West Coast of Amer ioc q . 1 l E 1 a - den | 
£150,000 100 4% Do. 4 per Cent. Debentures 102 105 102 105 | 818 8 | January and July. ay 
88,321 10 i c 2 ur uo 4k Hé PLE 0 3 May and November. 
31,663 10 6/0 | Do. 6 per Cent. Ist Preferenco o aea 10} lo} lu} 10 : 511 6 » as | 
4,069 10 6/0 Do 6 per Cent. 2nd Preference ............ suus 84 9i 8% 9 6 6 3 " » i 
£80,000 100 5% ö Do. 6 per Cent. Debentu res eee. 104 107 ' 10% 107 414 1 | January and July...... 
£839,731 | Stock 4% | Western & Brazilian 4 per Cont. Dobonture Stock .. 10% 107 | 104 107 | 8 15 0 June and December 4.. D. ' 900 
£158,100 100 6% Western Union 6 per Cent. Sterling Bonds red.. 98 103 98 103 5 16 6 | Marchand September | - i - 
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PRESENT AMOUNT 
AMOUNT,- or 
SHARE. 
44,000 £5 
224,850 10s, 
71,000 | I 
81,000 1 
490,000 5 
15,000 10 
15,000 | 10 
250,000 5 
1,929,471 Stock 
171,504 1 
58,000 
£179, 917 Stock 
| 
160,000 1 
6,000 10 
6,000 10 
19,661 5 
12,000 5 
20,000 5 
30.000 5 
20,001 5 
20,000 5 
£34,000 5 
£100,000 Stock 
$1,200,000 $1,000 
60,000 10 
40,000 10 
£400,000 Stock 
40,000 10 
20,000 10 
£200,000 Stock 
15,000 5 
10,000 5 
110,000 3 
48,050 5 
100.000 Stock 
62,500 10 
22,500 10 
£120,000 = Stock 
6,452 10 
10,000 5 
300,000 1 
£130,070 | Stock 
150,000 $100 
123,200 | 100 
31.980 5 
20,000 5 
65,000 5 
79,900 5 
125,000 1 
40, 060 | 5 
27,500 | 5 
90,600 2 
90,000 2 
£125, "000 | Stock 
£50,000 | Stock 
£20,000 | 5 
20,000 
£90,000 | Stock 
300,000 1 
60,000 l 
60,000 1 
32,098 3 
£100,000 . 100 
£0,000 | 1 
99,261 5 
17,139 | 5 
£350,000 Stock 
. 26,100 5 
112,100 2 
25,000 | 2 
182,500 | Stock 
91,195 1 
15,900 10 
3,000 |. 10 
£50,000 Stock 
50,000 10 
300,000 100 
7,350 12 
£150,000 | 100 
£20,000 | 5 
20,000 | 5 
£30,000 5 
£30,000 5 
£100,000 | Stock 
| 
12,000 10 
167,900 160 
50,000 10 
25,000 10 
£100,000 Stock 
30,000 10 
30,000 10 
£200,000 | Stock 
40,000 | 5 
27,500 5 
265,585 Stock 
£35,250 10 
178,303 10 
£6 30, 000 Stock 
2255 500 10 
37 7,0 00 10 
15.000 10 
20,000 10 
187,701 Stock 
20,000 10 
10,000 10 
£200,000 Stock 
37.500 10 
160,000 10 
125,000 | Stock, 
24,000 | 5 
30,000 | 3 
13,334 | 10 
20,000 10 
540,000 Stock 
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ELECTRICAL COMPANIES’ 3 LIST. 


NAME. | 
TELEPHONES. 

Chili Telephone (fully pads) 

Consolidated Telephone Const. & Manufacturing .. 

Monte Video Telephone Ordinary.....................--.... 

Do. s per Cent. Preference ........................... 

National ...... * 

Do. 6 per Cent. Cumulative Ist Preference ... 

Do. H per Cent. Cumulative 2nd Preference ...| 

5 per Cent. Non-Cumulative 3rd Pref. ... 

Do; Debenture Stock 3} per Cent. (red.) — 
“Oriental 


5 per Cent. Debenture Stock red.) 


ELECTRICITY SUPPLY COMPANIES. 
, B'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (158. pd. )| 
Uu mers and Poole Electricity Supply Ord. 


Do. Cent. Cumulative Preference ...... 
Brompton 1 ensington Electricity Supply Ord. . 
per Cent. Preference ................. . : 
8 kleb. Supply p nen JR (£4 paid) 
Charing Cross & Strand Electricity Sepp Corp. 
Do, (Nos. 3,001 to 50,000)  ... 
Do. 44 per Cent. Preference eee 
Chelsea Electricit END Ir ONDE IS Ae dedans, 
^ Do. 4} per ebenture Stock (red.) ..... 
| ChicagoEdisonlstMort. 5%80yearGoldBonds(red.) .... 
City of London Electric Lighting Ordinary ............ | 
Do. 6 per Cent. Cumulative Preference ......... | 
5 De. 5 per Cent. Debenture Stock (red. hens 
County of London and Brush Prov. Ordinary .. m 
Do. 6 per Cent. Cumulative vitae iy — | 
Do. 417; Deb. Stock Certs. 8 % to be pd.) red. 
Kensington and Knightabrid 8 
Do. 6 per Cent. Ist Preference | 
London Electric Supply Dre E | 
Do, 6 per Cent. Preference ........................... 
| Do.  4per Cent. lst Mortgage Debentures ...... | 
Metropolitan Elec. Supply Ord. (Nos. 1 to 62,500) .. 
Do. (Noa. 62,601 to 85,000) ................ ee | 
Do. 4) per Cent. Deb. Stock First FAMOSA. | 


| Notting Hill Electric Ordinary .. 


| 


| 


* Do 


Oxford Electric Ordinary . 
F ˙ Z ˙*»m - vM Pu SUnaeda | 
River Plate El. Lt. & Tr'ct'n, Ltd., 5% Ist Mor.Deb....| 
Royal Electric Company of Montreal Shares 

4} per Gent. Ist Mortgage Debentures . 

St. James's and Pall Mall Electric Ordinary ........ 
Do. 7 per Cent. Preference ........................... 
South London Klectric Supply Ordinary (£4 paid)... 
Westminster Electric Supply Ordinary... 


ELECTRIC MANUFACTURING, &c., COMPANIES. 


Aron Electricity Meter 6 per Cent. Cum. Pref. 


British Insulated Wire Ordinary 
Do. S O »A Aida Vesp E ST A 
Brush Electrical Engineering | 
Do. 6 per Cent. Pref, Non-Cumulative ........ | 
Do. 4} per Cent. Perpetual Deb. Stock 

l* Do, 2nd Debenture Stock red 
| Callender's Cable Construction Ordinary .. MEM 
Do. 5 per Cent. Camulative Preference ......... | 
Do. 44 per Cent. Ist Mortgage Deb. red. | 


| Chadburn’s Ship Telegraph Ordinary 


Castner-Kellner Alkali Co. (fully paid) 


Do. 6 per Cent. Cumulative Preference 


|. Crompton and Co. Nos. 1 to 32,098) 


! 


' 
t 


Do. 5 per Cent. First Mortgage Deb. (red.) 
Davis and Timmins 6 per Cent. Cum. Pref.. 
Edison and Swan United (** A'' Shares) (£3 paid) 


Do. (£5 paid) ....... 

Do. 4 per Cent. Mortgage Deb. Stock (red. T 
Edmundson's Electric Corporation Ord. (fully pd.)...| 
Electric Construction Co. Limited) 

Do. T per Cent. Cumulative Preferences 

Do. 4 per Cent. Ist Mortgage Deb. ue.) e] eee | 
Elmore’ s Patent Copper Depositing ............... «| 
Henley’s Telegraph Works Ordinary . her vera qu] 

Do- 7 per Cent. Preference ........................... 

Do. 4} per Cent. Mortgage Deb. Stock (red. 
India Rubber, Gutta Percha, c., Works 

Do. 4 per Cent. Ist Mortgage Deb. red. 


Telegraph Construction and Maintenance ........... 
Do. 4 per Cent, Debeoture Bonds, 1909 
Do. Manufacturing Ordinary... ened 
Do, 5 per Cent. Cumulative Preference . 

Willans and Robinson Ordinary .. NS 
Do. 6 per Cent. Cumulative Preference ......... 
Do. 4j per Cent. Ist Mortgage Debentures .. | 


ELECTRIC RAILWAYS, TRAMWAYS, o. 


Blackpool and Fleetwood Tramways ... — 
Brisbane Tramway 5 per Cent. Debentures............ 
Bristol Tramways and Carriage Ordinary 
Do. Cumulative Preference (£4 paid. 
Do. 4 per Cent. Debentures.......................... | 
British Electric Traction Ordinary .......................- 
Do. 6% Cum. Pref. (Nos. 30,001 to 60,000)..... | 
Do, 5 per Cent, Perpetual Debentures ........ 
Buenos Ayres & Belgrano 6% A'! Cum. Pref.......... 
"B 


Qu — — AZ) — vwaiuxacs nsuuu»apsouuevonvátuslso Ss tet sede 

Do. 5 per Cent. Debentures ......... 
Central London Ordinary ......... ........... . 
UB 7 Lord Gh zs Spa E P LAE Dara AZ IN A tandpetinn Papi | 


City and South London Railway Con. Ordinar 


Do. Ordinary (Nos. 1 to 22,500) (fully paid)...| 
Do (Nos. 22,501 to 60,000) (£4. 10s. paid). 
Do b per Cent, Perpetual Preference (1891).. 
Do. 6 Oda tror E Co pete s 
Do. 4 per Cent. Perpetual Debenture ........... 
Imperial Tramways Ordinary ..................... ess 
Do. 6 per Cent. Preference ........................... 
Do. 44 per Cent. Debent ur 
Liverpool Overhead Railway Ordinary ................. 
Do. 5 per Cent. Preference ..................... ai 
Do. 4 per Cent. Debenture ..........................- 


New General Traction Ordinary ... 
Do. 6 per Cent. Cumulative Preference... : 
Potteries Electric Traction Ordinary ..................... | 
Do. 5 per Cent. Cumulative Preference ......... | 
Waterloo and City Ordinary .............. kaasal 


Previous 
Weer’s Price, 


100 


103 


10} 
101 


RATE PER 
Crexr. 
25. YIELDED. 
| £ s. d. 
3 6 13 4 
{ | 4135 3 
1 * 
313511 3 
14 45 9 
lt 4 59 
51 113 0 
102 3 8 8 
l 5.0 0 
5} 514 3 
108 413 9 
1 T. 
134 218 5 
11 4 110 
81 310 7 
10 310 0 
6} we 
i04 4 59 
10 ui 
el 393 
8} 310 7 
112 & X 
110 4 10 11 
12 5 0 0 
131 4 811 
130 317 5 
11 2 
14 435 9 
84 $4] 
134 415 
7i 317 5 
4 253 
61 4 811 
106 318 4 
16 3.36 
15 3 510 
119 815 7 
16 315 0 
7} 3 9 0 
1 1013 4 
90 511 1 
180 4 811 
105 45 9 
15} 413 7 
ü4 313 8 
4 c 
1531 317 5 
1 is. 
12 | 43 4 
6 | 4 8511 
2 414 1 
2 | 9 1 1 
113 | 31910 
107 4 411 
11 33 5 
6 mat 
115 318 3 
ld | 516 5 
m M 
11 416 0 
4 410 9 
103 | 4 17 10 
l 852 
2 7 4 0 
5 6 0 0 
97 4 3 6 
5 0. 9» 41 
2 4 16 10 
3 4 0 0 
106 316 0 
i * 
114 | 19 6 
22 NS OUR. 
104 | 31611 
41 4 8 3 
106 315 6 
9i 421 
6 | 4 3 4 
11 | 4 1 10 
74 40 0 
108 8 18 8 
21 316 2 
106 41t 4 
21 2-17 <2 
4i 2 
119 . 
174 600 
lt 4 3.9 
128 318 2 
Sk | 5: 8 1 
53 E 
111 410 1 
10} 217 4 
66 3 4 6 
62 
4 | 
15 3 6 8 
14] 
134 219 9 
15} 3 13 10 
115 318 6 
814 | 312 9 
131 312 9 
103 | 316 4 
„ 
ut 5 9 
4 10 
Did 80 


| January and J QP P 


Divivexn Dos. 


2 „„ „%%% „„ 66 


February and August 
, ** 


June and December * 
April and October 


. 
June aud December 


* 


March and September 
February & August . 


,* 
1 — 
June aud December... 
April and October...... 
February and August 
January and July 
June and December .. 


March and September 
January and July.... 


Mar. June, Sept., Dec. 
April and October...... 


June and December mm 
March 


—— 2 „3330 


April and Gotober 
February and August 


March and September | 


Septem ber 


COCR „„ 


February und agen 
June and December .. 


November and May.. 


January and J uly...... 


February and August | 


June and December | 
Half-yearly ............... | 


January and July...... 
JULY. anii seeds ss sibos 
January and July.... 


February and August 


March and September 
March and July. . 


April aud October..... | 


May and November. 


February and August 


June and Decembor MA 


| January and July...... 


ren 


May and November .. 
March and September 


January and July PER: 
February and August 


January and July 1 


May 
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In calculating the yield on this security, allowance haa been made for acorued interest, but not for redemption. 


Highest 


l4 
116 
1} 


15% 
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1014 


€—————— 


Ewxnixc Oct. 25. 


Lowest 


151 
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Wae the Press was commenting upon the news of the 
first serious engagement in South Africa, the reading public 
experienced some natural misgiving as to whether its notifi- 
cation in so short a time was within the range of practical tele- 
graphy. As a matter of fact, the telegrams had to be conveyed 
a distance of 10,000 miles, which comprises the more or less 
mountainous but always wild country between Glencoe and the 
base of the army. Thence the message followed the Government 
land lines to Durban Bay, where it was taken up by the cable 
and re-transmitted by way of Zanzibar, Aden, Egypt, and the 
The first part of this distance 
was of course accomplished by the military field telegraph 


Mediterranean to London. 


to Glencoe. 


Looking to the fact that the messages passed 


through so many hands and different systems of telegraphy, 
one is amazed at the regularity, accuracy, and precision of 
the transmission, especially when we remember that the 
earlier descriptions of the battle were being eagerly read 
and discussed. in the City of London before its later 
stages had become part of the events of the day. In 
other words, the Government dispatch dated 8.40 a. m., 
and many later messages, were published in the London Press 
some hours earlier than 1:80 p.m., by which time the engage- 


ment was stated to have finished. 


It must be borne in mind, 


however, that part of this, to the uninitiated almost impos- 


Prick SIXPENCE Gd. 
Abroad, 8d., or 16 cents, or ., tr Topf. | 


sible feat, was due to the difference of time, which in the case 
of Ladysmith is between one and a half and two hours ahead 
of that of Greenwich, leaving that amount of margin in favour 
of England. | 

— 

To reduce this to practical figures, it may be said that the 
first official news from the actual scene of hostilities occupied 
less than an hour in transit, and that the public interest in its 
later stages was fed steadily and unceasingly by later details 
which came through with equal expedition. It should be 
stated that military censors were placed at various intermediate 
points, to hold or forward, at their discretion, such news as it 
might appear desirable to them should be made public. If, there- 
fore, occasional discrepancies have been observed in the times 
of dispatch and receipt of private or Press messages, it would 
be well for the public to form their judgment as to what the 
telegraph companies are capable of doing by the speed shown 
in the case of the earlier official telegrams, rather than by 
those which may have been detained in the way stated. To 
accomplish what has been done, it need hardly be said that 
the staff of the company has been occupied without cessation 
day and night, and that probably as many as 30,000 words in 
one day have been transmitted from the scene of action 
and delivered to various recipients in Europe. It is 
no matter for surprise that this enormous volume of 
traffic, which had to be transmitted over long submarine 
cables, necessarily resulted in some congestion, and that the 
interruption last Tuesday of the east coast cable compelled 
the placing of a limit to the length of Press messages over 
the west coast cable. The restoration of the east coast 
route by to-morrow is, however, confidently anticipated, as the 
repairing ship is almost on the spot, and then the demands 
of the public will no doubt be met with the customary 
promptitude. | 

Tuere have been different interpretations of certain of the 
Board of Trade Regulations (under the Eleotrio Lighting 
Acts of 1882 and 1888) for Securing the Safety of the Public 
and for Ensuring a Proper and Sufficient Supply of Electrical 
Energy. The two main points on which there has been 
difference of opinion were not of much moment at the time 
the regulations were framed, but now they have become of 
considerable importance, in view of the recent trend of electric 
supply practice. One of these is the question whether a 
* declared pressure of 250 volts, (variable to the extent of 
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4 per cent. according to regulation B7) is permissible. We 
have no hesitation in asserting that the Board of Trade, 
when it fixed that the pressure of the supply to any 
consumer shall not exceed 250 volts at any pair of terminals, 
except with the express approval of the Board of Trade," 
intended this figure to be literally the maximum, so that a 
supply station engineer who wishes to profit by the 4 per 
cent. margin should fix his ‘‘declared pressure” no higher 
‘than 240 volts. The Glasgow Corporation, we are aware, 
supplies at 250 volts; and we can only conclude that their 
electrical engineer either never allows the pressure within a 
consumer’s premises to exceed this figure, or that he has 
obtained the express approval of the Board of Trade, or (as 
& third possibility) he is acting at his own risk should accident 
arise or his authority be questioned. 

Tue other question of interest is whether, with regard to 
the definition of high pressure as that exceeding 500 volts 
continuous or 250 volts alternating, a pressure not exceeding 
250 volts alternating may be brought into a house from one 
side of an earthed three-wire system. Many engineers have 
considered that a 2 x 220 volts alternating-current three-wire 
system comes within the category of high-pressure supply. 
This is correct so far as the regulations concerning the mains 
and distribution network are concerned; but the distri- 
bution from two-service cables, one connected to the outer 
and one to the middle wire, is low pressure so long as 
the other outer wire is not led into the house. If, how- 
ever, the middle wire were not earthed, this would not 
be permissible, as then there would be a possible difference of 
potential of over 250 volts between one terminal and earth. 
Those who argue, therefore, that in this respect alternating 
current is placed at an unfair disadvantage by the Board of 
Trade regulations, interpret them wrongly. 


Tue offer of the Isle of Man Electric Tramways and Power 
Co. to supply electrical energy on a wholesale basis to the 
town of Douglas was referred to in our last issue. On the 
recommendation of Prof. Femina the Town Council refused 
the offer, and in another column will be found a digest of 
Prof. FrrEMING's report. On the main point, viz., that of cost, 
it would appear that Prof. FrEwiNo is right in saying that 
3d. to 84d. is too much to pay per Board of Trade unit of elec. 
trical energy when the cost of mains and distribution would fall 
on the municipality and not upon the company. The first part 
of Prof. FrgwiNe's report, however, is likely to excite some 
adverse comment. Although subsequently characterising it as a 
not very serious objection, he devotes a whole paragraph of his 
report to explaining his objection to a declared pressure of 
280 volts. He states that it is difficult, if not impossible, to 
obtain good lamps of a smaller size than 16 c.p. to work at 
that pressure, and that the small consumer would be largely 
prevented from using 5 and 8 c.p. lamps. We cannot think 
that this view is shared by many supply station engineers 
or consultants. Since the introduction of the higher pressure 
great progress has been made in lamp manufacture, and if it 
were impossible to obtain 200-240 volt 8 c.p. lamps which 
give satisfaction, we do not think that the gradual change 
from 110 to 220 volts throughout the country would continue. 


230 volts happens to be the very pressure recommended by 
Prof. Kennepy in his more recent stations, and similar 
voltages have been adopted in several provincial towns 
where there are possibly as many 8 c.p. as 16 c.p. lamps 
connected to the mains. We have recently seen several 
examples of 5 c.p. and 6 c.p. 200-volt lamps, although they 
may not yet be generally successful; and it might be interest- 
ing if not only supply station engineers, but also contractors 
and consumers, would place their recent experience with these 


lamps on record. 
— — 


Ir is taking the average householder a long time to realise 
that in replacing gas by electric light he has materially 
diminished the risk of fire on his property. No doubt the 
fire insurance offices, when they issued their pages of rules 
and regulations " at the inception of electrical illumination, 
did it with a view to disabusing the minds of their policy. 
holders of the idea that the new illuminant was any safer 
than the old, for fear a reduction in premiums should be 
demanded. The writer of a letter to a local contemporary 
suggests that the vestries, or what will shortly be called the 
municipalities, of London should inaugurate a movement to 
compel fire insurance companies to reduce their premiums upon 
all kinds of property on which electric light has been installed. 
But surely the ratepayer has not already become so childishly 
helpless that he must needs call in the local authority to help 
him in his private business matters. We have consistently 
held that premiums should be reduced in the case of elec- 
trically lighted buildings which have been properly wired, and 
we believe that one fire office at least has already taken this 
step. If every owner of a building refused to take out a 
policy with an office who will not grant the relief in question, 
the insurance companies’ recognition of the safety of electric 
light would soon take the desired form. 

— Ó 

Mr. RawonrE's Paper, read last Saturday before the 
Manchester Association of Engineers, was admirably suited 
to his audience. It did not give merely a list of the advan- 
tages of electric driving for workshops and the usual general 
statements in favour of its adoption, but, in addition, put 
everything clearly on the commercial basis of pounds, 
shillings, and pence. His hearers were probably to a large 
extent mechanical engineers and mill-owners, and could 
appreciate the practical way in which Mr. RawonrH stated 
his case, whereas they might not have troubled to follow 
equally ingenious reasoning based on the units kilowatt and 
kilowatt-hour. The Paper might have been more interesting 
to electrical engineers had it dealt with the relative merits 
of three-phase and continuous-current distribution, considered 
more of the technical side of the question, and enumerated 
the effects of the power-factor, load-factor, and various other 
factors which have recently been suggested ; but this would 
have been wasted on the majority of his audience, and would 
have made them less attentive to that part of the Paper 
whose significance they could grasp. 

AFTER a stormy meeting, the Poplar District Board of 
Works recently decided by a majority of 29 votes to 16 that 
the electrical engineer should have complete control of his 
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staff. That such a resolution should have been necessary at 
all is remarkable, that 16 men possessing a fair share of 
common sense should have voted against it is still more 
remarkable, but strangest of all is that the Electrical 
Committee, who recommended the resolution, only decided to 
do so by the casting vote of their chairman. The wording of 
the resolution was that the electrical engineer have power 
to dismiss any member of his staff, and that all appointments 
thereto be made on that condition”; and according to the 
amendment which was thrown out, he was, so far as the salaried 
staff were concerned, to be allowed to suspend only and not 
to dismiss. Resident engineers have themselves to blame if 
they submit to such treatment. However anxious he may be 
to obtain an appointment, a resident engineer should only 
accept it on the understanding that he shall not be 
interfered with in the management of his staff. To take up 
such a position from the outset would distinctly raise his 
prestige for firmness and decision in the eyes of his prospective 
employers, and not only make it easier for him in the future, 
but increase rather than lessen his chance of obtaining the 
coveted berth. 


Ir may occasion some little disappointment in the electrical 
world that the compliment was not paid to Lord KELVIN of 
electing him Rector of Glasgow University. Lord Krrviw's 
association with that seat of learning has been a long and 
distinguished one, and it is but natural that a large number of 
the students should desire to show him their gratitude by 
electing him to a post of honour. On the other hand, students 
are young, notoriously patriotic, and influenced more than 
their elders by excitement of the moment. It is no matter for 
wonder, therefore, that the bold way in which Lord RosEBERY 
. declared his imperialistic opinions, in the face of the contrary 
views held by his former associates, should have raised the 
student mind to such a pitch of enthusiasm that the majority 
of them were for the time oblivious of the fact that Lord 
KELVN's views are probably as imperialistic. as those of Lord 
Rosesery, and of his more lasting services not only to his 


university and to his country, but also to all humanity. 
— —— O 


The Berlin Technical College.—The Royal Technische 
Hochschule," of Berlin, celebrated the one hundredth anni- 
versary of its foundation on the 18th to 21st of last month. 

Institution of Electrical Engineers—Annual Dinner.—We 
learn from the secretary that the annual dinner of the 
Institution of Electrical Engineers will be held in the Grand 
Hall of the Hotel Cecil, on Wednesday, December 6th. 

Wireless Telegraphy in South Africa.— With reference to 
the note in our last issue under this heading, the instruments 
and operators mentioned left Liverpool for Cape Town yester- 
day. In addition to the five assistants of the Wireless 
Telegraph and Signal Co., the Government also sent an 
engineer. 

„Album Elettricisti."— We have received from the publishers 
of Elettricitá of Milan an album issued in connection with the 
Volta centenary, and containing a number of photographs of 
distinguished men in the electrical world. Some of these 
photographs are exceedingly well and others less well 
reproduced. 

Russian Government and the Telephone.—At present the 
telephone in St. Petersburg is being worked by the Bell Tele- 
phone Co. This company’s concession will shortly expire, 
and the Russian Government has expressed its determination 
to take over the management of the telephone on the expiry 
of the concession. | 
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Polyphase Motor Patents.—In the Eastern District Court 
of Pennsylvania the Tesla Electric Co. has been successful in 
an action brought against Messrs. Scott and Janney for 
infringing the Tesla patents Nos. 511,915 and 555,190, which 
are fundamental patents relating to polyphase motors, and 
are now owned by the Westinghouse Electric Co. 

Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus  ............... June 21,1899 ... — 
Cayenne — Pinhieros ............ Oct. 11, 1899 ... — 
Para—Maranham ...........0008 Oct. 20, 1899 ... Oct. 28, 1899 
Zanzibar— Mombassa ............ Oct. 27,1899 ... — 


Lorenzo Marques—Mozambique Oct. 51, 1899 ... — 

War Telegrams on Sundays.— The Postmaster-General has 
undertaken, until further notice, to forward to every telegraph 
office in the country open for delivery of telegrams on Sunday 
mornings any important news from the seat of war which may 
be received from the War Office up till 1 a.m. on Sunday 
morning. The messages are to be exhibited in the window 
or in some other prominent position, so that the public may 
be kept informed of the progress of military operations. 

The Manchester Society of Junior Electrical Engineers.— 
A general meeting of this society was held at the Deansgate 
Hotel, Manchester, on Tuesday evening last, under the 
presidency of Mr. W. W. Haldane Gee. A Paper was read by 
Mr. S. Payne on ** Condensers and Condensing as applied to 
Electric Light Stations," and a discussion followed. The 
next meeting of the society will be held on Tuesday, 
November 28, when a Paper will be read by Mr. J. H. 
Henderson on Aluminium: its Treatment and Use, as 
applied to Electrical Engineering.“ | 

Electric Traction on the Erie Canal.—It has been reported 
in New York that the executive committee of the Erie Canal 
Electric Traction Co. has adopted the storage battery system 
for use as its motive power, subject to the approval of the 
Superintendent of Public Works. We read in the Electrical 
Review that the method of operation will be as follows :—‘‘ An 
electric traction engine will run along the towpath of the 
canal. It will tow a canal boat filled with storage batteries 
of sufficient capacity to furnish current for the traction engine 
and for a reasonable number of canal boats with cargoes 
towed behind the battery boat.” 

The Metropolitan Electric Supply Co.’s New Station —Trial 
runs of the engines at the new station at Willesden took 
place last week, and the only trouble experienced was hot 
bearings. This has now been rectified, and the machines 
made a successful trial run at full speed yesterday. It is 
expected that they will be running on the load by the middle 
of next week. We hope that the delay will not be longer, for 
much dissatisfaction is being expressed by those con- 
sumers who are deliberately switched off during the time of 
heaviest load to prevent overloading and consequent drop of 
pressure at the Manchester-square station. 

Obituary. We announced in our issue of Oct. 20 the 
departure of Lieut.-Colonel the Hon. A. E. Wrottesley, R.E., 
superintending engineer for the Southern District Postal 
Telegraphs, to join the troopsin South Africa. He joined his 
regiment and embarked at Southampton on Oct. 21, and 
on Oct. 27. was, we regret to say, drowned off Teneriffe. 
Lieut.-Colonel Wrottesley had only just been gazetted Director 
of Telegraphs under Sir Redvers Buller, commander-in-chief 
in South Africa. He was a son of Lord Wrottesley, and was 
born on Dec. 29, 1855. He was an accomplished electrical 
engineer, and his early death is much regretted in the service. 

Civil and Mechanical Engineers’ Society.—The 1899-1900 
session was opened yesterday, when Mr. G. A. Burls read 
“A Short Account of Some Modern Steam Waggons.“ 
Seven other meetings have been arranged for the session, 
and all will be held on Thursdays, at 8 p m. in the Dublin 
Room" of the Hotel Victoria, Northumberland-avenue, S. W. 
Among the Papers are ‘ Graphical Solutions of Certain 
Problems in Engineering," by F. H. Hummel; Ventilation 
of Large Buildings,” by M. O’Gorman; and “ Fly-wheel 
Accidents,” by Prof. A. Sharp. The President of the Society 
is Mr. B. Baines Dadley, and the Vice- Presidents Mr. W. M. 
Binny and Mr. W. N. Twelvetrees. Mr. A. S. E. Ackermann 
is hon. sec. 
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Personal.—Mr. Gibbings, city electrical engineer of Bradford, 
has for some time past been in negotiation with the Southend- 
on-Sea Corporation to take over their provisional order, and 
with the Cleckheaton District Council to act as their consulting 
engineer. The former matter is still in abeyance, but Mr. 
Gibbings has accepted the latter appointment, and has sent 
in his resignation to the Bradford Electricity Committee. 
The Bradford Corporation will no doubt be sorry to lose Mr. 
Gibbings, who has held his present position for four years. 
He was one of the pioneers of the 220-volt supply movement, 
successfully completing the work initiated by Mr. 8, W 
Baynes, of converting the Bradford supply network from a 
2 x 115-volt to a 2 x 230-volt three-wire system. 


South African Telegrams.—The Eastern Telegraph Com- 
pany give notice that the cable between Delagoa Bay and 
Mozambique, on the East Coast of Africa, became interrupted 
on Tuesday morning last; but telegraphic communication 
with South Africa is maintained by the cables on the West 
Coast of Africa, which are working well. In order that all 
war correspondents may be able to have their telegrams for- 
warded, the number of words handed in daily by each corre- 
spondent is to be so limited that the capacity of the cable 
during every 24 hours shall not be exceeded. The cable-ship 
Great Northern is due at Delagoa Bay to-day (Friday), and 
the company is endeavouring to send her instructions to stop 
at the position of the break in the cable, so that no time may 
be lost in putting the line through. 


Mr. Marconi and the United States Government.—The 
United States Navy Department has ordered a board of four 
officers to inspect and report upon the availability of Marconi's 
system of wireless telegraphy for signalling purposes aboard 
ship and between vessels and the shore. The Electrical 
Review of New York understands that Mr. Marconi wants the 
Government to pay him $1,000,000 for the unlimited use of 
his apparatus, or to pay $500 for each set of his instruments 
and $500 per year royalty on each set. Our contemporary 
does not believe, however, that the Government will pay any 
such prices for Marconi’s apparatus, and states that it is 
rumoured that negotiations are in progress with another 
European inventor who has produced similar apparatus, which 
can be secured at a much more reasonable figure. We can 
obtain no confirmation of this report. 


The Institution Visit to Switzerland.— We have been asked 
to reprint the following circular, which is being sent round to 
those who took part in the Institution visit to Switzerland last 
September :— 

By kind permission of the Council of the Institution, an exhibition of 
photographs, taken by members during the recent visit to Switzerland, 
will be held in the library at the offices of the Institution, from Tuesday the 
5th to Tuesday the 12th of December inclusive. A committee has been 
formed to carry out the exhibition, and all members who are willing to 
do so are requested to forward prints. Photographs should be mounted in 
a manner suitable for exhibition, and subjects should where possible be 
named : in the case of small photographs it would assist the committee if 
each exhibitor mounted as many as possible on one mount; owing to the 
exigencies of space, framed photographs are undesirable. The committee 
would also be obliged if members would at the same time express their 
willingness to lend at a later date the negatives of any of their pictures 
which may be selected for reproduction in albums for presentation to the 
Institution library, to the President and to the Secretary of the Institution. 
It is also proposed to enable members to obtain copies either of these 
albums or of such photographs as they may wish to obtain. A number of 
members have already expressed their willingness to send photographs, to 
lend such negatives as are required, and to defray the expense of the 
exhibition. The committee feel that, as possibly all members who took 
part in the visit would like to join in the presentation of the albums, the 
best plan will be to open a subscription for this purpose; subscriptions are 
limited to five shillings. In order to give as much time as possible for the 
preparation of the exhibition, the committee would be much obliged if 
members willing to send photographs would forward them as soon as 
possible ; these, and subscriptions for the presentation albums, can be sent 
to Mr. R. S. Erskine, 22, Stanford-road, Kensington, London, W. 

The members of the committee who are organising this 
exhibition are Messrs. R. E. Crompton, G. L. Addenbrooke, 
C. W. S. Crawley, R. S. Erskine, W. P. J. Fawcus, W. C. 


Mountain, Prof. J. Perry, J. Raworth, and A. A. C. Swinton. 


Electrolysis from Tramway Circuits.—Mr. W. S. Wynkoop 
read & Paper on this subject before the sixth annual conven- 
tion, at Toronto, of the American Society for Municipal 
Improvements, on October 8rd, referring more particularly to 


the conditions existing in Brooklyn. In that city there are 
some 600 miles of single track, six power houses, and an 
average of 1,900 cars in daily operation. Underground there 
are gas and water pipes, railway tracks, Edison tubes, cement- 
lined iron subway ducts, earthenware subways containing 
lead-covered cable, and supplementary wires and bundles of 
old rails used as earth returns. In addition, the structure of 
the elevated railway is bonded to the track which it supports. 
All these conductors, says the author, are jumbled together, 
forming an irregular network through which the stray elec- 
tricity is dodging hither and thither. In earlier days the most 
generally accepted method of dealing with electrolysis was to 
attach a bond wire to the damaged spot, and Mr. Wynkoop 
states that by means of these bonds some of the companies 
concerned are caring for stray currents ranging between 20 and 
80 amperes. Each of these companies or corporations has 
its own expert and its own remedies, regardless of the effect 
on its neighbours. The cast iron water pipes belonging to 
the city and the cast iron pipes of the gas company have 
enjoyed immunity from electrolysis. These pipes consist of 
a very hard, dense, heavy grained, white cast iron containing 
alloyed rather than combined carbon, and coated with some 
variety of asphaltic varnish. On the other hand, the wrought 
iron and steel service pipes in the gas system have been 
attacked, and the company is suffering from an abnormal leakage 
of gas. The cast iron coupling boxes of the Edison Electric 
Illuminating Co. have also been badly corroded in placcs. 
Singular expedients have been resorted to in order to secure 
relief from electrolysis In one case a pipe had been carried 
across the street to avoid near approach to the rails. In other 
instances heavy rubber hose had been slipped over the lead 
service lines in places where electrolytic trouble had been 
experienced. The electrical remedies, the author states, have 
thus far failed. An improved track return was a palliative, 
but not a cure. Nor have inter-bonding, the application of an 
auxiliary potential, or the insertion of insulating sections of 
pipe along the pipe lines fulfilled anticipations, and all up to 
the present have only afforded a temporary and not a per- 
manent relief. The author concludes that the problem must 
be attacked from the standpoint of chemistry. Such aisastrous 
consequences as these need not be anticipated in this country, 
where sufficiently strict Board of Trade regulations as to 
insulated returns and earthed returns have been enforced from 
the outset. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(To- day) FRIDAY, November 8rd. 
NongTH-EaAsT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 


7:80 p.m. The First General Meeting of the Session, in the Lecture 
Hall of the Literary and Philosophical Society, Westgate- roa“, 
Newcaatle-on- Tyne. 

INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel, when the Hon. 

C. A. Parsons, F.R.S., will deliver his Presidential Address. 


MONDAY, November 6th. 
ROYAL INSTITUTION. 
ó p.m. General Monthly Meeting. 


SOCIETY OF ENGINEERS. 
7:30 p.m. Ordinary Meeting at the Royal United Service Institution, 
Whitehall. Paper to be read: The Electrolytic Treatment of 
Complex Sulphide Ores,” by Sherard Cowper-Coles. 


SOCIETY oF CHEMICAL INDUSTRY. 

8 p.m. Meeting in the Chemica. Society's Rooms, Burlington House, 
Piccadilly, when the following Paper will be read: On Velril’ 
Material, a New Substitute for India - Rubber and Gutta-Percha, 
by Walter F. Reid. 


TUESDAY, November 7th. 


INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Ordinary Meeting. Presidential Address by Sir Douglas Fox, 
President, and Presentation of Medals and Prizes awarded by the 
Council. 


FRIDAY, November 10th. 
PHyYsICcAL SociETY. 

5 p.m. Meeting in the Physical Laboratory of the Central Technical 
College, Exhibition-road, South Kensington. Agenda: (1) “ Con- 
tact Electricity," by F. S. Spiers ; (2) On the Heat of Formation 
of Alloys,” by J. B. Tayler, 
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BERRENBERG INCANDESCENT LAMP FACTORY. 


One of the essential operations in the manufacture of an 
incandescent electric lamp is the production of a good vacuum 
in the glass bulb. This vacuum is required not only for the 
preservation of the carbon filament from combustion, but also 
in order thet the luminous efficiency of the lamp may be as 
high as possible. It is therefore necessary that the vacuum 
should be as perfect as possible from the point of view of the 
degree of exhaustion; and it is further important that the 
chemical properties of the residual gas should not injuriously 
affect either the filament or the inside surface of the glass bulb. 

Broadly speaking, there are two methods of producing a 
vacuum for an incandescent lamp bulb or any similar piece of 
apparatus. These are: First, the mechanical pump, which by 
means of a cylinder and piston and an arrangement of 
valves sucks the air from the enclosed space in which the 
vacuum is required. Secondly, the automatic Sprengel pump, 
worked either by falling mercury or water, by means of which 
the air is drawn out of the enclosed space between the falling 
drops of liquid. The second method is that which has been 
most commonly adopted by manufacturers of incandescent 
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best firms of glow lamp manufacturers are able to produce 
lamps exhausted by mercury pumps which exhibit very little 
blackening in ordinary commercial use. ; 

As already stated, Mr. Berrenberg has attacked the problem 
of lamp exhaustion from the mechanical pump point of view, 
and he has overcome in an extraordinarily high degree the 
objection we have already mentioned—+.e., the leakage inwards 
of air through the valves and joints. The method adopted to 
prevent this inward leakage is very ingenious. It consists in 
surrounding the parts liable to produce leakage by a vacuum 
jacket, which is maintained by another pump capable of 
producing what is called a rough vacuum. Our readers have 
been made acquainted from time to time with the gradual 
development of the Berrenberg process, and they must have 
noted with what persistence this inventor has attacked [and 
overcome the many difficulties involved in the commercial 
development of the method and has brought his system to 
commercial success. 

The process is so far perfected that the Berrenberg Electric 
Lamp Syndicate (Limited) have felt themselves justified in 


BoiLER AND ENGINE HOUSE. 


electric lamps; in fact, it is to Mr. Berrenberg that the 
successful introduction of the mechanical method of exhaustion 
is to be attributed. The objection generally raised against 
the mechanical pump is that it cannot produce so high a 
degree of exhaustion as that obtainable by means of the 
Sprengel pump, This defect arises from the continual leak- 
age of air inwardly through the valves and joints of the pump 
And eonnected pipes. On the other hand, there is a decided 
objection to the Sprengel pump method of exhausting glow 
lamps —. e., that the vapour of the fluid used, whether mercury 
or water, must necessarily pervade the resulting vacuum. 
Mercury is, of course, the fluid always used in commerce, and 
the vapour of mercury is found to be very prejudicial to the 
. good working of a glow lamp. The effect of mercury vapour 
appears to be to transfer carbon from the filament to the inner 
Surface of the glass bulb. This process gradually renders the 
bulb opaque, thus slowly deteriorating the efficiency of the 
lamp. It is not, however, absolutely certain that this effect is 
entirely due to the mercury vapour, and, as is well known, the 


erecting extensive works for the manufacture of glow lamps 
by the Berrenberg process. A brief description of these 
works, together with the accompanying illustrations, will 
enable our readers to judge of the present position of this 
interesting undertaking. | 
Approaching the works, whether from the railway side or 
from the road frontage, a visitor has an opportunity of 


judging, from the large area covered by these works, that the 
syndicate anticipates an early output on a very extensive scale. 
‘The works are, indeed, capable of turning out a maximum of 


40,000 lamps per week. Entering at the main frontage and 
passing through the various offices, we arrive at the engine and 
boiler room, which is equipped with a water-tube boiler driving 
a 100 m.r. horizontal steam engine coupled from one fly wheel 
to the works main shaft and from another flywheel to the 
dynamo generating electric current for the testing, flashing, 
and other operations. This engine house is shown in 
one of our illustrations. The overhead shaft passes 
through a partition into another spacious and well-lighted 
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shop containing the exhausting pumps, together with the 
machine tools for effecting repairs, &c. A portion of this 
shop, with one of the pumps, is shown in another illustra- 
tion. These pumps, our readers wil remember (see The 
Electrician, Vol. XXXVI., p. 417), produce two degrees of 
vacuum. e., the rough vacuum and the finishing vacuum—all 
the valves and joints in the pumping apparatus being vacuum 
jacketed. From the pump room a system of pipes distributes 
vacuum throughout the works to the shops where the bulbs 
are exhausted and the lamps are finished, tested, &c. Simi- 


THE PHOTOMETER Room. 


larly a system of electric-mains conveys current at different 
pressures from the engine house dynamo to all the shops where 
current is required. 

From the pump room we may now pass to the depart- 
ment where the bulbs, already fused on to the con- 
necting glass stems and fitted with filaments, are 
exhausted. The illustration of this department shows that the 
method of pumping consists in mounting the bulbs in a 
group to be connected by glass tubes to one common stem, 
which is connected to the pump main pipe. The lamps in 
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EXTERIOR OF THE BERRENBERG LAMP WORKS. 


process of manufacture are thus arranged in groups of 12, in 
the manner shown in the illustration, and attendants at each 
set of lamps adjust the vacuum and flash the filament until 
the proper degree of exhaustion has been arrived at and all 
the air has been expelled from the filament. An indicator is 
attached to each group of lamps to show when the proper 
exhaustion has been attained. The electric current is then 
gradually raised over the normal voltage for a short time 
until the filament is momentarily raised to very much 


more than its normal candle-power. Thus a 16-c.p. 


lamp will momentarily be flashed up as high as 150 c.p. 
The purpose of this is twofold —firstly, to drive out any residual 
gas that the filament may have tenaciously retained ; and 
secondly, to show up any latent defect in the filament itself. 
The lamps which pass this severe test are duly sealed by 
means of a blowpipe and removed from the stand. The 
simple operation of putting on the caps really completes the 
manufacture of the lamp, which is now ready to be tested 
before being classed for commercial use. The sealed lamps 
are removed to the dark room adjoining the photometer 
room, and are then tested by means of an induction coil to 
ascertain whether the vacuum is satisfactory. If by any 
means air has found its way into the lamp, indicating a 
defect in the sealing, &c., this is at once indicated by the 
presence of & phosphorescent glow, which accordingly con- 
demns the lamp and leads to its being rejected. 

The next step is to determine the exact candle-power and 
voltage ofthe lamp, and for this purpose it is passed from 
the dark room to the photometer room. Ourillustration of the 
photometer room would seem to indicate a very unsatisfactory 
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ErFICIENCIES AND CANDLE POWERS OF BEBRENBERG LAMPs. 


excess of outside illumination, but we may explain that, the 
room being curtained and darkened in every possible manner, 
it became necessary, in order to obtain a good view of it, to 
remove nearly all the obstacles to daylight. Even as it is, 
the blackening of the walls has prevented some of the more 
important details from being properly shown up. The 
photometer room is fitted with a Hefner standard lamp at 
one end of the photometer bar, the manufactured lamps 
being quickly placed at the testing point at the other end of 
the bar, while a Lumner and Brodhun photometer head is 
adjusted on parallel rails between these two lights. The 
process of testing is carried out with wonderful expedition, 
the lamps being quickly tested and marked either for rejection 
or according to the classes to which they are to be sent. 
Simultaneously the voltage at which the lamp gives the 
etandard candle-power is duly registered, as also is the current 
through the filament. 

It will be noticed, of course, that in dealing with a large 
batch of lamps for commercial use the Hefner standard isonly used 
for the first lamp, which serves as a comparison lamp for the 
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remainder of the batch, the comparison lamp being changed 
with each batch of different candle-power or voltage. We 
have received from the Berrenberg Syndicate the accompany- 
ing curves which they give as the latest achievements. 

It is claimed for the Berrenberg lamp that absence of 
injurious residual substance from the vacuum, such as mercury 
vapour, enables the lamp to burn for a much longer period 
without blackening, and thus enormously increases the average 
efficiency and extends the life of the lamp. It cannot be 
denied that the Berrenberg lamp will stand a high degree of 
incandescence without showing any tendency to blackening, 
and, so far as we have been able to ascertain, at the end of a 
lengthened period of use these lamps show as clean and trans- 
parent a bulb as when new. 

In conclusion, we may add that the works above described 
and illustrated will, when fully equipped, give employment to 
about 200 operatives, most of whom will be girls, as the class 
of work is best suited to the female worker. 


A SMALL DOWSON GAS ELECTRICITY STATION. 


The Saltburn electricity works erected by the Cleveland 


and South Durham Assets Company were opened with formal | 


and fitted with double grids, so that the portion of the coke 
which is more quickly affected by the passage of the gas can be 
conveniently replaced. Next comes another scrubber, which is 
filled with damp sawdust and fitted with a valve whose chief 
function is to prevent the gas from returning from the gas- 
holder when the apparatus is stopped for cleaning and repairs. 
The cleansed gas passes into the gas-holder, which is of rather 
smaller diameter and consequently larger depth than is usual 
for its particular capacity. Its diameter is 13ft. Gin. and its 
depth 13ft., this special size having been necessitated by the 
limited amount of ground space at disposal. The fuel 
employed in the generators is Welsh anthracite peas, which 
costs considerably less than the anthracite nuts formerly usedin 
the Dowson apparatus, and therefore cheapens the gas. The 
small vertical boiler which supplies the steam for the producers 
is heated with gas coke. The two generating sets each consist 
of an Otto gas engine of 80 nominal horse-power, driving & 
dynamo designed to furnish 100 amperes at 220 volts. The 
engines are by Messrs. Crossley Bros., and the dynamos have 
been supplied by Messrs. Cox-Walkers. There is also a battery 
of cells, and & motor-driven booster raises the voltage for 
charging this. The cells are of the Chloride type, 120 
in number, in glass boxes, and each cell contains 21 
plates of the “R” type. A 8-ton travelling crane, by 
Messrs. Carrick and Ritchie, spans the engine room. It 


ceremony last week. Electrically the station is of no very great is of the firm's standard make, the main carriage con- 
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interest, as the present lamp connections only amount to the 
equivalent of about 1,200 8-c.p. lamps and the plant capacity 
is some 50 kilowatts which may be extended by 50 per cent. 
in the near future. The chief point of interest is that it bas 
been judged economical to erect a gas generating plant and 
drive the machines by gas instead of by steam. The gas- 

reducing plant is in a building by itself, the arrangement 
beng as shown in the plan. It has been supplied by the 
Dowson Economic Gas and Power Co. of 39, Old Queen-street, 
Westminster, and consists of two generators, each of 100 n.r. 
capacity and each having its own set of cooling pipes dipping into 
a hydraulic box. These boxes have each a valve to shut otf one 
generating set when the other is working. Thence the gas 
passes into the usual coke serubbers provided with water sprays 


sisting of two steel-rolled beams of H section, suited for 
the 30ft. span, with cast-iron end carriages, single and double 
purchase heaving gear, and a powerful strap friction brake. 
It runs on flat bottom steel rails spiked to timber beams. The 
mains run overhead for a short distance, but in the town the 
distribution is from underground. The mains are concentric 
cable, par er-insulated, lead-covered and armoured, some by the 
British Insulated Wire Co. and some by the Johnson and 
Phillips Cable Works, with lead-covered and armoured service 
cable of the British Insulated Wire Co.’s make. The latter 
firm have also supplied the end connections and terminal boxes. 
The price for current is 64d. per Board of Trade unit in cases 
where the company has provided free house wiring, and 6d. 
where the consumer has doae his own electric fitting. 
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EUROPEAN AND AMERICAN PRACTICE IN 
ELECTRIC TRACTION. 


The October number of the Street Railway Journal is, we 
believe, the largest number of our American contemporary 
that has yet been published, containing, as it does, 144 pages 
of reading matter and double that amount of advertisements. 
Both parts of the volume contain many well-executed illus. 
trations. It is to the eighteenth annual convention of the 
American Street Railway Association, taking place at Chicago 
from Ocober 17th to 20th, that this issue has been dedicated, 
and the first article is a full review of the various electric 
traction systems of that city, which may be said to represent 
typical present and past American practice in electric tram- 
ways and overhead railways. A short description of these 
will be found in another column. 

To justify its title of the World's Practice Number," the 
publication also includes articles on electric tramway practice 
in Great Britain, Germany, Austria, and Argentina. The 
first mentioned, by Prof. S. H. Short, is interesting as the 
impressions on an American of the methods prevailing in this 
country. The writer seems to be most enthusiastic over our 
road-beds and steam piping, and a large part of the article is 
taken up with the specifications for track laying in Glasgow. 

German practice is well treated in an article by Mr. Louis 
J. Magee, but, although profusely illustrated, views are lack- 
ing of the typical sliding-bar collector which replaces the 
trolley in Messrs. Siemens and Halske’s system, and of the 
span-wire construction in narrow streets. The accumulator 
and mixed ” systems are described, but the costs of working 
these, published from time to time, have not been included. 
* Electric Railway Practice in Austria," by E. A. Ziffer, 
includes good drawings of the construction of the famous 
Budapest slotted conduit, and of the underground line running 
only & few feet below the level of the roadway in the same 
city. lt is pointed out, however, that the overhead trolley 
system is the one principally employed both in Austria and 
Hungary. 

Mr. E. Manville has contributed the article on Argentina. 
He says that probably few, if any, of the cities of the world 
have a greater length of tramways per head of population than 
Buenos Ayres. The tramways are all owned by companies. In 
some cases the concessions are to be considered perpetual, and 
in others terminable only after many years. Three companies 
have already electric traction, two have obtained powers to 
equip their Jines electrically, and the remaining six have still 
horse traction. The municipality, however, imposes a tax of 
6 per cent. on the gross receipts, and will not allow overhead 
Wires within the city. Other systems being too expensive in 
view of the estimated revenue, only lines outside the town 
have been equipped electrically up to the present. American 
rolling stock and power-house equipment is employed. 

Another article, brimful of figures, is on ‘ Financial 
Characteristics of the Large City Transportation Systems of 
the World,” by Mr. Edward E. Higgins. He compares 
London, with its 242 miles of street railway track, an 
investment of $8.50 per head, and having a gross earning 
power of $1.27 per head, with greater New York, in which 
the corresponding figures are $58.84 and $7.46, and points 
out that the omnibus lines in London earn nearly as much net 
profit as the tramway lines with a capital expenditure of less 
than half. A table showing the financial results of the trans- 
portation systems in 61 large cities in various parts of the 
world is included in the article. 

We quote in full the editorial summary of what our contem- 
porary calls the valuable engineering symposium contained 
in the number: — 

Europe builds its street railway roadbed with heavy masses of concrete 
as substructure, considering that the desirable end is rigidity. The drift 
of American practice is, however, rather toward elasticity. It is certainly 
necessary with rigid roadbed to adjust car eprings most carefully in order 
to avoid the peculiar jarriog effect in the car, which is exces ively 
irritating to passengers as well aa destructive to rolling stock ; but this 
can quite as surely be done if sufficient pains be taken. In defence of 
the American method it may be said that it is impossible to ride more 
amootbly and pleasantly at high speeds than on a rock ballasted steam 


railway roadbed with rails spiked to wooden ties, but this smoothness of 
running is attained at the cost of close daily attention on the part of a 


comparatively large force of track men, and such attention as thisin paved 
streets is physically difficult and financially expensive. The disadvantages 
of a concrete substructure do not come out so clearly with the low speeds 
common abroad as with high speeds, and there is no question that a more 
solid and durable construction from a purely engineering standpoint can 
be obtained with concrete than without. 

The depth and weight of rail in each country necessarily varies with the 
character of paving, but we believe that Europe is using, as a rule, too 
light a rail for electric traction, and is still using some sections which are 
a relic of old horse railway practice, and ought to have no place in modern 
electric railroading at higher speeds. In many of these sections there is 
no room for a proper size of wheel flange to provide for safety against 
derailment, the mun'cipal authorities having apparently yielded more to 
the demands of carriage and wagon traffic than to those of the far greater 
number who patronise street railways. There are several rail sections in 
common use in America which are so well adapted to both, that it seems 
difficult to understand why they are ruled out by European municipalities. 
The common foreign practice of mortising and overlapping rail ends 
so as to form a more nearly continuous rail, js, in the light of 
American experience, of doubtful value, because of large first cost and 
of heavy annual maintenance charges. The rail can hardly help being 
weakened at the very point where it should be etrongest. Our best 
American joints, including the cast welded, are well able to hold up rail 
ends to form a continuous surface. It is impossible, of course, to speak 
positively in general recommendation of details of roadbed practice. At 
the end of 60 years of steam railroadiny, engineers still have wide differ- 
ences of opinion as to roadbed construction, and it can hardly be hoped 
that all electric railway problems are to be finally settled in a 10 years’ 
experience. 

To American eyes, foreign street railway cars look heavy, cumberiome, 
and ungraceful, but there is no international artistic standard for judgment 
on questions of this kind. The American cars perhaps look light and weak 
to European managers. Wood being far more expensive in Europe than 
America, iron enters largely into the construction of European car bodies, 
which perhaps has something to do with their appearance of weight. The 
best types of cars in each country are certainly good, and are possibly best 
adapted to the character and habits of local riders. If, for example, a 
first and second class division of traffic were to be made in America, it 
would be necessary to radically change the design of our ears. Speed is s. 
urgent a necessity here that, in order to obtain it, travellers are denied the 
many pleasant features of top-seated cara, for there is nothing which wil] 
so interfere with maintaining high speed schedules as the long stops neces- 
sary for getting up and down the roof stairways. Moreover, the higher 
the speeds the less is the pleasure of riding on top, particularly in a raw 
climate, because of both wind and motion. If European ridera wish a view 
of the streets from the tops of cars, they must sacrifice time in transit. 

We believe it is well within the truth to say that the American electric 
motor and car-controlling apparatus have set the standard for the world. 
It is inevitable that this should be so, for when the home market is such 
that a single manufacturing establishment can turn out 25,000 motors of 
exactly the same type, as has been done in America, special machinery 
can be built, labour can be sub-divided, and attention can be given to 
each detail to the end of producing motors which are more likely to be 
perfect and interchangeable in their parts than are the few hundred 
motors called for to satisfy a nsrrow local market. Nevertheless, German 
and British manufacturers are now building excellent machines, which 
are filling not only the home demand, but are going to many foreign 
countries as well, so that the cale of production has been greatly increased. 

European municipalities are far more careful of life than are American, 
and as a consequence they almost universally require safety appliances. 
and air or electric brakes, or their equivalent, upon electric railways. In 
this respect their example might well be followed by American com- 
panies, for there is no question that the common chain brake is too slow 
of application to suit modern high-speed electric railway requirements, 
and many an accident would be averted if the motorman were given the 
power of instantly applying brakes by a single turn of a lever, as can be 
done with air brakes, electric brakes or with some forms of mechanical. 
brake. It is the emergency stop, however rarely put in practice, which 
saves a heavy bill for damages amounting often to the entire cost of the 
equipment of a road with improved braking apparatus, to say nothing of 
the relief to the manager's conscience in not having the blood of a fellow-. 
being on his head. 

American electric railway power stations are using much larger units on 
an average and as a maximum than are European stations, which atill 
regard a 500 kilowatt generator as large, whereas 1,500 kilowatt, 2,000. 
kilowatt, and 5,000 kilowatt machines may now be regarded as common 
American practice for stations in the larger cities. Here, again, European 
practice in thie respect is justified in most cases, on the theory of “small 
beginnings in electric railroading, which have made necessary the adop- 
tion of small power station unite. The larger sizes will quite surely be 
used as the stations grow. Water tube boilers and station auxiliary devices 
of all kinds are of much the same types in all countries, as the engineering 
principles in the design of steam plant are the common property of all 
manufacturing nations. 

Overhead electric construction in Europe is probably superior to that in. 
America, judged from the standpoint of the artist and of the engineer, for 
great pains have been taken, particularly in Germany, to produce highly 
ornamental designs for poles, rosettes, &c. Nevertheless, there is much to 
be said in favour of the simpler pole designs, which are usually less 
conspicuous in the street than are the more ornamental ones ; but it cannot 
be denied that many American street railway companies have erred in 
imposing wooden poles, feed- wires, and other eyesores upon the public in 
the smaller cities. In line material Ámerica has again set the standard of 
the world, chiefly, of course, because it was here that commercial electric 
railroading was first developed. 
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Germany has been quite successful in adapting storage batteries to the 
propulsion of electric cars on what is known as the “ mixed system,” by 
which means the overhead wires have been avoided in the business district. 
The batteries are charged from a line in the suburbs, and carry the car to 
the city termini without direct current supply. How costly this com- 
bined service is we do not know, but it would be difficult to apply it in 
America, for the reason that our street railway lines stretch far into the 
country, and the storage batteries would often have to be carried as dead 
weight for 90 per cent. or more of a round trip in order to work for 10 
per cent. or less. This would be not only ccstly in power consumption, 
but in car and track depreciation as well, while the storage batteries 
themselves, always a source of expense for maintenance, would add still 
further to the operating cost of the mixed system in America, 

European practice is distinctively more conservative than American in 
the matter of insisting upon «small losses in both outgoing and ground 
return circuits, particularly the latter. The regulations of the British 
Board of Trade permit a drop of but seven volts in the ground circuits, 
seeking thus to prevent electrolysis, and in the best engiueering practice 
this drop is even lower than that called for hy the Board of Trade, nega- 
tive boosters being often used to bring this about. 

The policy of American municipalities has always been and is now 
that of permitting private capital to handle its street railway enterprises. 
This is true to nearly the same extent also in Germany and in Austria, 
though latterly there has come into vogue in these countries a plan of 
municipal ownership of roadbed and private ownership of equipment, which 
is working to the apparent satisfaction of all concerned. In Great Britain 
the tendency is very strong towarda municipalisation of all public service 
enterprises, and private capital finds it almcst impossible to obtain a foot- 
hold in tramway development, though still perinitted to take some part in 
the building of light. railway or inter- urban lines. Without attempting 
in this place to comment on the wisdom of this decision, it may be said 
that it is quite certain to be persisted in to the end, and tbat 10 or 15 
years hence practically all municipal service enterprises of this kind will be 
owned and operated by the public. As a consequence, tramway develop- 
ment in the British Isles will follow with lagging steps and to a limited 
extent only that of Germany and the United States, as has been the case 
during the past ten years. 
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APPARATUS FOR OBTAINING HIGH FREQUENCIES 
AND PRESSURES.* 


BY ELIHU THOMSON, 


In 1889, Prof. Henry A. Rowland, of Johns Hopkins University. 
in a discourse at the annual meeting of the American Institute, drew 
attention to the high frequency effects, and employed experimentally 
a Ruhmkorff coil, the discharge of the secondary of which charged 
some Leyden jars or condensers (Fig. 1), which were discharged 
over a spark gap through a few turns of wire carried on a frame as 
a large open coil with an air «oil, as shown. Opposite to this and 
parallel in plane—that is, in inductive relation to it—was another 
coil, acting as a secondary circuit receiving the high frequency 
induction, and between the terminals of which sparks were 
discharging at every discharge of the jars through the primary. He 
showed also that by attuning the two circuits, as by connecting 
condensers to the secondary circuit, the results were such that the 
frames or coils could be placed far apart without preventing the 
inductive action of the high frequency currents. | 

Prof. Rowland had thus in this apparatus all the elements of a 
high frequency coil except the step-up ratio between primary and 
secondary. As far back as 1877 it was my custom, in lecturing on 
electricity, to show the effects of the discharge of Leyden jars through 
the primary of an ordinary induction coil upon the secondary as 
step-up apparatus, and the reverse ; having, in fact, received the 
first suggestion of electric welding while discharging a battery of 
Leyden jars through the fine wire secondary, while noting the 
extremely heavy current set up in the primary circuit. By 
abolishing the iron core and winding only a single layer of 
secondary upon an insulating frame placed inside of a prima 
layer of but few turns, and immersing the whole in a tan 
of oil, we are enabled to produce the now well-known high 
frequency, high potential coil. It uses an alternating current of ordi- 
nary frequency with a step-up transformer to charge the condensers, 
sometimes with a strong air blast blowing upon the spark gap to 
insure regularity of discharges. Prof. Rowland had employed the 
ordinary induction coil for charging his condensers and an ordinary 
spark gap. Tesla employed a high frequency dynamo to charge his 
condensers, and a blow-out magnet over the spark gap, while in his 
high frequency coil he at first retained the iron core, discarding it 
later. A well. arranged, high frequency, high potential coil is 
e to reproduce many of the well-known beautiful effects of 
Ruhmkorff coils using a rapid break, but with increased brilliancy 
and effect, while other actions are peculiar to the very rapidly 
reversed discharges of the high frequency order. The construction 

of high frequency, high potential apparatus may, of course, be greatly 
varied, As an example of one form which has been employed by 


* Abstract of a lecture on “Electricity at High Pressures,” delivered 
before the New York Electrical Socicty. 


me, I may here insert a description of an apparatus giving 30in. 
sparks between its terminals. 

A step-up transformer, whose secondary gives 20,000 volts alter- 
nating current, is connected to charge the condensers, the discha 
from which passes by air-gaps through the primary coil of the high- 
frequency apparatus. This primary consists of 10 turns of wire wound 
on a wooden frame. The conductor is of two No. 6 wires placed side 
by side. This open coil is 18in. long and 15}in. diameter. Its resist- 
ance is O 0088 ohm and inductance 0:0076 millihenry. The secondary 
coil has 396 turns of No. 26 wire, wound as a single layer in notches on 
a hard rubber frame, the wires being spaced apart to form a coil 18in. 
long. The diameter of the secondary is 12in. and the weight of the wire 
about llb. The wire of the secondary coil layer equals 1,250ft., 
representing a resistance of 41:6 ohms and inductance of 253 
millihenrys. These coil: are immersed and supported concentrically 
in a vat of oil, and the secondary has its terminals carried to the 
brass rods and balls which form the discharge terminals of the appa- 
ratus. There are used two condensera, all or portions of which may 
be connected for the primary coil discharge, each contained in a box 
7in. by 15lin. inside and 17Jin. deep. Each box contains 84 built- 
up mica sheets l5in. by 15in. and 0°075in, thick ; 42 of these are 
coated with tinfoil 1lOin. by Ilin.- 110 sq. in. Effective foil 
surface = 4,510 eq. in. The condensers are immersed in oil in tlie 


boxes. The capacity of each condenser box is about 0:03 microfarad. 
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In the apparatus which gave 64in. sparks between the terminals 
the primary coil has a length of 28in. and diameter of 22in. It has 
15 turns of double No. 6, 85ft. of wire, doubled ; its resistance is 
0:0147 ohms, and inductance 0°09 millihenry. The secondary coil 
length is 28in., its diameter being 171in. The wire forms one layer, 
with the turns spaced apart and carried in notches in a hard rubber 
frame, 580 turns in the layer. The wire is No. 26, about 21lb., or 
2,600ft. total length. The condensers used with the primary were in 
three boxes, the dielectric being of mica plates and oil. When all 
were in use the capacity was 0'046 microfarad. These were charged 
by a large step-up transformer to 30,000 volts, and discharged across 
air gaps through the pane. An air blast was kept blowing on the 
gaps. The greatest distance at which it was possible, on account of 
the construction, to set the terminals was 64in., which was crossed 
with ease. The probability is that if the terminals could have been 
more widely separated, longer discharges could have been obtained. 
The current used in the primary of the step-up transformer being of 
125 cycles, there were at least 250 of the 64in. discharges in each second. 

Prof. Trowbridge, of Harvard, has in recent years greatly magnified 
the effects of the Planté machine. He has arranged small storage 
cells to be charged in sets or in multiple by a dynamo, and then 
connected in series so as to give 10,000 volts or more of continuous 
potential at the terminals. With this battery of relatively high 
potential he charges in multiple a range of condensers consisting of 
glass plates coated on the two sides with tinfoil except near the 
edges. By a large shifting frame worked by a lever he throws the 
connection of the condensers, after charging, into series order or 
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cascade, The end condenser foils of the set are connected with the 
discharge terminals of the apparatus. In this way he obtains with 
great ease discharges of 3ft. or 4ft. in length, and of great brilliancy 
and beauty, one spark at each throw of the commutator lever. With 
a large machine of this type he has obtained sparks of 7ft. in length, 
the distance covered being in fact limited by too close proximity of 
the walls of the building, its floor, its roof, &c., and not by the real 
capability of the apparatus, which, without the leakages and lateral 
discharges, would be capable of producing potential differences of 
3,000,000 volts. 

It was while studying the action of Prof. Trowbridge's apparatus 
that it occurred to me to dispense with the large series of baen 
cells used in charging, and employ instead thereof the tops of 
the waves of a high potential alternating current suitably 
delivered in one direction. I was thus enabled to produce a new 
machine for obtaining high potential discharges. It consists 
partly of a motor-dynamo, such as is obtained by taking an 
ordinary continuous-current motor and tapping the winding so as to 
obtain alternating currents. To this end two of the commutator 
segments or leads are connected to a pair of insulated. metal rings 
on the shaft. Brushes resting on these rings yield alternating 
currents of a periodicity depending upon the speed and number of 
tield poles. This machine may be driven by continuous current, 
or as & N alternating- current motor after starting, or it 
may be driven by mechanical power as a self-exciting alternating- 
current dynamo. The alternating-current brushes are connected 
to the terminals of the primary winding of a step-up transformer, 
giving in the secondary a potential of, say, 10,000 to 15,000 volte. 
Driven by the shaft of the machine is a frame of insulating material 
as wood having at one side a pair of metal strips which periodically 
connect the high potential secondary terminals of the step-up trans- 
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former to the plus and minus foils of a set of condensers (11 glass 
plates coated with tinfoil) in parallel. These connections, to avoid 
noise and friction, are made without actual contact—that is, over a 
small spark gap. The revolving frame is so adjusted that the 
charging shall be completed only at the tops of the waves, and 
thus a high potential available for charge. Moreover, in the 
particular machine before you (Fig. 2) the tops of only every 
tbird alternating wave of same polarity are employed, and thus 
the condenser plates or foils are always given the same polarity. 
In this way the chopped-up alternating discharge becomes, for 
charging the condensers, a substitute for a high potential battery. 
The revolving frame carrying the charging strips also carries 
a set of series connectors, whereby, after the charging strips have 
withdrawn from proximity to the stationary contacts led from the 
condenser foils, these contacts are connected in series as in the 
Planté or Trowbridge machines, and the terminals or end foils 
discharge across a wide air-gap at high potentials giving a rapid 
series of me of about 121n. in len ld the apparatus here 
shown. .The length of spark is governed by the number of condenser 
plates and the potential of the charging current, This may be made 
to correspond with the maximum potential of the wave in the 
secondary of the high potential or step-up transformer. I find 
shellacked wood sufficiently insulating for the parts of the machine 
outside of the condensers and metal connections. 

The machine has been further developed and improved by. me 
until it actually becomes a practical substitute for a static machine, 
independent of the weather. 
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stationary insulating ball or conductor 


It therefore needs no outer cage nor 
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means for drying. I have added a simple attachment whereby 
Leyden jar batteries may be charged or a stream of thin sparks 
obtained, and with thisattachment the machine may be used to excite. 
the sectors of large influence machines, if desired, in all states of the 
weather. 

This attachment consists of a revolving tonnector covering a wide 
gap between one of the terminals or end condenser foils and a 
This connector itself, 
consisting of a pair of balls or rounded surfaces connected by a wire, 
is insulated and synchronously bridges the gap of several inches 
between the end condenser terminal and the insulated ball. The. 
time of making this connection coincides with the series connection 
made by the revolving frame. "The insulated ball or conductor thus 
is synchronously charged, while the opposite terminal of the 
apparatus may be m to earth. The ball may be made either 
Po or negative by changing the alternating-current connections 
rom the collector rings to the primary of the step-up transformer or 
in other ways. A Leyden jar battery or condenser may be charged 
by connecting its interior coating with the insulated ball and its 
exterior to earth or to the opposite terminal of the apparatus, and 
from the charged jar condenser a string, dipped in very weak acid or 
rubbed in graphite, may be made the means for conveying the jar 
charge slowly to a prime conductor for weak or thin sparks, whereby 
the effects of a static machine may be closely reproduced. The whole 
apparatus combines so many features of transformation of energy as 
to become a highly instructive apparatus for schools, and its capa- 
bilities are quite varied, as can be readily understood. I call it my 
dynamo-static machine. I may mention as an interesting fact that 
the new machine may be used to charge a set of condensers to a high 
potential in a second rheostatic machine, after which, series con- 
nections being made as in Prof. Trowbridge's apparatus, a second 
multiplication of potentials would result, Very high potentials may 
thus be obtained. 


THE GENERATION AND ELECTRICAL DISTRIBUTION 
OF MOTIVE POWER.“ 


BY JOHN S. RAWORTH, M.INST.C.E., M.INST.E.E. 


In approaching the subject on which I have undertaken to express 
my views, I have been met in the first instance by the difficulty that 
the title of the Paper, although wide enough to include everything 
that I want to say, lacks to some extent descriptive detail. My 
object is not so much to traverse the whole breadth of the question 
of the generation and distribution of electrical power, as to explain 
to what extent that system may be economically applied to the 
driving of machines employed in engineering and general manu- 
factures carried on in Lancashire. This Paper will suffer very much 
from the fact that it was promised before it was written ; for, had I 
realised at the time of making the promise how inperfect it must 
necessarily be, the probability is I should have preterred to defer 
taking up the task until the world had provided us with more exact 
data. Atthe same time, although I cannot promise that the figures 
which I have to lay before you shall possess scientific accuracy, yet 
I hope they may be of some value to those who are satisfied that, at 
all events for their purpose, electric transmission of power is the 
thing they want. 

Every engineer and most users of steam power are now sufficiently 
educated in the details of the progress of electricity that they have 
been enabled, each one for himself, to form some idea as to the 
applicability of electricity to his own particular business. There are 
some cases, as for instance such as those which are met with ina 
shipbuilding yard, where power has to be transmitted to a vast 
number of isolated tools, very often unprotected from the weather, 
where the advantages of electric driving are so obvious and the 
savings to be effected so great, that it is not necessary to use a pair of 
scales to determine on which side the balance of advantage lies. It 
is not remarkable, therefore, that in these instances electric drivin 
is going ahead at a great rate, and rapidly supplanting the old an 
costly method of distributing power by long steam pipes. Again, 
we have otber manufactures, such, for instance, as those of the 
engineer and machinist, in which the practical convenience of the 
use of electricity is obvious ; but it is an open question whether in 
each particular case there may be an actual financial saving or other- 
wise, particularly as in most cases the changes from the one method 
of driving to the other would involve the abandonment of a ccnst- 
derable amount of now valuable machinery, and its replacement by 
new plant of a very expensive nature. i 

Pursuing the same train of thought still further, we come to such 
cases as those of the cotton spinner and manufacturer, where a large 
amount of power in the aggregate has to be distributed to an 
immense number of machines, tor the most part symmetrically 
arranged and driven by methods which have been well tried, and 
which, under the circumstances, are not excessively expensive. To 
show to the owners of such works that there would be a direct 
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financial saving to them by the substitution of electrical driving for 
long shafts and belts would be a very difficult task. But in the case 
of new mills about to be erected the task would be slightly less 
difficult, and if a large number of mills were banded together, taking 
their power from an external generating station well situated as to 
coal and other natural advantages, it is quite possible that a distinct 
balance of advantage may be shown in favour of electricity. 

It will be obvious that the whole question is bound up intimately 
with the cost and efficiency of various sizes of motors. For instance, 
it may be perfectly easy to show that 40 H.P. may be economically 
transmitted by electricity, and the power reproduced at a distance by 
means of a motor of 90 per cent. efficiency. But if the same power 
is required to be very much subdivided and reproduced by motors 
having an aggregate cost of three times that of the motor aforesaid, 
and having an efficiency of no more than 75 per cent., the balance 
may be entirely on the other side. 

he ohject of this Paper is to show how these various problems can 
be dealt with, and to what extent successfully, in the present state of 
the electrical engineering art. In the first place, I propose to consider 
the cost and efficiency of motors of various powers. Nearly all the 
well-known makers have been kind enough to furnish me with 
particulars, which I have checked by comparing them with the 
results of tests that have come under my own observation. Prices, 
of course, vary considerably ; but there is no difficulty in arriving at 
an average of those prices which lie moderately close together. 

On this basis a motor of — 


$ H.P. ost dene 75 10 f. r. costa ................. . . £100 
1 » » 20 » "rr 150 
„ . // / / 250 
Or 35° an ͤ ² iS EUIS OO 158. go ( ( ivi e. 520 


It is obvious from these figures that extreme subdivision of 1 by 
electric motors can only be carried out by the expenditure of 
considerable capital; for instance, whereas a motor of 20 H.r. is 
worth £150, twenty motors of 1 H.P. would cost no less than £480, 
with the addition of at least £80 for switches and fixings. This 
accounts for the fact that we usually find in electrically-driven 
factories motors coupled or geared to line shafts, and not directly 
to the machines, except in special cases. There is also this further 
consideration, that whereas 20 motors of 1 H. p. may be required to 
drive 20 machines, one motor of 10 H.P. may suffice to drive the 
whole collectively. This is especially true of engineers’ machine tools. 

This leads us immediately to the question of efficiency, which must 
be considered under two heads: First, mechanical (including elec- 
trical) efficiency ; and, second, commercial efficiency. Unfortunately, 
these two aspects of efficiency have no direct or mathematical relation 
to each other. Your mechanic deals with figures which are the 
fundamentals of his education, and are subject to calculation ; but 
the commercial man has to take account of interest, depreciation, 
repairs, lubrication, and superintendence. Thus it often happens 
that the engineer is happy and the owner miserable ; the engineer 
may be getting an efficiency of 90 per cent., while the owner gets no 
profit at all. This applies to steam just as much as to electricity, 
and it is only by taking this aspect of the question into most careful 
consideration that economy can be obtained. For instance, a large 
Corliss engine driving a steady load is a most economical source of 
power ; but usually no more than 30 to 60 per cent. (depending on 
circumstances) arrives at the machines, and even to this severe loss, 
expressed in money, must be added the upkeep cost of shafting, 

rearing, and belts, The effect of this is that, whereas one indicated 

Hones poner costs, under the best of such conditions, about d. per 
hour, the actual horse-power delivered to the machines costs some- 
thing between $d. and 1d. 

In engineers’ shops the cost is never less than twice and very 
seldom less than three times the above. ‘This increased wastefulness 
is due partly to the use of smaller and less economical engines, but 
principally to the fact that the losses are nearly constant, while the 
power actually used fluctuates, and scarcely ever rises to the possible 
maximum for which tne engines were desigaed. With a non-condens- 
ing engine, the power required to exhaust the steam into the atmo- 
sphere at all loads varies from one-fourth to one-third of the full power 
ofthe engine (depending on steam pressure and design); therefore, if 
the engine be too large for its work, as it usually is, it may quite 
easily waste one half of its steam supply without being, as an engine, 
in the slightest degree defective. I make no apology for mentioning 
these simple facts, because it is obvious to all of us that engineers 
are just like doctors: they can prescribe for the public, but they sink 
to the level of ordinary mortals in the face of their own family ills. 


For those who desire to use electric transmission of power within 


their works there are three possible sources of supply :—(1) A private 
installation. (2) The local electric supply service, (3) The general 
power distribution service (not yet established). The second, being 
the most definite, I propose to discuss first. The Manchester Corpo- 
ration now supplies electric energy for power purposes at the low 
price of 14d. per unit, which is equivalent to 93d. per electrical 
horse-power hour at the meter, and in all probability other corpora- 
tions and supply companies will soon endeavour to follow their 
example, 
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The question for us to consider is, What percentage of this 1 H.P. 
will actually be utilised at the machines? The loss in the internal 
distribution is usually arranged to be about 2 per cent. at full load ; 
but, unlike mechanical loss, it is not constant, but falls off even 
more rapidly than the load, so that at half load (or more correctly 
at half current) the loss would be 2, or say. 4 per cent. It is obvious, 
therefore, that under the ordinary conditions of varviog loads an 
allowance of 1 per cent. on this account is ample. The only other 
source of loss is in the motors. Unfortunately this loss tis nearly 
constant while the motor is at work, and varies very little (except 
in the case of series motors) with the actual work done. Happily, 
when the current is cut off the logs ceases. The actual internal loss 
in electric motors, stated as a percentage of the full power, varies 
between 8 and 50 per cent. This may be roughly divided as 


follows :— 
Large motor . siei 8 per cent. 
60 tò 100 H.E. ne onere xe 10 i 
h aE 12 „ 
5 „ 2 „ — 15 „ 
„%% Woe ios da stus is 18 „ 
1 „ 1jö;õ .. 8 26 „. 


vo » 1 jy —— hH——P!,k“.]) ũ 322 
It is evident from the above table that, although small motors are 
not by comparison with 1 ones very efficient, yet they are in this 
particular a long way ahead of small steam engines. 

Assuming that a number of machines be driven by motors of 2 to 
25 K. P., having an average loss of 15 per cent., that two-thirds of the 
total number of machines are in operation at one time, and that the 
average load be one-half of full power, the then total efficiency is 
74 per cent., so that our 1 H.P. is reduced to 0 74 H. P., or, in other 
words, the price of 0:93d. per horse- power at the meter is increased 
to 125d. at the machine shafts. Under the conditions which I 
have assumed, the amount of energy metered would be 383 per cent. 
of the maximum possible if all the machines were kept constantly at 
work at full power. For the sake of example take 50 B. H.P.: the 
efficiency at full load would obviously be 98 x 10 = 834 per cent., 
which would make the price per horse-power hour at the meter 
11 2d., or for 50 H.P. 4s. 8d., equal to £612. 128. per year of 2,754 
hours. But, as explained above, the consumer gets the call of his 
full 50 H.P., and the use of all the power he requires, for a payment 
of about 383 per cent.—say £250 per annum. 

It is obvious, therefore, that under the assume conditions electric 
power is not more costly than steam, the special convenience of 
electric driving being thrown in. Let us consiler for one moment 
what this convenience brings us :— 

(1) Absence of overhead shafting and belts, which ordinarily require 
apecial construction of workshops and interfere with the arrangement of 

machines. 

(2) Saving of time in repairing belta. 

(3) Easy application of power to special appliances, such as boring bara 
for large cylinders, and key seating tools for fly wheels. 

(4) Facility of working overtime on even one machiae without any 
increase in the cost of power. 

(5) Increase of output. 

Probably many manufacturers and engineers will have very 
serious doubts on the subject of increased output, as the cause of 
such increase is by no means apparent at first sight. My friend 
Mr. John Holmes, of Newcastle, informs me that the owners o 
printing works which he has fitted with electric motors have 
assured him that their output has been increased 20 per cent He 
confesses that he has found much difficulty in accounting for this 
increase, although he is unable to dispute the fact. 

There is one other incidental convenience attendant on the use of 
electric power from an outside source, which in particular cases 
almost outweighs all tbe other conveniences. refer to the 
unlimited power of expansion by small steps. In all rapidly 
expanding manufacturing businesses the limitation of power by the 
capacity of the steam plant always gives trouble at intervals more or 
less rapidly recurring. More machines would be put in work but 
for the fact that such increase would involve large capital expendi- 
ture on engines aud boilers. Consequently gradual geowth must 
give place to a series of leaps, which are commercially uneconomical 
and generally uneatisfactory. With electric driving, on the contrary, 
additions of power can be made from time to time as required with 
no more thau a pro rata expenditure of capital. 

During the recent visit of the Institution of Electrical Engineers 
to Switzerland, I obaerved that electric driving was general in the 
newer shops ; and in the older shops it was being used for special 
pen Many operations were being effected by portable motora. 

came away with the impression, based on personal obseryation and 
consultation with the Jd ing Swiss engineers, that within ten years 
all the Swiss factories would be electrically driven. At Rheinfelden 

and at Schaffhausen we saw examples of the generation and diatribu- 
tion of power on a large scale, the power being utilised in woollen 
mills, ironworks, metallurgical and electro-chemical processes. 

The installations were naturally commensurate with the available 
ee in the water, consequently they were of greater output indivi- 

ually than steam installations in this country, excepting perbaps 
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that of the City of London Electric Lighting Company, at Bankside, 
Southwark, which now exceeds 20,000 n.r. The dimensions of the 
Rheinfelden power station excited the wonder and admiration of our 
English engineers, and they attributed the success of the under- 
taking to cheap water power, which enables the company to sell 
wer in wholesale quantities at alow price. Nevertheless the price 
is only low when compared with the prices charged for supply by 
local companies or municipalities, who are simply groping their way 
and reducing their price from time to time as surplus profits accrue. 
I have endeavoured to show you that the Manchester price of 14d. 
per unit (a low price for an urban service) is by no means prohi- 
bitive for ordinary manufacturing purposes, yet I am well aware that 
the figures I have laid before you would absolutely fail to bezuile a 
cotton-spinner. His power usually costs him very much more than 
he thinks it does, but still little enough to beat electricity at 11d. 
We are thus brought face to face with the question: Can we hope to 
obtain electrical energy at a price which will induce our cotton- 
spinners in equipping new mills to use electric driving in preference 
to steam? The answer to this question, in my opinion, is Yes, with- 
out any reservation. I am informed that at Rheinfelden the best 
terms to large consumers are £6 per horse-power per annum, with 
unlimited use. "Therefore, if the consumer can work his plant con- 
tinuously he obtains his power at the rate of jd. per horse-power 
hour, or 0°224d. per unit; but, if he is limited to factory hours, the 
price works out to dd. per horse-power, or O 673d per unit. It is 
obvious that with river water power the annual charge is the correct 
one ; it matters very little to the producer whether the consumer 
uses his power 1,000 hours or 8,000. With steam, however, the 
compensated meter system is the best, because the principal current 
expenses are proportionate to the supply, and the standing charges 
constant. . 

In my Paper on“ Cheap Steam Power,” read before the Northern 
Society of Electrical Engineers in November, 1896, I ascertained the 
total cost of steam power in a modern cotton mill to be 1d. per 
indicated horse-power hour; therefore the cost of the power at the 
machine pulleys cannot be less than Id., and is probably much 
nearer jd. (This estimate, of course, covers the loss in the engine, in 
transmission, and the interest, depreciation, and maintenance of 
shafting, &c., concerning which latter items I can gather no trust- 
worthy information) We have now to inquire whether electrical 
energy can be delivered to the axes of the machine at anytiny like 
the above prices, for I take it that the conveniences of electric 
driving would turn the scale in favour of electricity at equal prices. 

Those of you who did me the honour of reading my address to the 
Northern Society of Electrical Engineera,* delivered on January 10, 
1898, know that I look forward with intense interest to the early 
establishment of electric power stations on a large scale. On the 
occasion referred to I gave it as my opinion that power could be 

enerated in an installation of 50,000 E. P. at about £4 per indicated 
orse-power for continuous service, or about one-half that amount for 
factory hours. 

The details of the estimate are given below :— 


Basis, 50, 000. H. P. plant. Coal at 7s. per ton. 


— 2,764 hours. 8,760 hours 
(14 tons) (4 tons) 
or" eee 9 3 0 
Margin for bad coal and 
starting boilera, 25 p.c. 022 ' 0 "7 0 
Labour & management 05 0 | 010 0 
Repairs and stores 0 2 6 0 7 6 
— £0 18 5 — 22 12 6 
Interest, 5 per cent. ...| £012 0 , £0 12 0 
Depreciation, av rage on | 
total capital, 4 p. c. 0 9 6 | 0 9 6 
———_—— 1 1 6 = 116 
£11911! £314 0 


The capital cost, including land, buildings, and 20 per cent. spare, is 
taken at £12 per horse- power. 


This price of 40s. per annum is equivalent to 0°174d. per indicated 
` horse-power hour, a price at which I do not think there is much 
prospect of supply being offered at a very early date; but I believe 
that twice this price, viz , 0:348d., would certainly tempt capitalists to 
embark in such an undertaking. Electric motors in a cotton mill 
would have an all-round efficiency of about 83 per cent. at full load, 
or at average load about 80 per cent, which, multiplied by the 
conductor efficiency of 98 per cent., gives a total efficiency of 78:3 
per cent, making the price per horse-power hour at the machine 
Q-45d.—a price certainly not higher than the present cost of steal 
power, even in the very best examples. 

You will remark at once that the price of 0:318d. per electrical 
horse-power hour shows an enormous advance on the Manchester 
price of 0'93d., but it is not such a startling advance on the rates 
which are being offered and accepted by the Trafford Power Co. 


* [See The Electrician, Vol. XL., p. 383.—ED. E] 
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control. 


They are taking contracts at 0:560d. per horse- power hour, and I 
have no doubt that, under the guidance of their skilful and 
enlightened engineers, Messrs. Lacey, Clirehugh and Sillar, they will 
achieve a splendid success. 

You will quite naturally ask me: “ If power can be supplied by 
companies at such prices—why not by the Manchester Corporation ? 
This is a very proper question, but it should be addressed to them, 
not to me. I should say that they will probably do it some day 
when others have done it and have demonstrated the profit ; but in 
the meantime they will prevent others doing it within their area of 
In the case of the Manchester Corporation there is some 
show of reason in their attitude of objection, because they have wre 
and are still doing much to popularise electricity. Mr. Wordingham 
informs me that he has at present 1,419 H. . of motors on the mains, 
and applications for 348 H.P. more. But the opposition of some of 
the outside councils to the introduction of cheap power is perfectly 
inexplicable, except on the theory that the possession of a ''one- 
horse " electrical station is the sole object of their existence. 

There is at present no precedent in large power stations, conse- 
quently no municipality or local authority can attempt the experi- 
ment; but private enterprise is ready and willing to provide the 
capital and take the risk, and Lancashire has had the opportunity of 
being first in the field. But, except in the circumscribed area of 
Trafford Park, which is private property, the local authorities would 
have none of it. In the face of my knowledge of Lanca:hire, I 
cannot believe that this policy is approved by the men who lead the 
great textile and mechanical industries of the county. If they are 
content to follow at the heels of our foreign competitors, then they 
are not the men I have taken them to be. 

In dealing with this question of the electrical distribution ot 
power I have not entered upon the differences between dircet and 
alternating currents. The prices are sufficiently alike for the 
purposes of this Paper to allow them to be treated on the same basis ; 
and although the efficiency of alternating-current motors is at 
present something less than the efficiency ot direct-current motors, 
there is reason to believe that even this small difference is gradually 
disappearing. There is a very general impression that ae 
current is at a diradvantage for power purposes as compared with 
direct current, but this is only true of single-phase alterfiating 
current. The objection does not apply to multiphase alternating 
currents. Even with single-phase alternating current, motors can 
be used to advantage and with success, if suitable arrangements be 
made for starting up the motor without load. Such motors are in 
general use by consumers in the city of Worcester, and are giving 
satisfaction. Ihave also heard of their successful use in other places, 
although, with the exception of those at Windermere, they have not 
yet come under my own personal observation. 

In the preparation of this Paper I have collected a large amount 
of information bearing upon various aspects of the use of clectricity 
for motive purposes This information is in many cases not adapted 
for abstraction or condensation. I have therefore presented 
the most useful portions of it under three sectional headings in 
the Appendix. I do not claim that nothing of interest has been 
overlooked or omitted ; but I believe the Appendix will be found 
to contain a large mass of fairly exact information worth the 
attention of all interested in the utilisation of electric power for 
manufacturing purposes. Under sectional heading (A) will be found 
a set of tables giving the losses observed by different experimenters in 
shafting and pulleys, and also the power required for driving tools of 
various types. In section (B) are gathered together the names of 
some engineering and other firms who have adopted electric driving in 
their shops and factories. "The final section of the Appendix (C) 
contains the details of efficiency trials carried out by various 
observera with different types of motora, the figures for the average 
efliciencies, supplied by the manufacturers, being all presented in a 
general table, in order to facilitate comparison. Four diagrams, 
showing the result of the tests of three Oerlikon motors and of a 
Langdon-Davies motor, are also given in this section of the Appendix. 

In conclusion, I desire to thank Mr. J. B. C. Kershaw for the very 
valuable assistance he has given me in the 5 of this Paper. 
Tam also indebted to the gentlemen and firms whose names are 
given below for supplying me information as to the costs and effi- 
ciencies of motors made or tested by then: — The Brush Electrical 
Engineering Co., Mr. S. V. Clirehugh, Messrs, Ernest Scott and 
Mountain, Mr. J. L. Fuller, Messrs. Greenwood and Batley, Mr. 
W. Geipel, Mr. S. H. Heywood, Mr. Wilson Hartnell, Messra. 
Heath, Snoxell and Co, Mr. C. R. Heap, Messrs. J. H. Holmes 
and Co, Mr. T. Hawkins, Messrs. P. R. Jackson aud Co., Messrs. 
A. G. Keen and Co., the Langdon-Davies Motor Co., Messrs. F. 
H. Royce and Co., Messrs. Veritys Limited, Messrs. White, Jacoby 
and Co, the Westinghouse Electric Co., 32, Victoria-street, 
London, S. W., Mr. A. B. Blackburn, Mr. C. N. Russell, and the 
Electrical Co. y 

Since the completion of the Paper I have received from Mr. C. E. 
Hodgkin, the manager of the Falcon Works, Loughborough, particulara of 
some tests he has been so good as to make at my request. The figures 
show the number of watts required to drive the motor alone, thé motor 
and 82ft. of 24in. shafting at 500 reve. per minute, also the sañ with 
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13 idle belts. Particulars are also given of the watts (net) required to 
drive sundry tools. 


Tests of Pattern Shop Motor and Machines, 
MoToR—U 12, No. 3,077, 15 B. H. p., 1,025 revs. 


Shafting ................ 500 revs. | No. of bearing 10 
Length of do 82 ft. Length ...................-. 71 in 
Diameter T 24 in. | 
Motor running light —Armature watts 880 
Shunt s . UU 
Doll! 1.080 motor only. 


Driving shafting only — Total watts 


N 1,790 shafting. 
Driving shafting and 13 idle belts—Total watts. 3,742 
87 


872 idle belta. 


Net 
Net watts, 
Wood Planer (12in. cutter) Cutter running light ............... 1,078 
Cutter and bed runnignun/hh h . . 1,188 
Cutter take cut J cuts to zin. on Jin. pine 1,738 
Circular Saw—10in. diam.— Running light 1,007 
Cutling Zin pltibacci iiec stereo cadente d eno HR ean Ea aee 2,290 
Band, Saw —wheel 28in. diam., saw fin.—Running light... 958 
r ²ĩ˙ẽůùAu½... kx 1,738 
Grindstone, Aft. diam., Tin. wid U P: . 164 
Lathe, 2ft. Gin. centres—Lighjhh eee ene 768 
Working ur 1,200 
Two 12in. Lathes—Light l e 318 
Drill—l}in. spindle, bin. stroke — Lighhhſſ 40⁴ 
Drilling lin. hol qnò FFV 818 


The following is a comparison of the power lost in a steam engine and 
sbafting in one case, and in an electric motor and shafting in the other 
case. 

The engine, which is a D Universal, is capable of indicating 45 R. p. 
It drives 288ft. of 24in. shafting and 46 belts. 

The indicated horse-power required to drive the shafting and idle belts 
is 9'1, equal to 6,788 watte. 

The average load (indicated) is 17 H.P., and the maximum load 30 K. v., 
consequently the average efficiency is only 47 per cent. 

Another line of shafting of the same size (24in.) and 144ft. long, driven by 
a motor of 15 . P., takes 2,570 watts; but in this case there were only 16 idle 
belts. Consequently, to make the comparison fair, we must add 7 belts 
at 67 watts each=469, making a total of 3,039 watts. If this be 
doubled, to make the comparison fair with the steam engine drivin 
double the length of shaft, we obtain a total loss of 6,078 as com 
with 6,788. 

This result is much more favourable to the steam engine than is 


commonly supposed. 
(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Yarmouth Municipal Electric Supply Works. 


The Yarmouth undertaking is making steady if rather slow 
progress towards a self-dependent position. In spite of the 
fact that the concern has now completed its fourth year, the 
working profit was insufficient to meet the capital charges. 
On the other hand, the general position of the undertaking 
will bear favourable comparison with many places of similar 
size, and the progress last year in the matter of increased 
lamp connections and output is very promising. With 69 
new consumers the equivalent lamp connections show an 
increase of 45 per cent. The output of 282,779 units sold is 
an increase of 22:5 per cent. as compared with 1897. The 
average total revenue per unit has remained practically 
constant at 5-O7d. per unit. It is satisfactory to see 0. 2d. 
knocked off the total costs, thus reducing them to a very fair 
average figure at the output. 

When we come to look into the several items of generating 
costs, some things are not quite so satisfactory. For some 
reason the fuel charge, at 1:24d., is above the normal by 
something like O-4d. Oil, water, and stores are also too high 
by about Od. These two rather high items are to some 
extent balanced by station wages and repairs and maintenance, 
which are sufficiently low to make the collective figure of 
generating costs very satisfactory. Nothing can be said 
also against management and property charges at 0726d. 
per unit. 

The working profit amounted to £1,861, representing 5:38 
per cent. of the mean capital expenditure, and although the 
net result of the year's operations was a deficit of £160, yet it 


must be admitted that the capital charges in respect of interest 
and sinking fund, amounting to 5:84 per cent. of the capital, 
were fairly adequate. : 


The following table serves to indicate the progress of the 
concern since 1895 :— . 
. | Plant | Tota]; Net loss. 
' | capa- costs y 

nded city. per 2 to 

w. KW. | unit. Total. capital. 

360 13:694. £166 | 379% 

390 |37Zd., 616 | 247% 

390 ,3°35d.: 437 | 138% 

435 5˙15d. 160 | 046% 


Scarborough Electric Supply Co. (Limited). 

The accounts of the working during 1898 of the Scarborough 
Electric Supply Co.’s undertaking show that steady progress 
is being maintained. During the year 58 additional con- 
gumers with the equivalent of 2,277 8-c.p. lamps were added 
to the mains. The output, at 217,254 units sold, shows an 
increase of 5,847 units or 27°6 cent., and was productive 
of a total revenue of £5,402, or at the rate of 5-97d. per unit. 

Although a slight reduction in the costs has been effected— 
about O'1d.—they are still, at 8:48d., rather too high, even at 
the low output. Works costs at 2:07d. are also too high by 
nearly 0'5d., fuel and station wages being the mischievous 
items. 

The working profit of £2,296, representing 6:1 per cent. 
of the mean capital, is a material advance upon the £2,021 
of 1897, With but £488 in the depreciation fund after 
five years of working, we cannot but think that the directors 
have made an unfortunate step in recommending a dividend 
of 54 per ‘cent. while the vote to the depreciation fund was 
only £417 or 1:1 per cent. of the mean capital. 

In the appended table are given a few figures indicative 
of the progress the concern has made :— 


7 
Lamp Max. Plant Total Groes profit. 
Y eor eonnec- Output supply capa- | cost 15 = 
ear con- | tion, (Upits qm nded cit È Mean 
sumers. ." gold). Y. | Per Total. > 
Equiv. | KW. KW. | unit. | capital. 
1894, 183 | 10480  86594| 150  Á300| .. — - 
1895| 235 | 12,788 135,177 215 525 |4394. £998 519. 
1896 298 17,727 174,514 246 525 380d. £1,603 4937) 
1897 330 | 20,067 211,407 286 525 353d. £2021 5837 
1898 383 | 22344 217251 274 675 |3434. 82,295 6077, 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 0,1899|Kingston-upon-Hull (Mun.) June 9, 1890 
Ayr (Municipal)............Sept. 22, „ |Kingston-on- xi 5 » n" 
Bedtord (Manipal) hea. May 19, „ | Lancaster (Municipal). „1 
Belfast unici ) eevereteces Sep b, » mpany) „6 „ 6 % „%%% „ 6„»„ ar. 8. 1 
Birming (Company). . . Sept. 15, ,, | Leicester (Municipal) ...... Jan. 20, „, 
Blackpool (Municipal) ....Sept. 20, „ Leyton (Municipal) ........ Sept. 8, „ 
Bournemouth (Company) .. April 23, ,, | Live 1 (Municipal)...... June 9, „ 
Bolton (Municipal) ........ Dec. 9, 1898| Manchester (Municipal)....Aug. 11, ^ 
Bradford cipal) ...... April 14, 1899| Newcastle and District (Co.) Oct. 6, „ 
Brighton (Municipal) ...... ay 12, „ | Newcastle-upon-Tyne(Co.) April 14, „, 
Bristol (Mun errs July 14, „„ | Northampton (Company) ..Oct. 20, n 
Burnley (Municipal) ...... Aug. 25, „ | Norwich (Company) .. Dec. 7, 1898 
Burton-upon-Trent (Mun.) April 21, „ | Notting i (C mpany) . . Mar. 17, 1899 
Bury (Municipal) .......... Sept. „ Nottingham (Munici . July 21, » 
Cambridge (Company). . . . Mar. 10, „ Oldham (Munioipal) . .. . . . Nov. 18, 1898 
Cardiff (Municipal) ........ an, 6, „ |Oxtord (Company)) May 19,1899 
Charing Cross (Company) .. Mar. 17, „ | Pontypool (Company) May 5, » 
Chelsea (Company) ives ber ar. 81, „ | Portsmouth (Muni ). .. July 14 „ 
Cheltenham (Municipal)....Oct. 7, 1598| Preston (Company) ........ Sept. 29, » 
Chester 10 90 . erem us Hrs on y) $ RS Oct. i n 
o ndon (Company).. May p mon mpany)...... t. 1" 
Clerkenwell (Company). . Aug. 18, „, |Scarboroug (Company A 1,1898 . 
Derby (Municipal) . . . . Dec. 9,1898|St.James' & Pall Mall (Co.). Feb. 24, 1800 
wabury (Mune pal)...... Nov. 25, „ St. Pancras(Vestry)........ May 36, . 
Dover (Company) ........June 2, 1890|Sheffield (Company)........ Dec. 1e, 1893 
Dundee (Municipal). Nov. 4, 1898 |Shoredi eatry) ) Oct. $7,1899 
Eastbourne (Company) July „ Southampton (Municipal) . June 3. 1893 
burgh (Municipal Oct. 14, „ |Southport (Municipal). July 7,1899 
Exeter (Municipal) ........ Aug. 5, „ South Shields (Municipal). July 7, v 
Glasgow (Municipal) ......Sept. 1, 18990 Stafford (Municipal)........ Oct. $1, 1898 
a ord on pan ). ... . May 6, „ Sunderland (Municipal)....July 28, 1099 
Halifax (Municipal)........ July 21, „ |Taunton (Municipal) ......June 16, » 
Hammersmith (Vestry) .. ay 26, „ {Tunbridge Wells (Mun.) . Sept. 1, » 
(V "m EN Aug. 25, ,, |Walsall (Municipal)........June 23, » 
Hanley (Municipal) ........ April 28, „ |Wandsworth(Company) ..Aug. IF. » 
te (Municipal) Oc „ „Westminster (Company) ..Feb. 24, » 
Harrow (Company) ........ June 16, „„ | Whitehaven (Municipal) . July 2, n 
Hast gs & Bt. Co.) April 29, 1598 | Windsor (Company).. . . . Dec. $0, 1303 
H'use-to-H'useCo.(K'ns' gtn) 81, 1899 Wolverhampton(Muntotpal) June 80, 1899 
Hove (Company) lave wa aie as Pus oolwich (Company) ...... Jan. 18, » 
d (Municipal) Oct. 6, , eie ualia æ À 7.7 
„ |YXarmouth (Municipal) June 17, 189% 


Islington (Vestry).......... Oct. 97, , 
Kad ett e 21 Erishib (Co.) Mar. 8, „ 
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The Scarborough Electric Supply Co. (Ltd.) 


Date of Commencement of Supply. cessas . . | October, 1894.“ [transformers. || September, 1893, [partly house trans. 
System of Supply ........... —— — Alt.-cur. transformer sub-stations aud house|| Alternate-current transformer sub-stations and 
Olsef ee eC ese vevesse sasise Gordon Bryant. F. G. Holden. 
YEAR ENDED DEC. 31, 1897. DEC. 31, 1898. DEC. 31, 1897. | DEC. 31, 1898. 
QUANTITIES— 
Units generated . eee ee PETE EP E 271,420 522,371 214,044 443,066 
A OI (eM pus sittrickesétkcaem vocnsespe ése 190,000 232.779 211.407 917,254 
„ sold to consumers PHOT rere 120,760 150,329 211,407 217,254 
„ sold for public lighting, ......... A 69,240 78,250 nil. nil. 
„ used on works . . . . cee —— 15,160 5,883 2,637 2,755 
UNITS SQLD PER 8 C.P, LAMP CAPACITY Se 15˙8 171 12:9 193 
Maximum supply demanded .............—.... eee 220 kilowatts 267 kilowatts 286 kilowatts 274 kiluwatts 
Number of Publio lamps — — 72 arc 77 arc 
Number of consumers . . . . . .. . . .. 5 245 314 
Connections to mains in 8-c.p. lamps Sees bes TT 10,000 14,500 
CAPACITY OF PLANT IN 8-C.P. LAM f q . 12,000 13,600 
CAPACITY OF PLANT IN KILOWATTS..........—..e 390 435 
Per kilowatt Per kilowatt Per kilowatt Per kilowatt 
CAPITAL— en capacity. Total. 2 Tou, capacity. Total, capacity. 
AUTHORISED (TOTAL) ...... ..... - | £35,200 | £903. | £40,000 | £920 | £50,000 | 2952 | £50,000 | £741 
Share . . . .. . . . . . . . T 888 — só sadoo — sg EM — 50,000 95:2 50,000 741 
Loan (inclu Debenture — dO PPM pud eee | 35,200 90:3 40,000 92:0 —.— De N ii 
RECEIVED (ror ATI)... . . . | 33.0084 84:6 34,908 80:3 35.967 685 38.083 56˙4 
. Kd PUPU DTP PPS MANC E — ales = 35,667 68:5 38,083 56:4 
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SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
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SPECIAL NOTICE. 


NOW READY.—Vol. XLIII. of TI ELECTRICIAN” (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases 
for binding. Price 2&, by post 2s. 5d. 


A complete set of the Second Series of THE ELECTRICIAN ” can now be 
supplied. These sets are very scarce, and early application should be made. 


THE PACIFIC CABLE AND ITS ALTERNATIVE. 


IN the half-yearly report of the Eastern Extension, 
Australasia and China Telegraph Co., just issued, reference 
is made to the offer of the Company, in conjunction with 
the Eastern Telegraph Co., to provide a new cable from 
England to Australia, vii the Cape of Good Hope. Those 
who have read the able and exhaustive report of the 
PosrMAsTER-GENERAL of South Australia, published in full 
in our issue of October 20th, will have seen that the proposal 
in question is important and far-reaching. It is at once to 
reduce the rates on ordinary messages to 48. per word (an 
average reduction on Australian telegrams of 94d. per word), 
to 8s. per word for Government messages, and to Is. 6d. per 
word for Press telegrams. In addition, the company offer to 
lay a cable from Durban to Fremantle (West Australia), 
viá Mauritius, Rodriques, and Cocos Islands. This will be an 
extension of the direct submarine line from England to the 
Cape of Good Hope, touching, amongst other places already 
connected by cable, at Ascension and St. Helena, messages 
passing from Cape Town to Durban by existing land lines. 
The companics scek no subsidy or guarantee, but ask only, 
in consideration of these liberal concessions, that they should 
be allowed to open offices in Perth, Adelaide, Melbourne, and 
Sydney, as they have always done in the principal towns 
of Great Britain. They further agree that, when the 
revenue from Australasian traffic, after the successive reduc: 
tions, again reaches an average for three years of £950,000, 
the rates shall be successively reduced to 8s. 6d., 3s., and 
2s. 6d. for ordinary messages. The existing cables to Aus- 
tralia and South Africa being duplicated throughout, and 
tripled for the greater part of the distance, the new route 
will form a complete triplicate connection with those places ; 
will open up communication with Ascension and St. Helena, 
at present telegraphically isolated ; will give duplicate lines to 
Mauritius, and form another alternative route to India, China; 
&c., in the event of interruption to the Mediterranean or Red 
Sea cables, as well as secure an additional connection between 
many intermediate places. Sir CHARLES Topp, the Postmaster- 
General of South Australia, recommends the acceptance of this 
spirited offer; and it will, we think, be admitted that the com-. 
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panies concerned are showing no lack of enterprise in meeting 
the commercial and strategical needs of the Empire so far as 
justice to their shareholders permits them to do. They are 
willing to surrender the natural increase of traffic, stimulated 
by considerably lower rates, for many years to come, in order 
to make immediate and successive reductions of tariff, as well 
as to spend during the next two years, on providing the 
alternative communication, about two millions, with its 
concomitant increases in interest, working expenses, repairs 
and renewals. 

Sir CnARLES Topp deals also with the Pacific cable question, 
and as an expert unflinchingly lays bare its weak points. The 
existing routes have many feeding places, while the Pacific 
line will connect no places of importance except the termini, 
and must draw its revenue from messages between the 
United Kingdom and Australia, plus the small traffic between 
Australia and Canada and the United States. To save cost, 
it has been suggested to land at Hawaii; but even if 
the Pacific sections only touched at British territory, it 
could not be called an “all-British’’ route, as it would 
use an Atlantic cable owned in the United States. Again, 
to secure the communication it would be necessary to lay 
u duplicate line in the Pacific, which would make the loss 
on working exceedingly heavy—and even then would afford 
no certainty against “faults” which would stop trans- 
mission. For instance, three sections—short, compared with 
the Pacific line—in the eastern part of the Australian route 
have been simultaneously interrupted, thus cutting off 
communication with the Antipodes; and more than once 
the cables on each side of Africa have been broken at practi- 
cally the same time. The report contains a list of interruptions 
to Atlantic cables, which are only about one-third of the length 
of the Pacific line, for the nine years from 1887 to 1895. 
It is shown that iu each of four years two cables out of 
seven were broken at the same time; in four other years, 
three out of seven were simultaneously interrupted ; and in 
1894 four lines out of seven were unworkable at the same 
time. 

Sir CnmanLEes Topp's examination of the financial aspect 
of the Pacific cable scheme is decidedly not encouraging. 
Assuming a through rate of 8s. 6d. per word and an annual 
growth of revenue of 7 per cent., which he thinks too high an 
estimate, the deficit with two cables would not even for the 
tenth year be less than £140,589 ; or with one cable £10,089, 
Sir CHanLEs Topp estimates the cost of a Pacific cable at 
more than two millions sterling, and draws attention to the 
scarcity and very high price of gutta-percha. With the 
extensive cable-layiog programme which is projected during 
the next two years, it is not too much to say that, if it were 
decided to attempt to carry out the Pacific scheme also within 
that time, gutta-percha would go to such a price as would 
make the cost of that cable so heavy that even the 
Government would not care to face the inevitable loss. 
Sir Cuarves further points out that, in any circumstances, the 
Australian Colonies would have to bear a serious loss under 
the Pacific scheme, while by the adoption of the Eastern 
Extension Co.’s proposals they would derive at no cost all 
the advantages of an additional cable, with reduced uniform 
rates, commencing at 4s. and gradual reductions to 2s. 6d. 
With such a report before them, the Australian Colonies will 
probably think twice before they burden themselves with 
Pacific cables from sentimental or other equally unpractical 
considerations. The probability of a United States competi- 
tive cable in those waters, which would greatly augment the 
estimated deficits, is a further obvious reason for having 
nothing io c o with such schemes. 
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Copies of any of the underm»ntioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
— — 


Practical Magnetism aud Electricity. ByJ.'RzaiwALD AsHWwORTH, 
M. Sc. (Vict.). (London: Whittaker and Co. 1899.) 2s. 6d. 

The title of this little book is hardly appropriate, as it 
partakes more of the nature of an elementary laboratory 
manual of experiments in electricity and magnetism. It is 
intended as a guide to an experimental knowledge of elec- 
tricity for students attending elementary lectures. The work 
is divided into three parts—viz., ‘‘ Magnetism,” Electricity 
at Rest," and “ Electricity in Motion," in the order named. 
The reason given for this order is that the experiments in 
magnetism require only a moderate amount of skill and are 
comparatively easy to understand ; those in electrostatics a 
higher order of skill, etc. We must say that we cannot agree 
that this is an adequate reason for the course taken. The 
collective subject admits of being presented to the student in 
more logical sequence, and of therefore being more scientific- 
ally apprehended by him than it would be in the order of 
treatment in which “ Electricity at Rest’’ is discussed after 
* Magnetism.” With these strictures, we must say that the 
experiments are well chosen and described, and the error is 
not fallen into of making the explanations more minute than 
is absolutely necessary. The student is thus called upon to 
exercise his ingenuity—an exercise more than anything 
calculated to impress upon him the why and wherefore of the 
phenomena he produces. 


Measurement and Weighing: a First Year's Course in 
Elementary Physics. By Epwin Epser. (London: Chapman 
and Hall. 1899.) 2s. 6d. 

In this volume we have the result of Mr. Edser’s endeavour 
to arrange a course of experimental physics suitable to a first 
year student, which should form a basis for ensuing scientific 
work, and impart a physical definiteness to those elementary 
mathematical conceptions and trains of reasoning which so 
frequently occur in physical investigations. The field selected 
has been purposely limited with the object of ensuring 
greater thoroughness of treatment. The chapter which deals 
with mass and density handles these subjects with much detail, 
and in a slightly novel manner which should render them 
more intelligible to tlie reader. 


Specification.: No. 4, September, 1899. (London: The Proprietors of 
the Budders’ Journal and Architectural Record.) 

This half-yearly publication continues to enlarge, No. 4 
containing a hundred pages more than its immediate 
predecessor. It presents itself also in a somewhat more 
serviceable binding. There is an enormous amount of matter 
and data, useful to engineers and architects, contained in the 
726 large pages constituting the volume. Among the data 
of direct interest to electrical engineers there are some figures 
given in the section “Architect’’ on the cost of erection of central 
station buildings and on the cost of wiring for electric light 
in different establishments, Mr. K. S. MacKinlay gives 
another instalment, discussing “ A Country House Electric 
Lighting Installation,” and deals with the choice and position 
of lights and fittings. In the section on ‘‘ Wind Motors” 
there appears a short description of an interesting electric 
lighting plant worked by a modern wind-engine which has 
been erected and, it is stated, is very successfully running at 
Boyle Hall, West Ardsley, Yorkshire. We learn that ‘ the 
whole plant has been specially arranged to run without any- 
one in attendance," and that it is estimated that not more 
than three hours a week will be spent in looking after the 
engine and dynamo, and this time will be mainly occupied in 
oiling the engine." This statement appears intended to 
exclude the attendance necessary on the storage cells, of 
which there are installed sufficient to run the lights (about 
109) for about eight days in winter and fourteen in summer, 
should there be no wind. The section Legal contains a lot of 
information on the law pertaining to engineers and engineering 
contracts, and is followed by a useful supplement sheet table 
of the wages paid in different trades in various districts in the 
In £his number. each section is 


ihe end of the- volume. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounNika pv’ Ase. | 


Universal Mercury Interrupter.— An interrupter of a par- 
ticularly interesting type has been devised and constructed by 
Max Levy, Berlin. Its most valuable feature is its power of 
adjustment, which not only extends to the number of inter- 
ruptions per second, but to the fractional value of the 
interruption in comparison with the closing of the circuit. It 
consists essentially of a fine jet of mercury forming one 
contact piece, and a series of teeth cut in a cylindrical surface 
forming the other contact piece. The construction is shown 
in the discram. An electromotor drives both the wheel and 
the pump of the mercury jet f. By turning the ebonite nut : 
the jet may be raised or lowered, and thus the ratio of con- 
tact to interruption varied between zero and infinity; hence, 
whatever may be the E.M.F. used, the mean current strength 
mey be brought to the same uniform value. When not in 
action there is always interruption of the current, a circum- 
stance which is practically very convenient. The ordinary 
arrangement of the driving mechanism provides for a speed of 
800 to 1,000 revolutions per minute, or, since there are 24 
teeth on the wheel, and the teeth can be separately mounted 
or omitted, the interruptions per minute can be varied between 
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300 and 24,000, or from 5 to 400 per second. All the effects 
of Wehnelt's interrupter can be repeated with the new 
interrupter. Moreover, any induction coil can be driven 
direct from the local lighting system without the interposition 
of resistances, since the mean current strength can be 
regulated at will. The interrupter should have a great future 


before it. 
(M. Lavy, Hectroteohn. Zschr., October 12, 1899.] 


Cooling Device for Róntgen Tubes.—For keeping the anti- 
cathode cool, and thus avoiding the inconveniences and 
dangers attending the use of high-rate Róntgen tubes, several 
devices have been adopted. B. Walter described one recentl 
in which the anti-cathode was connected by an iron rod wit 
a small flask of water outside the tube. A. Buguet and V. 
Chabaud have brought the water into direct contact with the 
anti-cathode. A wide tube of platinum is soldered directly 
into the glass tube. Its end is cut at an angle suitable for 
carrying the anti-cathode, which seals the tube hermetically 
at that end. The other end projects outside the tube. 
It is bent upwards, and carries at its extremity a flask 
of water. The water being on the inside of the anti- 
cathode itself, the latter can never reach a temperature 
superior to the boiling point of water as long as the supply 
of water is kept up. If the temperature is to be 
kept still lower, a concentric tube can be inserted in the 
platinum tube and water circulated through the system. 
The anti-cathode is made wider than the platinum tube, so 
as to form n flange stopping the stray cathode rays. The 
platinum tube is also protected by a sleeve of glass. In 
practice the new device has proved eminently satisfactory. 
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It is capable of withstanding the discharges produced by the 
largest induction coils actuated by the most rapid interrupters, 
which would fuse an ordinary anti-cathode in a few seconds. 
The vacuum does not undergo any change in the process. 
The intensity and composition of the Röntgen beam can now 
be kept constant for any exposure practically necessary, and 
many dangers are thus eliminated. 
([Buauet and CHABAUD, Comptes Rendus, October 16, 1899.) 


New Radto-active Substance.—By further analysis of the 
materials contained in pitchblende A. Debierne has isolated 
a substance generally resembling titanium, but possessing 
in addition a remarkably high radio activity, estimated at 
100,000 times that of uranium and its salts, and about the 
same as that of radium and polonium, from which substances, 
however, the new material differs decidedly in chemical 
characteristics. Polonium has the chemical properties of 
bismuth, and only separates from it on fractional orystal- 
lisation. Similarly, radium goes with barium. The new 
substance was isolated in the course of a detailed study of 
the constituents whose acid solutions are not precipitated 
by sulphuretted hydrogen, but are completely precipitated 
by ammonia or by ammonium sulphide. After elimi- 
nating as completely as possible the known radio- 
active substances like uranium, polonium, and radium, 
a residue was obtained consisting largely of iron oxide and 
alumina, but also containing small quanties of zinc, man- 
ganese, chromium, titanium, lanthanum, and! other rare 
elements. The portion containing the titanium group of 
metals showed considerable radio-activity, and after a com- 
plicated treatment, the details of which are promised in a 
subsequent Paper, & material was finally evolved showing the 
high radio-activity of radium, without, however, being self- 
luminous. It makes gases capable of discharging electrified 
bodies, excites the fluorescence of barium platinocyanide and 
other screens, and acts upon the photographic plate. 

(A. DxBrzRNE, Comptes Rendus, October 16, 1899. 


Wireless Telegraphy on Mont Blanc.—It might be expected, 
a priori, that wireless telegraphy would be as successful in 
the higher regions of the atmosphere as on sea level, if not 
more so, But it is by no means certain that the peculiar 
conditions as to atmospheric electricity, and the continuous 
surface covering of permanent snow, which are characteristic 
of the Alpine landscape, do not offer hitherto unknown 
obstacles to the new telegraphy. The experiments in sending 
messages between Chamonix and the top of Mont Blanc, 
carried out by J.and L. Lecarmo, are therefore of considerab!e 
interest. The sender was stationed at Chamonix, 1,000m. 
above sea-level, and the receiver at the Vallot Observatory, at 
an altitude of 4,350m. The lineal distance between 
the stations was 74 miles. The coherer used was one 
of Branly’s gold-filing pattern. The hammer was con- 
structed so as to interrupt the current traversing the 
coherer before tho shock, thus enabling a feeble knock to 
decohere the apparatus and keeping its sensibility practically 
constant. The transmitting mast wire was 25m. long, and 
was mounted at an inclination of 80dey. to the ground. The 
best signals were obtained with a sparking distance of 2em. in 
the oscillator. The absence of liquid water was found to be 
no disadvantage. Clouds did not interfere with the signals. 
Atmospheric electricity did interfere with the receiver, but 
not so as to spoil the messages. The greatest and indeed the 
only serious obstacle was the three-phase electric lighting 
system of Chamonix, which made telegraphy impossible at 
night time, at least with the type of coherer used. The 
stations were visible to each other, and the telegraphic 
messages could be verified by optical means. 

[J. and L. LEcARME, Comptes Rendus, Oct. 16, 1899.] 


Improvements in Lippmann Photography.—O. Wiener, who 
has for some time been actively studying the Lippmann 
process, points out and explains the faults in the pictures 
produced by the peculiar interference of the rays reflected 
from the gelatine surface with thé rays proceeding from within 
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the gelatine itself. There is always a difference of phase 
between the surface wave and the wave reflected from Lipp. 
mann’s first elementary stratum, and this difference of phase 
displaces the spectrum colours towards the red, and produces 
wrong colouring. The obvious remedy is to eliminate the 
surface reflection altogether. This can be done by immersing 
the finished plate in a bath of benzol, which has about the 
same refractivity as gelatine, and therefore eliminates the 
reflection at the surface of the latter. A less circumstantial 
remedy consists in producing a large difference of path 
between the surface wave and the first elementary wave, by 
coating the gelatine with a layer of collodion. If this layer 
is made of such a thickness as to make the phases of the two 
waves coincident, very brilliant and true effects are obtained, 
but that can only happen by a fortunate accident, as the 
thickness required differs with the colour. 


[O. Wigner, Wied. Ann., No. 10, 1899.] 


Electro-photography.—A study of Lichtenberg figures has led 
L. Fomm to devise a plan for photographing sections of 
different kinds of wood by simple contact. The sections must 
be thin and smooth. They are covered on one side with 
tinfoil, and on the other with a sheet of bromide paper, with 
the gelatine in contact with the wood. A negatively-charged 
metallic point is mounted at a distance of bcm. from the 
paper surface. An influence machine produces a good 
impression in about half a minute, showing clearly the 
cambium rings and medullary rays of the wood. What 
happens is that the paper is negatively charged, and the 
narrow layer of air between it and the wood is filled with 
photographically active glow-light, which varies in intensity 
according to the nature of the woody substance. The electro- 
photograph thus obtained is not necessarily similar to 
an ordinary photograph, since the light and shade does not 
depend upon the optical character, but upon the physical or 
chemical structure of the surface. Thus the medullary rays 
of oak come out bright, those of beech dark, though optically 
they are both bright. The reason is that the medullary rays 
of oak contain much starch, those of beech little. The author 
does not seem to have attempted to print drawings, writing, 
or type in this manner, but if that could be done it would be 
very useful, as a lens could then be dispensed with. 

[L. Foxx, Wied. Ann., No. 10, 1899.] 


THE THEORY OF THE POWER FACTOR. 


BY ALEXANDER RUSSELL, M.A. 


It is found to be convenient in practice to call the ratio of 
the real watts expended in an alternating-current circuit to 
the apparent watis the power factor of the circuit, The 
following investigation is an attempt to show how the power 
factor is related to the shape of the waves of current and 
potential difference, and their relative positions. The inventor 
of new alternating-current motors or arc lamps nearly always 
claims that his apparatus has a high power factor. It may, 
however, have a higher power factor on some circuits than on 
others. It will not be uninteresting, therefore, to try and see 
from first principles how the power factor depends on the 
shape of the waves. 

A study of the curves shown and the figures given in 
Messrs. Duddell and Marchant's Paper on Experiments on 
Alternate-Current Arcs by Aid of Oscillographs ”* illustrates 
how the power factor varies with the shape of the waves. We 
see, for example, from the photographs they give, that the 
more the P.D. waves and the current waves approach 
similarity the higher the power factor. We also see that the 
power factor has very little to do with the cosine of the angle 
of lag except in the very particular case when both the waves 
are sine curves. 

The insertion in the circuit of a piece of apparatus like an 
arc lamp possessing variable resistance and inductance makes 
the direct analytical treatment of the problem very difficult. 
We will therefore consider a few simple mathematical curves, 
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and see how their power factors are related, and whether 
these relations bear out what Messrs. Duddell and Marchant 
discovered experimentally. Before doing this we will prove a 
fandamental theorem on the power factor, and define what 
we mean by phase difference. 


The Power Factor.—The power factor of a circuit is the 
ratio of the real watts being expended in it to the apparent 
watts. 

In mathematical symbols the power factor 


fei 
= 0 : 
PER CH 
cet fioc V 
0 0 


where e and 1 denote the instantaneous values of the volts 


(i) 


aud amperes, t is the time in seconds and T the period of the 


alternating current. 


T'heorem.—1f the power factor of a circuit equal unity, then 
the instantaneous value of the volts divided by the instan- 
taneous value of the amperes is constant. l 

The current wave and the P.D. wave are therefore similar 
curves vanishing at the same instant, and also attaining their 
maximum and minimum values at the same time. 

To prove this we notice, from the meaning of the integral 
sign, that 


ei; ey + eg + Tes 


1 
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en €y &., being equidistant ordinates of the E. M. F. wave. 
Dividing up the current wave into the same number of 
ordinates, we see that if the power factor equals unity, then 


(eiti + eg + %, n Test)? 1 
(e T ent + e. (115 + 122 + ...... nr 7 
. (eiii T , t J- (ei? T e ...... (11 + 2,7 +...... )=0, 
*. (ei iz — eat)? + (eig - 62, )? .. .. . 0. 
Now, since the square of a number is always positive, 
therefore every term on the left hand side is positive; and 


since the sum of them is zero, therefore every term must be 
zero. 


Hence elt — Cot, — 0; eig — 643, = O; &., 
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which proves the theorem. 
Again, since (eit - egt)? + (eiig - egt)? . is always 
greater than zero except when each term equals zero, it 


Fia. 1. 


easily follows, by going through the above proof backwards, 
that the power factor is less than unity except in the very 
particular case when the current and E.M.F. waves are 
similar curves. 

By defining the power factor as the cosine of a certain angle, 
we are able in many cases to give a geometrical interpretation 
to the quantities involved, and hence we càn easily prove many 
algebraical relations between them by the help of known 
theorems in geometry and trigonometry. We will consider 
a simple case. 

Suppose that B,C (Fig. 1) is part of an alternating-current 
circuit. Let the resistances between BB, and B,B, be R, and 
R, respectively, and suppose them non-inductive. Let ei, e 
be the instantaneous values of the P.D. between B, and C, 
and between B and C respectively, and let the instantaneous 
value of the current be t. 

Then evidently we always have 


, . 
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Hence by summation over a whole period 


V'2= Vj! RA? - 2R,W,. (ü.) 


SOME RECENT APPLICATIONS OF ELECTRO. 


where V', Vi, A and W are the effective values of , ei, i, and ei | METALLURGY TO MECHANICAL ENGINEERING.“ 


respectively. 

Now, if we denote the power factor of the circuit B,C by 
cos S 
. W 


cos $i = ,—. 
1 


Hence substituting in (ii.) we get 
V' = V? T REA? - 2R,V,A cos ¢,. 

If we now construct a triangle CBBI (Fig. 2), whose sides 
CB, BBl, and B,C are V, R,A, and V, respectively, we see 
by trigonometry that the angle CBIB is 51. The cosine of 
CB,B is therefore the power factor of the circuit CB, (Fig. 1). 

Similarly producing BB, (Fig. 2) to B, and making B,B, 
equal to R,A, it is easy to show that the cosine of the angle 
CB,B is the power factor of the circuit CB, (Fig. 1), and that 
CB, (Fig. 2) is the P.D. between C and B,. If V, denote 
this P.D. and ¢, denote the angle CB,B, then by trigonometry 


V; sin ¢, = V, sin $, 
Interpreted electrically, this means that the reactance of the 
circuit between C and B, equals the reactance between C 
and Bi. 
If we denote the angle CBK by 4' then 
V, cos i - V' cos 4 = RA. 
„. VIA cos $, - V'A cos œ = RA’. 
Bince V,A cos 4, is the work done between B, and C it follows 
from this equation that V'A cos ꝙ is the work done in the 


C 


B; B, g K 
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circuit BC. Hence cos $' is the power factor of BC. 
Fig. (2) then can be used to prove many relations between 
the volts, amperes, and watts in the circuit, and hence defining 
the power factor as the cosine of an angle is a real help in 
understanding the relations of the various quantities involved. 

De /initiun of Phase Difference It is convenient to call the 
angle whose cosine is the power factor as the phase difference 
between the curves of P.D. and current. More generally, if 
e, and e be two periodic functions of the same frequency and 
¢ be their phase difference then 


[evade 
cos ġ = - " 


T ^ . 4T MU 
2 3 . 


¢ being an angle between Odeg. and 180deg. 

FE.vample.—lf p be the phase difference between e, and e, 
calculated from (iii.), and V, and V, be their effective values, 
then the effective value V of e, + e, is got by finding the length 
of the diagonal of the parallelogram constructed with V, and 
V, as adjacent sides, the angle between them being 4. 

We must be careful to make a distinction between the angle 
of phase difference as defined in (iii.) and the angle of phase 
difference as we are accustomed to consider it when discussing 
sine curves. The P.D. wave and the current wave may have 
their zero points coincident and attain their maximum values 
at the same time, and yet their phase difference as defined 
above may be a considerable angle. This will be best under- 
stood by solving a few numerical examples. 


(To he concluded.) 


(ii.) 


BY SHERARD COWPER COLES, ASSOC M. INS T. C. E., M. I. M. E., M I. E. E. 


Electro- chemistry and metallurgy are beginning t» play an 
important part in large engineering works: for instance, electricity 
is now being applied to galvanising, the removal of mill scale, 
the proiuction of metallic reflectora, the manufacture of copper tubes 
and sheets, the recovery of tin from tin scrap, and for the coating of 
iron and steel with brass, for welding, brazing, soldering, and for 
N files. It is also being introduced to allied industries such 
as the manufacture of white lead. Time will not permit of my 
giving a description of more than the three first applications. 


(ralvanising.— Electro-galvanising is at the present time extensively 
used for coating the frames and plates of torpedo boat destroyers, and 
for the galvanising of tubes for water-tube boilers such as the 
Normand. One feature that makes this process particularly suitable 
for this class of work is that it does not cover up defects; nor dpes it 
reduce the tensile strength of iron and steel of small section, or 
distort it, as in the case of hot yalvanising; but it shows up any 
defect in the steel, which means a considerable saving of time and 
money, as any flaw in the steel is detected at an early stage of manu- 
facture, and not in the final testinz—as, for instance, when all the 
parts of a boiler have been assembled. Another advantage of electro- 

alvanising is that the plant can he worked intermittently without 
oss, and varying thicknesses of zinc can be obtained at the will of the 
operator ; the thickness of zine usually applied to such work as 
boiler tubes is 1oz. to 1]oz. per square foot. 


p—— — — — — 
Fic. 1. 
Neale in. - 1ft. 


H Wasting tank. 
E Overtlow tank. 
H Dyoam> and mot or. 


A Pickling tank. 
D Regenerating tank. 
G Air compressor. 


C Zincing tank. 
F Compressed air tank. 


The process of electro-galvanising consists of tirst removing the 
scale and rust from the work to be galvanised, either by immersing 
in an acid solution or by eand-blasting. It is then placed direct in 
the galvanisiny bath, which is composed of a solution of zinc sulphate 
containing about 3007. to the gallon of solution. The work to be 
galvanised is suspended by means of gun-metal carriers which rest 
on bars or girders running the length of the tank ; the electric current 
is conducted into the solution by means of lead or zinc plates, the volt- 
age at the terminals of the dynamo beingsix, aud the nuinberofamperes 
per square foot of cathode surface 15 to 20. The solution is rapidly 
circulated through the bath by means of a small centrifugal pump or 
air compressor, and is regenerated as the zinc is deposited by passing 
it over a filter hed composed of carbon, coke, or sand, mixed with 
zinc dust, which is obtained as a by-product during the distillation 
of zinc from its ores. 

Fig. 1 illustrates a plant suitable for coating plates up to 7ft. in 
length, and is also applicable for coating tubes such as those of the 
„Belleville“ water-tube boilers. The plan and elevation both show 
the regenerating tanks and circulating arrangements. The regenerated 
electrolyte enters at the bottom of the zincing tank, the liquid which 
is returned to the regenerators being drawn off from the top of the 
solution over a wood sill placed in the corner of the zincing vat. 
Fig. 2 shows the carriers and compound anode and cathode bars 
which are used for carrying the anodes and cathodes, On the table 
are a number of specimens of electro-galvanised tubes, &c., also some 
interesting specimens of sheets which have been electro-galvanised 
under a pressure of about 1 ton to the inch. 


* Abstract of a Paper read before Section G of the British Association. 
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Removal of Mill Scale. — The removal of mill scale is a matter of 
considerable moment with many large engineering firms. The ordinary 
pickling process is tedious and costly, and electricity is now being 
used to hasten the process. The removal of oxide and scale from 
forgings and plates has always been a matter of difficulty, the scale 
in many cases being over zuth inch in thickness and very adherent. 
The usual practice is to place the iron in a solution containing one 
part of hydrochloric or sulphuric acid to 10 parts of water, for a 
period varying from half an hour to 24 hours—half an hour for close 
annealed sheets, 24 hours for plates and forgings such as are employed 
for ship and bridge building. 

Many experiments have been made to quicken the process and to 
reduce the cost. One of the first experiments was to make the iron 
to be pickled the anode in an acid batb, but this was found to pit 
the plates, as the iron which was not protected by the mill scale was 
more readily dissolved than that covered by the magnetic oxide. To 
overcome this difficulty, the current was reversed every few minutes, 
the iron being alternately made anode and cathode. 

A device for catching the scale after it is removed from the iron, 
so as to prevent the further unnecessary consumption of acid b 
diasolving the mill scale and oxide after removal, has been tried wi 
satisfactory results. The pickling solution is circulated by means of 
a small pump or an externally heated lead coil, through a lead lined 
box or chamber, behind which are placed electromagnets. As the solu- 
tion flows past the poles of the magnets, the magnetic oxide in 
suspension 18 attracted and retained, and can be removed from time 
to time. In America another electrical pickling process has heen 
tried, the solution being sulphate of soda or sulphuric acid. The 
plates to be cleansed form the negative electrode, and an iron plate 
the positive electrode ; the hydrogen set free from the surface of the 
plate removes any grease that may be present, and reduces any oxides 
on the surface. 

A voltaic method is said to do the work with more certainty and 
with less danger to the surface of the metal in the way of pitting. 


Fic. 2. 


The articles to be cleansed are used as the positive pole of the battery, 
the negative pole being either carbon or wire gauze, electroplated 
with silver and covered with amorphous platinum black. The bath 
consists of dilute sulphuric acid, containing a depolariser, such as 
nitric or chromic acid: the use of the latter agent, it is claimed, 
completely prevents the evolution of offensive gases. 

Another process, which also depends on the use of electro-magnets, 
being a modification of the one I have already described, consists of 
an apparatus containing an electro-magnet encased in copper. The 
ecale collector is placed in any convenient position in the tank, and 
connected by means of terminals to a depositiny or electric lighting 
dynamo, the current required to work it being about 10 amperes 
when an E.M.F. of 6 volts is employed. 

In the case of large pickling tanks two or more scale collectors 
can be employed, or only one may te used, this being moved about 
to different parts of the bath at suitable intervals. From time to 
time the scale collector is taken out, and the adhering scale removed, 
either by breaking the circuit or by means of a suitable brush or 
scraper. 

The remainder of the Paper is devoted to a description of the 
manufacture of palladium-plated reflectors, to which Mr. Cowper- 
Coles's recent Institution Paper was devoted (see The Electrician, 
Vol. XL, pp. 583 and 625), 
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PHYSICAL SOCIETY. 


At the ordinary meeting, held October 27th, Prof. W. E. Ayrton, 
F. R. S., Vice President, in the chair, Dr. S. W. RICHARDSON read a 
Paper 


On the Magnetic Properties of the Alloys of Iron and 
Aluminium.” 


Observations were made upon four alloys containing respectively 
3°64, 5:44, 9:89, and 18:47 per cent. of aluminium. The alloys were 
used in the form of anchor rings, and were wound with primary and 
secondary coils separated by asbestos paper. The temperatures used 
ranged from — 83°C. to 900°C. The low temperatures were produced 
by the rapid evaporation of ether surrounded either by ice and salt or 
by carbon-dioxide snow. The high temperatures were obtained either 
electrically or by gas muffles. In both cases the actual temperatures 
were deduced from the resistance of the secondary, which was made 
of platinum wire and wound next the metal. The author employed 
Maxwell’s null method, of measuring mutual induction, increasing 
the tensitiveness by the introduction of a secohmmeter making 
about three revolutions per second. In order to test the 
accuracy of the method, some of the experiments were repeated 
with a ballistic galvanometer in the ordinary way, and the agreement 
obtained between the results in the two cases was well within the 
limits of experimental error. The chief conclusions to be drawn 
from the experiments may be summed up a3 follows:—(1) The 
alloys behave magnetically as though they consisted of two distinct 
media superposed. (2) The general roundness of the curves and 
their lack of abruptness near the critical point seems to indicate that 
the alloya are heterogeneous in structure. (3) The permeability 
decreases wita rise of temperature near the critical point, until a 
minimum value is reached, when further rise of temperature produces 
very slight diminution, if any, in the permeability. (4) The experi- 
ments suggest that the maximum value of the permeability for an 
alloy containing 10 per cent. of aluminium is reached at about 90°C. 
(b) An alloy containing 18°47 per cent. of aluminium has a 
critical point at about 25°C., and gives no indication of temperature 
hysteresis. "This alloy probably has a maximum permeability much 
below —90°C. The author has found that at high temperatures 
there is a second maximum in the induction curve. This maximum 
becomes less and less noticeable as the field is increased. 


The SECRETARY read a note from Prof. BARRETT 


“ On the Electric and Magnetic Properties of Aluminium and 
other Steels.” 


The first part of the note dealt with the electrical conductivity of 
various alloys, and discussed the effect of composition and annealing 
upon the value of the conductivity. The second part of the note 
referred to magnetic effects. The most remarkable effect produced 
by aluminium on iron is the reduction of the hysteresis loss. The 

rmeability of nickel steels is shown to be very much influenced 
by annealing. It is found that the addition of a small quantity of 
tungsten to iron hardly affects the maximum induction yet increases 
the retentivity and coercive force. The experiments show that the 
best steel for making 55 magnets is one containing 74 per 
cent. of tungsten. The magnetometric method was employed 
throughout. 

Prof. S. P. THOMPSON drew attention to the wide range of tempera- 
ture over which Dr. Richardson had conducted his experimenta, and also to 
the small number of alloys used. He said a very much finer connection 
between the properties could be obtained from the examination of more 
alloys, and expressed his intereat in the existence of the second maximum 
on the induction curve. He would like to know how the percentage com- 
position of the alloys had been determined. Turning to Prof. Barrett's 
note, Prof. Thompson referred to the difference in the breadths of the 
hysteresia curves for aluminium and chromium alloye. 

Mr. APPLEYARD asked for information upou the permanence of the 
curves. ' 

Dr. RICHARDSON, in replying, said the compositions were determined 
by analyses made after the experiments had been performed. It was 
proposed to carry on the research upon a series of aluminium alloys which 
he had obtained. 

The CHAIRMAN expressed his special interest in the agreement which 
the author bad obtained between the ballistic method and the null method 
of Maxwell increased in sensitiveness by the secohmmeter, 


Mr. ADDENBROOKE exhibited 


“A Model illustrating a Number of the Actions of the Flow 
of an Electric Current.” 


The model consisted of a spiral of steel wire in the form of a closed 
circuit. Inside the spiral was placed a wire which was supposed to 
be carrying the current, and which directed the motion of the spiral. 
À rotational movement given to one part of the spiral was trans- 
mitted by the wire, and produced a rotational movement at another 
part of the spiral. 'The resiliency of the.spring represents capacity 
and the torque electromotive force. Self-induction can Le repre- 
sented by weighting the spring. 
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Prof. EVERETT expressed his interest in the way that the correspond- 
ence between the propagation and the rotation agreed with that between 
the direction of a current and the direction of the magnetic force. 

Prof. S. P. THOMPSON agreed that many analogies could be worked 
out by the model, but he gave one or two examples to show that erroneous 
conclusions might be drawn by pushing the analogy too far. 


Mr. W. WArsox repeated 


' Some Experiments with the Wehnelt Interrupter ” 


devised by Prof. Lecher. The experiments showed in a clear and 
striking manner the fact that subsequent sparks tend to pass through 
the portion of air heated by the first one. In the first experiments, 
motion of the heated air was caused by differences in density, and 
in the later experiments by allowing the sparks to take place in a 
strong electromagnetic field. The continuous rotation of the spark 
in a given field proves the unidirectional nature ‘of the discharge. 
In reply to Mr. Blakesley, Mr. Watson said he used the word 
* ionised " in his explanations to T simply the fact that the air 
had been rendered a conductor by the passage of the spark. 

The CHAIRMAN referred to one of the first experiments performed. 
In this experiment the electrodes consisted of two copper wires in a 
vertical plane, slightly inclined to one another and nearest together at 
their lowest points. On switching on the current the spark passed bet ween 
the lowest points, but as the ionised air aecended «o did the most conduct- 
ing path, and consequently the spark worked its way to the top of the 
electrodes. Here the heated air passed away and the spark returned to 
the lowest point, to rise again. The Chairman thought that these effects 
might be due to the magnetic forces produced by the circuit itself. That 
similar effects in the arc light were due to this cause had been proved 
many years ago. 

Mr. WATSON repeated some of the experiments under new conditions. 
and proved that the explanation of the phenomena wax not to be found in 
the tendency of the circuit to enlarge itself owing to magnetic forces. 

Mr. BOYS pointed out that the relation of the heating effect to the 
current, which was small in the arc light, was very large in the case of the 
spark discharges used, and therefore the movement of the spark in the 
latter case was practically determined by the heating effect in consequence 
of the relatively small in:portance of the electromagnetic effect. 

Prof. S. P. THOMPSON remarked that similar effects could be produced 
by an alternating current working an ordinary induction coil. 

The Society then adjourned until November 10th, when the 
meeting will be held at the Central Technical College. 


ELECTRIC TRACTION IN CHICAGO. 


In view of the approaching convention of the American 
Street Railway Association, which takes place this year in 
Chicago, our American contemporaries have published 
articles containing a survey of the electric traction systems 
in that city. There are no less than nine companies operating 
street railways in Chicago, and the track mileage amounts to 
844 miles. There are 1,919 motor cars and 987 trailers. 
Besides these there are four elevated railways, which have 
altogether 70 miles of track, 146 motor cars, and 418 
passenger cars. The city contains examples of all kinds of 
practice, from fairly ancient down to the most recent. Of 
the latter the South Side Elevated Railway may be 
taken as an example, this railway having 18:62 miles of 
track, 46 motor cars, and 180 passenger cars. Its present 
power house equipment consists of four 800-kw. 12-pole 
Westinghouse compound-wound machines with a large 
overload capacity. The field pieces are vertically split, 
and slide at right angles to the shaft, thus giving 
access to the armatures, which are mounted directly on the 
engine shaft. Each is directly connected toa horizontal eross- 
compound Allis engine, rated at 1, 200 n.r. The generators 
are guaranteed to operate continuously at 1,230 amperes, and 
for three hours without injury at 1,835 amperes, the voltage 
being 650. Two additional units of double the size are being 
putin. The boilers, 12 in number, are of the Babcock- 
Willcox type, fitted with mechanical stokers, and there is a 
complete system of coal-handling apparatus. Not being 
situated favourably with regard to condensing water, a Wheeler 
cooling tower is employed, 384ft. high, 161ft. wide, and 
64ft. long. It contains vertical wire screens, down which 
the water flows. Ten fans, 10ft. in diameter, operate in pairs 
from the same shaft, forcing air into the tower. Two large 
storage batteries, situated on the line, each three miles from 
the generating station, provide for the fluctuations in the load. 
Each consists of 263 cells, and has a capacity of 750 kilo- 
watts, delivering 2,400 amperes to the line, and at times 


4,300 amperes have been taken from one battery. The only 
attendance on the battery is that given by the ticket agent at 
one station and the train despatcher at the other, who have 
merely to attend to the circuit breakers. The cars, which are 
operated on the Sprague multiple unit system, require 2 kilo- 
watt hours per car mile in summer, and 3:35 in winter, these 
figures including lighting, heating, station lighting, and all 
auxiliary motors. During the first six months of the present 
year the company claims to have produced electrical energy 
at an average of 427 cent per kilowatt-hour. The Calumet 
Street Railway is chiefly interesting through the illustration 
it affords of the progress in’ the equipment of power 
houses. There are four 150-kw. railway generators belted to 
Ball crogs-compound engines which have been transformed 
from non-condensing to condensing ; also a 500. H. p. Buckeye 
engine directly connected to a 50-kw. G.E. generator. The 
Walker generators were substituted for the original Detroit 
generators, and one is at times operated as a booster to 
raise the voltage to 900 or 1,000 volts if required. When 
condensing was introduced, two Deane condensers were put 
in and a system of cooling tables installed. By this means 
a vacuum of 22in. or 28in. is secured when the temperature 
of the atmosphere is 90 deg. and the cooling tank 120deg. 
The tables are 12ft. wide and 7Oft. long, the water passing 
from the delivery pipe to one extremity of the first table, 
flowing to the other end in a thin sheet, thence falling upon 
a second table, from which it finally flows into a pond and is 
pumped to the condensers. The largest power station in 
Chicago is that of the Chicago Union Traction Co. 
recently formed by the consolidation of two other companies, 
and operating 249 miles of track and 607 motor cara. It 
contains six engines—four of 2,000 n. p., one of 1,700 k. p., and 
one of 1,000 m.r. They are of three different makes, but all 
cross-compound and directly connected to their generators. 
The dynamos first put in had commutators on the periphery 
of the armature, but the majority of these have been altered 
and the usual shaft commutators substituted. The Chicago 
City Railway Co., operating 157 miles of track, 776 motor 
cars, and 719 trailers, has three stations, with an aggregate 
capacity of 10,700 kilowatts, all the dynamos being rope- 
driven and all the engines non-condensing. 


CORRESPONDENCE. 


THE INVASION OF FOREIGN MACHINERY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I have read with much interest the leader contained 
in your last issue with the above title, and as I have been a 
frequent victim to the sanguine yet fallacious promises of the 
British manufacturer, I venture to relate some portion of my 
experiences in support of the feara you express. The appalling 
delays in the delivery of all plant required for power stations 
seriously jeopardises the progress of the industry, and if the 
real cause of these delays can be ascertained, you will deserve 
the thanks not only of the user but also of the manufacturer 
of plant. I suggest that this cause will bs found chiefly in 
the difficulty of obtaining raw material, especially in iron and 
steel. 

Steam pipes of wrought iron or steel can be ordered from 
many firms in this country under guarantees for prompt 
delivery; but penalties for delay are politely declined, and 
during the last 10 years I have not known one instance 
where a guarantee of punctuality has been carried out. 
One large order was placed in August, 1898, under promise 
of delivery within three months, yet the pipes did not 
commence to arrive until nine months had elapsed, and the 
finishing template pipes in some instances could not be 
obtained under three months; the only excuse offered being 
the difficulty of obtaining rolled plates. Other orders for 
steam pipes when promised for delivery in three months have 
generally taken four months, with a similar excuse, but 
sometimes accompanied by the remark that the time given 
was unnecessarily short, as the order might have been given 
some time before, The difficulty of obtaining suitable material 
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is also shown by most quotations for dynamo and other elec- 


trical plant containing the ominous provision of delivery 
within a specified time after the raw material has been obtained. 
Rolled joists and sections and compound girders are also 
delayed in delivery, with the inevitable result that building 
work is retarded, generally in the best summer months, 
and miracles have to be performed to get engine 
house or boiler house extensions ready to receive addi- 
tional plant before the winter demand overloads the 
capacity of works. Orders for cable frequently have to 
suffer because makers cannot get the required section quickly 
drawn, but this difficulty will probably be met by cable manu- 
facturers putting down plant for drawing their own wire. A 
similar remedy in the case of the makers of electrical plant, 
steam pipes, &c., is of course impracticable ; but it seems 
deplorable that the credit of home industries should be 
jeopardised by the restricted and unsatisfactory output of our 
iron and steel makers.—Yours, &o., Frank BAILEx. 


London, S. E., Nov. 2. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: At the present time a very bitter feeling appears to 
exist on the part of & number of persons, some of whom 
constitute themselves champions of manufacturers and others 
of company promoters, against municipalities chiefly and to 
some extent against consulting engineers. So many ex parte 
statements are made and so much abuse is indulged in, that it 
is refreshing to read so moderate and impartial an article as 
that in your issue of the 27th inst. 

As the responsible adviser to a Corporation which has 
recently given a large order to an American—though let us 
not say foreign—firm, I may perhaps be allowed to state the 
case of the municipality. Some three years ago it was 
determined to put down a slow-speed continuous-current 
generator of 1,500 kilowatts, and so far as I am aware no such 
machine of even one-fourth of this capacity had been built in 
England at the time, though they were common in America. 
Did we go abroad? No. We did not even ask any but 
English firms to tender, and we awarded the contract to an 
English company, who guaranteed delivery by a certain date. 
The first run took place 14 months late. In consequence of 
this breach of contract we had to stop connecting new 
consumers and to work our existing plant nearly 25 per 
cent. above its rated capacity, with great loss of economy, to 
say nothing ‘of the risk of breakdown. Notwithatanding this 
severe blow to the undertaking, we ordered our next generator 
of the same size from another English firm, who, like their 
predecessors, guaranteed delivery by a certain date. That 
date has passed by 13 months, and the machine is not yet 
running. 

We have to provide plant for further extensions and for 
running the trams in about 18 months’ time. Any failure to 
do so would be fraught with most disastrous results, not 
only to the electricity department, but to the Corporation 
as a whole. In awarding the contract we accepted the 
tender of an American firm for the dynamos; but we 
retained the English maker for the engines, as he had already 
served us well with the two preceding generators, and his 
share in the responsibility for delay was a small one and 
beyond his control. The American firm’s work is above 
suspicion and their price was substantially lower than that 
of English firme, while the delivery of the plant is practically 
certain. I ask, could any responsible adviser do otherwise 
that recommend the acceptance of the American plant, when 
the undertaking had already been nearly wrecked twice by 
an honest endeavour to support English manufacturers? 
Patriotism isa virtue that none appreciate or admire more 
than I, but to let it run away entirely with common sense 
would, in my opinion, be culpable folly.—Yours, &c., 

Manchester, Oct. 80. C. H. WonptiNGBAM. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sim: I have read with much interest the leading article on 
this subject in your last week's issue. That so many orders 
for electrical machinery are placed abroad is a matter of the 


greatest importance, not only to the electrical industry, but 
to the nation generally; and I trust your article may lead to a 
discussion which will enable us to arrive at a sound conclusion 
on the subject. 

The various causes advanced by manufacturers for this 
foreign competition are set forth in your article, and while 
not seeking to derogate their importance, you are driven to the 
conclusion that they are mere excuses, and that the real 
causes are want of foresight and aptitude on the part of 
manufacturers themselves. Dealing with these so-called 
excuses, it must not be forgotten that the present boom did 
not begin until 1897, and that in consequence of the engi- 
neering strike the greatest dislocation was caused at the very 
outset, and in many instances arrears of work were not over- 
taken for six or twelve months. The increased demand for 
electrical machinery had been anticipated, and several firms 
had made important extensions of their buildings, but in 
consequence of the strike machine tools could not be obtained 
for many months. By this time the Light Railways Act had 
come into operation, and, in consequence of the disorganisa- 
tion produced by the strike, found manufacturers unprepared 
to meet the demand.  Ameriéan competitors of great 
experience in traction work knew exactly how to take advan- 
tage of this condition of affairs, and, assisted by depression 
at home, they have by speedy delivery and abnormally low 
prices been enabled to procure a very large proportion of 
orders for tramway plant. 


American competition has also been stimulated by the 
action of consulting engineers, who have on more than one 
occasion issued specifications for both lighting and traction 
plaut of new types and sizes, and specified such prompt 
delivery that some manufacturers did not tender at all, or 
others, in consequence of penalties and onerous conditions, 
had to cover their risk by an increased price. Finding the 
response unsatisfactory, recourse was had to America, where 
it is believed standard sizes and types were accepted. In the 
name of common sense, why did home manufacturers not have 
the opportunity of offering their standard sizes, which in all 
probability would have been produced in time and certainly 
at less cost ? 


Let us now look for a moment at the attitude of munici- 
palities themselves. Prompted no doubt by the Labour Party, 
conditions are inserted in many contracts that trades union 
rates of wages and hours must be paid and observed under 
severe penalties, and in the case of the London County Council 
the scheduled rates must be posted in the works under a 
further penalty. Such imterference is often conducive to 
misunderstandings between & contractor and his workmen, 
and leads to increased cost of production; and so onerous have 
these clauses proved that in some instances the larger manu- 
facturers decline to tender at all to certain municipal bodies, 
and prominently to the London County Council. But what 
happens? Foreign competitors, recognising that the clauses 
cannot apply to them, are placed in a favourable position to 
quote ; and sothe work goes abroad. Could anything be more 
absurd ? 

Again, British manufacturers are charged with indifference 
as long as sufficiently high dividends are earned. Now, 
it is a fact that many well-known American manu- 
facturing companies have returned little or nothing to the 
Ordinary stock holders, and while British companies have had 
their own period of depression, they certainly could not exist 
indefinitely as non dividend paying concerns, and therefore 
regard must be had to the commercial as well as the technical 
side of the question, which is apparently not always done in 
America. 

I venture to think, too, that if any of the larger companies 
returned to a non-dividend paying position, their sphere of 
usefulness would be much impaired, for it is during prosperous 
times that new types and new designs can be best matured. 
While, therefore, regretting that s» much traction plant should 
be imported, I do not think home manufacturers would be 
justified in rejecting remunerative orders simply to suppress 
competition in another class of work in which Americans 
have been madly competing at home for yeare. Moreover, 
can anyone point to an American installation in this country 
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which, from an engineering point of view, could not have 
been undertaken by our own large firms? If not, then it 
would appear that progress is not being sacrificed to present 
returns. 

In conclusion, I am pleased to note your opinion that the 
best machinery in the world can still be produced in British 
workshops, and I think our electrical engineers can claim 
their full share of credit, notwithstanding the much-vaunted 
American machines. On completion of the large extensions 
which are now being made, quicker delivery will be obtainable. 
With improved organisation, fewer promises will be broken, 
in which respect I fear home manufacturers bave much to 
learn from their rivals. When American companies are estab- 
lished in this country we shall compete on equal terms, although 
their inauguration will probably lead to cutting of prices” until 
they fully appreciate the effect of trades unionism and the 
consequent increase in the cost of production. But that 
British manufacturers will hold their own in the struggle 
may confidently be expected.— Yours, &., 


London, Nov. 1. MANUFACTURER. 


LOW-VOLTAGE DYNAMOS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig : The letter of Mr. Alfred H. Gibbings on the above 
subject, contained in your issue of 27th inst., is of consider- 
able interest, as showing the actual behaviour of internal. 
field dynamos under trying circumstances. His experience 
bears out the contentions contained in my letter published in 
the same issue. 

As to the remedies suggested, however, I venture to think 
that in merely compounding the machines Mr. Gibbings is 
somehow beginning at the wrong end. It would probably be 
better to increase the air-gap density by slightly reducing the 
polar arc. This would have the effect of increasing the no- 
load ampere-turns, and at the same time reducing the magnetic 
leakage, which is really at the root of the whole evil; and, further, 
the necessary compounding would be greatly reduced. Also, 
would it not be better to compound the exciter (if such be 
used, as Mr. Gibbings proposes) instead of the generator ? 
Putting series turns on a multipolar machine is always an 
expensive affair, and especially so when such heavy currents 
have to be dealt with. 

Mr. Gibbings has also had difficulty with the commutators 
from the cause pointed out in my letter—namely, excessive 
heating due to too high peripheral speed. It is doubtless 
for this reason that Messrs. Siemens and Halske now frequently 
add a separate commutator of smaller diameter, even though 
by so doing they remove the feature which, above all others, 
makes these machines so fascinating (on paper at any rate). 
I hardly think that Mr. Gibbings need search long for any 
particular ‘‘ form of low-voltage heavy-current dynamos : it is 
not so much the form, as the design, that is of importance. 
Any ordinary multipolar machine will prove satisfactory so 
long as it is capable (mechanically and magnetically) of giving 
considerably more than its normal output. It is not necessary 
to put extra copper on the armature, however, as the over- 
loads are usually of short duration. 

Apologising for again intruding on your valuable space.— 
Yours, &o., KENELM EDGCUMBRE. 

London, Oct. 80. 


SIGNALLING WITHOUT CONTACT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I should be much obliged if you would kindly allow 
me to point out, as a postscript to my recent British 
Association Paper, that in the case of tender-engines it is not 
necessary that any of my apparatus should be fixed on the 
engine itself. The armatures, batteries, &c., may all be put 
on the tender, the indicator being attached to the end of a 
suitable length of flexible cable, so that it may be detachably 
placed where desired in the cab of the engine. 

Whenever it becomes necessary to separate engine and 
tender for overhauling, the indicator can be lifted down and 
stowed safely away in a box provided for the purpose on the 


tender, without necessitating the undoing of a single electric 
connection or the attendance of an electrician. When the 
engine is ready to go out again, it is only a moment's work to 
take out the indicator and hook it on to its bracket again.— 
Yours, &c., W. S. Bourr. 


London, S. W., Oct. 27. 


THE COMBINED REFUSE-DESTRUCTOR AND 
ELECTRICITY WORKS AT SHOREDITCH. 


TO THE EDITOR OF THE ELECTRICIAN. 


Siz: Your analysis of and remarks on the Shoreditch 
accounts for the year ending March 81 are most interesting 
and instructive to those of us who are being urged on by our 
local authorities to produce our electric supply current from 
our town's refuse. From your analysis I suggest the results 
may be not unfairly stated as follows :— 


Electric Lighting — 
Net profits, as stated p — Tt . £4,581 
Deduct estimated value of steam received from destructor 

works, 664, 348 unite at O oGwowoo .. . . 91 
Real net profits on electric lighting works..................... £2,090 


Destructor Works— 


Net cost, of destroying 23,729 tons of refuse, as stated ... £6,024 

Allow credit for steam supplied to electric lighting works, 
s 8 491 

Real net cost of destroying 25,729 tous of refuse ............ £3,533 


This is equivalent to 2°98 pence per ton of refuse, as 
compared with the cost of barging the refuse—viz., 33. 1d. 
per ton. This shows that the saving is only about 3} per 
cent. on the old method. 

It is clear that, so far as ths works at Shoreditch are 
concerned, there is practically no advantage from combining 
the two works, either as regards the economical disposal of 
the refuse or the financial success of the electricity works. 

Of course, the sanitary advantages of cremating the refuse 
may be—probably are—very great; but from the accounts it 
is clear that this could be accomplished quite as successfully, 
from an economical point of view, on an entirely independent 
site.— Yours, &c., A Municipa, ENGINEER. 


Nov. 1. 
EAM ᷑ —:ññrx?ʃ⸗uͤñ.ñ(—ñ⸗ę; 


COURT OF COMMON COUNCIL. 


At yesterday's meeting it was decided to insert, in a Bill proposed to be 
introduced next session, clauses giviog powers to the Corporation to make 
provision for the accommodation of pipes, wires, cables, &c., under the 
public ways of the City of London. 

It was further decided to appoint an inspector under the Overhead 
Wires Act, to supervise the erection of wires in the City. This official is 
to be between the ages of 25 and 45, and his maximum salary is to be £4 
per week. The Streets committee are to make the appointment. 

In regard to the Electric Lighting Order Confirmation (No. 20) Act. 
1899 (Charing Croas and Strand Electricity Supply Corporation, Limited), 
on the recommendation of the Streots committee Mr. A. A. Voysey was 
appoioted electrical inspector under this order, and the company is to be 
asked to contribute the sum of £500 per annum towards the expenses of 
the inspector. The committee is to consider and report upon the salary 
to bs allotted to Mr. Vuyeey. 

The Court approved the proposed site of 74 acres for a generating station 
at Marsh Gate-lane, Bow, E., for the Charing Cross Co., in connection 
with the City supply. The approval is subject to the Corporation on avy 
purchase which it may make under the powera contained in the City of 
London Electric Lighting Order, 1899, not, being compelled to pay st the 
rate of more than £2,250 an acre, and to the approval by the Corpora- 
tion of the plans of the station, and to the further right of the Corporation 
to acquire the whole of the 73 acres. f 

The committee, relative to a letter from the City of London Electric 
Lighting Co. in regard to the proposed alteration in the standard pressure 
of supply, recommended (1) That the condition agreed to by the Court on 
Oct. 5, with regard to the price of supply, be adhered to, and the company 
he informed that, in the event of any abnormal conditions arising, it woul 
be open to the company t> ask the permission of the Corporation to increase 
the price of supply ; (2) That the company be informed that the existing 
means of testing the public and private supply are not satisfactory, 
that a copy of a memorandum prepared by the electrical engineer on the 
subject be forwarded to the company, with an intimation that an accept- 
ance of the testing arrangements specified therein shall not prejudice the 
rights of the Corporation under the Provisional Orders 1890 and 1891. 

The recommendations were agreed tu. All the foregoing decisions were 
arrived at unanimously and without discussion, 
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LEGAL INTELLIGENCE. 


Postmaster-General v. Edinburgh Corporation. 


A sitting of the Railway and Canal Commissioners was held at Edinburgh 
on Tuesday. The Commissioners were Lord Stormonth Darling, Viscount 
Cobham and Sir Frederick Peel. Further evidence was given with 
reference to the application by the Lord-Advocate, on behalf of the 
Postmaster-General, to be permitted to lay underground telegraph wires 
in a number of etreets in Edinburgh. The Corporation had witbheld its 
consent, and on reference to Sheriff Rutherford consent was granted. 'The 
Corporation thereupon appealed to the Railway and Canal Commissioners, 
averring their proprietorship of the land, that the application was not 
made in good faith for the purposes of the Post Office, but tbat the 
wires were intended to connect the exchanges of the National Telephone 
Co., and that the solum of the streets was essential to the Corporation and 
the community for carrying water and gas pipes, electric light wires, &c., 
and was of great pecuniary value. The Corporation also submitted that if 
consent was given to the application it should be on the condition that the 
Postmaster-General should be bound to lay his wires under the directions 
and to the satisfaction of the Corporation and to pay them annually onc- 
half of the sum which might be received by the Postmaster-General or the 


Government from the Nat‘onal Telephone Co. or other licensee for the use 


of the wires, or toallow the Corporation within six months to lay the wires 
at their own expense and as their own property, and the Postmaster- 
General to pay annually a rent at the rate of 7 per cent. upon the amount 
of the cost. 

The BURGH ENGINEER (Mr. Chas. Cooper) stated that at certain 
points it was a physical impossibility to lay the pipes containing the wires 
cn the lines in the original plans of the Post Office. They had cable 
tramways in Edinburgh. To lay a Jin. pipe 15ft. below the surface was 
not a physical impossibility, but it might be an administrative abeurdity. 
The Postmaster-General could put through his wirea without cutting in 
the North Bridge, as there was a pipe there already which belonged to the 
Post Office. 

Viscount COBHAM : There is the difficulty of repair. If the damage 
done to the roadway can be expressed in figures, would the Post Office 
object in principle to paying it? 

The LORD ADVOCATE: I don’t think so. Of course, my view is that 
that is worked out afterwards. The statute gives the right of compenss- 
tion for damage. 

Mr. J. GIBSON, superintending engineer of the Post Office, was of 
opinion that no damage would ensue. He did not consider it expedient 
in the interests of the Corporation to take the South Bridge route. If 
they could get another route quite suitable in place of the South Bridge, 
they had no objections to take the wires that way. 

Sir ROBERT HUNTER, solicitor to the Post Office, stated that there 
was au agreement in 1896 bstween the Post Office and the Telephoue Co., 
by which the Post Office was to lay wires connecting different exchanges 
of the company. There was nothing to bind the Corporation. The wires 
they were asking to lay were in consequence of tbat agreement. The 
Corporation had given them the facility of laying wires with 
regard to exclusively Post Office wires until this question arose. He 
admitted that they wanted those wirea for the use of the National 
Co., but it was incidentally for the purposes of the Post Office too 
because everything that increased the facilities of , communication: 
between exchange and exchange helped the trunk wires, and there- 
fore the Post Office. The primary cause, however, was the contract 
between them and the company. He could not say whether the Post 
Office would take the wayleave if they had to pay for it. It was a fixed 
principle that the Post Office never paid for roads. He could not agree 
with the statement that this application was substantially an application 
of the National Co. made tbrough the Post Office. Hedid not know 
whether it was in consequence of failure to get the consent of the Corpora- 
tion that the National Co. came to the Post Office, but it was possible 
that if they had come to an agreement with the Corporation they would 
not have come to them. He considered it a matter of joint interest. They 
took 10 per cent. of the gross receipts ofj the National Co. He looked 
upon this privilege of the company as in the public interest. 

The DEAN of FACULTY submitted that the application of the Post 

Office should not be granted, and that it had been shown that the Post Office 
hid no title to make the application. This was simply a demand through 
the Post Office by the National C*. to get junctioa wires which they 
could not get themselves. It was an insuperable flaw in the application 
: that the Post Office was making it for Post Office purposes, whereas they 
admitted that they were getting 10 per cent. of the proceeds of the messages 
proceeding on those wires, while 90 per cent. was going to the company. 

The LORD ADVOCATE submitted that the application should be 
granted and the rehearing refused. The general policy of helping those 
companies was dealt with in the Glasgow case. What the Post Office 


was doing was in accordance with the bargain they made with the Tele- 


phone Co. under the Act of 1896. 

Lord STORMONTH DARLING said he thought they had decided that 
when the Postmaster applied he must be presumed to do so in the public 
interest. While reserving all questions, he asked that a plan showing an 
Alternative route to that of the South Bridge should be submitted within 
& reasonable date. 

His LORDSHIP intimated that if within three weeks there was no 
alternative proposal, they would consider the case as it stood now. 


Madras Electric Tramways Co. (Limited). 
On Wednesday Mr. Eve, Q.C. (on behalf of the Electric Construction 
Co. (Limited), judgment creditors for £80,000) applied in the Winding-up 
Court for the winding-up of the Madras Electric Tramways (Limited). 


‘supply of carbons. 


e 
Mr. Reed, Q.C., opposed the application on behalf of the company, and 


said that arrangements were entered into which resulted in provision being 
made for the payment of £80,000 to the petitioners, but negotiations 
were broken off owing to a further £1,500 being demanded as 
interest. It was, however, quite possible to renew the negotiations. 
He asked that the matter might stand over, in order that the question of 
the interest might again be brought before the directors of the Tramways 
Co. His lordship allowed the matter to stand over for a fortnight, 
but said if the Madras Tramways Co. were not able to satisfy the court 
that there was an existing arrangement of some kind, the order asked for 
would be made. 


Sexton v. Dublin United Tramways Co. 


An application was made in the Chancery Division, Dublin, on Wednes- 
day, for an injunction to restrain the Dublin United Tramways Co. from 
proceeding with the erection or construction of the tramways opposite or 
near to the plaintiff's residence in North Frederick · street between the 
hours of 9 p.m. and 6 a.m. in such a manner, and accompanied by such noise 
and disturbance, as to interfere with plaintiff's reasonable use and enjoy: 
ment of his residence. The case was learnedly, lengthily, and (but for the 
privilege of the court) libellously argued. It appeared that the plaintiff, 
Mr. Thomas Sexton, is a gentleman engaged in work for the Freeman's 
Journal, and be claimed to be entitled to his night's rest, which he averred 
had been disturbed by the defendant company's operations. Sergeant 
Todd, who appeared for the plaintiff, eomplained that the matter bad 
been adjourned from time to time, and while these adjournments were 
proceeding the company had finished the work iu the daytime; 
and he now asked for the plaintiff's coats. The defendant company’s 
contention was that the plaintiff was acting maliciously in the 
course he had puraued. The plaintiff now asked for judgment justi- 
fying him in bringing the proceedings and entitling him to the costs 
of the action. For the defendants it was urged that 40 miles of tramways 
had been laid by the company, and that the plaintiff waa the only person 
who had made any complaint. However, in the end the Vice-Chancellor 
decided that the action had been properly brought, and that the company 
must pay the costs. 


Phosphor Bronze Co. (Reduction of Capital). 


In the Chancery Division on Saturday Mr. Justice Kekewich granted an 
application for the reduction of the capital of this company from £90,000 
to £45,000. It was proposed to effect the reduction by cancelling the 
capital which had been lost or was unrepresented by available asseta. 


B. P. Allam and Co. v. Universal Process Co. 


In the Westminster (London) County Court yesterday (Thursday) 
Mes ra. E. P. Allam and Co., electrical engineers, Hatton-garden, E C., 
sued the Universal Process Co., a firm of photo engravers, for work done. 
It seemed that defendants' arc jumps wore out very rapidly, and plaintiffs 
arranged to keep them in repair for £10 a year payable quarterly. This 
was exclusive of £1. 10s. for putting them in repair at the start, and the 
For some time telephonic messages were received 
asking for assistance, but after the second quarter no further communica- 
tions were receive J. When asked for payment, defendants argued that 
plaintiffs ought to have sent fortnightly to do the work. Plaintiffs’ 
answer was that, having put in special carbons, the necessity for repair did 
not so often occur. 

His Honour said the practice seemed to have been for plaintiffs to have 
been sent for, and the contract might have been ended at any time. 
Judgment must be for plaintiffs for the amount claimed, with cos‘a. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week | 


NEW BOOKS AND EDITIONS. 
The folowing New Books and Editions can be obtained of the Booksellers 
or direct. from the Publishing Offices, 1, & and 3, Salisbury-court, Flect- 


street, London :— 
NOW READY. 

“ The Electrician " Electrical Trades’ Directory and Hand - 
book for 1899.— The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 6s, 
post free 63 9d ; abroad, post free, 78. Gd. (United States 8s. 6d.). 


by Albion T. 


to mining 
or has had 
Price 10s, 6d., post free; abroad, 11s. 

% ELBOTRIOAL Tasting FOR TELBGRAPH EÉNGINENRS."— By J. Elton 
Young, M. I. E. E. The of the book aims at arabiga fuller treat 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of parting ag applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10s, 6d., post free; abroad 11s, 
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** LABORATORY Norns AND FoRnMS."—With the above title we have ready 
the New Edition of a set of 40 Elementary and Advanced Exercises for 
use in Eleotrical i i classes. 


Notes and Forms has led toa rt for a cheaper set for use at the day 
and evening classes at many of t 


and with less space for tabulated records, are issued at half 
the price of the original set. 

Drom ABMATUBES AND COMMUTATORS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d. ; abroad, 8s. Prospectus on application. 

Inn STUDENTS’ GUIDE TO SUBMARINE CABLE TmSTING."—A new work 
by Messrs. H. K. O. Fisher and J. O. H. Darby, with the above title, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as a 
guide to operators already in the Melee repu service, and to those who desire 
$o enter $hat service. e $ cable companies now insist that their 
operators and probationers 8 eee certain examinations in electrical 
subjecta. The book is very fully illustrated. Second Edition now ready. 

'"BGUBMARINR OCaBLE-LAYING AND Raramma.“ - By H. D. Wilkinsor, 
M. I. E. K., &o., fully illustrated: price 13s. 6d. 

"PRACTICAL Nores FOB ELBOrRICAL STUDENTS."—By Messrs. A, B. 
Kennelly and H. D. Wilkinson. Prion 6s. 6d., post free. 

„ Dr. G. Gore. Third Edition Prloe 3s. 


1 Waves ”— By Dr, O d. Lodge with many oriniai illaska 
B o Wavzs."—By Dr. O. J. with many origir ustra 
tions. New and Enlarged Edition nearly ready. 

„ ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. 
Vol. II., just published. 128. 6d. 

„MAGNETIC INDUCTION IN IRON AND OTHER METALs."—By Prof. J. A. 
Ewing. Price 108. 6d., post free. 

" THE INCANDESORNT LAMP ann ITs MANUFAOTURR,"—Dy Mr. Gilbert 8. 
Ram. Price 7s. 6d., post free. 

* THE Steam ENarNm INDICATOB AND INDICATOR Dragan. Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. 

“Tue ART or ELEOTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. 

“Tam MANUFACTURR OP Exzorgio Licht CABBONS."— A Practical 
Guide to the establishment of a Carbon Manufactory. Fully llustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

"THE CENTENARY OF THE ELEOTRIO CURRENT, 1799.1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 3d.; strong cloth, 
2s. 6d., post free. 


Im BIBAIOGBAPHY or X-Ray LITEBATUBB AND RESBAROH, 1596-97," 
A valuable, up-to-date en Saat Being an attempt to olassify the 
avec esate ed PAY ot This work Meme 35 quantity of genet. 

ormation i 
ref 0 ide Pra Be oat 7 apon ow subject of eleotrica 

" LOOALISATION oF Faurts IN Exzoraio Lianr Mama. By F. O. 
Raphael. Price 5a., post free. id : 


Vol. I., 13s. 6d 


“ ELECTRICAL ENGINEERING Fo " @ pocket-book, by Messrs. W 
Geipel and H. M. Ki 3 7. 64. $ 
New Edition in the Pu SC de ; by post, 7s. 9d. ; abroad, 8e 


TH ALTERNATE OURBENT TRANSFORMER," Vol. I.—By Prof. J. A. 
Fleming M. A., D. So., F. R. S. New Edition. . 
Vol, II., price 12s, 6d. post free, is also ready. "em pH. 

* KLEoTBRIO LAMPS AND ELmoTRIO LiGHTIXG," by Prof. J. A. Flemin 
M.A., D. So., F.R.S., is handsomely bound, and fi of original illustra. 
tions, designs, initials, &o. New Edition nearly ready. 

n F 5 Two Volumes. Vol. I., Theo 
. raodice. 8300 " 
2a. 9d. Single Primers, 34. gach. Gost Hos F 

„Morvan EO W. AND GmaRING FOR KLBOTRIODAL MAcainmy.’—B 
1 Carter, O. E., M. I. E. B. Price 13s. 6d., post free; aros] 

Tan POTENTIOMETER AND ITS ADJUNOTS": A Universal System o 
Electrical Measurement.—By W. O. Fisher. Fully illustrated. Price 6s. 


free, 

' ARMATURE WINDINGS OP ETrornio MaoHINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
one ce oe oe of a ee and is intended to serve as a 
Y : on esign. 4 - 
illustrations and 65 kil ako tables, 80s. post ai R 


IN THE PRESS. 


' Tae ELEOTRIO ARO.“ By Mra. Ayrton. 


‘THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
By Francis Jehl, Ready in October. 


oo BATTERIES, THEIR DESIGN AND MANUFACTURE. "--By E. J 


"PRIMARY BATTERIES: THEIR CONSTRUCTION AND Ussz.”— By W. R. 
Cooper. Nearly ready. ‘ i 

„ PRAOTICAR TELEPHONY.” —By Dane Sinclair and F. C. Raphael. 

“Tue ELBHOTRICIJAN' WIBEMAN'8 POCKRI-BOOE."—Edi by F. C. 
Raphael. XNcarmy ready. dicis 


TENDEBS INVITED. 


The Bradford Corporation invite tenders for the supply and 
delivery of electrical equipments for 25 tramcara, 25 tramcar bodies, 
and trucks and trollies for 25 tramcara. Specifications and forms of 
tender may be obtained of the tramway manager (Mr. C. J. Spencer) 
Horton Bank depot, and tenders must be sent in to the town clerk 
(Mr. F. Stevens), Town Hall, Bradford, on or before Thuraday, 
Nov 9. Further particulars are given in advertisements elsewhere. 


The Newcastle-upon-Tyne Electric Tramways committee invite 
tenders for two 1,000.H.P. generators. Further particulars are given 
in an advertisement, and specifications, &c., may be obtained on and 
after 6th prox. from the consulting engineer (Mr. Charles Hopkinson), 
29, Princess-street, Manchester, or 26, Victoria-street, London, S.W. 
Tenders (addressed to the committee) must be left at the office of the 
town clerk (Mr. Hill Motum), Town Hall, Newcastle-upon-Tyne, 
not later than noon of Nov. 30. 


The Leeds Corporation invite tenders for wiring and fitting the 
Union-street Baths for the electric light. Specifications may be seen 
and tenders obtained at the city engineers office, Municipal Buila- 
ings, Leeds. Tenders must be delivered at the town clerk’s office 
by noon of Nov. 13. See advertisement. 


The Vestry of St. Mary, Newington (London), invite tenders for 
the supply and erection of a 400-k w. steam dynamo and continuous- 
current transformer for their electricity supply works. Specifications, 
&c., can be obtained after 3rd inst at the oflices of the engineers 
(Messrs. Kincaid, Waller and Manville), 29, Great Georye-street, 
London, S. W. An advertisement contains further particulars, and 
tenders must be sent in to the clerk (Mr. L J. Dunham) before noon 
of Monday, 13th inst. 

The Portsmouth Corporation invite tenders for the supply and 
delivery of 40, 60, or 80 electric tramcars. Specifications, &., can 
be obtained from the tramways engineer (Mr. E. Rotter), Town Hall, 
Portsmouth. An advertisement contains further particulars, and 
tenders must be sent in to the town clerk (Mr. Alexander Hellard), 
Town Hall, Portsmouth, not later than 10 a.m. 17th inst. 


The Poplar (London) District Board of Works invite tenders for 
laying mains upon the solid system for the distribution of con- 
tinuous current upon the three-wire system. Further particulars 
are given in an advertisement elsewhere, and specifications, &c., 
may be obtained from the electrical engineer to the Board (Mr. 
Alfred Blackman), Electricity Works, Glaucus street, POE 
Bow, E., after the 6th inst. Tenders must be sent to the clerk (Mr. 
Leonard Potts) by 10 a.m. of Thursday, Nov. 16. 

The Swansea Corporation invite tenders for the supply and erection 
of five Lancashire boilers, with jet condensing plant, feed pumps 
economiser, piping, &c. Specifications can be obtaine J after the 4th 
inst., at the Guildhall, Swansea, and a copy of the specification may 
also be inspected (but not obtained) at the offices of the consulting 
engineers (Messrs. Kincaid, Waller and Manville), 29, Great George- 
street, London, S. W. Additional particulars are given in an adver- 
tisement, and tendera must be sent in to the town clerk (Mr. Jno. 
Thomas), Guildhall, Swansea, before noon of 20th inst. 

The Lighting committee of the Wolverhampton Corporation invite 
tenders for the supply and erection of two 500-kw. direct-coupled 
generating sets. An advertisement contains further particulars, and 
tenders must be sent in to the borough electrical E e (Mr, C. E. C. 
Shawtield), electricity works, Commercial-road, Wolverhampton, not 
later than noon of Nov. 13. 

The Accrington Corporation invite tenders for electric cables, 
wires, street boxes, and connections Further particulars can be 
obtained of the town clerk (Mr. A. H. Aitken), or at the offices of the 
consulting engineer (Mr. J. N. Shoolbred). 22, Victoria-street, 
London, S. W., and tenders must be sent in to Mr. Aitken by the 18th 
inst, Anadvertisement gives additional information. 


The Urban District Council of Bray (Ireland) require tenders fur 
a jet condensing plant. Specifications and particulars on application 
to the clerk (Mr. P. MacDonnell). Tenders must be in before the 
Council meeting on 20th inst. See advertisement. 

The Hoylake and West Kirby District Council invite tenders for 
the supply, delivery and erection of—(1) Lancashire boilers, super- 
heaters and Green economiser ; (2) quick-revolution steam engines, 
alternators, motor alternator, feed pumps, piping, tanks, crane, 
wiring electricity supply works, &c. ; (3) high and low-tension switch- 
boards and connections; (4) secondary batteries and accessories; 
(5) transformers and accessories; and (6) high and low-tension 
mains, &c. Tenders to Mr. Roderick Williams, Town Hall, Hoy- 
lake, by noon of Nov. 15. 

The Guardians of the Croydon Union invite tenders for electric 
light wiring and fitting work for their workhouse, infirmary, an 
union offices. Tenders to the Croydon Union Offices, Mayday-road, 
Thornton Heath, Surrey, before 5 p.m., on Monday, Nov. 13. 


The Birkenhead Corporation invite tenders for 13 single-deck and 
31 double-deck electric motor cars. Tenders by 4-p.m., Nov. 14. 
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Also for boilers, economisers and mechanical stokers, steam dynamos 
and booster, and storage batteries. 


The Electricity 5 of the Glasgow Corporation invite 
offers for ten miles of 2in. cast-iron pipes. Tenders to Sir J. D. 
Marwick, City-chambera, Glasgow, on or before Nov. 20. 


The Glasgow Corporation also invite tenders for the supply and 
erection of two 800-H.P. compound vertical auxiliary engines for 
Port Dundas station. Tenders to Sir J. D. Marwick by 5 p.m., 
Nov. 14. 


The Middlesbrough Electric Lighting committee invite tenders for 
condensing plant and pipework. Tenders to Mr. George Bainbridge, 
Municipal Buildings, Middlesbrough, not later than 4 p.m., Nov. 22. 


The order for the electric lighting of Ludyate-hill railway station, 
London (referred to in our last issue), has been awarded to the 
Smithfield Markets Electric Supply Co. 


The Chelsea (London) Vestry require tenders for three motor vans 
Particulars from the surveyors, and tenders to the vestry clerk, 
Town Hall, Chelsea, by 21st inst. 


Tenders are invited for an electric motor for working the machinery 
at the Slack. Brook sewage works of the Swinton Council. Tenders 
to clerk by 11th inst. 


The Greenock Police Board invite tenders for leasing their tram- 
ways and equipping same on the overhead trolley syatem. Tenders 
to town clerk. 


The Governors of Felsted School, Essex, invite tendera for the 
supply and erection of electric lighting plant. "Tenders by Nov. 27. 


The Municipal Council of Chiclana de la Frontéra (Cadiz), Spain, 
require tenders for electric lighting for five years. Tenders by 
231d inst. 


TENDERS RECEIVED AND ACCEPTED. 

The Salford Corporation on Tuesday accepted, on the recom- 
mendation of their Electric Light committee, the tender of 
Galloways (Limited) for the supply of boilers and fittings (with 
Dixon superheaters by Messrs. J. Musgrave and Sons) for the Straw- 
beiry-road electricity station, at £15,200. The Corporation have 
also accepted the tender of the Westinghouse Electric Co. for the 
supply of 100 electric tramcars complete at £534. 10s. per car. The 
car bodies are, however, to be made by Messrs. G. F. Milnes and Co. 
In our issues of Sept. 15 and 22 particulars of the Council's require- 
ments were advertised. 


The Belfast Improvements and Electric committees have accepted 
the tender of Messrs. Dick, Kerr and Co. for the supply of steel 
tramway rails for the eight new tramway routes which the Corpora- 
tion are about to construct. 


The Leeds Tramway committee recommend the acceptance of the 
tender of Messrs. Dick, Kerr and Co. for the supply of 50 electric 
tramcars, at £27.500, for their Dewsbury-road, Beeston-road and 
Elland-road routes. The Councils requirements were set out in an 
advertisement in our issues of Sept. 22 and 29. 


The tender of the British Thomson-Houston Co. for the supply of 
40 tramcars, and that of Messra. Dick, Kerr and Co. for the supply 
of 20 cars, have been provisionally accepted by the Blackburn Corpo- 
ration. Each car will accommodate 60 passengera. An order for the 
supply of two steam dynamos has been given to Messrs. Mavor and 
Coulson. The original specification was modified after tenders were 
invited. The Council's requirements were advertised in our issues 
of Sept. 8 and 15. 


The Wigan Town Council have accepted the tender of Messrs 
Picksley, Sims and Co, Leigh, for the supply of service boxes for 
electric lighting purposes at £536. 4s. 2d. Eighteen tenders, vary- 
ing from 4586 to £1,233, were received. 


The contract for the electric lighting of the North Riding of York- 
shire Lunatic Asylum, at Clifton, York, bas been given to Messra. 
Crompton and Co. Mr. A. A. Campbell Swinton is the consulting 
engineer, and the work will be carried out to his specification. 


APPOINTMENTS VACANT AND FILLED. 


The Tynemouth Corporation invite applications for the position of 
clerk of works to superintend (under the direction of the consult- 
ing engineers) the erection of electrical plant, &c., at the borough 
electricity works. An advertisement contains further particulars, 
and applications must be sent in to the town clerk (Mr. John F. 
Smillie) not later than Nov. 7. 


The Devonport and District Tramways Co. require a clerk of 
works to saperintend the construction of permanent way for electric 
traction. Applications to the engineers to the company, 20, Victoria- 
street, Westminster, S. W. See advertisement. 

The Burnley Electricity committee require an assistant electrical 
engineer. Some particulars are set out in an advertisement, and 
applications must be sent to Mr. W. T. Fullalove, town clerk, Town 

all, Burnley, by Nov. 15. 


A railway signal and electrical engineer is required by the New 
Zealand Government. Salary £100. Further particulars from the 
Agent-General, 13, Victoria-st., London, S. W. See advertisement. 


E 


A 1 science master is required for the City of London 
School. Salary £300, increasing to £450 per annum. Applications 
to the secretary, Victoria Embankment, E.C., by Nov. 31. 


The Watford District Council require an assistant electrical 
engineer, &c. Application to clerk by 11th inst. 


Mr. E. Hatton, of Birkenhead, has been appointed tramway 
engineer by the Salford Corporation, at a salary of £240 per annum. 

Mr. M. Cooper, superintending engineer for telephones, has been 
appointed principal technical ofticer, Engineer-in-Chief's Office, 
General Post Office, London. 


BUSINESS NOTICES. 

The Phodyne Electrical Co. (Limited), 66, Victoria-street, S.W., 
has acquired the electrical contracting Lusiness of Messrs, A. A. C. 
Swinton and Co., and has taken over the latter firm’s staff and 
offices. Mr. J. C. M. Stanton, M. I. E. E., who has managed Messrs. 
Swinton and Co.’s contracting business, is managing director of the 
Phodyne Electrical Co. The firm of A. A. C. Swinton and Co. was 
formed in 1888 by Mr. A. A. Campbell Swinton. During this period 
many extensive electric installations, notably in connection with the 
electric lighting of country houses, have been carried out, and the 
new OR DAR takes over, among other contracts, the lighting of 
Bamburgh Castle for Lord Armstrong, and Haggerston Castle. The 
Phodyne Co. will continue to make a speciality of this class of work, 
in addition to developing its business in other directions. 


Mr. A. A. Campbell Swinton has removed to new offices at 66, 
Victoria-street, We:tminster, where he will continue his consulting 
practice. | 

Messrs. Bow, M‘Lachlan and Co., William Bow, John M'Lachlan, 
W. H. W. and W. R. V. Marshall, electrical engineers, trading as 
Paterson, Cooper and Co., at Paisley, have dissolved partnership as 
from July 1, 1899. Messrs. Bow, M'Lachlan and Co., W. Bow, and 
J. M'Iachlan retire. Debts by Messrs. W. H. W. and W. R. V. 
Marshall, who continue. 


Mr. C. Wilkes, 29, Ludgate-hill, London, E. C, requests us to 
announce that he bas been appointed sole agent for the British 
empire (Canada excepted) for all English adveitisements or publicity 
in the general official catalogue of the Paris 1900 Exhibition ; also 
for the French and English guides and other publications issued by 
the official contractors to the Exhibition. 

Messrs. J. Lovelock, A. J. Osborn, and A. M. Lee (trading as 
Lovelock, Osborn aud Lee), electricians and engiueers, 8, Jeffreys- 
square, St. Mary Axe, London, E.C., have dissolved partnership. 
Debts by Mr. Lee. 


Messrs. Allan and Adamson (Limited) have removed their offices 
to Clun House, Surrey-street, London, W.C, and, to meet the 
increasing demand for the Allan accumulator, works have been taken 
where the manufacture of these batteries can be conducted on a 
large scale. These works are at Ashsted, Surrey. 


The central office of the arse Française des Cables Télé- 
graphiques in New York is now located at 42 and 44 , Broad-street 
instead of 34, Broad-street. 


Mr. A. A. Blackburn, electrical engineer; removed his offices 
from Leeds to 376, Dickenson-road, Longsight, Manchester. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Under the failure of John G. M. Hilton, electrician, the debtor 
attended at the London Bankruptcy Court, and was allowed to pass 
his public examination upon liabilities £2,026 and assets of doubtful 
value. He stated that in Jan., 1895, he became one of the managing 
directors of the Nalder and Harrison Construction Syndicate, in 
which he invested £2,250, but shortly after the syndicate went into 
voluntary liquidation. He then, with another person, purchased the 
electrical portion of the business and carried it on until early in 1897. 
He put into the business £2,000. In March, 1898, in consequence of 
a disagreement, he retired from the company. In Jan., 1890, he 
returned to the business, and introduced a further £100, but in May 
last the company went into voluntary liquidation. 

A receiving order hes been made against Ernest Max Winter, elec- 
trical engineer, Amberley House, Norfolk-street, London, W. C. 

Au order waa made on October 20, by the Board of Trade, removing 
E. B. Lumb, 85, Gracechurch-street, London, E. C., from the office 
of trustee of the property of G. F. Rogera, electrician, 81, Maxilla. 
garders, Notting-hill, N. W., and 5, Great Winchester-street, E. C., 
London. 

A meeting of Nernst Lamp (Limited) (old company) will be held 
at 130, Dashwood House, New Broad-street, E.C., on December 4, to 
receive an account of the winding-up. Mr. W. Chaplin is liquidator. 


Claims against Elmore’s American and Canadian Patent Copper 
Depositing Co, (Ltd.), Elmore’s Foreign and Colonial Patent Copper 
Depositing Co. (Ltd.), Elmore’s Patent ODDS Depositing Co. (Ltd.), 
and Elmore's Wire Manufacturing Co. (Ltd.), are to be sent by Dec. 9 
to Mr. J. Shürmer, Greck-street-chambers, Park-row, Leeds, who is 
liquidator of the four companies. 
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Sales by Auction.—Mr. Herbert Humphries, of Brierley Hill, 
will sell by auction, at the Grand Hotel, Birmingham, on Thursday, 
Nov. 16, at five o’clock prompt, the important and extensive freehold 
property known as the Acetylene Works, Corngreaves, Cradley Heath, 
together with the goodwill and the costly electrical plant used in the 


manufacture of carbide of calcium. The Corngreaves works have a | 


railway connection with the Great Western Railway, and the buildings 
are modern and substantial. The premises have been occupied by 
the Midland Acetylene (Parent) Syndicate (Limited). The electrica! 
plant and other particulars are set out in an advertisement on another 
page, and it will be seen that this plant was manufactured by leading 
firma, and is in a condition equal to new. The works comprise an 
area of 5,011 square yards, Mr. Humphries’ offices are at Brierley 
Hill and Stourbridge, from which particulars, &c., cau be obtained ; 
or from Messrs. Burt and Hairland, solicitors, Bournemouth; Messrs. 
Homfray, Holberton and Mellor, solicitors, Brierley Hill and Cradley 
Heath ; or of Mr. E. Mason, chartered accountant, St. Pauls 
Chambers, Dudley and Cradley Heatb. 

From a preliminary announcement in our advertisement columus 
it will be seen that Mes:ra, Wheatley Kirk, Price and Co. have 
been authorised hy the trustee (Mr. Mvles Lee, of Lee and Whit- 
field, 17, East-parade, Leeds) to sell hy public auction on an earl 
date the whole of the fixed and loose engineering and electrical plaut, 
dvnamos, motors, electrical accessories, &c., at the works of John A. 
Edmondson, electrical engineer, Globe Works, Leeds, Catalogues 
are in course of preparation and may be obtained, together with an: 
further particulars, from the trustee, or of the auctioneers, 49, Queen 
Victoria street, London, E. C., and Albert-square, Manchester. 


Factory Premises for Sale.—In an advertisement it is announced 
that a leasehold factory, suitable for electric or light engineering 
works, motor-car factory, &c., is for sale. The plant comprises 
automatic and plain lathes, milling, drilling and profiling machi Rm 
a Dowson gas plant, three gas engines, &c., and is in firat-class order. 

Extensive premises within easy distance of London, suitable for 
engineering and manufacturing business, are announced for sale in 
an advertisement. 


Glasgow International Exhibition (1901).—An advertisement 
in another column gives sume particulars of the exhibition which 
will be held in Glasgow between May and November, 1901. There 
will be eight sections, including Industrial Designs and Manufac- 
tures, Machinery, Motive Power, Electricity and Labour Saving 
Appliances; Locomotion and Transport; Marine Engineering and 
Shipbuilding; Science, Education, and Music. Prespectuses and 
forms of a 1 may be obtained from the general inanager (Mr. 
H. A. Hedl ey), 36, St. Vincent-place, Glasgow. 


Revision of Prices.— The British Thomson- Houston Co, 83, 
Cannon-strect, E. C., intimate that prices of their electrical apparatus 
and supplies are being revised. New lists are in course of prepara 
tion, and will be ready shortly. 
be pleased to quote their customers firm prices. 


Water Cooler Contracts.—The Klein Engineering Co. have 
obtained an order from the Bolton Corporation for the supply of 


Klein's fan water cooler at their electricity works for cooling the | 


water requisite for condensing the steam froin engines of 3,000 H.P. 
The fans and the circulating pump are driven by electric motors. 
The firm have also a surface-condensing and Klein’s open type 
cooling plant in course of construction for the London and North- 
Western Railway works at Crewe, for engines of 800 n.r. to work in 
connection with electric light and power plant. The Prestwich 
County Asylum are adopting the firm's jet condenser and Klein“ 
chimney cooling plant for engines of 450 H.P. in conjunction with 
their electric lighting plant. 


In the meantime the company wil! 


| other regular attention 1s 


Factory Lighting.—The order for the electric lighting of the | 


large bedstead factory of Messra, E. Wale and Sons, Birmingham, ha: 


been given to Mesars. Ellis and Ward. The consulting engineers are | 


Messrs. Berrito, Edwards and Shaw. 


The ‘‘Synchronome” Electric Time-Service System.— Mr. 


F. Hope-Jones, manager of the Synchronome Syndicate (Limited), 
85, Gracechurch-street, London, E.C., forwards a copy of a pamphlet 
describing the system of electric time service for which the syndicate 
1 5 the patents of Messrs, F. Hope-Jones, G. B. Bowell, and 
others. 


The system has been installed in a number of banks, 


oflices, schools, hotels, factories, institutions, private houses, and 


in church towers and turrets, and in a technical report of 
the system by Prof. S. P. Thompson the “ Synchronome ” 
system of electric clocks is very favourably reviewed. In 
cases where the surrounding conditions necessitate a large number 
of clocks, obviously accuracy is the first essential, and next to 


this that all the dials should indicate the same time at the same | 


moment ; and Prof. Thompson certifies that in a number of cases 
which have come under his personal observation for a lengthy period 
these conditions have been realised. The system is especially 
recommended for large industrial establishments and other places 
where uniformity of time indication is of importance and makes for 
smooth working. In this system only one pendulum is required, 


| per anı 


and every dial on the clock circuit indicates this pendulum time. 
Any number of dials may be worked from this one pendulum, which 
can be easily fitted to existing dia! movements. As no winding or 
required, and the consumption of electric 


| system is very economical, apart from the 


current is small, the 


facilities it offers for placing clock dials in advantageous positions 
for observation, although these positions may, owing to their inacces. 
sibility, be unsuitable for ordinary clock situations. 


West Ham Technical Institute.— This institute, which was 
opened about twelve months ago, was unfortunately destroved by 
fire on Oct. Many of the books were, fortunately, saved, but 
the whole of the upper floor (including the engineering and physical 
lecture theatres, drawing office, engineering laboratories, chemical 


department, &c.) were burnt out and the central hall destroyed. 
One explanation of the disaster is that a quantity of chemicals 
spontaneously combusted, The loss was only partly covered by 
insurance (£47,000) The principal (Mr. A. E. Briscoe), with his 


assistants, are making arrangements at once to re-start the classes in 
buildings lent by the West Ham School Board and other authorities. 
The institute will, we learn, not only be rebuilt, but considerably 
enlarged. 


New Arc Lamp.—The Electrical Transmission Co. (Limited), of 
Albert Works. Hammersmith, London, are placing upon the market 
a new arc lamp. The accom- 
panying illustration shows that 
the mechanism of this arc lamp 
consists of main and shunt 
solenoids, which actuate a rock- 
ing lever; this in its turn acts 
upon a friction clutch, by 
means of which the arc is struck 
and the feeding controlled. 
The friction clutch is of a 
design that admits the lamp 
being subjected to shaking or 
vibration without the arc being 
affected. The carbon holders 
work along the slides on small 
rollers which prevent sticking 
and give smoothness of move- 
ment. The lower carbon holder 
is connected to the cross bar by 
a simple form of ball joint 
enabling the carbons to be 
easily adjusted. The makers 
inform us that the Electrical 
0 Testing and 
Training netitution have 
examined and tested the lamp, 
and in their report state that 
. the arc strikes quickly and 
i well, and with no objectionable 
flickering before settling down, 
ind that the lamp runs with 
great steadiness, the regulating 
mechanism working with unt- 
form smoothness. These lamp; 
are constructed to work on 
| j either continuous or alternatiog 
a current circuits. 


á Barlock Typewriters.— At 
r the ninth annual dinner of 
the Barlock Typewriter Co., 

m Saturday last, Mr. W. J. 
Richardson, managing director, 

who presided, gave an in- 

terestng review ot the progress 

of the typewriter industry in 

this country and the evolution 

of the writing machine to its 

present efficiency. The com- 

pany present, which consisted 

of the company’s London 

staff, numbered about fifty, 

equal number of country representatives 
nupany's service, As evidence of the popularity 
of the Barlock type of writing machine, it was announced 
that one commercial firi: have 200 of these machines in use 
| a large number of leading firms in 
ctrical and other industries employ numbers of 
ranging from 80 to 20. The magnitude of the 
try may be gauged to some extent by the fact that 
the working expenses of the Darlock Tvpewriter Co. reach £12,000 
mm. lt was claimed for the Darlock machine that it has 
reached a high degree of perfection, has realised most nearly the ideal 
of the perfect mechanical writing machine, and has attained a pheno- 


qu — 


i 
{ 
i 


-—— 
— - 
— 
— 
-- 
— «+ 
— 
— 
— 
— 
— 
— 


| 


| 
| 
| 


Y fh 


„„ 


the engin 
Barlock machines 
typewritin ' Ind 


„ 


THE ELECTRICIAN, 


NOVEMBER 3, 1899. 


59 


menal success, which can only reasonably be attributed to its 
meeting the onerous requirements of thia clas: of mechanism. 
During the ninth year of the company's existence the sales of these 
macbines have exceedel by 55 per cent those of the previous year. 


Instrument and Apparatus Catalogue. —Messrs. Gambrell Bros., 
electricians and manufacturers of scientitic inatruments and pee 
of 17, Giltspur-street, London, E.C., have issued list B, a catalogue of 
scientific instruments and apparatus manufactured under the personal 
supervision of members of the firm. Amongst the apparatus illus- 
trated is an improved bar pattern resistance coil in decimal sets, 
designed for use where great accuracy is required. "The sets of ten 
resistances are so arranged that, by shifting the plug nearest the 
terminal end, the resistances are ready for use either in series or 
parallel as may be required. Resistance boxes for all classes of work 
are included 1n the list, which also contains particulars of several 
types of reflecting and direct-reading galvanometera, testing sets, &c. 


Cassiers Magazine —The November issue contains articles on 
* Some Overhead Electric Travelling Cranes," ** An Electric Tram- 
way in the British West Indies,” “ An 83-mile Electric Power Trans- 
mission Plant, Valuation of Manufacturing Property for Taxation,” 
* Recent Practice in Steam Boilers in Great Britain,” and “The 
Safety of Petroleum Fuel.” 


Exports of Electrical Apparatus and Material.— Tae followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and *elephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 25 to Oct. 31, 
with the ports of destination :— 

Africa— Alexandria, £25 ; Cape Town, £324 ; Durban, £1,095 (includ- 
ing £824 telegraph material) ; East London, £386 ; Port Elizabeth, £127 ; 
Port Said, £39. Argentina—Buenos Ayres, £1,109 (including £154 tele- 
graph material. Australasia—Adelaide, £548 ; Brisbane, £906; Mel- 
bourne, £156 (telegraph material); Sydney, £902; Wellington, £370. 
British Guiana—Demerara, £506 (telegraph material). Burma—Rangoon, 
£1,009. Ceylon Colombo, £801. Channel IJslands —£1£0 (telegraph 
poles). | CRili— Boca, £1,577 (including £409 (telegraph material); 
Valparaiso, £256 (including £144 telegraph material). Colombia —Santos, 
£210 (including 2172 telegraph material). Denmark—Copenhagen, £263 
(telegraph material). France—Boulogne, £40. Germany—Hamburg, £211 
(including £200 telegraph material). Holland—Amsterdam, £35. Hong 
Kong—£15. India—Calcutta, £597 (including £104 telegraph wire) 
Madras, £244. Japan—Yokohama, £140. Mexico Vera Cruz, £30 
North Sea—£2,200 (telegraph cable). Norway—Christiania, £86 (tele- 
graph material) Portugal—Beira, £75. Straits Settlemen's—Singapore, 
£87. Sweden—Gothenburg, £161 (including £15 telegraph wire) ; Stock- 
holm, £167 (telegraph material). Uruguay—Monte Video, £72 (telegraph 
material). Total £14,480, against £17,710 in the corresponding week last 
year (Oct. 26 to Nov. 1). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


African Trans-Continental Telegraphs.—It is announced that 
this telegraph has been carried as far as Lungula, but that the 
operations in the basin of Lake Tanganyika have been suspended 
owing to the country between the lake and Namy being in an 
unsettled condition. 


Asylum Lighting.—The North Riding (Yorks.) County Council 
have decided to apply for a loan of £4,500 for the electric lighting 
of the North Riding pauper lunatic asylum. The contract has been 
let to Messrs. Crompton and Co. 


Barking (Essex).—An inquiry was held here last week into the 
„ of the Council to borrow a further £13,280 for electric 
lighting extensions. The clerk to the Council (Mr. E. H. Lister) 
appeared in ig Ysa of the application, and the consulting engineer 
(Mr. W. C. C. Hawtayne) gave technical details. 


Barnet.—The agreement for the trausfer of the provisional order 
E the : tae Metropolitan Electrical Power Distribution Co. has 
n sealed. 


Bath — At a meeting of the Electric Lighting committee on Friday 
last the borough electrical engineer (Mr. 6. F. Metzger) reported that 
the Callender Co. had considered the question of the arc lamps, 
and had found the conductor was not suitable, and although similar 
cables had worked well on low tension systems they were not suited 
to high tension, and consequently the Company were prepared to 
re-make the whole of the 88 services from the) existing main free of 
charge. This offer has been accepted. Mr. Metzger also reported 
the receipt of a communication from the Company in regard to their 
contract for the extension of the mains. Mr. Metzger said the 
7 had carried out more low tension work than was provide! 
for in the contract, but had 13,988 yards of high tension work to 
complete. The Company were liable to the committee for the supply 
of 28,000 yards of cable, but 20,000 yards of that would be absolutely 
uselesa, because they wanted a much larger sized cable. After 
discussion the letter was referred to the works committee for 
consideration. 


Bedford.—An inquiry was held here last week into the applica- 


tion of the Council to borrow £41,000 for electric lighting purposes. 
The town clerk (Mr. T. S. Porter) said the amount already sanctioned 


* 
, 
. 


for electric lighting purpose: was £63,450. "The borough electrical 
engineer (Mr. W. J. Hope Johnstone) said the output had been 
steadily increasing owing to the numerous demands for current for 
private lighting pee The output for 1899 would be about 
760,000 units, and the present loan was required for extensions of 
mains and plant. There was no opposition. 


Berwick-on-Tweed.— The Corporation are considering the ques- 
tion of electric lighting. They have retained Mr. A. A. Campbell 
Swinton to advise them. 


Blackburn.—The Corporation’s storayard at Islington is to be 
lighted electrically, at a cost of £763. 


Bolton.— The electric tramways are approaching completion, aud 
the first trial of the new cars took place on Monday on the Bradshaw 
and Tonge Moor route. The interest of the present lessees of the 
tramways (Messrs. Holden and Co.) has been purchased by the Cor- 

ration at £55,000. The borough electrical engineer (Mr. Arthur 
Elis) has been appointed general manager of the tramway system, 
Mr. Norman Little has been appointed assistant engineer, and Mr. 
Harry England traffic manager. The cars are double-decked, capable 
of being attached to trailers in times of emergency. There are at 
present 31 miles of track, covering about 28 miles of street. 


Bombay.— It is proposed to convert the lines of the Bombay 
Tramways Co. to electric traction, and application has been made to 
the Bombay Goveroment for its sanction. The Bombay tramways 
were opened for traffic in 1874. 


Boston.— At a special meeting of the Council the recommenda- 
tion to purchase the undertakiog of the Boston Gas Co. for £60,000 
was rejected, and instead an application for a provisional electric 
lighting order was decided upon. 

Bridlington.— Mr. F. H. Medhurst is preparing a report on 
electric lighting for the Council, 

Bristol.—It is proposed that 391 additional arc lamps be erected 
in place of existing gas lamps in a number of thoroughfares. 


Cambridge.—After consideration of the report of their consulting 
tramway engineer, Mr. Kincaid (Mesers. Kincaid, Waller and 
Manville), the Council have decided to apply for parliamentary 
powers for the construction of various tramway lines, which will be 
equipped electrically, probably on the overhead system. 

Cleethorpes.—The report of their consulting engineer (Mr. C S. 
Vesey Brown) has determined the Council to apply for a provisional 
electric lighting order. 

Colwyn Bay.—The Local Government Board recently held an 
inquiry into the application of the Council to borrow moneys for 
electric lighting purposes, and at the last Council meeting a commu- 
nication was received from the Board inquiring the probable support 
which the undertaking woull receive and the number of lights 
likely to be required. This return is stated to have been most 
encouraging, the total number of private lights for which applica- 
tion had been received being 1,164. 


Commercial Congress.— The holding of a commercial exhibition 
in Philadelphia has been made the occasion for the holding of a 
commercial congress at which the following recommendations were 
approved :—(1) That all nations should join a union for the registra- 
tion of trade marks; (2)that all Governments should establish a 
parcels post system ; (3) that uniform trade statistics should be pre- 

d for all nations; (4) that an international bureau for the 
collection and dissemination of agricultural reports should be estab- 
lished ; enr the Philadelphia Commercial Museum should be 
supported by all governments and chambers of commerce ; (6) that 
international arbitration shonld be established as far as possible; 
(7) that an inter-oceanic canal should be constructed. Nos. 2 and 5 
are peculiar recommendations. So far the United States stand as 
the only country which has not established parcels post. As the 
Philadelphia Commercial Museum is a purely American institution 
—in fact, a peculiarly American type of institution—it will strike 
outsiders as a cool ofen that it should be male a recognised 
international centre of commercial organisation. 


Cork —A protest signed by the majority of the leading business 
men in this city has been presented to the Corporation in reference 
to the proposed electric lighting arrangements. The signatories to 
the protest m the original prop of the city engineer, which 
were adopted by the committee, but rejected by the Corporation. The 
matter will come up for consideration at the next meeting, on notice 
of motion to rescind the former resolution. 


Douglas (Isle of Man).— In June, 1898, it will be remembered, 
Dr. J. A. Fleming addressed to the Electric Lighting committee of 
the Douglas Corporation an exhaustive report on the electric lighting 
of the town. After setting out a number of arguments in favour of 
municipal electric supply, Dr. Fleming pointed out that hardly any 
case could be cited where the revenue of a well-chosen electric 
lighting station, put up under competent advice, had not, after 
one year from the start, been sufficient to meet working expenses. 
In this report he recommended that the area of supply at Douglas 
should include the Sea Front; Victoria-street, Prospect Hill, Duke- 
street. Strand-street, Castle-street, Ridgway-street, Market Hall. an 
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Athol-street, to extend when required to Broadway and Bucks- 
road, as this district comprises all those portions of the town where 
hotels, restaurants, boarding-houses, shops, and public buildings are 
situate. Dr. Fleming further recommended that provision should b: 
made in the initial scheme for a possible Jamp connection of the 
equivalent of 6,000 8-c.p. each, and, in addition, for the public 
lighting of the sea front and parades round Douglas by arc lamps, of 
which 40 of 2,000-c.p. would be requirel for the parades on the 
sea front, and a further 20 for the principal streets set out above. 
The system of generation of supply then recommended for adoption 
was practically the Oxford system. The Wright maximum demand 
system of charging was advised, and a probable gross revenue of 
£2,400 from private lighting and £1.470 from public lighting (total 
£3,870 per annum) was anticipated The annual expenditure, omitting 
interest on loan and sinking fund contribution, was put at £2,350 for the 
generation of 187,000 units (working out at rather over 3d. per unit 
sold), or, allowing for interest on land and sinking and depreciation 
funds (£1,500), the total annual expenditure was put at £3,813. 
The estimated outl^v for the initial schem was rather over £25,009, 
made up as to £10,480 for generating plant; land and buildings. 
&e., £5,000; mains, £6,000; arc and incandescent lamps aud 
standards for public lighting, £3,225; transformer chambers and 
main battery sheds, E300; to which was added charges for legal 
expenses, engineer's commission, superintendence during erection, 
and contingencies Dr. Fleming concluded by recommending that the 
Electric Lighting committee should visit Wolverhampton, Walsall, 
Shoreditch and Oxford. This report was discussed, but no decision 
was arrived at. Subsequently an offer to supply current in bulk 
was received hy the Corporation from the Isle of Man Tramways Co. 
Upon the receipt of this offer it was decided to put the matter before 
Prof. Fleming, with a view to a further report, We briefly referred 
to this matter in our last issue, and now that the full report is before 
us, it shows that Prof. Fleming is convinced that the proposals 
contained in his original report form the true basis upon which the 
Douglas Corporation should proceed in regard to the electric lighting 
of the town. The Tramway Co.'s offer is to supply current on the 
three.wire system with 460 volts across the mains, the consumers’ 
pressure being 230 volt». 
The objection I have (says Dr. Fleming) to the high service pressure of 
230 volts is that th» consumer cannot easily employ small candle-power 
lamps. It is difficult, if not impossible, to get good lamps to work at 230 
volts pressure of less than 16 c.p. Hence, the smell consumer would be 
largely prevented from using 8 and 5 c.p. lamps, whi h he could do if the 
pressure of sopply were, as I purpo:ed it to be, 110 volts. It may be that 
this would exercise a retarding influence on the growth of the lighting. 
On the other hand, the use of the hig’) service pressure effects a distinct 
econoniy in the cacital outlay on mains. Hence we may say that from 
the poi at of view of the suppliers the high service pre sute is an advantage, 
but from the point of view of the consumer it is a disadvantage. 
The report continues that as soon as the Corporation decide to light 
the area indicated in the 1898 report (as set out above) it would 
require to expend about £10,000 in mains and street arc lamps before 
electric energy can be taken from the company and delivered to the 
consumer. In addition, an electrical staff would have to be appointed 
to arrange and supervise the distribution, to look after the mains, 
read the meters, trim and repair the street arc lamps, &c. The ealary 
for this staff is put at a minimum of £350 per annum. 4600 a vear 
would have to be eet aside for interest and sinking fund, and a fund 
will also have to be provided for repairs to mains, arc lamps, and 
other portions of the distribution system. If this is put at £150 per 
annum, the Corporation will be committed to an annual outlay of 
£1,100 ona moderate computation merely to become purvevora of 
electric energy which is to be purchased in bulk from the Tramway 
Co. at from 33d. to 3d. per unit. Prof. Fleming is therefore strongly 
opposed to the adoption of the Tramway Co,'s offer, and concludes 
with the following general statement :— 
There are some towns where the Corporation purchase electricity in 
bulk from a public company for c perating municipal electric tramcars, an 
do so successfully. but i do not know of any case in which the process is 
r. versed and a Corporation buy electric energy in bulk from a tramway 
company to supply electric lighting. I feel that the final aspect of the 
wile question of purchase from the Tramway Co 
bulk has something experimental about it. I leave out of account such 
qnestions as the uniformity and regularity of the supply. Even if we 
assume that this is entirely satisfactory, I feel that experience is wanting 
to show what the position of affairs will be five years hence, when the 
Corporation has gone on purchasing electric energy in bulk and retailing 
it, us it must do, at a constant price. The great success of the electric 
lighting industry in some towns, such as Brighton, has arisen solely from 
the fact that they have catered for the small consumer. 
to be understood by the electric lighting c mpanies and Corporations that 
the policy so successfully adopted by the railway companies of providing 
well and cheaply for the third class traffic is the policy which leads to 
success in dealing with the electric lighting industry. In order that an 
electric lighting enter prise may succeed, the electric light must become the 
poor man's light, and not simply the light of the well-to-do. With this 
aim, every effort must be made to encourage the small consumer to use the 
current, not only for ligbt but for heat and power, and that can only be 
done by reduction of the price. 
Dudley.—An inquiry was held on Tuesday into the application 
of the Corporation to borrow, amongst other sums, £33,000 for 
electricity supply purposes. The town clerk (Mr. II. C. Brettell) 
said the application was for a second loan under their 1897 electric 
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lighting order. In 1898 the British Electric Traction Co. obtained 
possession of the Dudlev-Stourbridge tramway, and the Corporation 
entered into an agreement with the company to supply current for 
working the tramway electrically. They had, therefore, erected a 
temporary generating station to supply the necessary energy, and were 
now erecting a permanent station for which this supplementary loan 
was required. e consulting engineer (Mr R. P. Wilson) submitted 
plans and technical details of the scheme, and said the streets through 
which the tramways workel would be lighted electrically by are 
lamps placed on the tramway poles. Several applications for current 
had been received, aud there were indicatious that the undertaking 
would be a financial success in the first year. 


Dublin —The Palmerston Park Electric Tramway route was 
opene4 for tratlic last week. 

Dundee.—Owing to the delay in the delivery of plant for the 
electricity station extensions, the Gas Commissioners intimate that they 
cannot receive any applications for electric current until further notice. 


Durham.— The proposals of the Electric Power Distribution Co. 
to establieh electricity works and t» construct an electric tramway 
from North-road to Braudoa have been accepted by the Council and 
the Durham provisional order will be transferred t) the Company. 


Ealing. — In the annual statement of accounts recently issued by 
the Electricity department it was eet out that various loans raised 
for electricity suppl ee amounted to £77,177. 93 , but of this 
sum £4,313. 10s. cd. had been paid off. Last vear the cost of 
generation, distribution, &c , amounted to £5,147. 11s. 8d., and the 
total reveuue was £8,771. 18s. 5d. (£5,276. 7s. Sd. from private 
customers, and £3,213, 178. 9d. for public lighting). After allowing 
for sinking fund, interest, &c., there was a net proie of £65. 163. 11d. 
502,491 units were generated, 445,211 sold, and 11,450 consumed on 
the works. 

Eccles.—A proposal of the United King lom Tramways Syndicate 
to con-truct electric tramways from Eccles to Whitefield and 
Urmston has been endoraed by the Eccles Corporation. 

Electricity Supply in the Midlands—The Midland Electric 
Corporation for Power Distribution (Limited) have acquired a plot 
of land, 14 acres in extent, at Ocker Hill, Tipton, as a eite for 
electricity works for the supply of energy in various surrounding 
districts, The company have already obtained provisional orders 
for several of these districts, but in some cases special agreements 
have been made for a supply in bulk to the local authorities The 
works will be capable of accommodating generating plaat of 
14,000-h.p. capacity. 

Electric Traction in the Canary Islands. — À company, entitled 
the Société des Tramways Electriques de Teneriffe (Iles Canaries) 
et Extensions, has been formed in Brussels with a capital of £60,000, 
to construct and operate electiie tramways in Teneritle. 
Brdington.--An applieation for a provisional order has been 
authorised bv the District Council. 


Bxmouth.--As the nsult of an interview with their consulting 
ecgineer (Mr. Robert Hammond), the Council have decided to obtaiu 
owera for erecting electricity supply works at an estimated cost of 
about £16,000. 


Fatality.— An inquest was opened at Eston Junction on Saturday 
last into the circumstances attending the death of David Evans aged 
14, who was killed by an electric shock at the Cleveland Steel 
Works. Deceased fell asleep, and on awaking yawned and stretched 
out his arms, One of his hands came in contact with the electric 
light wires, and he was immediately killed. The inquest was 
aora for the attendance of the factory inspector. 
Glasgow.—The subject of the placing of the contract for electric 
cables, &e., which was to have come before the Council at its meeting 
yesterday (Thursday), was not reached. 


Gomersal (Yorks.).—Io connection with the British Electii: 
Traction Co.’s scheme for the construction of an electric tramway 
from Dewsbury to Cleckheaton arrangements have been made for the 
construction of a branch line to Gomersal. 


Guayaquil (Ecuador) A recent report from this district states 
that an excellent opportunity exists for the introduction of electric 
lighting and electric tramway services in this city, which has a 
population of about 50,000. At present a very poor quality gas is 
used in lighting, which has the additional demerit of being very 
costly. It is stated that the finances of the city are in a Hourishing 
condition, that fuel is scarce and expensive, aud that extensive 
water pu is readily available at some distance from the city. In 
1896 electricity works were in progress, bus a terrible fire destroyed 
the whole of the electrical plant, and the enterprise was abandoned. 
Halifax.—At a special meeting of the Corporation on Tuesday the 
Council's Tramway Dill, under which powers are sought to construct 
new tramways of a total length of 38 miles, including lines to 
Brighouse, Hebden Bridge, Sowerby Bridge, Risworth, Elland, and. 
other surrounding district’, was approved. 

Hammersmith (London).—At present there are 374 customers 
(representing an equivalent of 22,768 8-c.p. lamps) connected, and 
applications in hand for nearly 5,500 additional lamps. 
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Henley.—The Town Council have decided to obtain a report 
from a consulting engineer as to the advisability of establishing 
electricity supply works. 


Hythe.— The overtures of the Folkestone Electricity Supply Co. 
in regard to electricity supply have been rejected by the council, 
who have decided, by a practically unanimous vote, to apply for a 
provisional order. 


Ilford.—The Lighting and Tramways committee have appointed 
a sub-committee to visit various electricity works in England, and to 
report upon the system of electricity supply best adapted to this 
district. 

Import Duties.—The following particulars relating to the re- 
arrangement of import duties are just published :— 

Jamaica. Under the new customs tariff, rolling stock, rails, locomotives, 
and all materials and appliances used exclusively in the construction, 
equipment, and operation of railways and tramways are admitted free of 
duty. 

Sanatan Machine and materials used in the construction and main- 
tenance of tramways or railways are admitted free of duty in the dominion 
of the Sultan of Zanzibar from 15th Sept. last. 

Cyprus. From 20th Aug. last street lamps and their fittings, imported 
by municipal councils: in the island, to be used in street lighting, are 
admitted free of duty, as are also machinery and parts of machinery, and 
their fittings, connections and gear. 

The German Government has placed asbestos paint, used in electric wire 
and cable factories for impregnating the cotton covering of wires, under 
the head of “ painters’ colours" for the purposes of duty, amounting to 
200 msrks per 100 kilos. This material is chiefly imported into Germany 
from the United Kingdom. 

Insurance.—Foiled to a considerable extent in their attempts 
to bring into disrepute the Workmen's Compensation Act, 1897 
(and evidently feeling that those industrial undertakings which are 
making provision fur employers’ liability risks outside the tariff 
offices are disposed to undertake also their own fire risks), what are 
known as the “tariff” insurance offices are, it is stated, making 
strenuous efforts to effect a rig in fire insurance by introducing into 
their arrangements with their brokers and agents conditions which 
may affect insurers alversely. In connection with workmen’s com- 
pensation risks many large firms have saved thousands of pounds by 
either (a) providing a fund out of revenue and taking their own 
risks, or 8 makiug arrangements with members of Lloyd's, b 
which the rates for these risks have been very materially reduced. 
Wesirongly advise insurers, if there is any attempt on the part of 
the tariff offices either to increase their premiuin 1ates or to introduce 
conditions which are irksome or in restraint of freedom of action, not 
to lose eight of the fact that all classes of insurance can be effected 
by other means than through these offices and with quite equal 
security. The question of fire insurance, employers liability, 
workmen's compensation, burglary, wilful damage, and other similar 
risks must on an early date come prominently before insurers 
generally and large employera of labour in particular, and it is 
important at this juncture that their hands should be free to 
adopt any system of insurance which, while consistent with safety 
and security, will lower the present excessive premium rates. For 
this reason it is essential that any device of the “ tariff” offices to 
encumber their arrangements with insurance brokers and agents 
with vexatious conditions has an interest for insurers quite apart 
from its interest to the broker or agent, through whom the bulk of 
insurances are effected. 


Ipswich.—The Council are promoting a Bill for powers to construct 
and equip a system of electric tramways in the district. This ste 
has been taken after consultation with Mr. Waller (Messrs. Kincaid, 
Waller, and Manville). 


King’s Norton.— The Surveyor's department has been instructed 
to make a canvass of ratepayers to ascertain the probable demand for 
electric current. 


Kingston-on-Thames.—The salary of the borough electrical 
engineer (J. E. Edgcome) has been increased from £300 to £350 per 
annum. : The Local Government Board have sanctioned the 
borrowing of a further £15,000 for electric lighting purposes, on the 
understanding that no part of the money is to be expended in 
payments to salaried officers of the Corporation, or in detraying the 
cost of incandescent lamps ; also that the Corporation must accept 
the entire responsibility for the stability of the roofs of the sub- 
stations. 'The Board further state that before they consider any 
subsequent application for sanction to a loan, they would require to be 
furnished with statements showing how the sums included in the 
loans sanctioned for maine, Services, meters, and public lighting had 
been expended, with plans showing where the mains had been laid 
and the lamps placed. The Council have now applied to the Public 
Works Loan Commissioners for the loan of £15,000. 

The Corporation offer to supply electric current to the workhouse 
at 6d. per unit for the first hour’s maximum demand and 3d. per 
unit after, provided the Guardians enter into a seven years 
agreement. 

The Council have decided to proceed by way of a Bill for obtaining 
powers to construct and work electric tramways, 


Particulars of the extensions to the electricity station required to 
enable current to be supplied to the proposed electric tramways were 
submitted by the borough electrical engineer at the last Council 
meeting, and negotiations are proceeding between the Electric 
Lighting and Tramway committees as to terms of supply. l 


Kirkcaldy (N.B.).—A committee of ratepayers is co-operating 
with the British Electric Traction Co. in formulating an electric 
lighting and tramway scheme for this district. 


Lambeth (London).—The Lighting committee of the Vestry are 
about to invite tenders for the supply and erection of 25 arc lamps 
and lamp columns. Mr. F. A. Nixon, engineer to the South London 
Electric Supply Corporation, has prepared the specification and will 
superintend the work of erection. 


Lancaster.—The Corporation have decided to equip the local 
electric tramways on the overhead trolley system, and, if possible, to 
acquire the line between Lancaster and Morecambe. 


Leeds.—The Boar-lane-Headingly electric tramway route is 
approaching completion, and will be ready for traffic in about a 
fortnight. The Tramways committee have accepted a tender for 
the supply of 50 additional electric tramcars. 


London County Council.—At Tuesday’s meeting it was agreed 
to lend £25,000 to the Fulham Vestry and £14,620 to the Shoreditch 
Vestry for electric lighting pu rposes. 

The question of the acquisition of property at Camberwell for 
a large generating station for working the tramwaya south of the 
Thames was again adjourned, 

The Highways committee reported that the London United 
Tramways Co. had submitted drawings for the equipment for electric 
traction by the overhead trolley system of certain of the company’s 
tramways in the Uxbridge-road, and by an underground system of 
the tramways from Young's Corner to Hammersmith Broadway 
and thence to King's-street West, The Hammersmith Vestry, 
had, however, strongly urged the adoption of the overhead 
system for a portion of the latter route, pointing out that 
several of the thoroughfares were narrow, aud that consider- 
able inconvenience would be caused to tradesmen and tha 
public during the construction of an underground system, and 
further that there would be a difficulty in layiug a conduit system 
as on a portion of the route, for a distance of 127 yards, a space of 
only between 9in. and 12in. lies between the top of the girders 
of the District Railway tunnel and the surface of the roads. 
The Highways committee have, however, been advised that 
the County Couneil has no power to agree to the proposals of 
the Hammersmith Vestry, and, as the Tramways Co. are 
repared to adopt an underground system, notwithstanding the 
difficulties that may be met with in construction, the committee 
recommended that the Company's plans should be approved. 
The system to be adopted is similar to that in operation on the 
metropolitan tramways in New York, with certain improve- 
ments in detail to render the system better suitel for the special 
local conditions under which these tramways are to be operated. 
The overhead system to be adopted will have no uninsulated return 
and ‘‘thus a great object to the system generally used with a rail 
return is removed." The plans submitted show that the overhead wires 
are to be placed only 221t. above the level of the rails, although the 
Council's bye-laws stipulate for 35ít. No objection has been raised 
at this departure from the bye-law. The committee therefore recom- 
mended that the Company’s plans and particulars should be approved, 
subject to the following conditions: 

“That the trolley wires be not attache! to the electric lighting 
standards of the Vestry of Hammersmith; that the Company furnish t) 
the Vestry detailed drawings of the inspection chambers and boxes 
proposed to be placed in the carriageways or footways; that the 
* Bristol’ designs for the side and ceatre traction-posts be used; that the 
cut-out circuits be of such length as shall be approved by the Council's 
chief engineer; and that the Company submit for the approval of the 
Council an amended design for the c snduit.” 

The consideration of the recommendation was deferred. 


Light Railways —In connection with the extensive light (elec- 
tric) railway scheme which is being promoted by the Middlesex 
County Council at an estimated cost of £800,000, Mr. C. H. Gadsby 
has been engaged as consulting engineer to prepare a report upon the 
scheme at a fee of £105. 

The Light Railway Commissioners have settled the South Stafford- 
shire light railway order, and the period of purchase by the Bilston 
and Willenhall Councils has been extended from 25 to 28 yeara. 

The proposal of the British Electiic Traction Uo. to construct a 
light (electric) railway or tramway from Rothesay to Kilchattan Bay, 
vid Scalpsie Bay, has been approved, and is being supported by the 
Rothesay Corporation. 

A scheme has been submitted to the Pwllheli Town Council for 
the construction of a light (electric) railway from Pwllheli to Bevan. 
On the invitation of the chairman of the Surrey County Council 
(Ald. E. J. Halsey), a conference of representatives of the local 
authorities interested in the scheme which is being promoted by the 
Surrey Council for the construction of light electric tramways was 
held last week at Kingston. Particulars of the scheme, which com- 
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prise the construction of over 29 miles of light electric railway, were 
diss in our last issue. No formal decision was come to, but the 

ingston Corporation wish to be excluded from the scheme, as they 
are promoting a Bill for the construction of tramwaya. 

On the recommendation of their Highways committee, the Herts 
County Council have decided to promote a scheme for the con- 
struction of light (electric) railways in such portion of the county 
as shall be shown to require light railway communication ; and the 
Highways committee haye been empowered to negotiate with the 
North Metropolitan Tramways Co. for the promotion, at au early 
date, of light railways in those portions of the county in which it 
shall be found that an immediate necessity exists for such com- 
munication, with power to make, or join in making, applications to 
the Light Railway Commissioners for orders in such cas:s as they 
shall consider desirable. 


Limerick.— The question of the introduction of electric tramways 
has been agitating local circles for some time past. Nothwith- 
standing the hostile attitude of the car-drivera and of the labour 
members, the proposal to introduce electric tramways has heen carried 


Liverpool.—A stoppage on one of the lines of the electric tram- 
ways at Liverpool on Thursday lust week was, of course, con- 
eiderably exaggerated in the daily papers. All that happened was 
that the trolley pole of one of the cars left the line and fouled 
ihe guard wire. T'he latter fell on to the trolley wire, thus causing 
an earth and throwing the circuit breaker at the station. The fault 
was speedily Kn and the service was re-established within 
40 minutes Only nine cars were affected by the incident, It is 
interesting to note that since the tramways were started, just 12 
months ago, there has never until now been a single case of the 
current being interrupted, or at auy time any untoward occurrence at 
the power-house. 

The Walton electric tramway route was officially inspected by 
Sir F. Marindin and Mr. A. P. Trotter on Friday. The Stanley- 
road and the Aintree and Fazakerley sections are also nearly com- 
pleted and will, it is expected, be ready for electric traction by 
Christmas. 

Liversedge.—Mr. Gott, of Bradford, has been appointed con- 
sulting engineer to prepare a report on electric lighting. 

Manchester.—Sir F. Marindin and Mr. A. P. Trotter will hol.l 
a Board of Trade inquiry on Wednes lay next into the application of 
the Corporation to borrow £860,000 for electric tramway purposes. 
A special meeting of ratepayers will be held on Tuesday to consider 


the Corporation's proposed Tramway Vill. 


Newark.—The Council have resolved to apply for a provisional 
order. 


Newington (London).—The Vestry have asked the Electric 
Lighting committee to report upon the “ frequent failure of street 
electric lighting.” 

Preston.— The report of the consulting engineers (Messrs. Lacey, 
Clirehugh and Sillar) on the electric tramway question was presented 
and approved at the Council meeting last week. It was decided to 
adopt a 4ft. gauge, t» equip the lines on the overhead trolley system, 
and to apply for Parliamentary powers to reconstruct the existing 
and to cozstruct additional lines, &c. 

Provisional Order Notice.—The Prestwich Council give oflicial 
notice of intention to apply for a provisional order. 

Pwllheli.—By the casting vote of the mayor it has ben decided 
to apply for a provisional electric lighting order. 

Queensbury (Bradford).—The Council have approved the pro- 
posals of the Bradford and Halifax Corporations to construct and 
work electric tramways in the district. 


Russian Poland.—A Foreign Office dispatch announces that the 
town of Lodz, in Russian Poland, with 400,000 inhabitants, offers an 
opening for electric lighting works. Electric tramways were started 
in this town last year, and are work ing admirably. The town of 
Lublin also offers an opening for the establishment of a tramway 
service, and is d scussing the desirability of adopting electric traction. 
The town of Radom desires to adopt electric lighting, and the town 
of Sosnowice has also a lighting scheme under consideration. Elec- 
trolytic works were started in 1896 at Lombkowice, under Belgian 
auspices, The British consul-general at Warsaw, in the dispatch 
referred to, calls special attention to these excellent openings fur 
British electrical enterprise. 

St. George's, Hanover Square (London).— On the recommenda- 
tion of their Motor Traction sub-committee, the Vestry have decided, 
as an experiment, to purchase a motor dust van. 


St. Pancras (London).— The Electricity committee of the Vestry 
on Wednesday recommended that the freehold interest of property 
adjoining the King’s-road station should be purchased for £7,500 for 
extension purposes. Dr. Wigg stated that the committee were inun- 
dated with demands for current, and it was essential to have room for 
extensions. The proposal was agreed to. 

Salford.—The Corporation have decided to borrow £87,950 for 
the purchase of eight steam dynamos, boilers, &c., for their now 
Strawberry-road electricity station. The Cross-lane and Trafford- 


been made to establish a 


the railway, and the public offices are being connected up by 
telephone. 


in this town has been submitted to the Munici 
Mr. II. R. J. Burstall (Messrs. Burstall and 

to the peculiar formation of the town, Mr. Burstall is of opinion that 
the central area would be best supplied by a low-tension continuous- 
current system, the mains bein 
external area would best be supplied by a hig 
current system, the mains being carried overhead, the plant for supply- 
ing the two districts being placed in one station. Such a combined 
system would be the most economical one for a town like Singapore. 


road tramway routes are to be constructed, and the Electric Light 
Committee have been requested to make arrangements for bonding 
the rails for election traction. Application is also to be made to 
the Board of Trade for sanction to bo 

of 100 electric tramcars. 


rrow £53,450 for the purchase 


Shanghai.—In a recent report by the United States consul 


attention is called to the opening for the introduction of means 
of rapid transit inthisdistrict. Particular attention is called to the field 
for auto-motora, as it is stated that the Chinese take kindly to 
mechanical inventions when they are properly introduced. The city 
is growing rapidly, but as yet there are no street railways. 


Sheffield. — Àn accident occurrel on the Nether Edge tramway 


route on Thursdiy last waen the boom ran off the trolley wire, and 
smashed against the cross pole, doing considerable damage and 
causing delay to the traffic. The curve at this point, being on a steep 
gradient, is not an easy one, and in his report to the Board of Trade, 
Mr. A. P. Trotter recommended that here a speed of four miles an 
hour should not be exceeded. 


Shipley.—A report on electric lighting has been prepared for the 


Council by Mr. Robert C. Quin, recommending the establishment of 
electricity works at an estimated cost of about £14,500. Current 
for private lighting would be supplied at 7d. per unit for the first 
hours maximum demand and 2d. after, and for street lighting at 2d. 
per hom The report will come up for discussion at the next Council 
meeting. 


Sierra 55 1899 preliminary arrangements have 
and telegraph service in connection with 


Singapore —A report on the proposal to establish electricity works 
l Commissioners by 
onkhouse) Owing 


laid . and that the 
-tension alteraating - 


Current would be supplied at a pressure of 250 volts in the central 


area and the minor streets would be illuminated by 550 32-0. p. 
incandescent lamps placed at a distance of not more than 90 yards 
apart. The principal thoroughfares would be illuminated by 80 2,000- 


n. c. p. lamps. Plant capable of supplying current to the equivalent of 
10,000 8-c.p. lampe should be installed for central area. Mr. Burstall 
advises the selection of three units of plant, each of 370 1 H.P. The 
estimate of cost for the central district echeme is put at £57,417 with 
high-speed plant, and £59,817 with low-speed plant. The anaual 
expenditure would be about £5,770, the estimated annual income 
£10,620, leaving an estimated annual balance of £4,850 to meet 
iuterest, sinking fund, rent, rates, &c. For the whole district, 
central and external, the estimate of cost is £104,020 with high-speed 
plant,or £109,520 with low.speed plant. The total annual expen- 
diture for the whole district is estimated at £9,166, and the 
estimated annual income at £20,280. A comparison of cost of 
underground and overhead mains is given as under :— Central 
district (low-tension), underground mains, £19,110; overhead mains, 
£11,400. External district (high - tension), underground mains, 
£25,550 ; overhead mains, £20,930. 


Smoke Nuisance.—At the South Western Police Court on Friday 
last, before Mr. Lane, Q.C., the County of London Co, was summoned 
by the Wandsworth Board of Works and fined £45 for allowing 
smoke to issue from the chimney shaft at the Wandsworth works of 
the company. 


Southborough.—The Council have refused the proposal of the 
Tunbridge Wells Corporation to extend, subject to consent of the 
Board of Trade, their electricity supply mains to Southborough. 


Southwick (Sussex) — The Council have appointed a committee 
to meet representatives from the Shoreham an Portslade districts, 
to devise an electric lighting acheme for the three districts. 


Stafford.—The Market Hall is to he lighted electrically, current 
being taken from the Corporation mains. ` : 

Sunderland and the Reservists. —Mr. John F. C. Snell, borough 
electrical engineer of Sunderland, has initiated a fund for the wives 
and families of the reserve men who have been called out to the 
Transvaal. The employés at the electricity works have unanimously 
cud to put aside a small percentage of their salaries towards this 

und. 


Telegraph and Telephone Combine.—According to Laffan, it 
is reported at Philadelphia that an organisation has been incorpo- 
rated combining all the telephones, the land line telegraphs, aud the 
five Atlantic cable companies in one big company. Amongst those 
engaged in the negotiations the names of Messrs. Morgau and Co., 
Mr. Geo. Gould, and Mr. John Jacob Astor are given. No confirma- 
tion of this report is obtainable on this side. 
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Telephone Facilities in London.—The Holborn Board of 
Works has approved the proposal of the Kensington Vestry to hold 
a conference to discuss the question of granting or withholding the 
consent of the London local authorities to the application now being 
made by the Postmaster-General in connection with the opening up 
of the streets for laying underground telephone lines, 

The Clerkenwell Vestry have declined for the present to grant the 
xeu of the National Telephone Co. to open certain streets for 
the purpose of laying underground telephone conduits. The subject 
is to be reconsidered when the Post Office authorities are opening up 
the roads for their telephone cables. The ground of refusal of the 
company's application was that the rental offered was insufficient. 


Thirsk (Yorks.).—The application of the Northern Counties 
Electricity Supply Co. for a provisional order has been sanctioned 
by the District Council. 


Walker.— Negotiations are proceeding between the Council and 
the Newcastle Electric Supply Co for supplying current for lighting 
and power purposes in the district. 

Walthamstow.— The Council have decided to apply for a tram- 

way provisional order. Mr. J. Enright has been appointed 
consulting engineer. 
Warrington.— In response to an application by the Corporation 
to borrow £44,936 for electric lighting purposes, the Local Govern- 
ment Board have applied for the usual particulare, and have asked 
for an *estimate showing the expected revenue from the supply of 
current as ascertained by communication with intending consumers, 
whose premises and requirements should be specified in the estimate. 
They aleo wish to know whether a provisional agreement has been 
entered into for the purchase of the land required for the erection of 
the electricity generating station. 


Wigan.—The free library is to be wired for the electric light. 


Wolverhampton.—On Monday the Corporation authorised addi- 
tional expenditure to the amount of £11,000 for electric lighting 
extension purposes. 


Workhouse Lighting.—The Pontefract Guardians have decided 
to put down an electric lighting installation as recommended by 
their consulting engineer (Mr. G. R. Peers), at an estimated cost of 
£1,900 and an annual expenditure of £208. The workhouee will be 
illuminated by 470 incandescents. 

The Lynn Guardians have 1 a committee to report upon 
the lighting of the workhouse electrically. 


Works Lighting. — The Kittybrewster Granite Works of Mr. 
James Knowles bave been provided with an electric lighting 
installation by Messrs. Shirras, Laing and Co. 


PATENT RECORD. 


— — 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 

; September 22, 1899. 

19,065. R. F. Hatt. Birmingham. Improvements in, and in the manu- 
facture of the balance-weight fittings of electric lampe. 

19,103. THe Joint Stock Co. (styled K. RHEYDT and J. ZAPPE and A. 
HouNHoLz). London. Improvements in telephone conductors or 
cables. 

19,105. P. A. Caatas, London. Improvements in secondary batteries 

19,124. J. E. SPAGNoLETTI. London. Improvements in electric thermostat. 


September 23, 1899. 

19,148. C. J. Cummins. Dublin. Anelectric pull switch. 

19,189. Srgmens Bros. AND Co. (LIMITED). London. Means and apparatus 
for electrically working vacuum and air pressure railway brakes. 
(Siemens and Halske Actien Gesellschaft, Germany.) 

September 25, 1899. 

19,261. THe BRrrisH THowsoN-HousTON Co. (LiMiTED) and F. HOoLDEN. 
London. Improvements in elect1ically-operated clocks. 
September 26, 1899. 

19,285. T. J. McTicBE. Birmingham. Improvements in rail bonds for 

electric railways.* 

19,554. I. Tımar. London. 


arrangements. 
London. Improvements in or connected with 


19,384. J. G. LORRAIN. 
electric clock systems. (H. A. Macdonald, France.) 


September 27, 1899. 
19,440. M. Genre. Liverpool Improved apparatus for periodically 
producing electric current by means of irregular motive power. 
19,445. A. BLONDEL, G. WEiSSMANN and A. Wypts. London. Improve- 
ments relating to electric lighting systems. 


Improved thermaphor with electric heating 


19,515. 
19, 550. 


19,535. A. BLONDEL, G. WEISsMAxN and A. Wypts. London. 


19,537. 
19,539. 


19,595. 


19,619. 


19,631. 
19,640. 


19,646. 
19,672. 


19,785. 


19,787. 
19,793. 


19,818. 
19,825. 
19,846. 
19,849. 
19,854. 


19,863. 


19,916. 


19,938. 
18,941. 
19,943. 
20,062. 


20,045. 
20,068. 


20,084. 


20,100. 


20,110. 


20,114. 
20,121. 


20,124. 


20,129. 


. H. W. Hepces. London. 


. S. G. Brown. 
. A. B. MacGrecor. London. Improvements in electric telephony. 
. S, A. HuNTER. London. Improvements in or relating to electrical 


September 28, 1899. 

W. J. CRossLEY. Manchester. Improvements in electric ignitera 
for internal combustion mctora. 

J. W. Fenn and A. R. F. EvERsHED. London. A new and 
improved adjusteble reflector for electric and other lamps. 

An 
improved method of winding transformers for alternating electric 
currents. 

R. J. LiEBiscH. Manchester. Improvements in switches and 
switch holders for incandescent electric lamps. 

B. Hopkinson and E. TALBOT. London. 
automatic circuit breakers. 


September 29, 1899. 

B. McDermott. London. An improved electric telegraph hand 
transmitter for Morse code. | 

J. BURKE. London. Improvement in laminated armatures for 
dynamo-electric machines.* 

A. SoAMES. London. Improvements in electrical convertera. 

J. T. ARMSTRONG and A. OrLING. London. Improvements in 
electro-magnetic wave apparatus. 


September 50, 1899. 
W. SuNTER. Glasgow. Appliance for generating electricity to be 
utilized in propelling macbinery, and for other pu ; 
T. MALKIN and W. F. Markın. Stoke-on-Trent. Improved insu- 
lator for supporting telegraph wires, telephone wires and (or) 
electrical mains. 


Improvements in 


Improvements in lightning conductors. 


October 2, 1899, 
London. Improvements in wireless telegraphy. 


switches. 

October 3, 1899. 

ELEKTRICITATS - ACTIBNGESELLSCHAKFT and J. 
Electro-chemical process for cleaning metal 


THE VEREINIGTE 
KLaAUDY. London. 
surfaces. 

W. Best. London. Improvements in means for electrically 
igniting miners’ safety lamps. 

B. J. Rouxp and A. Rounp. Birmingham. Improvements in or 
relating to the electro-plating and burnishing of certain articles 
aud in apparatus to be used therein. 

R. O. Best. London. Improvements in the construction of 
wicks for oil lamps which are electrically lighted. 

H. J. SHELDON. Harrow. Improvements for rendering moulds 
conducting in the electrolytic bath. 

R. M. THOMAS. London. A new and improved conduit terminal 
and junction box for electric wires.* 

W. FRiESE-GREENE. London. Means or apparatus for recording 
the electrical vibrations or undulations known as Hertzian waves. 

P. PINCELEY. Portsmouth. Improvements in electric railways 
and tramways on the surface contact system. (Post dated (April 
21, 1899) and re-numbered 19,854, under Sec. 7 Patents, &c., 
Acts, 1883-8.) 

W. Gray. London. Improvements in or connected with tele. 
phonic apparatus. , 

October 4, 1899. 

W. P. THompson. Liverpool. An improved safety connecting bar 
or hanger for overhead electric wires carrying strong currents, 
(Petoch and Gürtler, Austria.) 


October 5, 1899. 

S. O. CowpzR-CoLEs. London. An electrolytic method for 
drilling and slotting metals. 

W. H. Pick. Bradford. 
tramcars. 

C. K. Everitr. Sheffield. Improvements in “ trolleys ” for elec. 
tric tramcars. 

A. HeYLaND. London. Improvements in electric motore.“ 


October 6, 1899. 

W. HooLEY. Windermere. An improved sliding electric light. 

C. Berz. London. An improved ohmmeter or apparatus for 
directly indicating resistances. * 

J. CERVERA BavigRA. Manchester. Improvements in the method 
of and means for transmitting and receiving electric waves for the 
production of signale, and for imparting motion to machines or 
apparatus.“ 

M. RolLixd and J. H. CoLLIxN ds. London. Improvements in 
suspension fittings for electric lighting systems adapted to high 
voltage.“ 

F. Lorrs, H. P. Morin, D. P. Martin, and G. J. A. GRINER. 
London. Improvements in electrical accumulators. Date 
applied for under Patents, &c., Act, 1883, Sec. 103, April 1, 1899, 
being date of application in France.) 

L. E. WIIsON. London. Improvements in electrophone apparatus. 

F. KAPFENBERGER, London. Process and apparatus for the 
production of insulators for electric wires.“ 

R. Happan. London. Improvements relating to means for 
electrically controlling gas-cocks and lighting gas burners. (La 
Societé Anonyme “ Lux Nora,” Belgium.) 


October 7, 1899. . 
C. B. CRAwsHAw, H. A. Jones, and J. W. LONdLET. Halifax. 
Improvements in the method of lubricating the bearings of com- 
mutators of alternate current dynainos. 


Improvements in certain electric 
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20,150. C. B. CRAwsHAWw, H. A. Jones. and J. W. LowaLEv. Halifax. 
Improvements in motor starting and regulating switches. 

20,145. W. SEvENOAKES. Middlesex. The improved combination electric 
light fittings. 

20,151. A. Wess. Manchester. Improvements in and connected with 
electric accumulator and battery boxes. 

20,153. T. E. and E. T. GAMBEELL. London. Improvements in electrical 
resistances. 

20,154. G. L. ANDREWS. London Improvements in, or connected with 
the controllers of electric tram-cars or electrically driven vehicles, 
machinery, or the like. 

20,162. W. P. THo«rsoN. Liverpool. Antiseptic appliance for sound- 
transmitter mouthpieces. (The Antiseptic Appliance Co., United 


States.)* 
October 9, 1899. 
G. PixNIiNGTON. Hull. Improvements in the means of connecting 
electric tramcars with overhead wires. 
G. H. NisBETT. Liverpool. Improvements connected with 
indicating or recording and controlling the speed of electric rail- 
way cars or vehicles and other machinery. 


20,180. 
20,189. 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Extension, Australasia, and China Telegraph 


Company (Limited). 


The report of the directors of this company for the half-year ended 
June 30th last states that the gross receipts have amounted during tbat 
period to £324,361. 6s. 2d., against £277,282. 17e. 9d. for the corresponding 
half-year of 1898. The working expenses, including £28,177. 2s. for 
maintenance of cables, absorb £107,266. 10s. 1d., against £102,875. 163. 4d., 
leaving £217,094. 16s. 1d. From this is deducted £4,400. 10s. for income 
tax, £31,895 for interest on debentures, debenture stock, and contribu- 
tion to sinking fund, and £5,000 for the creation of a reserve fund in 
connection with the proposed removal of the head offices. leaving 
£175,799. 63. ld. ss the net profit for the half-year. Two quarterly 
interim dividends of 1] per cent. each, amounting to £62,500, have been 
paid for the half-year, leaving £113,299. 6x. 1d., from which £100,000 has 
been transferred to general reserve and the balance cf £15,299. 68. 1d. 
carried forward. 

Further cable renewals and extensions have been carried out during the 
half-year under review, and the cost, amounting to £68,901. 1e. 10d., has 
been charged against reserve. 

With a view to providing an efficient alternative service between Aus- 
tralia and this country, the directors, in conjunction with the Eastern 
Telegraph Co., have submitted to the Governments of Australus‘a a 
proposal for extending the new Cape cable to Perth and Adelaide without 
any subsidy or guarantee, and at once reducing the tariff between Great 
Britain and Australia to 4s. per word, to be followed by further reductions 
on a sliding scale down to 23. 6d. per word as the traffic responds to the 
reductions. The only condition attached to the proposal is that the com- 
pany shall bs accorded the same freedom of dealing directly with the 
public in Australia as prevails in this country and elsewhere. The proposal 
has been very favourably received by the Press, Chambers of Commerce, 
and mercantile communities generally in Australia, aud it is confidently 
anticipated that it will eventually be accepted. 

The first quinquennial examination of the staff pension and superannua- 
tion funds has recently been made, with the result that the funds are 
reported by the actuary to be in a satisfactory condition ; they do not, 
however, admit of the retiring age being reduced from 60 to 55 years, 
which experience proves would be most desirable, the existing limit being 
too high for tropical service. The actuary advises that in order to bring 
about thia change the contributions by the staff and the company to the 
pension fund would have to be increased from 24 per cent. to 4 per cent. 
respectively. It is believe that tbe staff will readily agree to assume 
this additional liability, and the shareholders are to be invited to authorise 
the directors to increas» the company’s contribution from Jan. 1 next to 
4 per cent., and provide a sum sufficient to enable the trustees to pay the 
pensions which have already been purchased, and those which may be 
purchased prior to Dec. 31, 1899, at the age of 55 instead of 60 years. 
The shareholders will also be recommended to approve of an alteration in 
the superannuation trust deed, by which the age limit will be reduced 
to 55 yeara, the c mpany guaranteeing to make up the loss (if any) that 
there might be in the fund on account of such reduction. 


CITY AND 80UTH LONDON RAILWAY CO. —At a special meeting of 
this company, on Tuesday, it was resolved to convert the existiug 22,500 
Ordinary shares into Consolidated stock. The chairman (Mr. C. G. Mott) 
stated that the extension to Moorgate-street was in a forward state, 
and that the directors hoped to be able to open it to the publie early in 
December. The Clapham extension was also well forward, the under- 
ground works being nearly finished : there was a service station to be 
finished, but the. directors hoped to Le able to open the extension soon — 
probably about March. The Islington extension was likewise proceeding 
rapidly towards completion. 


THAMES IRONWORKS, SHIPBUILDING AND ENGINEERING CO. (LTD.). 
—The first ordinary general meeting of this company was held on Monday, 
The chairman (Mr. Arnold F. Hills) gave a sketch of the progreas of the 
company since its reconstruction in July last. The engineering works of 
Messrs. John Penn and Sons, Greenwich and Deptford, had been finally 
taken over, and the new boiler-shops, machinery, and plant were now 


practically in working order. A complete system of electric driving and 
lighting had been introduced. The Admiralty had expressed satisfaction 
with the company's new arrangements, and had sent them orders for machi- 
nery. He could congratulate the shareholders upon the steady develop. 
ment of the company's business during the past three months. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—— 

ELECTRICAL LUMINISCRIPTOR CO. (LTD.).—This company was 
registered on Oct. 5, with a capital of £75,000, in £1 shares, to acquire and 
work Mr. W. Claypole's patent, No. 2,044 (1898), for improvements in 
apparatus for optical projection for advertising and other purposes, and to 
carry on the business of engineers, &c. The firat subscribera, with one 
share each, are F. W. Jamieson, H. W. Hickson, S. A. Hickson, R B. 
Fidler, W. F. Boase, J. W. Mitchell, and H. R. Brownrigg. The first 
directors are Sir H. Wardlaw, Bart., W. H. Neil, S. A. Hickson, P. W. 
Willard, and F. W. Jamieson. 


PLADBURY ELECTRIC LIGHT AND POWER CO. (LTD.).— This company 
was registered on Oct. 25, with a capital of £2,000 in £1 shares, to carry 
on at Fladbury, or elsewhere in England, the business of producers and 
suppliers of electricity for the purpose of light, heat, motive power, &c. 
The first directors are S. H. Deakin (chairman), L. H. Elkington, G. T. 
Stephens, and William Wagstaff, 

F. J. JONES AND CO. (CHESTER) LTD.--This company was registered on 
Oct. 28, with a capital of £3,000 in £1 share:, to acquire the business 
carried on by Frederick J. Jones, and to carry on the business of electrical 
engineera, electricians, suppliera of electricity for the purpose of light, 
heat, motive power, &c. The first directora are F. J. Jones, T. Gaze, 
and R. Knowles. 


PHODYNE ELECTRICAL CO. (LTD.).—This company was registered on 
Oct. 18, with a capital of £10,000 in £10 shares, to carry on the business 
of elec rical engineers. electriciane, eogineers, contractors, suppliers of elec- 
tricity and other power, manufacturers of and dealers in electrical and 
other plant and machinery, &c. The subscribera are J. C. M. Stanton, 
H. A. Stevens, M. R. Hamilton, A. Barrengen, M. E. Sheerlboom, G. J. 
Tindall, and J. Renwit. 


W. B. STARK AND CO. (CD.). This company wax regi-tered on Oct. 19, 
with a capital of £3,500 in £1 shares, to acquire the business carried on 
by Mer ars. R. W. C. Barber, W. B. Stark, aud A. Yeo, at Plymouth, and 
to carry on the business of engineers, electricians, &c. 


THOMAS HARRISON (LTD.)..—This company was registered on October 
25, with a capital of £2,000 in £1 shares, to acquire the business 
formerly carried on by the late Thomas Harrison, and now by R. 
E. Hattereley, and to carry on the business of special tool makera, electrical 
and general engineera, kc. Mr. R. E. Hattersley ix managing director. 


UNITED STATES AND CANADIAN REA, RUBBER, AND INSULITE 
SYNDICATà (LTD.).—Thi« company wax registered on October 26, with a 
capital of £30,000 in £1 shares, to acquire certain inventions from W. J. 
Corducr, to manufacture, sell, and deal in a composition from rhea fibre 
suitable for electric insulation and other purposes The first directors 
are H. B. Burnell, W. J. Cordner, R. Cordner, and J. Keefe. 


EXCHANGE TELEGRAPH CO. (LTD.).—The annual return to Aug. 23 
has been filed. The nominal capital is £246,250, in 8,125 “A” and 
16, CO B” shares, all of £10 each, of which 8.125 A" and 16,200 B“ 
have been taken up; £9 has been called up on each of 6,000 “A” shares 
and £1 on each of 2,125 A shares, resulting in the receipt of £56,025, 
leaving £102 in arrears ; £8 ix copsidere ! paid on each of 2,125 “ A" and 
£1 on each of 6,200 * B" «hares— total £279,000 ; £816 has been paid on 
102 forfeited shares. 

HALIFAX AND BERMUDAS CABLE CO. (LTD.) — The annual return to 
Oct. 12 has been filed. The capital is £50.000, in 10,000 £5 shares. all of 
whicb have been taken up and paid for in full. 

MINER'S LAMP ELECTRIC LIGHTING CO. (LTD.).—This company's 
annual return to Sept. 25 gives the nominal capital as £3,000, in 600 £5 
shares, of wbich 301 have been taken up. £5 has been called up on each 
of 111 shares, and £950 is considered paid on 190 shares. 


CITY NOTES. 


— 


MEMORANDA.— Bank rate 5 per cent. (since Oct. 5, 1899). Trice of 
silver £611d. per oz. (Nov. 2). Consols (24 per cent.) 10358—103j for 
money, 1l03i--104à for account; 24 per cent. 101-1014 (Nov. 2). 
Stock Exchange Settling Days: Console, Nov. 5; Stocks and Shares 
Continuation Days, Nov. 13 and 28; Ticket Days, Nov. 14 and 29; Pay 
Days, Nov. 15 and 30; Mining Share Carry-over Daye, Nov. 11 and 27. 


ALLIANCE ELECTRICAL CO. (LTD.'.—Subecriptions have been invited 
for 7,000 Five per Cent. Cumulative Preference shares of £10 each in the 
Alliance Electrical Co. (Ltd.), which has been formed to take over the 
installation department of Veritys (Limited). The company has a sbare 
capital of no less than £120,000. The company's business is to consist of 
electric light wiring and installation and the retailing of electric light 
fittiogs on the terms of a certain agreement. It is explained in the 
prospectus that there are two businesses—that which is now taken over by 
the Alliance Co. and the other which will continue to be known as Verity 
(Limited). The transfer of the iostallation section of Veritys business was not 
completed till July, 1899, but the working arrangements for the transfer 
were commenced from Feb. 1, from which date the business has been 
taken over by the new company, which will, it is stated, acquire a business 
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which has 5,000 customers’ names on its books. The net profits of that 
portion of the business taken over by the new company are certified at 
£9,200 for the year ended July 31, 1897; £8,481 to July 51, 1898 ; and 
£8, 691to July 31, 1899. "These profits are arrived at after deducting 
directors’ fees, depreciation of leases, and due provision for bad and doubtful 
debts. The prospectus states '' that under the new working arrangement 
goods bought from Veritys Limited of their manufacture are charged 
by them to the company on a different basis at a slightly increased cost.’ 
By a profit-sbaring scheme which has now been arranged “ the directors 
and leading members of the staff receive a percentage of the surplus profits 
in any year after the full Preference dividends have been paid, 8 per cent. 
on the Ordinary shares, end due provision for reserve fund." Veritys 
(Limited) have the right of appointing the chairman of the Alliance Co. 

‘so long as they own £20,000 of Ordinary shares." The purchase price 
of the business has been fixed at £106,150, Veritys (Limited) or ther 
nominees receiving £56,150 iu £10 Five per Cent. Cumulative 
Preference shares entitled to rank for dividend from Jan. 1, 1899, and the 
whole of the 50, OC O Ordinary shares, and since the sales agreement was 
executed Veritys (Limited) have agreed to take cash with interest at 
5 per cent. per annum from Feb. 1, 1899, in lieu of the Preference shares 
if so required by the Alliance Co." The £106,150 at which the purchase 
price has been fixed is made up as to £14, 680 of leasehold property ; 
stock in trade, &c., £15,088 ; value of work in progress, £10,459 ; surplus 
book debta over liabilities (guaranteed), £18,012 ; cash at bank and in 
hand, £911; goodwill and benefit of work and contracts in hand, valued 
by Veritys (Limited), £50,000. It will be seen from the extracts from the 
prospectus which we have selected that investora will be well advised to 
carcfully study that document. The lists closed yesterday for town and 
will close at noon to-day (Friday) for the country. 


BAKER STREET AND WATERLOO RAILWAY OCO.—The half-yearly 
general meeting will be held at 43, Lothbury, E.C., on 16th inst. 


BRAZILIAN SUBMARINE TELEGRAPH CO. (LTD.).— Notice ls given that 
an extraordinary general meeting of this company will be held at Winchester 
House, London, E. C., on Friday, 10th inst., at 12.50, to confirm the resolu- 
tiors respecting the agreementa with the Western and Brazilian Telegraph 
Co., and certain amendments to the articles of association passed at the 
extraordinary general meeting held on the 25th ult. and reported in our 
issue of the 27th ult. A resolution to ch»snge the name of the joint 
companies to The Western Telegraph Co. (Ltd.)," is also to be confirmed. 

CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.).-—The directora 
have paid an interim dividend on the original Ordinary shares of 58. per 
share, equal to 10 per cent. per annum. 

ELECTRICAL UNDERTAKINGS (LTD.).—A private meeting of this 
concern was held at Winchester House on Friday last. Reporters were 
refused admittance. 


MEXICAN ELECTRIC WORKS.—A statement has appeared in some of 
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the financial journals that a dividend of 6 per cent. has been declared on 
the shares of this company. We understand, however, that nothing has 
yet been decided as to the dividend, and as the shares are all i in private 
15 no directors’ report will be published fcr the year ended Sept. 30, 
189 


SOUTH AFRICAN LIGHTING ASSOCIATION (LTD.). The directors have 
declared an interim dividend of 4 per cent. (8 per cent. per annum), free 
of tax, for the half-year ended June 32. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
appointed Tuesday, 14th inst, as a special settling day in 16,639 £5 
(£3. 10a. paid) Five per Cent. ‘Cumulative Preference shares (Nos. 1 to 
16,639) of the United River Plate Telephone Co. (Ltd.), and has ordered 
the same to be quoted in the official list. 


WESTERN AND BRAZILIAN TELEGRAPH Co. (LTD.).—Notice is hereby 
given of an extraordinary general meeting of this company, at Winchester 
House, London, E.C., on Friday, 10th inst., at 12 o'clock, to confirm the 
resolutions passed at the meeting of shareholders on the 24th ult. , reported 
in our issue of the 27th ult. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line | Week E , Tue. ! No. AUOENOATE, 
: ended E or Deo. weeks 


Amount. Inc. 


< | or Dec. 


£ i 
17 
30 
17 
63 
50 
17 


| 1899 | £ | 
*Birmingham Tramways. Oct. 28 | 4,290 + 222 
Blackpool Corporation... „ 26 
Blackpool and Fleet wood „ 28 
Bradford Corporation... ., 29 
Brisbane Trams Sept. 13 
*Bristol Trams & Carriage Oct. 27 
» 1 
30 


£ 
70,701 
19 397 
18, 871 
20, 915 
64 929 
53, 066 
89 85, 549 
18 17, 278 
30 6, 787 


£ 
+ 7,575 
+ 4,299 
+ 5,928 


+19,050 
+ 4,860 
+ 38,901 
+ 3 


Buenos Ayres & Belgrano 
City & South London Ry. „ 
Dover Corporation 
Dublin United 
Dublin Southern Dist.... „, 

Glasgow Corporation ... „ 

*Liverpool Corporation...  ,, 
Liverpool Overhead Rly. „ 

*Sheffield Tramways 

*South Staffs. Trams.. * 


* Partly electrical. 


+i tttteti + 


ecc | see | 
42 288.718 
18| 29,266 
45 60,253 
45 28,658 


+ 32 974 
+ 4175 
4- 16,924 
+ 1,454 


ELECTRICAL COMPANIES’ 


PRESENT Amount | LAST | 


AMOUNT. or | Dirvi- NAME. | 
| Snare. | DEND. | MS I 
| TELEGRAPHS. 
| 
£110,900 100 4% *African Direct Telegraph 4% Mort. Deb. rod.) 
25,000 10 i Amazon Telegraph.............. eee . . . 
£125,000 100 5% Do. 5 per Cent. Debenturos . | 
£875,520| Stock 160 | Anglo. American . . . . . .. . ..... .. . . . .. . . . . , 
43,062, 240 Stock 30/0 | o. PEOfGEFOl lll rie Rip Teo | 
£3,062,240 | Stock 18/0 . Do. e oo aa as i 
205,993 10 8/0 ; Brazilian Submarine xd and bonus 
£75,000 100 57 |* Do. 5 per Cent. Debs. (2nd Series, 1900) .... 
10,000,000 $100 $13 ^ Commercial Cable Capital Stoc... . 
£1,365,141 | Stock 4% i* Do. 4 per Cent. Debenture PE adn Sive Dee | 
16,000 10 8 Cuba Submarino Ordinary . ..xd and bonus 
6,000 10 10,0 Do. Preference 10 per Cent. F 
12,931 5 2/0 Direct Spanish Ordinary . 
6.000 5 6/0 Do. 10 per Cent. Cumulative e ais 
£90,000 50 417 Do. 4} per Cent. Debentures .. AE 
00,710 20 30 Direct United: States Cable Z 
£120,000 100 44% | Direct West India Cable 477 Reg. Deb. (red.)... .. 
44, C00, 000 Stock 57 Eastern Ordinary .............. esee enne . . 
£1,795,000; Stock 317 Do. 33 per Cent. Preference Stock ......... ....! 
£1,432,268 , Btock 44, Do. 4 per Cent. Mort. Deb. Stock (red.) ...xd 
250,000 10 2/6 Eastern Extensſloo nnn 
£320,000 Stock 17 Do. 4 per Cent. Debenture Stock ................. 
£16,200 100 5, Do. 5 ‘Austin. Gov. Sub., Deb., 1900 (reg.). | 
64,100 100 5% Do. í ( Bearer) ne DU 
£17,400 100 5% Eastern and S. African 5% Mort. Deb., 1900 (reg.). 
£21,500 100 va | Do. CCE!!! x 
£300,000 100 4 * Do. 4 per Cent. Mortgage Debentures, 1909 .. 
£209,000 25 AZ > Do. 4 per Cent. Mauritius Sub. Dobs. (red. ji 
180,227 10 19 Globe Telegraph and Trust . Xd. 
180,043 10 30 | Do. 8 per Cent. Preference suse oe XG 
150,000 10 5.0 Great Northern of Copenhagen .. T 
£89,500 100 417 . Halifax & Bermuda Cable 4) ; Ist Mort. Deb. ‘rod. M 
17,000 25 12.6 | Indo-European ......... RR xd, 
£100,000 109 67 London Platino-Brazilian 6 per Cent. Debs., 1904... 
£100,000 E 4% Pacific & European Tel. 4°; Guar. Debs. ‘red. Ts aati 
11,839 Renens Ce ares 
3, 391 £100 Cert. 867 Submarine Cables Truse mee 
15,609 10 s West African Telegraph .................e eee 
£200,000 100 57 Do. 5 per Cent. Debentures (red.) | 
90,008 24 .. West Coast of Amer la. . | 
£150,000 , 100 4% Do. 4 per Cent. Debentures l 
83,321 ; 10 2/68 West India and Panamit .................. Cvm 
31,563 l0 6/0 Do. 6 per Cent. Ist Preferenco ..................... 
4,669 10 jv Do. 6 per Cent. 2nd Proference .. 
£80,000 100 5% Do. 5 per Cent. Debentures seres 
£339, 731 731 Stock 44 Western & Brazilian 4 per Cent. Dobenture Stock 
£158, 100 ! 100 6% "Western Union 6 per Cent. Sterling Bouds (red.) .. 


SHARE LIST. 


Previous Price RATE TER Business Done 
WEEK 's Paics,; "Tuesday, Cxxr. 6 Divipexp Dur. Dunixd Six Days 
Ocr. 25. Oost. 31.1 YIELDED, | EN DINO Ocr. 31. 
£B. d. Highest Lowest 
100 104 100 104 3 16 11 | January and July. | as T 
3 4 3 4 | m June and December .. "m sas 
85 9) , 85 90 611 1 - s 
64 n7 65 68 | 4 8 8 | Feb., May, Aug., Nov. 67 65} 
11 115 1163 1173 5 2 2 3 is 1171 1151 
16 16 là 17 6 610 n 16!5 16% 
15 155 15 155 1 10 4 | Mar., June, Oct., Dec. 155 15 
107 110 107 111 411 6 June and December... -— eas 
190 190 180 190 | 4 4 3 | Jan., Apr., Jaly, Oct. | exe - 
102 104 | 103 105 316 6 » » 105} 1032 
9 10 9 10 8 0 O | February and August 94 ose 
19 20 19 20 5.0 0 is is n = 
4 5 4 5 | 4 0 0 | April and October...... aes tee 
9 w 9 10 5 0 0 * i 
103% 1077 | 103% 1077 | 4 4 1 January and July... ET 858 
112 12. 112 121 514 3 Jan., Apr., July, Ort. is fas 
101 l | 101 104 | 4 7 10 June und December. UN 
152 157 156 161 4 611 | Jan., Apr., July, Oct. , 159} 153} 
99 102 99 102 3 8 8 5 " 101 99} 
118 173 i 117 122 | 3 5 7 | May and November. 119 118 
14 113 15 153 4 10 4 |Jan., Apr, July, Oet 158 111 
117 122 s 123 8 5 7 | Februaryand August 120 m 
99 108 99 103 417 4 | January and July | a 
100 103 100 103 417 1 is íi she 
99 103 99 103 417 1 x " MS 
100 103 100 13 417 1 5 " | We 
101 104 lol 104 3 16 11 | February and August asx 
1027 1057 2% 45% 3 15 2 | May and November | EE 
11 114 11 IT 411 4 | Jau., Apr., July, Oct. 112 E 
151 154 15} 16 315 0 13} 163 
29 31 30 32 313 2 January and July..... 29] | Ta 
100 1003 100 1083 47 5 " EE 
49 13 43 52 ; 416 2 May and November. e 
106 109 106 109 5 10 1 l March aud September od 
103 106 103 108 315 6 June und December. jd 
7 8 7 8 : 6 0 0 | April and October...... ies | 
128 133 128 133 , 410 3 " » - 
2Y 3 22 37 49 3 | December and July ... 
99 102 ., 89 102 4 13 O March aud Septem | | 
i 15 7 13 ^ 
102 105 102 105 316 8 January and July i5 
18 18 1} 11 ile | May and November Li 
10$ 10} , 10b 19 510 6 | x $ 103 
8i 95 8i 98 6 6 3 M „ ae 
101 107 101 107 414 1 January and July... . l 
104 107 | 104  1o7 315 0  Juneand December ... 
98 103 | 98 103 516 6 Marchand September | 


rued interes tion. 
* In calculating the yield on this security, ene en been made for aco in t, but not for redemp 
t The London Stock Exchange Committee refuses to quote 


1 Stock Exchange closed on Wedneeday. 
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Pide a - Previous | Price Rare PeR TE D D Duro Six Dares 
mim Dus. 
cy | Axovxr | Last | Wxxx's Paice, | Tuesday, ENT. Iv I asa, 
Pierce or Divi- | NAME. | : Oct. 31.1 III Dar. 
L | Sane | DEND. 000 55 — | PN Highest Lowest 
| TELEPHONES. . ‘ A gusten — 
5 3/0 Chili Telephone (fully paid) . q 4 15 UTE HENCE QN d: 
221550 | Tos. 0/1} | C onsolidated Telephone Const. & Manufacturing zd A i i 5 0 0 Ootober ccc. - 
71,000 | 1 0/6 | Monte Video Telephore Ordinary. o xd j i 1 500 3 
84,000 1 10 " Do. i 5 per Cent. Preſerenos . eeserese : 31 ij t 5 11 7 February and Augu i ; 
5 3/0 ationa "s 13 75 n 2 
19000 10 6% Do. 6 per Cent. Cumulative ist Preferenco ... i 1 ast 11 | 429 A ~ i 
15.000 10 6/0 aa a c. a iiir E S 41011 ^ad Ded Abo d 
250,000 5 2/6 Do. 5 pet Cent. Non-Cumulative d^ * "| 99 102 100 102 3.8 8 | Junean dorem BU ! 
1,329,471 Stock 75 * Do. Debenture Stock 3} per Cent. (red.) a i | 1 5 0 0 | April an tober...... a | 
171,504 1 0/8  Oriental...................... "AW pM TC: 4 5 í T 514 3 | July m — ; 
58,000 5 6/0 United River Plate esu 6590299BOPoD»os*sepUe BUS ocq*4BGO9^*22-* res? tty < 105 108 105 108 4 13 9 June an Decem 
£179,917 , Stock 5% DO. 5 per Cent. Debenture Stock (red.) 
ELECTRICITY SUPPLY ILU A pa.) * i i " . " | x 
vies Rl’ckh’th & Gr'nw'ch D'at'ct Elec. Lt ) 13 I3 218 5 175 s - 
99995 i 7/93 Bournemouth and Poole Electrieity Supply Ord. 15 ths 10 134 4 110 . » Lee 
6:600: 10 4/6 Do. 4$ per Cent. Cumulative Preference ...... T sł | 7) 8 315 0 E — | x 
19,661 5 2/6 Brompton & Kensington Electricity Supply Ord. .. ] 10 | 9 10 310 0 | Marchand September M E 
12,000 5 3/6 Do. 7 per Cent. Preference * 34 61 5 6} . A p | $1 
20,000 5 aut Calcutta Elec. Supply Ordinary (£4 p l Sae diode : 10ʃ 9 10 4 5 9 | February & August... 2 
30,000 5 4/0 Charing Cross & Strand Electricity Supp! y Corp: > ae Sl. de a - m : 
900001! 8 Do. (Nos. 3.001 to 50,000 ..... "A E - 1 Tn TS 
20,000 5 2/3 Do. 4 per CAE t. Preference eee A 80 8 9 368 PA doce Wl | 1104 
31,000 | 5 i 2/6 Chelsea Electricit Suppl A 85 na (red.) T 110 112 110 112 4 1 1 5 d 8 * A . 
129000 Pob. e oU. eut ret Gent Dotentare mc )..| 100 110 100 110 r 3m d - 3 
$1,200,000 | $1,000 5% “ChiesgeEdlsonlatMort.57.80 Hos Ordi eu] 11 12 11 12 5 0 0 | February id J 1 14 
60,000 10 7/0 Cit of London Electric Lighting Ordinary ............ 14 141 11 133 4 811 | January and Jaly...... a 
00% 10 % . bo. Sper cae cont esta “| 135, 139° | 135 139 317 5 | June and December. — 10 
, | "o " Do. 5 per t ebenture — . 4 11 i” N 
95900 15 s County of London and Brush Prov. Ordinary ......... 10 n | + M 4 5 9 | Marchand September 13 „ 
20,000 10 6/0 Do. 6 per Cent. eee BI POOR 81 84 | 111 114 ae ius i p 
£200,000 Stock — 7/8 ^ — Do. 44; Deb. Stock Certa Ora c] dA 1 12% 1 405 10 Jul s- ae 
15,000 5 10% Kensington and Senn M : 71 7 7 $17 5 | January an 7. —y( S 
10.000 : $ 6% Do. 118 per ene Ist Preference mo dens : : M 4 Ew m 
110/000 3 2 London Electric Supply Ordinary . . . . . .. . — E 6] 6 6j Ed Bi is : 
d s Do, 6 r Cent. Preference 6665 4 re | 106 3 16 4 Mar.. June. Sept., 2 a 
2109 9095 Stock 44 | Do. Aber Cent: Ist Mortgage Debentures ...... jan us ve t 3 3 6 | April and October... 155 | — 
62.300 ; 10 5/0 Metropolitan Elec. Supply Ord. (Nos. 1 to 62, 500) Hh 15 E 15 $ 510 M - i | — 
22.500 10 3/7} Do 9 85 62 501 to 85 000) „5656 M "Tm 117 119 117 110 315 7 June and ecem sa " | x 
£120,000 Stock 4x — A per! Cent. Deb. Btook First Mortgage... 15 16 133 16 31) 9 March ..... . i : 
6,452 10 6/0 Notting Hill tric Ordinary /.. . T " 6 7 390 is e | : 
10,000 ' 5 5/0 Rae i Ordinary. ————— E RES : i 10 13 ‘ 2 dt ^ 
; l BZ. 0 Rand neee“. 85 £0 : m J 
£130°070 Stock 57 River Plate El. Lt. & Tr’ct’n, Ltd., 5% 1et Mor. Deb... dea Ge doin. a 4 811 —— eh : 
E . Debentures ..| 103 105 103 105 * Di 13 
£123,200 | 100 447% 0 4t per Cent. lst Mortga gage at 143 131 15 18 410 8 February an ugus " 
1180 5 570 St. James's and Pall Mall Electric Ordinary ......... 3 93 9 m 813 5 z i ET * 
20,000 | 5 3/6 Do. 7 per Cent. VVVV'XIi 33 4 3 4 ns 1 140 ir 
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NOTES. 
—— 

Tue censorship of messages from South Africa during the 
present military operations has been freely discussed and 
criticised during the past week. If it be true that a telegram 
was seen at Rotterdam recounting the British reverse at Lady- 
smith many hours before the news reached our War Office, 
it may be safely asserted that it did not come through in 
plain," but was possibly the translation of a foreign Govern- 
ment cipher message. Under the International Telegraph 
Convention it is provided that Each Government 
reserves to itself the power to suspend the service of 
international telegraphs for an indefinite period if it deem 
necessary," but that, if the service be not suspended, 
Government and service telegrams may be sent on all 
occasions in secret language.” This, of course, applies 
only to non-belligerent Governments and their recognised 
agents. No commercial messages in code and no telegrams 
of any kind to or from the Transvaal Government or its 
known agents are allowed to pass during these hostilities. 
Obviously, therefore, it is possible that communications in 
cipher from South Africa to a foreign Government might pass 
the censors—but it would be a distinct breach of neutrality 
for information which might be of use to the enemy to be 
sent in such a way. If such a breach were detected, a repeti- 
tion of the act could no doubt be prevented by an entire 


suspension of the service. 
noi 


THERE is no instance on record of acable being cut in the 
interest or at the desire of the British Government, and it 


may be taken as certain that this country, at all events, had 
no hand in the recent severance of the Delagoa Bay cable. 
At the time of the Jameson Raid, the stoppage of telegraphic 
communication with South Africa by one cable, an hour or so 
before the repair of a cable on the other coast of Africa, was 
regarded by some of the newspapers as having been purposely 
done; but there was never any ground for this suspicion, 
although no doubt the land lines were purposely interrupted 
on that occasion. Cable companies exist for the purpose of 
carrying messages, and it is absurd to expect them to lend 
themselves to the interruption of their lines except under the 
orders of, and with the promise of compensation from, their 
own Government. It may be added that under existing 
arrangements commercial messages in plain“ are allowed to 
pass both to and from the Transvaal. 
— 

AxorfER accident has occurred on the Sheffield tramways, 
owing to insufficient use of the brakes with which the cars are 
fitted. This time a car caught up another and collided with 
it on a down gradient, although fortunately nobody was 
seriously injured. It is impardonable that such an accident 
should happen to a car fitted with an electro-magnetic brake, 
an ordinary wheel brake, a slipper brake, and a reversing 
switch. If the Sheffield Corporation are unable to drill 
their motor men in the use of the already too numerous 
brakes with which their cars are fitted, let them simplify the 
arrangements. Frequent accidents such as those at Sheffield 
will bring electric traction into disrepute. 

— 

Mr. Trotrer’s report, published in another column, on 
the recent accidents at Dublin, will be read with interest 
by those interested in electric traction. The moral of the 
report is threefold. Brackets should be used in place of 
span wires whenever possible; secondly, a stop should be 
employed to prevent the trolley head from rising beyond a 
certain limit when it leaves the wire, otherwise guard wires 
should be abolished. It is not clear, however, whether Mr. 
TaorrER favours this latter. Thirdly, Mr. TowLz's easily 
detachable trolley head (see The Electrician, Vol. XLIII., 
p. 695), with the addition of a chain to prevent it from falling, 
is a good thing. 

—— 

Tae world's output of gutta-percha is still extremely small, 
and although at present there is no fear of the extermination 
of the gutta-percha tree, an abnormal consumption of the gum 


D 
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—whether caused by the laying of a Pacific cable or the 
introduction of golf into the South African Republics—would 
result in at least a temporary scarcity and a corresponding 
increase in its price. A suitable substitute would therefore be 
welcomed. Arubber substitute is not so urgently needed, how- 
ever, for the supply of india-rubber has not so great a difficulty 
in keeping pace with the demand. Hitherto so-called rubber 
substitutes have not been eminently successful. None has 
been found equal to replacing pure india-rubber for a fraction 
of the purposes to which it is applied; and it must be 
remembered that the prices of the various vulcanised and 
unvulcanised compound india-rubbers are considerably 
lower than that of the pure gum. Thus, in the majority of 
manufactured articles india-rubber has held its own against 
substitutes. It is true that for the dielectric of cables india- 
rubber has been largely superseded by other materials; but 
no rubber substitute, in the true sense of the word, has been 
found, for two independent materials must be used in com- 


bination to replace its insulating, waterproof and mechanical 


properties. 
— — 


Tuose who have looked to ** Velvril ” as a possible substitute 
for gutta-percha will not, we fear, be gratified —at all events, 
in the near future. In a Paper on this material, read by Mr. 
W. F. Rip before the Society of Chemical Industry last 
Monday, the suitability of “ Velvril" material for belting, 
portmanteaus, waterproofing cloth and canvas, varnish, 
patent leather” boots, fishing lines, paints, hose, corks, 
&c., was ably demonstrated, but no data were given as to its 
electrical properties. This combination of nitrated linseed 
or castor oil (nitro-linolein or nitro-ricinolein) with nitro-cellu- 
lose has not, to judge from the samples exhibited, the same 
mechanical properties as gutta-percha. It appears to lack the 
strength and elasticity required for a golf ball, as well as the 
flexibility necessary to the core of asubmarine cable. The speci- 
mens shown by Mr, Hxip were plastic at ordinary temperatures 
rather than resilient. Moreover, its objectionable smell will 
probably preclude its employment to any great extent for 
surgical instruments. Mr. Rem is engaged in the perfection 
of machinery which will subject the material to great 
pressures, and, he hopes, render it suitable for insulating 
wire and cable. Until these sanguine hopes are realised, 
however, gutta-percha will continue to hold its own in the 
three chief uses to which it is put; and it is a& present doubt- 
ful whether an improvement in ** Velvril " manufacture or a 
modification in the rules of golf will be the first to reduce the 
cost of our most expensive cable insulator. 

— 

Tur National Telephone Co. has always suffered under the 
disadvantage of having no power to break up streets for laying 
its lines; but under the Telegraph Act, 1892, framed mainly 
for the purpose of empowering the PostmasteR-GENERAL 
to raise funds for taking over and extending the telephone 
trunk system throughout the country, it has in an indirect 
manner, attained this object in certain cases. The Posr- 
MASTER-GENERAL is, therein authorised to delegate to his 
licensees the same powers of laying wires which he him- 
Self has under the Telegraph Acts, but subject to consent 
in London of the County Council, and elsewhere of the 
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local authority or County Council, according to circumstances. 
Encouraged by its success in Manchester, Liverpool, Leeds, 
and other large towns, the company has been endeavouring 
to improve its London system by burying its wires; but 
although successful in obtaining the consent of the local 
authorities in a few districts, it has met with rebuffs in the 
greater part of the metropolitan area. Not only this, but, to 


judge by the circular lately addressed to the London 


Vestries, and printed in another column, it would appear 
that the company has, even where its wires are underground 
in the metropolis, neglected to obtain the necessary 
sanction of the PosrwasrER-QEeNERAL. The circular warns 
the London Vestries, therefore, that these negotiations 
are premature, since the granting of the FostmastTer’s 
authority to the company is an essential preliminary to 
anything being done in the matter. Although the Govern- 
ment has been so anxious to ensure fair competition in the 
provinces, it seems that competition between its own depart- 
ment and the National Telephone Co. in London is not to 
be on equal terms. 


— 
Tux insurance offices are making another attack on electrical 
interests. Not content with issuing a new set of wiring rules 
at the very moment when the Institution of Electrical 
Engineers was taking the opinion of its members before 
making & fresh endeavour to secure uniformity, the Royal 
Insurance Co. of Liverpool has now sent out & circular to 
their policy holders instructing them how their lines should 
be connected. If there is an electric tramway in the town 
equipped on the overhead trolley system there is, of course, 
a certain small risk of crosses between the two services of 
wires; but surely it is to the interest of the telephone 
company itself to see that sufficient precautions are taken 
within the house, while the Board of Trade issue regulations 
with a view to ensuring protection outside. The circular in 
question recommends the following precautions :—If an earth 
connection is employed it should be outside the building and 
not made to a gas pipe. Wires insulated as for electric 
lighting should be used, the circuit inside the house being 
metallic with both wires equally well insulated, and not fixed 
with metal staples. Fuses with long break, lightning arrestors, 
metal-cased telephone instruments, &c., are also recommended, 
and outside lines, it is said, should be kept at least 2ft. clear 
of gutters. We do not wish to deprecate reasonable 
precautions being taken against accidents, but the list 
of precautions is in this case unreasonable. The addition to 
telephone sets already fixed of an efficient lightning protector 
and fuse, possibly combined, as is done in American and 
Continental practice—and we believe already to some extent 
in this country—when there is danger from lightning or trolley 
wires, would assuredly afford sufficient safeguard in any case. 
The users of telephone as well as the telephone companies 
will do well to oppose strenuously any attempt at inter- 
ference with methods of wiring which have hitherto proved 


satisfactory. 
— — llt D lli ilt ——— — — 


Cable Interruptions. 


Latakia— Cypruiinnss . . June 21, 1899 
Cayenne Pinhieroz ne . Oct. 11, 1899 
Zanzibar Mombassa a Oet. 27, 1899 
Lorenzo Marques Mozambique ode Oct. 51. 1899 
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Electric Traction on the Erie Canal.—The note bearing this 


title, published in our last issue, was taken from the Electrical 
Review of New York. 


International Congress of Physics, 1900.—M. Guillaume has 
been appointed foreign secretary of the International Congress 
of Physics, to be held in Paris in 1900. 


Long-Distance Telephony.—An American contemporary 
announces that telephonic connection has been completed 
between Detroit and Houston (Texas), a distance of 1,700 
miles. The line is said to work clearly and satisfactorily. 

Lectures to Science Teachers. —The West Riding Technical 
Instruction Committee has made arrangements with Prof. 
Oliver Lodge to give a short course of lectures to science 
teachers shortly after Christmas, at a convenient centre in 
Yorkshire. The subject will probably be electrical vibrations. 

Royal Institution.—At a general monthly meeting, held on 
Monday last, the special thanks of the members were returned to 
to ‘‘a lady member" for her donation of £100, and to Mr. George 
Matthey for his donation of a similar sum, to the fund for the 
promotion of experimental research at low temperatures. 


A Correction.—Our correspondent, ‘‘A Municipal Engineer," 
in his letter on the Shoreditch combined lighting station and 
refuse destructor, by a clerical error wrote 2:98 pence instead 
of 2°98 shillings as his estimated cost per ton of destroying 
the refuse at Shoreditch. The error will have been fairly 
apparent by the context. 

Surface Contact Tramways.-—At the meeting of the Wolver- 
hampton Corporation on Wednesday the Tramways committee 
recommended that an electric tramway line, on the surface- 
contact system, be laid on the Wednesfield-road, from 
Sun-street to Railway-street, at an estimated cost of £8,800. 
This report was considered by the council yesterday, and has 
been referred back to the Committee. 


Victoria University, Manchester.—The following appoint- 
ments to vacant examinerships were made, among others, ata 
council meeting on October 26th :—External examiner in 
mathematics, Major P. A. MacMahon, R. A., F. R. S.; external 
examiner in engineering, Prof. J. Perry, D. Sc., F. R. S.; 
external examiner in physics, W. L. Shaw, M. A., F. R. S.; 
external examiner in chemistry, J. Norman Collie, F. R. S. 


Wireless Telegraphy in Cuba.— The Electrical World of New 
York understands that the Government is negotiating with 
Mr. Marconi for the adoption of his system of wireless tele- 
graphy between Key West and Havana. It is also proposed, 
says our contemporary, to establish communication in like 
manner between the eastern end of Cuba and the western 
end of Hayti. 
charge of the matter under the United States Government, 
and is now in consultation with Mr. Marconi. 


Society of Arts.—The Society of Arts commences its 
146th session on the 15th inst. with an address from the 
chairman of the council, Sir John Wolfe Barry. In it it is 
probable that he will develop the subject of his address last 
year, London Communications, and will make some sugges- 
tions as to the practical means of carrying his proposals into 
effect. There are no Papers on electrical subjects before 
Christmas, but after Christmas Mr. Charles H. Gadsby is down 
for a Paper on Electric Traction," and Prof. C. A. Carus- 
Wilson for a Paper on The Electrical Induction Motor on 
Mountain Railways." In May Major Cardew will deliver a 
series of three Cantor lectures on ** The Control, Regulation, 
and Measurement of the Supply of Electrical Energy.“ 


Obituary.—It is with deep regret that we announce the 
death of Mr. William Ernest Mather, the elder son of Mr. 
William Mather, of the firm of Mather and Platt. Mr. W. E. 
Mather, although only 22 years of age, was also a director of 
the firm of which his father is the chairman, and was a 
favourite with allat the Salford Ironworks. Soon after his 
arrival there the workmen presented him with an illuminated 
address of welcome and good wishes. Before entering the 
firm, he was educated at Harrow and Trinity College, Cam- 
bridge, where he took his B.A. degree last June. He also spent 
some months at Bonn. The cause of his death was a fall 
from horseback. We offer our profound sympathy to Mr. 
William Mather and his firm for the loss they have sustained. 


Lieut. G. Squiers, of the Signal Corps, has. 


Royal Society.—At the anniversary meeting of the Royal 
Society, on November 80, the following Fellows will be recom- 
mended by the President and council of the Royal Society 
for election into the council for the year 1900. The names 
of new members are printed in italics:—President: Lord 
Lister. Treasurer: Alfred Bray Kempe. Secretaries: Sir 
Michael Foster, K.C.B., Prof. Arthur William  Rücker. 
Foreign secretary: Dr. Thomas Edward Thorpe. Other mem- 
bers of the council: Horace T. Brown, Captain Ettrick 
William Creak, R.N., Prof. James Dewar, Prof. Edwin Bailey 
Elliott, Dr. Hans Friedrich Gadow, Prof. William Dobinson 
Halliburton, Prof. William Abbott Herdman, Sir John Murray, 
K.C.B., Sir Andrew Noble, K.C.B., Prof. Arnold William 
Reinold, Dr. George Johnstone Stoney, George James Symons, 
J.J. H. Teall, Prof. Joseph John Thomson, Prof. Edward 
Burnett Tylor, Sir Samuel Wilks, Bart. 


The Late Major Wrottesley.—Captain C. W. Davy, R.E., 
points out some inaccuracies in the obituary note published 
in our last issue. The deceased officer was not a son of Lord 
Wrottesley, but a cousin. His regimental rank was that of 
Major, the grade of Lieutenant-Colonel being a local rank 
only, which he never lived to assume. He occupied the post 
of superintending engineer of the Southern District Postal 
Telegraphs, and was also in command of the military unit 
known as the Telegraph Dattalion. On mobilisation, how- 
ever, he merely proceeded to Aldershot in common with the 
remainder of the officers and men selected for the telegraph 
division going out with the Army Corps. He was drowned 
on the 26th and not the 27th ult. Captain Davy, who until 
recently served under Major Wrottlesley’s command, was his 
personal friend, and succeeded him in the post of superintend- 
ing engineer, testifies to the extreme regret felt among all his 
comrades at his early death: 


An Excess Current Cut-out for Consumers.—A device has 
‘been installed on the premises of consumers taking current 
from the mains of the Mount Whitney (California) trans- 
mission plant, its object being to prevent the consumer using 
more than a specified maximum current. A properly-gauged 
fuse or magnetie cut-out might effect this, but either would 
have the disadvantage of requiring replacement, and would 
leave the house in darkness. The device in question, which 
is said only to consume about half a watt per lamp, causes a 
flickering in the lights as soon as the maximum current is 
exceeded. A series solenoid overcomes the pull of an adjust- 
able counterweight, and breaks the circuit through the medium 
of a relay. The counterweight then pulls back into place, 
and the circuit is again closed for an instant, and this process 
is repeated 120 times in the minute. As soon as the current 
is sufficiently reduced this action stops. The Electrical World 
of New York, commenting on this appliance, points out that 
its chief disadvantage is that the contacts must eventually be 
burnt away by repeated working, especially if the number of 
lights connected is large. A plan is suggested similar to that 
adopted in the Long-Schattner prepayment meter, of warning 
the consumer by inserting a resistance to dim the lamps. 


Institution of Civil Engineers. Among the 26 medals and 
premiums awarded by the Institution of Civil Engineers 
during the last session, and presented on Tuesday, only one is 
for a Paper on an electrical subject, and that a Millar Prize 
for a student's Paper on The Electrical Driving of Engineer- 
ing Workshops," by Mr. William Middleton. Among the 
premiums awarded for Papers on subjects allied to electrical 
engineering we may mention a George Stephenson Medal and 
a Telford Premium to Robert Abbott Hadfield (member) for 
his Paper on ‘Alloys of Iron and Nickel,” and a Telford 
Premium to William George Kirkaldy (associate member) for 
his Paper on the Effects of Wear upon Steel Rails," both of 
these being read at ordinary meetings. The following are 
among the premiums awarded for Papers printed in the 
Proceedings, and not read at ordinary meetings: A George 
Stephenson Medal and a Telford Premium to George Watson 
(associate member) for his Paper on *' Refuse Furnaces, and 
Telford Premiums to Floris Osmond for his Paper on 
* Experiments on Alloys of Iron and Nickel,” Thomas 
Ernest Stanton, D.Sc. (associate member), for his Paper on 
“The Efficiency and Design of Surface-Condensers," and 
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William Ceorge Hibbins for his Paper, ‘‘ Experiments upon 
the Action of Engine-Governors.” 

Skin Effect in Aluminium Wires.—Owing to the fact that the 
apparent increase in resistance of alternating currents, due to 
the skin effect, increases with the diameter, fears have been 
entertained by some engineers that this effect would seriously 
reduce the efficiency of long-distance aluminium transmission 
lines, The American Electrician points out the fallacy of this. 
The skin effect, expressed as a ratio of the apparent resistance 
under alternating currents to that of the same conductor with 
continuous currents, depends both upon the specific resistance 
of the material and upon the diameter of the wire or cable. An 
increase in diameter tends to cause a greater density of current 
at the surface of the wire. If, however, the specific resistance 
of the conductor is greater, this greater resistance tends to 
prevent the unequal distribution of the current. The two 
elements vary in such a way that if the diameter of the 
material having a greater specific resistance be made suff- 
ciently large to give the same resistance in a given length to 
the flow of a direct current, then the tendency to skin effect, 
due to increased diameter, is just counterbalanced by the 
increased specific resistance. The skin effect, therefore, in & 
copper wire is just the same as it is in an aluminium wire, if 
the diameter of the aluminium wire is increased so that it has 
the same ohmic resistance as the copper wire. 


The Cripple Creek Gold Mining District.—In commemoration 
of its having started a new electric power station at Goldfield, 
Cripple Creek, La Bella Mill Water and Power Co. have issued 
an attractive souvenir giving a description of the works, 
prefaced by a history of the company. Electric power is 
supplied in the towns of the district for industrial purposes, 
and to the mines for hoisting, pumping, and ore crushing. 
Facilities are also provided for operating electrically a local 
service of tramways, as well as tramways in the mines and 
tunnels. Ordinary slack coal is burnt in the furnaces of Bab- 
cock- Willcox boilers, fitted with chain-grate automatic stokers. 
These consist of an endless chain moved forward by a worm 
gear driven by an adjustable ratchet. Coal is delivered on 
the upper surface, and as the grate moves inward the coal is 
burnt. As the chain grate turns over the ashes are dumped 
into an ash hopper, from which they are taken to a car on the 
railway siding by means of a motor-driven travelling chain 
conveyer. In this way the ashes are not handled in the 
boiler-room, and the motion of the coal is continuous and 
automatic from the time it leaves the car. The steam pressure 
is 150lb. per square inch. Three McIntosh and Seymour 
cross-compound engines running condensing are directly 
coupled to 750-kw., 6,600-volt three-phase General Electric 
dynamos, with revolving fields, which are excited by one steam- 
driven and one motor-driven exciter. There is also an air 
compressor, for the compressed air power service in the mines. 


Seventy-fifth, Anniversary of the Franklin Institute.—The 
Franklin Institute of Philadelphia commemorated its seventy- 
fifth anniversary by a series of public meetings of its 
sections at the National Export Exposition, which is now 
being held in Philadelphia under the joint auspices of the 
Philadelphia Commercial Museums and the Franklin Insti- 
tute. Prof. E. J. Houston read a Paper on The Seventy- 
fifth Anniversary of the Franklin Institute from an Electrical 
Standpoint.“ He spoke of the work accomplished by the 
Institute in the general advancement of science, and pointed 
out that nearly all the discoveries and inventions in elec- 
tricity have been made during the last century and a half. 
The last century, he said, included by far the most 
important of these discoveries and inventions, the last half 
century the most valuable and useful, and the last decade 
and a half the period of their most extended com- 
mercial applications. The Franklin Institute had assisted 
in this development by the encouragement of mutual work 
and the enthusiasm begotten of comradeship; for the asso- 
ciation of men of similar interests not only resulted in the 
better carrying out of their work as & whole, but also ensured 
more earnest and intelligent work on the part of the individual 
workers. The speaker dwelt especially on the fact that the 
highest type of scientific knowledge finds its expression in the 
production of actual working machines or processes. In order 
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to trace the influence exerted by the Franklin Institute on 
electrical science and its allied useful industries, as they exist 
to-day, Dr. Houston made & somewhat extended résumé of 
electric progress from the earliest time down to to-day. He 
pointed out that electrical progress was by no means uni- 
formly distributed throughout the past. Periods of 
comparative inactivity were followed by periods of marked 
activity, era-making discoveries and inventions, removing 
obstacles to further progress, and exciting attention to electric 
Science and gave greater incentive to further progress. Some 
of these era-working inventions were the discovery of the 
Leyden jar, by Von Kleist, in 1745; Franklin's discovery as 
to the identity of lightning and electricity, and his invention 
of the lightning rod, about 1752; Volta's invention of the 
voltaic pile in 1799; Davy’s immortal discovery of the 
compound nature of the alkaline earths in 1807 ; Oersted's 
discovery of the relation between electricity and magnetism 
in 1820; Faraday's immortal discovery of magneto-electric 
induction, or ihe production of electricity from magnetism, 
in 1831, and his early form of dynamo.electric machine, and 
the production, almost immediately afterwards, of the early 
dynamos and electric motors; the production of the electro. 
magnet, by Sturgeon in 1825 and by Henry in 1888; of the 
invention by Daniell of his constant voltaic cell in 1886, and 
the marvelluus growth in electro-telegraphic systems by 
Morse in America, Steinheil in Munich, and Wheatstone 
and Cooke in England, culminating, as they did, in the 
laying of the first telegraphic cable by Field in 1858. 
Dr. Houston concluded by pointing out that the last 
quarter of the nineteenth century, which was a period 
of marvellous activity in electric science, showed unusual 
activity during the 15 years that followed the holding 
of the Franklin Institute International Exhibition of 1884. 
Mr. Ralph W. Pope, secretary of the American Institute of 
Electrical Engineers, followed Dr. Houston with a Paper on 
„The Influence of Technical Societies in Promoting the 
Progress of Electrical Arts." Mr. Pope, among other things, 
pointed out the fact that a most valuable characteristic of a 
society like the Franklin Institute was the continuity of its 
work. The individual members were mortal, but the 
organisation lived and its work persisted. Mr. Pope referred 
to another exceedingly important duty, voluntarily undertaken 
by such societies, which he said was of immense economic 
value. This was the introduction of standard practice in the 
industries. Among the examples that he cited was the 
* Standard Rail Section," by the American Society of Civil 
Engineers; Standard Boiler Tests,“ by the American 
Society of Mechanical Engineers; and within the present 
year the The Standardisation of Electric Generators, 
Motors, and Transformers,’’ by the American Institute of 
Electrical Engineers. There were other addresses of similar 
character in the various sections, and the celebrations lasted 
for four days. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. 


(To-day) FRIDAY, November 10th. 
PaysicaLt SOCIETY. 

5 p.m. Meeting in the Physical Laboratory of the Central Technical 
College, Exhibition-road, South Kensington. Papers to be read: 
(1) * Contact Electricity," by F. S. Spiers ; (2) "On the Heat of 
Formation of Alloys," by J. B. Tayler. 

TUESDAY, November 14th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to be read: (1) The Waterloo and 
City Railway," by H. H. Dalrymple-Hay ; (2) The Electrical 
Equipment of the Waterloo and City Railway,” by B. M. Jenkin. 

WEDNESDAY, November 15th. 
Society OF ARTS. 


8 p.m. Firat Ordinary Meeting of the 146th Session. Opening 
Address by Sir John Wolfe Barry, F. R. S. 
THURSDAY, November 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS. : 
8 p.m. First Ordinary General Meeting of the Session. Prof. S. P. 


Thompson, F.R.S., will deliver his Inaugural Address, and the 
premiums for the Session 1898-9 will be presented. 
SATURDAY, November 18th. 
INSTITUTION OP JUNIOR ENGINEERS. 
8:30 p.m. Visit to the City and South London Railway Depót at 
Stock well. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounNrEg v’ Ase. ] 


Analysis of Spark Discharges, —The mutograph, or muto- 
scope camera, has been utilised by J. H. West for obtaining 
some capital records of sparks yielded by a Wehnelt interrup- 
ter. As ordinarily used, the mutograph film is arrested in its 
motion during the short interval required to take the picture. 
The author, however, let the film move at & uniform rate, and 
so obtained a large number of successive spark pictures. Some 
of them have a thicker track than others, but the author 
believes that the thicker ones are composed of a large number 
of separate sparks nearly superimposed. In some cases such 
multiple sparks could be seen to consist of several distinct 
tracks. That these were successive and not simultaneous was 
proved by the fact that the distance between the nearest points 
of the tracks would vary with the direction of the track, being 
smallest where the track most nearly coincided with the direc- 
tion of motion of the film. The irregularity of the action of 
the Wehnelt interrupter is proved by the variations in the 
intervals between successive sparks, but it is already made 
evident to the ear by the absence of a musical note of con- 
stant pitch. The author estimates the thickness of a spark as 
varying between 0:2mm. and 2mm. He also proves that 
sparks lasting only one-millionth of a second are capable of 
producing a visual sensation. 

(J. H. West, Elektrotechn. Zschr., October 26, 1899. ] 


Phystological Effects of the Current.—J. L. Prevost and F. 
Battelli have found that the fatal effects of the electric 
discharge are proportional, not to the quantity of electricity 
discharged, but to its energy. The fatal effects of a certain 
combination of instruments are, below a certain limit, 
proportional to the sparking distance. Above that limit 
(about 15mm.) the effect increases with the capacity of the 
condenser, but is not affected by the sparking distance. 
Generally speaking, the energy required for killing a given 
animal increases in proportion to its weight. Respiration is 
arrested by an energy of about 400 joules in a guinea pig 
weighing llb., whereas it requires only 250 joules to produce 
the same effect in a guinea-pig weighing 100z. Age also has 
& certain influence, young animals being more sensitive to 
electric shock, weight for weight, than adult animals. The 
authors distinguish five stages of effects produced by the 
shock, characterised respectively by muscular contraction, 
clonic convulsions, tonic convulsion with momentary stop- 
page of respiration, general inhibition of respiration and the 
nervous system, but without convulsion, and lastly, complete 
stoppage of the heart’s action. 


(Prevost and BATTELLI, Comptes Rendus, October 23, 1899.] 


Disintegration of Incandescent Wires.—That incandescent 
wires are gradually disintegrated has been proved, among 
other methods, by Lodge’s experiment which shows that air 
freed from dust recovers its cloud-forming capacity after 
glowing a wire in it. In hydrogen such a wire does not 
disintegrate. Nahrwold supposed that oxygen is required for 
the disintegration of platinum or palladium. W. Stewart has 
confirmed this by a number of experiments made at various 
pressures, and has incidentally found that the disintegration 
decreases as the glowing is continued. Thus, in one set of 
experiments the same platinum wire was used six times 
consecutively, each experiment lasting two hours and the 
temperature of the wire being the same in each. The loss of 
weight gradually decreased from 0:68 per cent. to 0:11 per 
cent. of the weight. For palladium the same rule was found 
to hold good. The amount of disintegration was the same 
whether the air was moist or dry. On exhausting the space 
in which the wires glowed, the disintegration of platinum 
decreased, while that of palladium increased. We have there- 
fore not to deal with an ordinary process of combustion, 
though Kaufmann has shown that disintegration is more rapid 
in pure oxygen. The actual process going on cannot as yet 
be said to be very clear. 

LW. Stewart, Phil. Mag., November, 1899.) 
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Dispersion of Cathode Rays.—When a narrow beam of 
cathode rays is deflected by a magnetic field, some of the rays 
are more deflected than others. Birkeland, using an induction 
coil for producing the rays, observed that the deflected rays 
produced several successive phosphorescent patches, which he 
described as a magnetic spectrum. Since the deflection of 
the particles composing the rays depends upon the velocity 
with which they are projected, and also upon the ratio e/m of 
the electric charge to the mass, it is interesting to determine 
which of these factors it is that varies from one part of the 
spectrum to the other. Some light is shed on this subject by 
an important observation made by R. J. Strutt, that in the 
same vacuum tube a magnetic spectrum may be produced with 
an induction coil, whereas all the rays are deflected to the 
same extent on substituting a high-potential battery for the 
induction coil. The single patch remains a single patch, and 
is, if anything, more sharply defined than before. This 
indicates that it is probably the yelocity of the particles which 
changes, and not the ratio e/m. The velocity depends upon 
the difference of potential, and that is constantly changing 
when a coil is used. The author supposes that there are 
certain maxima and minima of velocity produced in rapid 
succession, and that the simultaneous observation yields the 
% magnetic spectrum.“ | 

IR. J. STRUTT, Phil. Mag., November, 1899.) 


Range of Observable Phenomena.—A highly suggestive contri- 
bution to the general survey of physical science has been made 
by G. Johnstone Stoney. He classifies the various measurable 
distances under four groups, as stellar distances, planetary 
intervals, laboratory measures, and molecular quantities 
respectively. Each of these stands to the next in the ratio 
of 10? to 1. The uttermost region of the visible universe 
accessible to our telescopes is probably 10"%m. away. Light 
takes some 100,000 years to reach us from there, and, when 
the white spot flared up in the nebula of Andromeda some 
time ago, we were probably witnessing an occurrence which 
happened during the neolithic period. Light, by its wonderful 
speed, brings these enormous distances within our grasp. It 
also brings us into touch with extremely minute intervals by 
the smallness of its wave-lengths. The smallest distances 
with which we can even theoretically deal are larger than 
10-"m., and comprise the intervals concerned in events 
within atoms. A further subdivision is, to us, meaningless. 
The known universe, then, is comprised between the limits of 
ultra-stellar remoteness and infra-molecular proximity. Large 
as the range is, it might be infinitely larger in both directions. 
Mapped out as it is by the author, it resembles nothing so 
much as an absorption band in a spectrum, representing that 
portion of the material universe which happens to ba accessible 


io human fagulties. (0 , Sron Phil. Magy November) 1888) 


Effect of Heat on Sparking Distances.—A striking experi- 
ment in this connection is described by F. J. Jervis-Smith. 
The pointed conductors of the secondary wire of a 10in. 
induction coil, by Apps, were separated till a spark would not 
pass and only a faint brush was visible : on bringing the 
flame of & spirit lamp near one of the points, & torrent of 
sparks instantly bridged over the space between the points. 
When the flame was removed the sparks ceased, and they 
were restored each time the flame was brought back. But 
this was not the case when the flame was brought into a 
similar position with respect to the other point. The appli- 
cation of the flame did not cause the sparking to bridge across 
the space between the points, but on reversing the direction 
of the primary current the sparks crossed as before. The 
nature of the discharge was then tested by applying an X-ray 
tube, and the point affected by the flame was found to be the 
cathode pole. The effect was only obtained with an electro- 
lytic break in the primary circuit, and with points instead of 
balls as spark terminals. This is probably the first case 
observed in which heat has a well-marked differential effect 
upon the two poles. The author supposes that heated 
particles are projected from the cathode and form a bridge 
across the gap, whereas no such particles are projected from 


the anode pole. [F. J. Jenvis-SurrH, Phil. Mag., November, 1899.] 
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THE THEORY OF THE POWER FACTOR. 


BY ALEXANDER RUSSELL, M.A, 
(Concluded from page 50.) 


Numerical Examples.—In order to simplify the calculation, 
we will consider that the current wave is a sine curve, 
and find the power factor between it and the P.D. waves given 
below. To make the diagram more instructive we have 
drawn all the curves so that each would give the same 
effective voltage. The absolute value of the volts has, 
however, nothing to do with the power factor, which depends 
only on the class of the curve and its position relatively to the 
current curve. 


Let the equation to the current be 
(1) «=I sin ni and (2) £2 Isin (1 a). 


where I =the maximum value of the current 
= its effective value multiplied by 4/9. 
A2. 

and T =the period of a complete cycle. 


Let the equations to the E.M.F. be 


(a) Rectangle 


e= V from t equal to 0 to x 


= — V from ¢ equal 10 to T, &c. 
(b) Parabola 
e= 
(c) Sine Curve. 
e= A/2V sin T 
(d) Triangle. 
e-4/8V T from t equal to 0 to 25 &c. 
=4 48V r 
(e) Inverted Parabolas. 


6216 45V e) from t equal to 0 to 4, 


285 UE i-a) from t equal to 0 to 7, &oc. 


T, 3T 
from t equal to -y bo -y> &c. 


=16 (N T A from t equal to = to 2 &c. 
(f) Inverted Cubics. f 
e=64/7V (s) from t equal to O to A 


T 
~~ 3 & . 
à C 


All the curves (a), (b), i have the same effective voltage. 


— -t 
=64 (2) from f equal to = to 


Curva: | Maximum | Height of | Cos $ with | $ in Cos $ with 
value of c. C.G, I sin æ. degrees. | I sin (z-a). 
(a) V 05 V 0:9003 25˙8 0°9003 cos a 
(5) 1370V | 05476 V 0:9995 22 0:9995 cos a 
(c) 1:414 V 0:5552 V 1:0000 0 cos a 
(d) 1732 V | 05773 V 0:9928 6°75 0:9928 cos a 
(e) 2236 V | 00708 V 0:9322 212 0°9322 cos a 
(f) | 2:646 V | 07560 V 0:8628 80:4 08628 cos a 


We might also have calculated the phase difference between 
any of the curves shown in the figure. For example, the 
phase difference p between the rectangle (a) and the very 
peaky curve (f) is 48:6 deg., and the power factor (cos 4) is 
0:6618. 


These results illustrate, amongst other things, that with 
similar eurves the power factor is unity, and that the more 
unlike the curves are to one another the smaller will be the 
power factor. They also illustrate the importance of distin, 


guishing between the angle of phase difference and the angle 
of time lag or lead. By the time lag of two periodic functions 
of the same frequency we mean the interval that elapses 
between the instants when they pass through their zero values 
in the positive direction. 

In the above curves ‘Fig. 8), if $, be the phase difference 
when the time lag is zero and a the angle of lag of the 
current, then 

cos@=cos¢,cosa. . . . (tiv.) 

If OAB and OBC be two planes at right angles to one 
another, and if the angle AOB equals ¢, and the angle BOC 
equals a, then the angle AOC will be 4. 

To prove this, draw BC perpendicular to OC and join AC, 


Then OA? = OP? + AD?, 
= OC? + CB? + AD?, 
= OC? + AC?. 
Therefore the angle OCA is a right angle. 
Now, OC = OA cos AOC, 
and OC = OB cos a, 


= OA cos ¢, cosa, 
, cos AOC = cos ¢, co8 a, 
. by (iv.) the angle AOC is the phase difference. 
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Voltage Curves, each of which has an effactive value of 50. 


(a) Rectangle. (o) Parabola. (c) Sine Curve. (d) Triangle. 
(f) Cubic Curves. 


(e) Inverted Parabolas. 


This construction shows us how the phase difference 
increases as the angle of lag increases. It is generally true 
for finding the phase difference between a symmetrical curve 
and a sine curve. By a symmetrical curve we mean one in 
which the ordinates equidistant from the zero points are 
numerically equal. 

To prove this let 


e- s(t) 


be the equation to the P.D. Since the curve is symmetrical, 


A0 C 0. be e ek tx) 
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we have 


[FA sin 


T 
0. At) sin T dt cos a, 
0 


( _ 
T 
E Qmt 
2 . 
— [Eno 008 f dt sin a. (b) 


Putting —7 — æ, we see that 


fer (e-7) 


T 
E | In) cos . de. 


x 
008.272 


T 


Ot 


fino cos T” zs 


from (a) 


T 
= — |? 2 
| J) cos a tt 


Therefore the value of this integral is zero, and hence 
from (b) 
cos $ — eos 4 GOS a. 
In practice it is the exception to have both curves 
symmetrical. Suppose that the current is a sine curve, and 


Fic. 4. 


that there is no time lag between it and the P.D. curve. 
Then a little consideration will show that the power factor is 
a maximum when the peak of the wave occurs at the quarter 
period.* Suppose now that the current is lagging, and that 
the P.D. wave has its maximum value before the quarter 


Fra. 5. 


period; then it is easy to see, by drawing curves, that the 
power factor will be less than if the P.D. wave were 
symmetrical. The maximum value of the power factor in 
this case occurs when the peak of the P.D. wave is in the 
second quarter. 


* All the P.D. waves considered are supposed to have the same maximum 


value, as well as the same effective value. They have also the same area. 


Again, during the half-wave the ordinate may pass through 
several maxima and minima values. Suppose, for example, 
the P.D. and current were given by the curves in Fig. 5. In 
this case the power factor would be 0°75, and the phase 
difference 41:4deg. It is fairly obvious that if the P.D. have 
a minimum value when the current has its maximum value, 
then the power factor will be low and the phase difference 
large, even if there be no time lag between the current and 
the P.D. 

In conclusion, we will recapitulate the main points proved 
in this Paper :— | 

1. If the power factor of a circuit be unity, then the P.D. 
and current waves are similar curves—:.e., the value of the 
volts divided by the value of the amperes at any instant is 
constant. 

2. If the P.D. wave be flat and the current wave peaky, or 
vice versa, then the power factor may be small, even if there 
be no time lag between them. 

8. It is convenient for graphical purposes to define the 
phase difference between two periodic functions f(t) and F (t) 
as an angle (4) given by the equation 


| fit) F (t) dt 


J 7% ber [ropa 


4. If either the current or P. D. wave is a sine curve, and 
the other is a symmetrical curve, then the power factor equals 
cos $, cosa where cos, is the power factor between them 
when there is no time lag and a is the angle of time lag. 


cos $ = 


THE GENERATION AND ELECTRICAL DISTRIBUTION 
OF MOTIYE POWER.* 
BY JOHN 8. RAWORTH, M. NST. C. E., M.INBT.E.E. 
(Concluded from page 44.) 
APPENDIX A,—Power required to Drive Shafting and Various Types 
of Machines. . 


Table I.—Prof. Benjamin’s Figures for the Losses in Shafting, based 
upon an Investigation of the Conditions existing in 12 different Shops 
in U.S.A.t 


8 p B 2 A x 4 ra . | P: i 
ze | aig [ezai sa] E ciiorfif 
33 3 22 [43 Zaga JUPE EE 
ga] a BS ("Uu i^ | 0 2 B 
130 ( j| 8 4 le „40 285 157 

580 | 3 33 28 6 18 78 74 17 57 
530 | 24 3 | 53| 51 45 152 386 133| 255 0310 
1460 | 24 3 4 92 | 44: 69 80 592! 11:3] 47-9] 0˙164 
1,120 3 141 4 | 68 300/112 48 | 64 0707 
1,065 | 2 84 192 4 125 225 168 | 77 | 91 | 0627 
7" ( 35) 27 3 250 200 404, 197, 207| 0:790 
500 2 35 355 5 313 226| 743, 343| 40 0109 
990 | 1$ 21 217 3 258 100 472. 22.7 24:5] 0-881 
2490 | 2 6 21 3 454 400 190 82 | 108 0180 
1,472 2 3 4 484 3 179 350 107 — 325| 745 0181 
1,800 ( zt] 436 3 aas 320 24 127 14 029 


Table II.— Power Absorbed in Driving Main Shaft, Counter Shafting, 
Belting, and Lathes (both lwht and when working). Main Shaft 
98ft. Jin. long, Lin. diameter, having 12 bearings each Ah in. long, 
and ordinarily driving 19 belts. 

[From Mr. W. E. Langdon’s Paper before the Institution of 
Mechanical Engineers, September, 1898.1] 


Table IIL— Tests of Yin. Screw-cutting Lathe Driven through 
Shafting and Belting, and Driven Direct by Small Lundell Electric 
Motor of $ H. P. 

[From Mr. W. E. Langdon's Paper before the Institution of Mechanical 

Eugineers, September, 1898.$] 


* Paper read before the Manchester Association of Engineers, Oct. 28. 
t From Machinery of New York.—Eb. E. 

t See The Electrician, Vol. XLI., p. 756.— Ep. E. 

$ See The Electrician, Vol. XLI., p. 757.— ED. E. 
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Table IV.— Details of Power Required by, and Cost of Working, an 
Electric Warehouse Crane. 


[From Mr. A. H. Gibbings' articles in The Electrician, 1898.*] 


Table V.— Details of Power required to drive a 24in. Saw Frame. 


Tests made at Messrs. Bennett’s Works, Manchester, by Messrs. 
Lacey, Clirehugh and Sillar. 


: B. T. U. Time H. P. 
Date. 85 ien ors Size and character of for | cutting | for 
1998. trial. log. | saws. each log. each | each log. each 


log. | Minutes. log. 


20° x 16’ deep. Birch 


Oct.4 1 1 | 12) 148 | 63 190 
„4 1,2112/|1T 6x16 „ : 137 | 50 |2221 
„ 5 1 1]|12)!276x16 „ y 11:1 51 176 
„ 5 1 2 12 213K 16% „ : 133 | 49 ‘218 
„ 5 1! 3] 11), 15'0'x14’ „ s 8:8 35 204 
„ 5 2 1157 10,5 18 „ 15 4:77; 22 174 
„ 5. 2 2 13/95 17 „ j 43 19 183 
„ 5 5 | 1 21 |20'0'x174', Pitch pine 136 | 42 262 
„ 6 1 1 14) SI. 5, 17“ „ Am. ash | 151 655 193 
„ 6 1 2 14243 15, „ ^ 105 | 41 207 
„ 6 1 3 15 | 17 ON 16" „ » 81 32 1906 
„ 6 1 4 15) 17 3 16 „ n 77 29 211 
ý 7 1 1 | 28) | 16'0’x 22“ „ Yellowpine| xx — Q4 
„ 7 1 | 2 28 16/6 23, „ S 176 49 291 
„ 7 1 | 3 |28f|160 0x23 „ E 164 | 48 ‘274 
„ 7 1 | 4 | 28) 13 8 „22 „ E 206 | 5B |286 


Power required to start machine = 25 Hf. p. Machine running light = 9°75 H. P. 


Table VI. Details of Power required by Ship-yard and other Machine 
Tools when running under Light and Heavy Loads. 


From Mr. D. Selby Bigge’s Paper before the Cleveland Institute 


of Engineers, November, 1897. E.H.P. 
Double Punch —Running light . . 2:0 
Punching both ends, lin. hole, gin. plate, 28 eee per minute 
Gb each eld. ... ͤ re Ven VR 5:0 
Punch and Shear—Running light . . 2:0 
Punching hole as above and shearing jin. plate, 5jin. cut, 
28 strokes per minundss‚es EE CH AR RER E Cod 6:5 
Large Plate Bending Rolls —Running light.. . . . . 5˙5 
Rolling plate sin. thick by Aft. Ain. wide by 16ft. 6in. long, 
end ways on (Aft. 4in.ꝛ⁴ù tn ·U U 66. 6˙9 
Sideways on lt e ean soeur ge sre pera aede ken e des 12:2 
Plate 1 zin. by 4ft. 84in. by 21ft. long, sideways o SR 19°3 
Same Rolls Lifting and Lowering Top * 880 See 8:5 
Lowering .... . ...... . .. . . . . . . . . . . . . . . . . be . . . . . 70 
Forcing I; in. plate down tt . 10:0 
Forge Fan —For 24 firesͤnͤ nPUUUH HE ttt e .. 10°5 
Angle Squeezer—Running light .............. eee 0:8 
SQUCCZING MERE 2:5 
Wood -working Machinery Small FCA ( never covers 0˙8 
Tenoning machinneeeeeeeeetIt 2 . . 8 e 0˙8 
Band saw ........ €—— ——— T Seir uvis utes V CURA Ie pls 1:5 
Cross- cut sa e —————— 6e 2'5 
Small circular saw, cutting Gin. pitch pine, hand fed.. ............ 64 
Circular saw 18in., sawing 18in. teak (6ft. Gin.) per minute. 240 
Sawing 44 teak, 25kt. per minus sdenes 177 
Countersinking Machine—Actual power taken in countersinking ... 3˙5 
Riveting Machine—Running light t l' 6 
Riveting  ucckadavecerGavaceess see EV ERCLE UN VE FYUERREU ERE ERN ENUES XU FERE M 8˙0 
Wall Planer — Taking gin. cut cast-iro:tnnn eene non 5:0 
Radial Drill—Drilling 1prin. hole cast-iron ................ eese 1:59 
Plate Planiag Machine—Running light .................... tt 0*6 
Reversing light— w r e 1˙8 
Cutting lin. x L4ft. plate —w EA . ol 
Stern Frame Boring Cutting os 1°75 
Shafting Lathe, 18in. centre—Running light.. ((B 05 
One tool cutting I in. square cut CCC 1:8 
Two „ insons e PIN Isa E UO ee 2'b 
Lathe, 9in. centre — S EMINET. 0'6 
Angle Cutting Machine—Running light .............. eene 1'6 
Cutting angle Gin. x Shin. x Jin ee E(̊ᷣ 55 
Winch — Lifting 28 cwt. single purchase, 50ft. per minute 6:5 
Ending Machine —Running light: . 1:9 
Cutting girder, 18in. by "in. .. .......... esee. ee 4 to 4:8 
Cold Saw— Running light 24in. sa . 2:0 
Cutting 4in. by Ain. angle Ui˙ 2 4 to 4:5 
Air Compressor—l0in. by 14in. cylinder, 50lb. pressure e 15 to 25˙5 
Portable Drill - When drilling lin. hole . 1 5 
Hydraulic Pump—Three rams Sin. diameter; 4fin. atroke, 60 
strokes per minutes. Pressure 870lbs. Power taken 48:0 
Joiner's Shop Motor—Normalload ............. eene 14:8 to 22 
Machines being driven from this motor—One 20in. plane, one 
circular saw 24in., one 30in. planing and sandpaper machine. 
Electric Winch —Running igt JJ 8 1:2 
Lifting 24 cwt. l6ft. per minute ............ E . 5'6 


* See The Electrician, Vol. XLI. p. 749.— Ep. E. 


Table VII.— Losses Observed at the Works of the Bristol Waggon Co. 


[From Mr. W. Geipel’s Paper before Section G, British Association, 
Bristol Meeting, 1898.*] 


Table VIII.— Power required by various Tools at the Bristol Waggon - 
Company's Works. 


[From Mr. W. Geipel’s Paper before Section G, British Association, 
Bristol Meeting, 1898.*] 


The following two extracts from Mr. Win. Geipel's Paper upon “ Elec- 
tric Power and its Application on the Three-Phase System to the Bristol 
Waggon and Carriage Works,” read at the Briti-h Association, Bristol 
meeting, 1898, summarise much of the information given in the above- 
mentioned tables :— 


(1) “ Loss in Shafting and Gearing.—The loss under this head varies 
greatly, according to the conditions of each case. Prof. Kennedy stated, in 
his address to the Institution of Mechanical Engineers in 1894, that for 
100 n P. of useful work it required 145 1.H.P. at the engine; that is to say, 
there was a loss of 45 H.P., of which say 13 H. . would be lost in the 
engine, leaving 52 H.P. or 22 per cent. as the loes in the shafting. Mr. 
Crompton gives the logs in shafting as 32 per cent. Sir T. Richardson 
found the loss to vary from 25 per cent. to 70 per cent.; the average was 
43 per cent. At Messre. Furness, Westgarth and Cors engine works, 
Middlesbrough, the loss in one shop, in which two long lines of chafting 
and a comparatively small number of tools were used, was 75-6 per cent. 
In two other shops it was 59 and 42 per cent. ; or about a general average 
of 50 per oent. for the whole works. In several different factories iu 
Cleveland, Ohio, Mr. C. H. Benjamin found the loss to vary from 50 to 80 
percent. At the Bristol Waggon Works the loss varies from 22 to 57 per 
cent.; it is more often nearer to the latter figure.“ 

(2) “Moreover, it is found with a constant speed that a higher speed 
may be adopted for the tools, which results in a still further output of 
work. At Messrs. Richardson’s works, for example, where electric driving 
was adopted, the speed of the tools was increased by an average of 20 per 
cent., with a corresponding increase of output. In a rail rolling mill in 
the United States, where electric motors have been adopted, it is stated 
that the work hitherto done by 6,000 hands with separate engines is now 
accomplished by 4,000 with electric power,” 


APPENDIX B.—Firms using Electrically-Driven Machines. 


Table. I.—Printing Firms. 
[From Mr. A. H. Gibbings’ articles in The Electrician, 1898.1] 


Table II,—Shtpbuilding and other Firms on N.E. Coast. 


From Mr. D. Selby Bigge’s Paper before the Cleveland Institute 
of Engineers, November, 1897. 


Name of firm. | Locality. 


Messrs. Dorman, Long and Co.(Ltd.) Britannia Iron Works and Weat 
Marsh Works, Middlesbrough. 
Bedson Wire Works, Middlesbrough. 


Messrs. Chas. Dorman and Co. ...... 


Messrs. Bell Bros. (Ltd.) Vds Clarence Iron Works, Middlesbrough. 
Carlin How Mines Co. .................. Carlin How. 

Lumpsey Mines Co Brotton. 

Messrs. Sir Raylton Dixon & Co. (Ltd.) | Shipyard, Middlesbrough. 

M ssara. R. Craggs and Sons Tees-side Shipyard, Middlesbrough. 


Messrs. The Anderston Foundry Co. Ld. 

Messrs. Sir Chris. Furness, Westgarth 
and Co. (Ltd.) 

Messrs. The North-Eastern Steel Co. 
(Ltd.) 

Messrs. Skinningrove Iron Co. (Ltd.) 

Messre. Furness, Withy and Co. (Ltd.) 

Meesrs. Wm. Gray and Co. (Ltd.) 


Port Clarence, Middlesbrough. 

Tees-side Engine Works, Middles- 
brough. 

Steel Works, Middlesbrough. 


Skinningrove Iron Works, Carlin How 

Middleton Shipyard, Hartlepool. 

Central Shipyard, North and South 
Shipyards, West Hartlepool. 

Hartlepool] Engine Works, Hartlepool 

Harbour Dockyard, West  Hartle- 
pool. 

| Pallion, Sunderland. 

Hebburn Shipyard, Hebburn-on- 
Tyne. 

Middlesbrough. 


Messrs. Thos. Richardson & Sons (Ld.) 

Messrs. Irvine's Shipbuilding and 
Dry Docks Co. (Ltd). 

Messrs. Short Bros. ....... 

Messrs. R. and W. Hawthorn, Leslie 
and Co. (Ltd.) 

Messrs. The Tees-side Bridge and 
Engineering Co. (Ltd.) 

Messrs. Palmer's Shipbuilding and 
Iron Co. (Ltd.) 

Messrs. C. S. Swan & Hunter (Ltd.) Wallsend. 

Messrs. The North-Eastern Marine 
Engineering Co. (Ltd.) 

Messrs. The Sunderland Forge Co. (Ld.) | 

&c., &c 


Jarrow. 


The above list is representative only of what has been done on the 
North-East Coast, and does not refer to the numerous installations which 
have been started in other parts of the country. It, will, however, clearly 
indicate the rapid development which has taken place in this particular 
district. 


* See The Electrician, Vol. XBL, p. 743.— Ep. E. 
See The Electrician, Vol. XLI., p. 748. —E»p.. E. 
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Table III.— Printing and other Firms. 
(Details from various sources. ) 


Name of firm. | Locality. 
— = — €———— lez 
i Linotype Co. . eee ees. Manchester . | 
C. Tinling e noses Liverpool . m 
Kennick and Jefferson West Bromwich. — 
The Morning Post. t . London | 
Alex. Baird and Son ..................... Glasgow | 
Johns, Son and Watte London ............... 
Hazell, Watson and Viney e London ............... 
M. P. McCoy ——— ree London ............... | 
Chorley and Pickersgill.................. Leed . 
G. G. Walker . . . . . . . . .. . . Bradford. | 
Wm. Byles and Sons..................... Bradford............... 
Armitage and Ibbetson.................. Bradford............... i 
The Ulster Ne ies paper Belfast | 
Cassell and Co. .............. Z London e 
Salvation Army Printing W Works . 8 London 


APPENDIX C.— Efficiency Tests of Various M 
I.— Worcester Waterworks Motors. 


Two 30.H.P. non-synchronous Brown motors, built by the Oerlikon 
Company of Zürich, and each driving, by means of belt and gearing, a 
three-throw pump. 

The following figures were taken during one of the ordinary daily runs, 
and do not represent the best that have been attained, as the attendant 
said they were taking more current than usual. This might have been 
due to several causes—say, tight glands on the pump, mud, &c. 

10,000 gals. were raised 300ft. in one hour; this is equivalent to 
15°15 H. r. 18 units were consumed, which equals 244 E.H.p. The 
combined efficiency of the whole system (motor, belt, gearing and pump) 
was therefore equal to 15:1/24:4, or 62 per cent. 

As the pumps are hardly the best of their kind, it is probable that the 
efficiency of the motors alone is about 85 per cent. 

The above motor tosk a current of about 12 amperes at 2,000 volts 
during this period, so that the power factor in 18,C00/24,000= 75 per cent. 
Starting on a loose pulley with a condenser and reaistance which is 
gradually cut out, they take for a few seconds a current of from 16 to 18 
primary amperes, which drops to 7 or 8 when up to speed, and increases 
to 12 wben pumping. 

II.—Oerlikon Motor, Nominal Capacity 12 fl. p. 

The above motor was sent on approval for a customer, and thoroughly 
tested by the Electricity Department of the Worcester Corporation, with 
results as follows :— 


BGer! == 75 per cent. 
Efficiency full lauh·tuu . ã Z. — 78 per cent. 
Efficiency half load .............. oo ... sesososossoses = ‘170 per cent. 
Efficiency, quarter loale. t — 60 per cent. 


III. Oerlikon Motor, Nominal Capacity 9 H.P, 

The above motor has been driving shafting in works in Worcester for 
the past two years, and has given no trouble. The following test was 
taken by the General Eleotric Company, and checked by the Worcester 
Electricity Department :— 


E Duration of test | Revolutions | v Amperes 


in houra. per minute. per phase. 
Without load ; 1,550 100 | 83 
8:8 hp sine: 1 1,438 105 178 
6:5 h. ............ 1 1,455 102 | 148 
Nominal ... ..... m 1 f 1,40 1 110 180 


Careful tests have since been taken, which show that this 9-H. r. Oerlikon 
single-phase motor runs at 1,440 revolutions per minute (supply from 
100-volt mains), has a Qin. diameter pulley, is fitted with starting box 
and fast and loose pulley, self-oiling bearings (Lyon’s liquid resistance, 
which is seldom used), and consumes one unit per horse-power per hour, 
the current being measured on a T.-H. wattmeter. 

IV.—Oerlikon Motor, Nominal Capacity, 14 H.P. 

The above small motor is running shafting at the Upholstery Worke, 

Worcester, and takes 
55 amperes at 100 volts starting. 
25 amperes at 100 volts running loose. 
37 amperes at 100 volts fully loaded. 


Table I.— E fficiencies of Various Sizes and Makes of Direct. 
Current Motors. 


From manufacturers’ price lists, &c. 


—— — ſ— — — 


| Horse powers 
Type of motor. p 
10 U 10 4 4 4 4 113 ae 3 4 EL n 1012/1530 


—.— — aa — — — aw 


. p Of 9; ay kd y^ o7 75 73 Of Gs des 0 yA [ e " or yA 
Crocker Wheeler... .. 28 61 75. 15 81 82 84 | 87 bog 


Faller -Wenström .. 1 5 3 724 .. K aan 
Lundell (Holmes). 53, . a ‘TL 74... 80 ... 8384 85 86 87 
Lundell (Verity). «p 65 16 „ 78 ... BẸ . ass .. 


Oerlikon us * 68 . 70 os Thes T8 . 85 


* T | 
Slow-apeed ...... | K 
C e. eee LE 0 EE odi: uod IN . 69. ees rss a C. * LE d i sis 


4. N. p. 


6-H. . A Motor, Oerlikon ‘Tyre 357. 1, 
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Table II.—Efficiency Tests of Fuller-Wenstrim Motors. N 


By DR. MurLiNEUX WALMSLEY, Northampton Institute, 
London, E.C. 


A.—4-H.P. CoNTINUOUS-CURRENT MOTOR. 


Load B. H.P. Full load per cent. Efficiency per cent. Fall of speed per cent, 


0:125 25 40 
0:25 50 63 
0:575 15 60 
0:5 Full load. 72.5 


B.—4-8.P. ALTERNATING CURRENT MOTOR, 


Load B. H. P. Full load per cent. Efficiency per cent. Fall of speed per cent. 


Ys 25 29 10 
7 50 49 0°5 
i 76 59.5 02 
4 Full load. 64. € 


Table III.—Eficiency Tests of Various Sizes of Lundell Motors. 
From figures supplied by Messrs. J. H. Holmes and Co., Newcastle. 


Brake Actual effi- 
H.P. | ciency (). 


Remarks. 


Tested cold. 


1,780 T 74 10 75 Tested aa a generator. 
1,260 | 1:87 72 Not fully loaded. 

13150 | 429 86 , Over loaded. Tested cold. 
1015 | 75 87 Full load test. 

1,020 | 3°75 


855 | Half loed test. 


BOOKS RECEIVED. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


* Transactions of the American Institute of Electrical Engineers." 
Nos. 8 and 9. Vol. XVI. (New York: Ralph Pope.) 

“Science Abstracts.” No, 23. Vol. II. (London: 
F. N. Spon.) 2s. 

“ Chimney Design and Theory.” 
E. and F. N. Spon.) 12s. 6d. 

“The Elements of Alternating Currents.” By W. S. Franklin 
and R. B. Williamson. (London: Macmillan and Co.) 


E. and 
By W. W. Christie. (London: 


ELECTRICITY WORKS ACCOUNTS. 


Cheltenham Municipal Electric Supply Works. 

The Cheltenham electric supply undertaking is interesting 
by reason of the relatively large street lighting load on the 
station. For the year ended at March 31, 1899, the output 
for the public lamps reached no less than 51:8 per cent. of the 
total output sold. The relation of the maximum demand to 
the output resulted in a load factor of 11:9 per cent., as com- 
pared with one of 10:6 per cent. in 1897-8. These load factors 
are, if anything, slightly above the average. 

During the year the plant capacity has been increased by 
985 kilowatts, the total being now 800 kilowatts, while the 
capital expenditure has increased from £55,690 to £75,125, 
representing £93°8 per kilowatt installed. l 

The financial results of the year's working, although they 
show a substantial improvement over those of ,1897-8, are 
still disappointing. The net result is a deficit of £1,118 for 
the year after satisfying capital charges to the total extent of 
4-99 per cent. of the capital. The costs in total are not to 
blame, standing as they do at a figure which is quite satis- 


factory considering the conditions and the output. An 
E | Output | x Total costs. Total revenue 
Fee mame e qu e c 
Year. S 8 Sa SE | ERIS | 9 t6 
e Tgl Tota fed. 8 2 8 g a 3 8 
8 5 S S| sold. light- £4 8 dd unit 2 35 

í 3 e ing. | 8 2 E sold. Aa be 
E E TENES NENNEN ME 3 
1898.7 179 10, 2.0 37 100,515 18,300 280 157 £1,891 452d. £1,945 | £148 
1897-8 246 2,748 2·65d. 4,011 1,111 


16,500; 68 248,516,107, 898 415 267 | 
| 


189-9: 802 22,200 131 375,834 192,712 800 360 ; 3,860 12-46d. 6,009 | 2,204 


examination of the revenue items shows that the average prioe 
obtained per unit for the supply to private consumers was 
4:98d., while the average price paid for the public lighting 
was barely 2:75d. per unit. This latter price appears below 
the lowest possible cost of the public lighting at the total out- 
put which obtains at Cheltenham, and it is clear that the 
ordinary consumers are paying the department more than 
their fair share of the total revenue. In the foregoing table 
we give particulars which are interesting as showing the 
progress which the undertaking has made. 


Southampton Municipal Electric Supply Works. 


In our second table we deal with the accounts of the 
working during the year ended at March 81st last of the 
Southampton municipal undertaking. It is satisfactory to 
find that the business is going ahead well, although it is not 
yet self-supporting. During the year we are noticing the 
output, at 268,465 units sold, shows an increase of about 
88 per cent. over that of 1897-8, and was productive of a 
total revenue of £5,999, or at the rate of 5:48d per unit. 

With one exception the items of works costs and the 
collective management and property charges show diminished 
expenditure; and in spite of the still rather high fuel item, 
generating works and total costs are well within the average 
at the output. The working profit for the year amounted to 
£2,894, representing 5:88 per cent. of the mean capital. After 
a payment of £1,454 as interest and £2,080 to the sinking 
fund, the resulting deficit is £641. Supply at Southampton 
was commenced about the end of 1891 by the Southampton 
Electric Light and Power Co. (Limited). In September, 
1896, the undertaking was acquired by the Corporation for 
the sum of £21,100. In the following table we give a sum- 
mary of the progress made since the commencement :— 


Equiv. | Average Total Workingprofit Max. 


M Units lamp price cost — ! supply 
E sold. con- obtained per unit Total. ~~ deman- 
nections. ' per unit. sold. 9^ capital ded kw. 
Under (1892 35,537 2,200 728d. 8274. nil 
local ) 1893 53,818 3,162 687. 432d. £485 
com- | 1894 85,501 5396 678d. 441d. 814 í 
pany. (1895 100,473 6,887 666). 452d. 966 
Year ending | | 
March 31— | | 
Under \ 1897 131,843 8,948 | 621d. 2684. 1,472 5:18 187 
Cor- ! i Š ; 
ra. 1898 191,868 11,845  5'35d. 510d. 1,9135 | 6°45 262 
Pion, 1899 255,08! 22,000 630d. 281d. 2,894 5'88 350 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Municipal)... . S0 pt. 22, „ | Kingston-on-Thames (Mun.) April 21, ,, 
ord (Municipal) ......May 19, „ | Lancaster (Municipal) Oct. 21, 1898 
Belfast (Municipal) ... Sept. 15, „ (Com 7] — Á—Ó . 8, 1899 
Bi ( pany Sept. 15, ,, | Leicester (Municipal) ...... Jan. 20, ,, 
ckpool (Municipal) ept. 29, „ Leyton (Municipal) ........ t. b, „ 
Bournemouth (Company) .. April 28, „ ve 1(Municipal)......June 9, „ 
Bolton (Municipal) ........ , 1898; Manchester (Municipal)....Aug. 11, „ 
Bradford (Municipal RN S 14, 1899; Newcastle and District (Co.) EO 
Brighton (Municipal) ...... ay 12, „„ | Newcastle-upon-Tyne(Co.) April 14, „, 
Bristol (MEDIDA sre J 14, „„ | Northampton (Company) ..Oct. 20, „, 
Burnley (Municipal) ...... ug. 25, „ | Norwich hp eel JONES Dec. 2, 1898 
n-upon-Trent (Mun.) April 21, „ Notting Hill (Com ) ~.. Mar. 17, 1899 
Bury (Municipal) .......... Sept. 22, „ | Nottingham (Muniolpal) ..J 2l, 4s 
bridge (Company)...... Mar. 10, „ Oldham (Municipal) Nov. 18, 1898 
Cardiff ( epai DU « " ord (Company) ........May 19,1899 
Charing Cross (Company) . Mar. 17, „„ |Pontypool (Company)) May 5, „, 
Chelsea (Company) ........ Mar. 81, „ | Portemouth (Municipal)... July 14, „ 
Cheltenham (Municipal)....Oct. 7, 1898 Preston (Company). . . . . Sept. 29, „ 
Chester (Municipal)... June 23, 1899 Reading (Company) )) Oct. 13, „ 
City of London (Company). May 12, „ | Richmond (Company) ...... Oct. 13, ,, 
Clerkenwell (Company) .... Aug. 18, ., Sear Dorogi Set mr RP AC du 
Derby (Municipal) ........ « 9, 1898|3t.James' & Pall Mall (Co.). . Feb. 94, „ 
vandig Nuni pal)...... Nov. 25, „„ St. Pancras (Vestry) ) May 26, „, 
Dover (Company) ........ June 2,1899|8heffield (Company)) Dec. 16, 1893 
Dundee (Municipal)........Nov. 4, 1898 Shoreditch (Vestry)........Oct. 27, 1899 
Eastbourne (Company .. . July 22, „ Jouthampton (Municipal) . June 2,1893 
burgh ( unicipal) . . . Oct. 14, „„ |Soutbport (nic RE) — July 7, 1899 
Exeter (Muni . Aug. 656, , South Shields (Municipal). July 7, ,, 
al w (Municipal) ...... Sept. 1,1899|Stafford CM GRIPE) pots t. 21, 1898 
Guildford | (Company) Seras May 5, „, [Sunderland (Municipal)....July 28, 1:99 
Halifax (Municipal)........July 21, , Taunton (Municipal) n. gebe 16, „ 
Hammersmith (Vestry) . . . May 26, „ | Tunbridge Wells (Mun.) . Sept. 1, „ 
Hampe Sta ... . . . Aug. 25, „ | Walsall (Municipal)........June 23, „ 
Hanley (Municipal) ........April$8, „ Wandsworth (Company) . Aug. 18, „ 
Harrogate (Municipal) .... Oct. 20, ,, Westminster (Company) . Feb. 94, „ 
Harrow (Company)) J 16, ,, |Whitehaven (Municipal) .. July 28, 
Hast'gs & St. Leonards (Co.) April 29, 1898| Windsor (compar) e 80, 1593 
H use - to- H use Co. (K nagt 'n) . 81, 1899 Wolverhampton(Munictpal) June 80, 1899 
Hove (Company) ..........Mar. 10, „ oolwich (Company) ...... Jan. 18, ,, 
1 (Municipal) .. Oct. » i unicipal) ....April 7, „ 


n (Vestry)..........Oct. $7, Nov. 3, „ 
Kensi'gton & Knightsbr' (Co.) Mar. 8, „, 
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CHELTENHAM. | SOUTHAMPTON. 
Undertaking Worked bg... one Cheltenham Corporation. Southampton Corporation. 
Date of Commencement of Supply... ... .. | May, 1895. 1891. 
System of Supply EOD CINE en e Alternate- current transformer sub- stations. Three-wire, with batterles. 
Chief Engineer Hamilton Kilgour. F. H. Chaplin. 
YEAR ENDED MAR. 31, 1898. MAR. 31, 1899. MAR. 31, 1898. MAR. 31,1899. 
QUANTITIES— 
Unite generated .. . on. C 344,010 507,830 228,227 331,458 
nee,, . | 248,516 375,834 191,868 265,081 
„ sold to consumers ............. 5 140,618 . 183,122 191,868 263,465 
» sold for public lighting, &. . v — 107,898 192,712 — 1,616 
„ Used on work 2 3 38, 583 a 31,6989 5,223 44,059 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ....... TUM 191 : 20˙6 10˙6 
Maximum supply demanded ....... . € 261 kilowatts 560 kilowatts 262 kilowatts 330 kilowatts 
Number of public lamps.................-. EN 68 154 arc, 15 glow — 24 
Number of consumers e e 246 302 180 $20: 
Connections to mains in 8-c.p. lamps .......... 5 16,500? 22,200/ 11,8454 22,000: 
CAPACITY OP PLANT IN 8-C.P. LAMPS | .......... ies 13,000 25,000 9,300 25,000 
CAPACITY OF PLANT IN KILOWATTS..........—. eet 415 800 300 800 
Per kilowat Per kilowatt Per kilowa P w 
CAPITAL— Total j capacity, | Tote |! Capacity. ||| Total "capacity. | Tt |" Capacity. 
Dui e (TOTAL 2.—.—.—.——.— — — — — — £56,064 | £187 £56, 064 £701 
Loen (including Debenture charges).......... —— — — 56,064 187 56,064 70:1 
RECEIVED (TOTAL) ..... —..—.—..— £474 485 eu £67,685 | £846 56064 | 187 56,064 | 701 
Loen (including Debenture charges) o.s. 474 485 67,685 84:6 56,064 187 56,064 701 
AUTHORISED BUT NOT YET RECEIVED (TOTAL). Med de e = = see H^ 8 EK 
Share (unissued) ..........-.. e EU = =a aes ios = = = 
r 5 2 - | = E m p 2: = = 
Loan (including Debentures) ....... ——— — m zi — Em - € E 
REPAID (ror AL) .. . .. . — | — = = M es Es ae 
RESERVE OR SINKING FUND ............. — T— 2.012 4°84 3,397 4°25 2,543 8:48 4,692 5:86 
DEPRECIATION up . ee eee Án — | — — — 8 — = ate 
BXPENDED (ror Al) . . nns " 55,690 134 75,125 93:8 30,918? | 103 503° 
Lands and buildings ................. VASE CEP TES ides — — e PER 5 =a s ie 
Plant €€68099*«909008300909*909€90*50*f:09000080 €0990900990900909* 00249 €e990992s0090060909€9 — -— ME — —— — — — 
Mains. *99909009820€ e00429099590900000090 TT. „ „ „ 600 IC 0 000 0 eocces — — — — — — — — 
Miscellaneous „%% %% „%%% [I XE) ^9909069900000920909G0000000000 — — 
BALANCE OF CAPITAL AOOOUNT............—.—.—......| 38, 206“ -198 - 7,440: -93 725, 146 83'8 11.4397 -143 
REVENUE- Total. Per unit sold Total. Per unit sold Total. Per unit sold! Total. Per unit sold 
TOTAL ] ũß̃ ³ ñ m0 387d. EI $ed. | £4,392 5'49d. £5,999 b'434d. 
Revenue from uppl t eee — 2,867 2°770d. 24271. — 4,276 5:55d. 5,845 5°295d. 
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FINALITY IN ELECTRICAL ENGINEERING. 


As the present century draws towards its close we may 
expect to have, in speech and literature, and in gradually 
increasing numbers, reviews of the scientific and engineering 
achievements of the past hundred years, and speculations on 
the developments that may be looked for in the century about 
to commence. Of such a nature as these was Sir Dovaras 
Fox's presidential address to the Institution of Civil Engi- 
neers on Tuesday evening; and, while the scope of that 
address naturally covered the entire domain of civil engi- 
neering, no small portion of it was devoted to its latest branch 
namely, that with which electrical engineers are directly 
associated. Civil engineering of a systematic description, as 
distinct from military engineering, is of very ancient date ; its 
origin is lost in the mythological ages of early Egyptian and 
Chaldean civilisation. On the other hand, electrical engi- 
neering is of such brand-new and modern character, that not 
only is its history scarcely sufficient to cover the waning 
century, but the vast majority of the scientific facts and laws, 
or principles, upon which it is based are no older than that 
self-same epoch. A hundred years ago the scientist or the 
civil engineer, looking forward, as Sir Dovaras Fox did on 
Tuesday, to a coming century, could at best beho'd 
through a misty veil the dim outlines of an electrical 
science, far less picture the ramifications of an electrical 
branch of engineering. Thus, developed with a rapidity of 
which its own lightning flash is not an ill-fitting symbol, 
electricity has attained to a marvellous degree of progress 
towards scientific and technical perfection. An interesting 
question is suggested by the concluding remarks of Sir 
Doucras Fox's address, as to whether the perfection, or com- 
pletion, towards which there has been such rapid movement, 
is actually attainable; or whether, on the other hand, the 
coming century will witness new discoverie3 and inventions 
piled upon those of the present age with a rate of progress 
unslackened from the almost breathless pace of to-day. 

Sir Dovcuas clearly indicates his belief that there is no 
finality ; that the young engineer need not be discouraged by 
the mistaken notion that everything has been already accom- 
plished, that the mine of new ideas has been worked out, and 
Even 
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the oldest branches of civil engineering have not yet arrived at 
finality, either in regard to improvement in methods or to 
extensions in practice. Canals, bridges, roads, railways, are 
always being improved in their mode of construction, as well 
as extended in increasing numbers over the face of the earth. 
The civil engineer need have no fear that his profession, taken 
as a whole, will become exhausted. 

Nevertheless, it is not impossible that, while civil engineering 
on the whole maintains its onward march, an isolated 
branch of it may attain absolute finality, and, perhaps in 
consequence thereof, may decline and ultimately cease to be. 
It will be remembered that just such a fate a3 this was 
promised the gas industry by the early exponents of electrical 
engineering. How completely these ill-judged prophecies 
failed, as an example of the decay we are presuming to be 
possible, the data given in our abstract of Sir Doveras 
Fox's address abundantly make clear. The gas industry 
and electrical supply have progressed hand in hand, 
and in all probability will continue to do so as long 
as they both exist. But will there, in the next century, 
arise prophets who shall predict of electrical engineering 
what early electrical engineers ventured to predict of gas 
supply? Probably such will indeed arise; but whether 
their prophecies will be vain or not must depend upon the 
ability of electrical engineers to prevent practice from lapsing 
into finality. Jf, while material civilisation advances, elec- 


trical practice should ever fail to meet new demands and to 


adapt itself to a more exacting environment, stagnation and 
decay would be inevitable. 

Fortunately, there is not the least indication that applied 
electricity will fall into this unhappy plight; on the con- 
trary, it has always shown remarkable ease in adapting 
itself to altered conditions. Every year witnesses important 
improvements in matériel and methods. Nor need there be 
any alarm because, in some branches of electrical engineering, 
progress has resulted in greater complexity in the machinery 
and other appliances. 
remembered, is from what HERBERT Spencer termed 
** undifferentiated homogeneity to what he termed “highly 
differentiated heterogeneity "; in other words, from simple to 
complex. Contrast the structure of à modern marine engine 
with that of the early steamboats, and it will be seen how true 


this is of progress in machinery. The electric supply works 


of to-day are à much more elaborate affair than the plant 
which supplied electric current to the Thames Embankment 
in the early days of electric lighting. 

Occasionally, however, it happens that the invention which 
is looked for from maternal necessity fails to put in an appear- 
ance. This phenomenon, indeed, is not unknown in electrical 
invention, and in some instances the lack of ready adaptation 
to the needs of the time has somewhat retarded progress in 
certain directions. As an example of this we may mention 
the necessity which exists for a storage battery suitable for 
light motor vehicles, the absence of which invention in a 
perfected form has allowed of considerable development in 
oil-driven and even steam-driven motor cars. We may 
also refer to the long-standing need for a system of 
electric traction which shall combine the cheapness and 
flexibility in working of the trolley system with the esthetic 
advantages of the conduit system. Broadly speaking, however, 
electrical engineering has not only been able to ‘hold its 
own" wherever it has taken the field, but has also exhibited 
& high degree of mobility in seeking fresh fields and pastures 
new. Such has been its character during the period of its 
existence, and such we may reasonably expect will be its 
chiragtzi. in, tha century close at hand. 


Healthy and genuine evolution, be it 


SIR DOUGLAS FOX’S PRESIDENTIAL ADDRESS TO 
THE INSTITUTION OF CIVIL ENGINEERS.* - 


The following is an abstract of those portions of Sir Douglas Fox’s 
address of greatest interest to electrical engineers. After acknow- 
ledgiog the honour conferred upon him in being chosen as President, 
Sir Douglas Fox referred to the progress of the Institution of Civil 
Engineers from the year 1818 to the present day, when it numbers 
20 honorary members, 1,995 members, 3,971 associate members, with 
336 associates and 904 students. making a total of 7,216, widely 
distributed throughout the world. Referring to the introduction 
of a system of examination for studentship and associate 
membership, he said that the last-mentioned departure might 
be ex ected to raise in a useful degree the standard of theoretical 
knowledge, though it must not be allowed to interfere with or 
to supersede the qualification of sound practical experience, which 
had always been required for admission to the higher ranks of our 
p Not only at Cambridge, where a special * tripos” had 

een instituted in mechanical science, but at most of the leading 
universities of the Empire, degrees in engineering science had of 
late years been established, and the’ requirements of our profession 
were receiving special attention in connection with the new 
* University of London.” It appeared to him to be of importance to 
cultivate still further the relations between the investigators of 
physical science, who were establishing and enlarging our principles, 
and the civil engineers, who carried those principles into practice ; 
and he hoped that means might be found to bring these important 
bodies of co-workers into closer touch and sympathy with one 
another. Continuing, he said :— 

Only a few years since, Great Dritain, the birthplace of the electric 
telegraph, of railways, and of ocean steamships, was the workshop of 
the world and the educator of all the nations in mechanical science, 
This was the time when European nations sought our aid ; but the 
well-matured and State-aided scientific education of the Continent 
has changed all that, and we have now much to learn from foreign 
engineers, notably from those of France, Germany, Italy, and 
Switzerland, as well as from our cousins in America, For the 
encouragement of our younger members, it must be remembered 
that our sphere is widening daily with the expansion of the Empire 
and with the growth of wealth and enterprise amongst its citizens, 
They must be well equipped, and will then find ample openings for 
practice. 

The century now drawing to a close has witnessed the greatest 
strides in human knowledge, as regards both the theories of the 
scientist and the practical applications of the civil engineer, that the 
world has ever known. At its commencement there were living 
some of the pioneers in both departments, and these have been 
followed by an ever-increasing body of trained and earnest men. 
It was in an early year of the century that William Murdoch 
exhibited in a practical form the lighting of rooms and streets by 
coal gas. A leading philosopher of the day sounded the note of 
5 and depreciation, which has so often since that time 

eralded the introduction of great inventions. He trusted that “ no 
one would rely upon so foolish and unlucky a thing as gas," and 
anticipated that its inventor would soon he asking for the dome of 
St. Paul's as a gasholder. He little thought that, within the 
century, gasholders would be erected greatly exceeding in diameter 
and cubical contents that noble building. 

Through the kindness of our member, Mr. Henry E. Jones, I am 
enabled to give the following facts in connection with the gas 
industry :—Pecketon, an engineer, writing in 1841, stated that about 
1837 the sale of gas in London, Westminster, and Southwark required 
the production of 1,460 million cubic feet of gas; and in the same 
work demonstrated the comparative economy of gas and other means 
of lighting in tables based on the price of gas of 9s. per thousand, 
tallow candles 8d. per pound, wax candles 2s. 6d. per pound, and 
sperm oil at 9s. per gallon. Gas is at the present day being sold by 
the South Metropolitan at 2s. 2d. per thousand, and the best petro- 
leum lamp-oil is sold at about bd. per gallon. According to the 
latest available returns issued by the Board of Trade in November, 
1898, the sale of gas, by both companies and local authorities 
throughout the United Kingdom, in the year 1897 aggregated 
122 219,000,000 cubic feet, involving the carbonisation of 12,000,000 
tons of coal, consumed by 3,000,000 consumera scattered over 25,000 
miles of gas mains, involving a total capitil expenditure of 
£78,000,000. Of the total sale of gas above stated, so much as 
33,495,810,000 cubic feet, or over 25 per cent., was sold within the 
metropolis as included under the London Couuty Council. It is 
interesting to note that gas-making in horizontal retorts, purifying 
by lime, storing in holdera, aed distributing by mains of cast-iron 
with wrought-iron service pipes, are in operation now with very 
much the same plant (although improved in detail) as was in use 1n 
18 40. 

In spite of the charms of its younger sister, electricity, coal gas 
still holds its own ; and; in consequence of the rivalry between the 


* Delivered November 7th. 
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two systems of lighting, improvements in both are rapidly 
being made. The introduction of the “mantle” system, at one 
time so very near failure, bas proved to be a great step towards a 
more powerful light ; and the mantle, used under forced draught, 
results in a gas light of intense power and of very low cost, which 
is proving to be no mein competitor with the electric light, and 
promises to restore gas to its former position as an illuminant. At 
the same time, gas is more and more asserting itself as a most useful, 
it not the most important, agent for cooking and heating, and, were 
it to be generally adopted, it would go a very long way towards 
solving the great problem of London toga. It is needless to point 
out the heavy loss, both in health and in pocket, caused by these 
fogs heavily laden with carbon. Were they to be satisfactoril 
abolished, London would not only be far cleaner, but would vie wit 
other capitals of Europe in their charm of pure atmosphere and 
clear skies. 

One of the most unsatisfactory features in the history of Dritish 
civil engineering has been the slow progress made, in this country, 
with the introduction of electricity for its three great applications 
of lighting, traction, and transmission of power. Hampered by 
restrictive legislation, op by vested interest, and encum- 
bered by the by-laws and regulations of official bodies without 
number, the electriciang who form so important a brauch of 
our profession, have been unable to do justice to their skill. 
A few railways, specially designed for city traffic, and a com- 
paratively insignificant length of electrical street tramways, have 
struggled into existence. Some rather better pro has been 
made with lighting in the chief towns, but it is discouraging to 
compare the present position of electrical industries with that 
of similar undertakings in the United States, Germany, Switzer- 
land, Japan, and even in our own Colonies. No powers have 
yet been obtained for the transmission of energy to a distance, 
whilst the electrical tramway, hailed as a boon by the inhabitants of 
almost every town abroad, is still quite exceptional here, and the 
extension of the system seems doomed to still encounter serious 
delay. The Metropolitan and Metropolitan District Railway Com- 
panies of London have only now commenced to experiment upon a 
question which has been long since practically decided in the United 
States —that of the electrical haulage of heavy trains, combined with 
rapid acceleration on starting. Upon this latter important point our 
American cousins have arrived at the limit of actual safety to 
passengers. 

On the “ Baltimore Belt” Railway electrical locomotives, weighing 
95 tons, haul through a tunnel, on a gradient of 1 in 125, ordinary 
passenger trains at a speed of 50 miles per hour, the steam Joco- 
motive being included in the load, and goods trains, in some cases 
weighing 1,800 tons, at a speed of 12 miles per hour. High speeds 
are attained and heavy loads hauled by similar locomotives, but of 
less weight, on other American railways. The drivers are found to 
much prefer the electrical to the steam locomotives. The tunnels of 
the two metropolitan companies, were they to be properly cleaned 
and whitened, provided with a pure atmosphere, and traversed by 
comfortable, well-lighted electrical trains, starting rapidly, running 
at high speed, and capable of stopping quickly without shock, would 
assuredly be patronised by vastly-increased numbers of passengers, 
and would thus yield improved dividends to the shareholders and 
greatly enhanced comfort to the travelling public. 


Sir John Wolfe Barry has lately dealt very fully with the question 
of congestion of traffic in London. I would emphasise his conclu-ion 
that relief by way of new and wider thoroughfares is imperative ; but 
perhaps even a better result could be attained by making short 
connections between back streets, and thus converting them also into 
thoroughfares. It would appear to me equally important to remove 
the injurious mud and dust from the strects and the smoke from the 
atmosphere, at present seriously affecting the well-being of the 
inhabitants. May we not look forward to a time when horses shall 
have given way, at least in towns, to mechanical traction, avoiding 
offensive smell, reducing noise and wear and tear, and enablin 
asphalte Poe to be used throughout with cleanliness an 
safety ; when the cooking and heating of the town shall be effected, 
if not electrically, at least from gasworks situated in the neighbour- 
hood of the collieries, and ceasing to add, as at present, their by no 
means unimportant quota to the volume of sinoke loading the atmo- 
sphere; when the fog-producing marahes of the east shall be 
thoroughly drained and dried up ; and when an efficient ventilation 
of sewers shall prevent the escape into the thoroughfares, especially 
in the higher parts of towns, of the foul ous emanations of the 
mighty sewage flow beneath? It would interesting, as well as 
most useful, if a careful comparison were made between the different 
kinds of paving for our public streets. "The question of durability 
is of the greatest importance, even more so than first cost, the public 
inconvenience and the great delays caused to traffic by constant 
repairs being £0 serious. 

The telephonic service of this country is at present much behind 
that of other nations. Metallic returns, possibly automatic exchanges, 
and far more numerous trunk lines, are called for; and it is to be 
hoped that ere long the telephone and telegraphic wires, with gas, 


extent. 


water, and hydraulic mains, will be relegated to proper subways, 
admitting of easy inspection and repair, and thus reducing to a 
minimum the present constant interference with street surfaces, 


A commencement has been made in the metropolis with improved 
electric railways running through specially designed tunnels, but 
this development is not by any means keeping pace with the 
increase of the population and of the traffic, it having been found 
difficult to raise capital for such undertakings. The increase of 
the capital cost of main lines of railways in this country is becoming 
every day more serious, and indirectly affects the power of Great 
Britain to hold her own in the markets of the world. Efforts are 
being made to reduce the firat cost of secondary or light railways, 
chiefly by steepening gradients and sharpening curves, but in some 
cases by reducing the gauge. Whether the enhanced cost of working 
and maintenance will counterbalance the seeming advantage remains 
to be proved by the test of lengthy experiment under ordinary traffic 
conditions. Far more economy will result: from omitting fencing 
except where absolutely necessary; from reducing the width 
of formation of the earthworks ; from substituting level crossings 
without lodges or gates for public and private bridges; from reducing 
the weight of rail, and the depth and width of ballast; from 
modifying the station arrangements, and doing away with raised 
oe and complicated signalling; and from arranging for lighter 
ocomotives and reduced speeds. 

The Light Railways Act has now been put in force to a considerable 
No definition of a light railway has, however, been settled, 
and propoeals of very varying character have been brought under 
the notice of the Commissioners. The recent decision, practically 
prohibiting applications under this Act where exiating railway 
companies allege competition, must largely interfere with its appli- 
cation and uce its advantages over an ordinary application to 
Parliament. If amended in this respect, the new procedure might 
be increasingly useful. i 

In connection with water supply to towns, and the transmission 
of power from waterfalls by electricity, very curious questions have 
arisen in this country with reference to the right to carry water 
from one watershed to another, and the compensations to bs paid 
for necessary easements. In the meantime, vast installations are 
being rapidly established in Germany, Switzerland, and the United 
States, where difficulties of this kind are rapidly swept away if 
found to impede industrial progress. 

As regards electricity, from the experiments by Prof. Wheatstone 
in 1837 to those of Signor Marconi there has been a steady march 
of discovery and practical application. In the former the scientists 
of this country have fully held their own ; but the British engineer 
has been greatly hampered, and the results attained have been 
small as compared with those in some other countries. Vested rights 
are difficult to overcome. The multifarious requirements of Acts of 
Parliament, framed to prevent the creation of monopolies, have been 
followed by Board of Trade regulations, and by clauses imposed by 
county, district, and even parish councils ; and to such over-legislation 
much of the backward condition of British enterprise in connection 
with electric lighting and traction must be attributed. The three 
railways of short length and the few miles of electric tramway 
already referred to have to be compared with the wonderful progressa 
made in the United States, where no suburb is considered suitable 
for residence without its tramway, and almost every small town has 
its combined system of electric lighting and traction. Wherever electric 
tramways bave been introduced the public have shown a decided 
preference for them. In the case of New York and Brooklyn, repre- 
senting about two millions of inhabitants, the only decreases in 
trafic are on the overhead steam railways, whilst in 1897 no less 
than 880 millions of people are said to have travelled, and it is esti- 
mated that the junan number is fast approaching 1,000 millions. 

British engineers have two chief bodies of competitors to reckon 
with—the engineers of the great and growing empire of Germany and 
those of the United States, who have been thoroughly trained in 
theory and practice, and are proving their ability and courage by 
the vast works they originate and carry out. German and other 
Continental engineers are greatly assisted in many ways by paternal 
Government:, whose officers they generally are, aud. who lay down 
valuable regulations and in many instances establish standards of 
quality and design. American engineers are encouraged by the vast 

emands of a comparatively new country, in which nature exists on 
a magnificent scale only equalled by Switzerland and India, and of 
a rapidly rising civilisation calling loudly for the most recent 
EE in locomotion, in building, in lighting, in telephonic 
and telegraphic communication. 

An important matter ,demanding careful consideration by civil 
engineers, if not by the Institution itself, is whether competition in 
the world's race could be facilitated by the establishment, upon 
sufficient authority, of standard specifications for such materials as 
steel and cement, and the introduction of standard types for bridge- 
work, roofing, and other structures frequently occurring in practice, 
and for locomotives and rolling stock. Care must be taken not to 
stereotype the details of design so thoroughly as.to-throw difficulties 
in the way of improvements; but the experience with the Atbara 
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bridge shows how important it is, when early delivery is a necessity, 
to be prepared with type designs based upon ordinary merchant 
sections of steel. This, however, is already carried out by British 
engineers engaged upon railway extension in the Colonies, India, and 
elsewhere abroad. It is hardly practicable in thickly settled countries, 
where local circumstances involve variation in almost every span. In 
the case of the Liverpool Overhead Railway every effort was made 
to duplicate as far as possible, yet for some 660 spans over 1,000 
drawings were found to be necessary. 

The question of the adoption of the metric system has been ably 
dealt with by others, I therefore only desire to record my opinion 
that it is of the utmost importance to the engineers and traders of 
this Empire that this simple and effective mode of measurement, 
already in force in almost every other civilised nation, should be 
introduced here. Having had occasion for many years to work 
under both systems, I can bear testimony to the great saving of time 
and of labour effected by the use of the metrical weights and 
measures, and to the ease with which the system is acquired even by 
those trained to use our antiquated and complicated standards. Iam 
strongly of opinion that the two great Anglo Saxon nations, Great 
Britain and the United States, must fall into line with the rest of the 
world in this matter ; and it would be a notable and interesting mark 
of our entry into a new century if, as has already been suggested to 
our Government, the metric system could be made compulsory as 
from a D. 1900. One great obstacle to British designs and manu- 
factures finding their way upon equal terms through the Continent of 
Europe, and into the vast empire of China, Japan, and elsewhere, 
would thus be removed, and engineers throughout the world would 
be thinking and designing upon a basis of like dimensions. 

Mechanical traction upon public roads has been, and still is, most 
seriously ugs npa by restrictive legislation in this country of ours, 
which, with all its enterprise, is very slow to adopt improvements 
involving any change in the ordinary course of life. Whilst 
American and foreign engineers have been eble to build and run 
motor cars for a long time past, it is only quite recently that such 
carriages have been allowed to travel here, except with a red flag in 
front and at a foot’s pace. Even under the new Act, which has 
given impetus to this important industry, the limitation of the 
weight to 3 tons, instead of 4 tons, prevents many valuable improve- 
ments from beirg adopted ; and, by rendering necessary the intro- 
duction of aluminium and other costly materials, has kept the price 
of such carriages at a prohibitive figure for general use, In America 
the street railway trains run at 20 miles per hour even in suburbs, 
and at much higher rates on country roads ; affording thereby greatly 
increased facilities of inter-communication,apparently without serious 
risk to the public. It must not be forgotten that many remarkable 
attempts were made, in the early part of the century, and before 
the introduction of railways and tramways, to establish mechanical 
traction, of which one notable example has been already mentioned. 
In fact, these innovations were considered so dangerous that an 
effectual legal bridle was put upon the ambitious inventors, not to 
be removed for the best part of a century. 

At present a fourfold competition is taking place for the control 
of the roads between steam, gas, compressed air, and electricity. 
W here continuous rails and conductors are permitted, the last-named 
power is far in advance of the others. e overhead trolley is at 
present in much favour, but it is to be hoped that before long the 
conduit system may be brought into practical and economical use, 
thus avoiding much that is unsightly and dangerous. 

There is no department of engineering which has benefited more 
by the inventive genius of the century than that of mining. 
Improved methods of sinking deep shafts, tubbing back water, and 
winding at high speeds from great depths, have enabled much coal 
to be opened up. Electricity has been impressed into the service 
with most beneficial results, not only of economy, but of safety and 
improved sanitation, and is now ely used for underground 
haulage, for lighting, for pumping at the face, and, in the shape of 
telephones, for communication. 


CONCLUSION. 


As we engineers look back over the century, we are encouraged 
by the array of well-known and highly- cted names of those 
who have pue us, and who have laid the foundations of our 
professional history in sound principles, correct practice, earnest and 
consistent hard work, and high professional honour and integrity. 
We find ourselves now surrounded by an ever-increasing phalanx 
of highly-educated gentlemen, entering our profession for the love 
of the work, upholding our social status, and enabling us thus far 
to fairly hold our own amongst the engineers of the world. 

And here I desire to call the special attention of my brother 
members to the position of the benevolent fund connected with our 
Institution, which has proved of the utmost value to many most 
deserving cases. Through the liberality of some of our older 
members a considerable sum has been invested as capital ; but only 
the interest of this is available. Considering the benefits that 
members derive from our profession, I think the least that we can 
expect is that every member of the different grades should endeavour 
to contribute, and thus enable the committee, who give much time 


and attention to the consideration of the cases, to adequately a:sist 
those who, from misfortune or from sickness, are in need. From per. 
sonal knowledge of the work of the committee, I can testify that in 
many cases of misfortune or ill-health the help afforded is of the 
greatest possible benefit. 

Upon our younger brethren will it devolve to catry on our 
traditions, so far as they ate worthy ones, to steadily improve upon 
them wherever possible, aud to deal with the vast practical problems 
which already surround us or loom in the near distance, that the 
still hidden powera of nature, created aud maintained by the Ruler 
of the univerae for the use and happiness of man, may be more and 
more developed, controlled, and combinel into one harmonious and 
useful whole. 

See through this air, tbis ocean, and tbis earth, 
All matter quick and bursting into birth. 
So writes Pope, and again another says— 

Every discovery of to-day brings us an appreciable distance nearer to 
the final mystery of the nature of things. Every discovery helps man to 
make earth his servant. Yet is there still infinite room to advance. 

The problems now 5 up to the civil engineer are of sur- 
passing importance. Trunk railways through Russia, China, Persia, 
Africa ; irrigation works to supply the wants of growing popula- 
tions; harbours large enough to receive the vessels of the future 
(already eclipsing the Great Eastern,” of which the chief ahort- 
coming was that she was before her time) ; central installations to 
furnish lighting, power, traction, and heating to whole counties; 
the extension of the telephonic communication—with and without 
wires; the abolition of the smoke and smell of cities; the replace- 
ment of horses by mechanical power in the streets; the increase of 
the speed of trains tu 100 miles per hour ; the erection of buildings 
of t height, where land is valuable; the utilisation of waste 
products, especially the refuse of cities ; the improveinent of the 
water supply ; the reclamation of land ; the profitable working of 
deep seams of coal. 

hese are but some of the branches in which engineering progress 
in the twentieth century may be expected to develop. They will call 
with increasing force for engineers sanguine for the future, educated 
upon a basis of tound scientific attainment, trained in experimental 
research, and qualified by practical experience —obtained, I trust, by 
means of that regular course of pupilage under members of the 
Institution which, under the less favourable circumstances of the 
past, bas nevertheless produced tie engineers who have achieved the 
results to which I have referred. 

The Alps have been bored (a3 we are told), the earth encircled with 
cables, and a thonsand other marvellous results of energy achieved, solely 
for the reason that energy was enkindled by the conviction that the 
results were possible, 

It will be essential for our successors to maintain a high standard 
of 5 loyalty and cohesion, a strong sympathy between chief 
and assistant, an absolute integrity as regards the interests of clients, 
and rigid impartiality in the administration of contracts or the 
settlement of disputes. Our aim as a profession must ever be to 
leave behind us works of efficiency and stability, combined with 
economy of first cost and, maintenance and at the same time 
structures which shall as far as possible conform to true wsthetic taste 
and feeling. 

I am one of those who believe that destiny, whether it be of a 
nation or of an individual, depends upon character. Most earnestly 
then must we strive to hand down from generation to generation the 
tradition that to be a civil engineer implies the possession of high 
qualities, not only of intellect, but of character and heart. 


THE ELECTROLYTIC TREATMENT OF COMPLEX 
SULPHIDE ORES.* 


BY SHERARD COWPER-COLES. 


INTRODUCTION. 

The author approached the difficult subject of this Paper about 
four years ago. During the last two years he has been intimately 
connected with a number of experiments carried out on a practical 
scale with complex sulphide ores. The Paper is limited to wet 
extraction process. A number of electrolytic processes are briefly 
touched upon. 

In the present concentration system adopted at Broken Hill an 
argentiferous lead concentrate is first produced, sufficiently low in 
zinc to make it available for the ordinary lead furnace. If. a further 
elimination of zinc is attempted, it means finer crushings and the 
production of slimes. Only about 25 per cent. of the original ore is 
obtained as zinc middlings, 5 to 15 per cent. as slimes, and the 
remainder as worthless tailings, containing only a small percentage 
of the metals. The lead concentrates assay 55 to 70 per cent. of 
lead, 8 to 14 per cent. of zinc, and 20 to 30 oz. of silver to the ton ; 
while the zinc middlings assay 8 to 20/per cent. of lead, 25 to 40 per 


* Abstract of a Paper read before the Society of Engineers, Nov. 6. 
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cent. of zinc, and 5 to 18 oz. of silver to the ton. The slimes assay 
25 to 35 per cent. of lead, 15 to 20 per cent of zinc, and 20 to 25 oz. 
of silver to the ton. Only a small proportion of the total contents 
are recovered, namely, one-balf of the lead, one-third of the silver, 
and no serviceable portion of the zinc. A sample of Broken Hill ore, 

when concentrated on a Luhrig vanner, gave the following results :— 


— Lead. Silver. 
Per cent Oz. per ton. 
, neier 18˙5 11% 
Second middlings .................. 174 u^ 
HA... ĩ IN 234 Not assayed for silver. 
First middlings ..................... 204 | ts 
VVV 163 


— 


Cos T OF DISTILLATION PROCESS. 

The present method of zinc distillation is a costly and crude 
process, and is not applicable to the removal of zinc from ores con- 
taining lead or zinc silicates ; the lead rapidly attacks and destroys 
the retorts. Mr. J. W. Swan mentioned, in his presidential address 
to the Institution of Electrical Engineers, that the method in common 
use for reducing thc native sulphide or the carbonate of zinc to the 
state of oxide by calcination, by mixing with non-bituminous coal 
and distilling in clay retorts at an extremely high temperature, is 
absolutely barbaric in its primitiveness and its wastefulness.* The 
quantity of coal consumed in the smelting of zinc is more than five 
times the weight of the metal produced. The cost of smelting 
involved in the production of a single ton of zinc, including coal, 
labour, pottery, and stores, is generally not less than 80s.; and as 
about 16 per cent. of the metal contained in the ore is unextracted, 
the loss of this at the then present value of zinc ore (zinc being £21 
per ton).makes an addition of 56s. to the cost of production, and a 
total of about £7. 16s. for smelting one ton of zinc. These figures 
are variable with the market value of zinc ore, also with the locality 
of the smelting works, and are based on the current value of zinc 
ore and the current cost of material and labour in England. 


WaATTS PROCESS. 


One of the firat electrolytic attempts to deal with the zinc difficulty 
appears to have been made by Alexander Watt, and the experiments 
are of considerable interest. 'The process he employed consistel of 
dissolving out the zinc from the ore with dilute sulphuric and acetic 
acid, and depositing the zinc electrolytically from this mixed 
solution, using anodes of carbon. The ore was agitated with the 
Macau solution, and the liquid ther allowed to stand until quite 
clear of sedimentary matter, whilst the stream of acid liquor from 
the tanks was turned into a second stirring vat, the operation 
requiring about 19 hours. The actual weight of zinc obtained, as 
compared with the theoretical, by this process is said to have been 
from 86 to 96 per cent. From 92 to 3 amperes per square foot was 
found to give a good deposit of zinc. This process was tried on some 
quantities of ore, but never came to any commercial result. 


DIFFENBACH’S PROCESS. 


A process patented by Prof. Diffenbach is now at work at Duisburg 
in Germany, where 600 H P. is utilised in producing zinc. The ore 
used is a zinciferous iron pyrites, which contains 8 per cent. of zinc 
before roasting and 15 per cent. after. The ore is submitted to a 
chlorodising roasting, and is then leached with a zinc chloride 
solution, or with the effluent from the depositing vats. The solution 
of zinc obtained in this way is electrolysed in specially-designed vats. 
The author is informed that this plant is producing over 50 tons of 
zinc per month. Prof. Diffenbach has also devised an ingenious 
method of producing zinc from an alkaline solution of zinc aud 
sulphate of soda. 

ASHCROFT’S PROCESS, 

The original process of Mr. Ashcroft consisted of leaching out the 
zinc with a solution of ferric chloride and ferric sulphate, but these 
have since been abandoned for a zinc sulphate solution. The original 
process was very costly and complicated, and the works which were 
erected for the trial of the process on a large scale have been closed. 
A strong point claimed for this process is keeping the solution in a 
basic state, by the presence of oxy salts of zinc, which is alleged to 
prevent the formation of zinc sponge. The chief causes of failure 
appear to have been due to: (1) Inability to make the process truly 
cyclic, owing to the accumulation of manganese and gelatinous silica. 
(2) The complex nature of the process, which necessitates 13 separate 
operations. (3) The high voltage required, and consequently the 
large expenditure in fuel. (4) The indifferent zinc extraction and 
ee les experienced from the accumulation of iron in the elec- 
trolyte. 

THE SIEMENS-HALSKE PROCESS. 

The Siemens-Halske process resembles the Ashcroft process in 
general principles, a solution of sulphuric acid or an acid zinc 
‘sulphate solution being used for leaching the crushed and roasted 


* See The Electrician, Vol. XL., p. 416. 


ore, The resultant zinc sulphate solution is electrolysed in vats 
divided into anode and cathode compartments by imperfect wooden 
partitions which act as substitutes for diaphr Lead anodes and 
zinc cathodes are used. When the free acid exceeds the desired 
percentage, the solution is returned to the leaching vats. Circulation 
is maintained by means of injector air jets. The process is much 
simpler than the Ashcroft process; its chief weakness lies in the 
acidity of the electrolyte, which causes an increasing back electro- 
motive force in the depositing vats. Difficulties have also been 
experienced in producing zinc free from sponge. It was estimated 
that a ton of zinc would be produced by this process for £3. 123. : 
this estimate included a charge for labour, supervision, and fuel, but 
did not include the cost of the ore and the cost of extracting the 
sulphate of zinc from it. Messra. Siemens and Halske have also 
roposed to leach the roasted ore with ferric sulphate, with the 
ormation of a zinco-ferrous sulphate solution, which is electrolyeed 
to deposit the zinc. 
Hoeprner’s PROCESS. 

Hoepfner has erected experimental works at Juhrfuhrt on the 
Lahn. A chloride solution is used as electrolyte, and for the recovery 
of the chlorine porous cells are arranged between the cathodes. He 
uses discoidal rotating cathodes made of zinc or iron partly immerzed 
in the electrolyte. A high current density is used to ensure the 
chlorine being evolved at the anode, which would otherwise become 
diffused in the electrolyte and in combine with the zinc. A 
special triangular form of cell is provided for the circulation of the 
anolyte and catholyte, rubbing contacts being used to collect the 
current from the cathodes. 

Monn's PROCESS. 


Dr. Mohr has suggested fusing or boiling calcined sulphide ores 
with acid sodium sulphate (NaHSO,) for the leaching out of the 
zinc, the proportion being 10cwt. to l5cwt. of sodium sulphate to 
the ton of ore. The process has been tried on a laboratory scale, it 
is eaid, with satisfactory results, The author has experimented with 
an acid sodium sulphate solution, and found it to offer no advanta; 
over sulphuric acid leaching, the iron and manganese going readily 
into solution, and a gelatinous silica being formed which practically 
prohibits any filtration process being employed. 


^ 


SWINBURNE’s PROCESS. 


This proce3s consists of stirring the crude ore into a bath of molten 
zinc chloride contained in a cauldron heated from beneath. A small 
quantity of molten lead in the bottom of the cauldron alloys with, 
and entirely removes, the silver and gold from the ore, dissolving a 
small portion of the lead as chloride in its place. The rich lead is 
then withdrawn, and the mixture of sulphides and chlorides of lead 
and zinc is subjected to the action of an electric current. The lead 
is first deposited as molten metal, and collects in the bottom of the 
cauldron. No chloride is given off from the fused mass, but sulphur 
in the form of vapour escapes, The action of the current is continued 
until all the lead chloride is decomposed and the zinc chloride 
begins to be acted upon. By interrupting the process at this stage 
the lead may be withdrawn, If electrolysis is continued further, the 
zinc is then deposited, also in a molten state, and collected in a 
similar mauner. The gangue and decomposed matter, remaining 
after all the zinc sulphide has been decomposed by the electric 
current, is raked out; and this residue is heated in a retort, which 
drives off the whole of the zinc chloride remaining, leaving nothing 
behind but worthless residue. The zinc chloride so distilled is 
allowed to run in a molten state back into the electrolysing cell. 
For convenience of working, the process is preferably divided into 
three operations, It is much cheaper to deposit lead electrolytically 
than it is to deposit zinc electrolytically ; therefore, should the com- 
position of any class of ore render it desirable, it will be possible to 
stop the process short of the recovery of the zinc. The cost of 
operating the process in Australia, it is said, should not exceed 38s. 
per ton of ore for complete recovery of the lead and zinc, or 25s. per 
ton, omitting the recovery of zinc. 

This process differs from others, inasmuch as it extracts the 
precious metals first. and then the lead, and finally the zinc. It 
directly splits sulphides into sulphur and metal without any inter- 
mediate oxidation of the ore. The electrolytic process applied to the 
recovery of lead is a comparatively simple matter, the same electrical 
energy required to deposit one ton of zinc being capable of depositi 
upwards of three tons of lead. Moreover, in electrolysing fuse 
chlorides very high current densities are possible, so that the 
apparatus employed becomes small in comparison with that which is 
required for depositing metals in the wet way. 

Ganelin has worked out a process which is based on the reaction, 
that when lead sulphide or galena is brought in contact with a 
molten mass of a halogen salt of such a metal as zinc or manganese, 
a double decomposition takes place, the lead of the galena combining 
with the halogen radical of the molten salt, the metal of the latter 
combining with the sulphur of the galena according to the following 


equations: — 
PbS + ZnCl, PbCl + ZnS. 
3 PbS4-ALE),—3 PbFI, + ALS, 
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Lorenz has also observed that silver chloride dissolves in zinc and 
lead chloride, and on subjecting the mixture to electrolysis the silver 
is deposited first. The addition of lead chloride to zinc chloride 

tly increases the ease with which the fused salt is dehydrated by 
Peat alone, and magnesium and cadmium chloride produce the same 
effect. When such mixtures of fused metallic chlorides are electro- 
lysed, the metals are deposited one after the other, and can be 
obtained pure by fractional electrolyais. As a result of the experi- 
ments, Mr. Lorenz has worked out a practical method for winning 
zinc and lead from their ores. 


A process has been patented in America for treating mixed ores 
containing lead and zinc. The ore is crushed, concentrated and dead 
roasted, and then agitated in a vessel containing 20 per cent. of 
caustic alkali, heated to 210°F., so as to dissolve the zinc and lead 
the iron, copper, and silver remaining intact. The solution is then 
conveyed to a series of electr.lytic vats, the first of which are worked 
at a voltage of 1:8, which deposits the lead and not the zinc. The 
solution is then decomposed by a current of 2 1 volts, which brings 
down the zinc. In the lead depositing tanks carbon anodes are 
used, which are placed in cells of asbestos or earthenware containing 
a pure alkaline solution, so that the ore solution may not come in 
contact with them and thus produce lead peroxide. . 


(To be continued.) 


PRESIDENTIAL ADDRESS TO THE INSTITUTION 
OF JUNIOR ENGINEERS. - 


BY THE HON. CHARLES A. PARSONS, F.R.8. 


The definition of the aims of the engineer, as formulated in the 
charter of 1828 to our parent society, the Institution of Civil 
Engineers, as *the art of directing the great sources of power in 
nature for the use and convenience of man," was at that date an 
accurate and concise description of those aims which are still ours 
to day and may be similarly described. 

In the present state of our solar system there are three chief 
sources from which motive power may be obtained, though only one 
of the three has so far been used for practical purposes. Firstly, 
there is the energy of the tide: produced by the energy of rotation 
of the earth under the attraction of the sun and moon : this energy 
is drawn almost entirely from the earth, whose speed of rotation is 
being gradually diminisbed, and the energy is expended in fluid 
friction aud heating of the ocean; but the great cost of utilising 
some of this power by impounding the water has so far precluded 
its useful application. Secondly, there is the heat of the earth, 
whose temperature normally increases by about 1°F. for every 
80 feet of depth below the surface, but in volcanic regions the heat 
is much more readily available. "The great difficulty, however, to Le 
met with is the low conductibility and specific heat of rock or molten 
Java. Thirdly, there is the group of sources primarily derived from 
the heat of the sun, which constitute at the present time practically 
all the available sources of power. 

The vast mass of the sun, at an estimated temperature above 
6,0C0?F., radiates light and heat in all directions into space. This 
great flow consists of transverse vibrations in the ether and takes 
place in straight lines: of the whole, only about one-two-thousand- 
millionth falls on the earth's surface. Of this quantity of heat 
received nearly the whole is radiated away again from the earth's 
surface into space, but. from it, in its course, we derive our motive 

wer. The character of this flow of heat from a very hot source 
ike the sun to a much cooler recipient like the earth, and its final 
rejection by the latter into space, is analogous to a waterfall from a 
high lake flowing to one of lower level, and is also analogous to the 
conditions under which all heat engines are placed, for were it 
possible to place a boiler at the sun, and lead a steam pipe to the 
earth, and condense in the ocean, we should have a steam engine 
without fuel; in fact, could we only cause some of the vast flow of 
heat to pass through a heat engine on the earth, we should secure a 
vast source of power; but this has not yet been done on a practical scale. 

However, indirectly it produces some power in other ways For 
instance, the atmosphere of the earth is unequally heated by the 
sun's rays causing convection currents, the chief sources of winds. 
The ocean is evaporated near the equator and the vapour con- 
denses nearer the poles, causing rainfall, rivers, and water power. 
Again, some of the heat stream is caught by vegetation, in which it 
expends its energy by causing dissociation of the chemical consti- 
tuenta of the leaves and the carbonic acid gas drawn from the atmo- 
sphere, producing carbon and hydrocarbons, and setting free the 
oxygen, and so forming wood, coal, or fuel. When the fuel is burnt 
it unites with the oxygen of the air, giving out some of the heat that 
had been originally absorbed from the sun. 

Perhaps, with the exception of petroleum, whose origin is not fully 
determined as to whether it is the product of the sun's heat on vege- 
tation, or of the heat of the earth itself acting on carbonates in the 
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presence of water, the heat of all fuel may be said to have been 
derived from the sun’s radiant heat. It is a very remarkable fact, 
however, what an infinitesimal portion of the aun’s heat which falls on 
the surface of the earth is converted into an available form from which 
may be derived mechanical energy, whether in the winds, waterfalls, 
or the production of fuel. 

An engine may eventually be discovered that will be actuated 
directly by the rays of the sun, and should its principle of action be 
based on the second law of thermo-dynamics, its modus operand: will 
be the absorption of the heat from the sun in the day, the production 
of mechanical energy and the rejection of the residuum of heat to 
some equaliser or dissipater of heat, such as the ocean. Engines of 
this description have often been propo:ed, and, to enable us to realise 
that it is not very far removed from the region of practical possi- 
bilities, let us consider the experiment of a parabolic reflector of 24in. 
diameter placed in the sun on a bright summer's day. A thin piece 
of sheet iron placed in the focus is almost instantly melted, and if a 
toy steam engine be placed with the focus of the mirror on the boiler, 
it will raise steam in a few minutes, and enough steam will be 
generated to work it continuously. Even in this crude form the 
problem does not seem hopeless, but is rather a question of firat cost 
and cost of maintenance. 

Calculating from figures given by Prof. Ball, we find that on 1 sq. ft. 
of earth's surface in Egypt 150 cubic ft. of ice would be melted 
annually, which is equivalent to 1,278,000 thermal units, or equal to 
the production of 1, 100lb. of steam at 250lb. pressure; on the assump- 
tion of 16lb. of steam per horse power hour in a good condensing 
engine, it is equal to about 68 H.P. hours. All this work is done in 
daylight on an average of 12 hours pet day, therefore 1 sq. ft. will 
provide 5:66 H P. days, or 64 4 sq. ft. will provide on the average 
l H. p. for 12 working hours during the year. If we seek to concen- 
trate the sun’s heat on a boiler by a concave mirror, we find.that, after 
allowing 50 per cent. for the losses in absorption in the atmosphere 
and reflection, a mirror 13/t. in diameter mounted like a heliostadt 
and. reflecting the sun's heat on to a small boiler and working a 
condensing steam engine of the best make, the condenser being 
cooled by sea or lake water at 80°F., will produce 1 H. p. 

But, again, the good steam engine which we have assumed as a 
practical example converts only about àth of the total heat given 
to the boiler into mechanical power. If, however, an engine were 
discovered to convert one-half the total heat received into 
mechanical work, a mirror of only 6ft. Gin. diameter would be 
required to produce 1 H.P. on the same basis, and it does not seem 
unreasonable to expect that such a motor may eventually be con- 
structed. 

All heat engines at present in use work under the second law of 
thermo-dynamics—that is to eay, they take in heat from a source at 
& high temperature and discharge most of it at a lower temperature, 
the disappearance of heat in the process being the equivalent of work 
done by the engine. 

The chief types of heat engine are : — 

1. Steam engines of the turbine or reciprocating type, which under 
favourable conditions geherate one effective horse-power hour with 
1Zlb. of good coal, and whose complete weight with boiler in working 
order has been reduced to 20lb. per horse-power, and in some cases 
for flying machines to 8lb. per horae-power. 

2. Gas engines, which inthe larger sizes consume 141b. of anthra- 
cite coal or 17 cubic ft, of illuminating gas per effective horse-power 
hour. 

3. Oil engines, which consume in some cases 0:82lb. of oil per 
effective horse-power hour, and whose weight for motor car propulsion 
has been reduced to 3931b. per horse-power hour. 

4. Hot air engines, consuming from 21b. to 8lb. of coal per effective 
horse-power hour. 

5. Gunpowder engines or cannon, consuming in moderate sizes 
4·1Ib. of cordite (having the same calorific value as 0'71b. of coal) 
per horse-power hour in the shot, the weight of a 6in. quick-firing 
gun (without mounting) being 10lb. per average effective horse-power 
jn the shot at six rounds per minute. In the Maxim gun the weight 
is about 11b. per effective horse-power. 


Primary batteries constitute a form of engine or producer of elec. 
trical energy that consumes fuel of a special kind, prepared in a form 
suitable for assimilation : they do not work under the second law of 
thermo-dynamics, and the efficiency is high, but the great cost of 
their special fuel has restricted their use to very small powers. 


The earliest records of heat engines are found in the“ Pneumatics ” 
of Hero of Alexandria, about 200 B.c. He describes a reaction 
steam turbine, a spherical vessel mounted on axes supplied with 
steam through one of the trunnions from a boiler beneath, the 
steam, escaping through two nozzles diametrically opposite to each 
other and tangential to the sphere, causing the sphere to rotate by 
the reaction or momentum of the issuing steam, and analogous to a 
Barker’s water-wheel. Thus, the first engine deriving its motive 
power from fuel was a crude form of steam turbine, and though it 
could have been applied to useful work, and could easily have been 
made sufficiently economical to replace manual and horse-power in 
many instances, yet it lay dormant till 1629 A. D., when Bianca 
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suggested the same principle in a different form. Bianca’s steam 
turbine consisted simply of a steam jet fed from a boiler impinging 
unt vanes or les attached to the rim of a wheel which was 
blown round by the momentum of the steam issuing from the jet. 

The piston engine is, however, of comparatively modern origin, 
and dates from about the year 1700 A. bp. Engines of this class are so 
well known that it suffices to say that they have been practically the 
sole motive power engines from fuel in use from 1700 up to 1845, 
and have constituted one of the most important factors in the deve- 
lopment of modern engineering enterprise. 

Air engines were introduced about the year 1845, and although 
the larger engines of the Stirling type were very economical in fuel, 
yet, on account of the inherent difficulty of heating large volumes of 
air within metal chambers or pipes, a difficulty arising from the low 
conductibility of air, and consequently the overheating and burning 
of the metal, they have only come into commercial use for very small 

wers, 
easing the last 35 years gas engines have been perfected and 
more recently oil engines; and in point of efficiency both convert a 
somewhat larger percentage of the heat energy of the fuel into 
mechanical energy than the best steam engines. All successful oil 
and gas engines are at present internal combustion engincs, the fuel 
being burnt in a gaseous form inside the working cylinder. Very 
numerous attempts have, however, been made to construct internal 
combustion engines to burn solid fuel instead of gas. Some have 
been so far successful as to work with good economy in fuel, but 
the bar to their commercial success has been the cutting of the 
cylinder and valves by fine particles of fuel. This difficulty is not 

resent when the fuel is introduced in the gaseous or liquid form, 
and hence the success of gas and oil engines, but could this difficulty 
be overcome the solid fuel would be the cheaper to use. 


Internal combustion engines, gas engines, oil engines, cannon, &c., 
owe their superior economy in fuel to the very high temperature at 
which the heat is trausferred from the fuel to the working substance 
of the engine, and consequently the great range of temperature in 
the working substance of the engine. Jn steam engines the tem- 
perature is limited by the practical difficulties of deterioration of 
metal and material involved in the construction. However, though 
this is the state of the case at the high end of the temperature 
range, in the engines we are considering the case is different 
at the lower end of the temperature range. In all the 
internal combustion engines mentioned the consumed gases 
are rejected at a comparatively high temperature, while in the 
condensing steam engine the heat is rejected to the condenser at a 
comparatively low temperature. Internal combustion engines may 
be said to work between limits of temperature high up on the 
temperat ure scale and farther removed from the absolute zero, while 
the steam engine works between temperatures lower down on the 
temperature scale and nearer the absolute zero. As it is the ratio 
of the heights of the higher to the lower limits of temperature from 
the absolute zero of temperature that broadly speaking measures the 
economy of the engine, it follows that the internal combustion engine 
has the advantage at the high end, while the steam engine has the 
advantage at the low end, and as we shall endeavour to show, steam 
engines of the turbine class have advantages over the piston engines in 
permitting a larger extension of the temperature range at the low end. 


About 15 years ago I was led by circumstances to investigate the 
subject of improving the steam turbine. In recent times several 
sang had been made to apply steam turbine wheels of the Hero 
and Bianca types to the driving of circular saws and fans. The 
velocity of rotation with either of these types must necessarily be 
very high in order to obtain a reasonable efficiency from the steam— 
a velocity much in excess of that suitable for the direct driving of 
almost all classes of machinery. Gearing was considered objection- 
able, and it therefore appeared desirable to adopt some form of 
turbine in which the steam should be gradually expanded in small 
steps or drops in pressure, so as to keep the velocity of flow suffi- 
ciently low to allow of a comparatively moderate speed of rotation 
of the turbine engine. The method adopted was to gather a number 
of turbines of the parallel flow type on to one shaft and contained in 
one case, the turbines each consisting of a ring of guide and a ring 
of moving blades, the successive rings of blades or turbines being 
graduated in size, those nearer the exhaust end being larger than 
those near the steam inlet, so as to allow a gradual expansion of the 
steam during its passage through the turbines. 

The form of the turbine was that of a rotating drum with outwardly 
projecting rings of blades which nearly touched the containing 
cylindrical case, and on the case inwardly projecting rines of guide 
blades which nearly touched the drum. In the first examples of 
the engine there were two groups of turbines right and left-handed 
on each side of the steam inlet, the exhaust taking place at each 
end of the turbine case so as to completely balance end pressure 
from the steam. More recently one series of turbines only has been 
used, those on the other side of the steam inlet being replaced by 
packing rings or rotating balance pistons which balance the end 
pressure and divert the whole of the steam through the turbines on 
the other side. The steam entering the annular space between the 
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shaft and the case, passes firstly through a ring of guide blades 
attached to the case and is given a rotational direction of flow : it 
then passes to the succeeding ring of blades attached to the shaft, by 
which its direction of rotation is reversed, thereby impressing the 
difference of its rotational momentum in torque to the shaft. The 
steam then passes to the second ring of guide blades and the process 
is repeated, and so on, gradually expanding by small increments at 
each ring of blades: the succeeding rings of blades get longer and 
wider, and at intervals the diameter of the turbine drums, cylinders, 
and rings are also increased. In condensing turbine engines of the 
larger size an expansion ratio in the turbines of 100-fold and 
upwards is attained before the steam passes to the exhaust pipe and 
condenser. 

The loss of power present in engines of the piston class, due to 
cylinder condensation arising from the variation of steam pressure 
in the cylinder, is not present in the steam turbine, as the steam 
pressure remains constant at each turbine ring and each part of 
the cylinder and barrel ; and the numerous tests of steam consump- 
tion that have been made have shown that compound steam tur- 
bine engines of moderate sizes when working with a condenser are 
comparable in steam consumption per effective horse-power with the 
best compound or triple condensing steam engines of the piston type. 
They have been constructed in sizes up to about 1,000 H.P. for driving 
alternators and dynamoe, and several sets of about 2,000 H P. are 
nearing completion. They are in use at the Newcastle, Cambridge, 
Scarborough, London Metropolitan, and other stations. Recently 
steam turbines have been successfully applied to driving centri- 
fugal and screw fans and pumps, and as an instance of endurance, 
one turbo screw fan for induced draught of about 60 n.r, has been 
at work continuously day and night for the last three years, with 
the exception of Christmas and midsummer holidays. 

There is no remarkable feature to note about centrifugal fans and 
pumps worked from steam turbines, excepting that in the case of 
pumps it has been found that with a slight moditication of propor- 
tions lifts up to 200ft. can be dealt with in a single pump with the 
same efficiency of pump as in the case of ordinary centrifugal pumps 
at moderate lifts. But the screw fans and pumps have some features 
of novelty which it may be interesting to mention. The runner or 
screw which drives the air or water is similar to a ship’s propeller, 
and is placed in a double truncated conical pipe at the narrowest part 
between a trumpet-mouthed converging entry and a gently-diverging 
conical exit. By this means the air or water ix gently accelerated up 
to a suitable velocity at ine propel and by the diverging cone the 
velocity is gradually checked, and the energy converted into available 
pressure to overcome the head against which the fan or pump has to 
work. Under most conditions the efficiency is found to be almost 
equal to that of the centrifugal fan with spiral case and superior 
to the ordinary centrifugal open fans without casing, while the 
volume of air or water passed is much greater in proportion to the 
size. These results might naturally be expected, for on consideration 
it will be seen that the only losses are those due to friction in the 
conical pipes and the ordinary losses of screw propellers. | 

In conclusion, it may be remarked that in the history of 
engineering progress the laws of natural selection generally operate 
in favour of those methods which are characterised by the greater 
iei and greater efficiency, whether these advantages be great 
or small. 


THE POST OFFICE AND THE NATIONAL 
TELEPHONE CO. 


The following circular letter has been sent to the clerks of 
all the Vestries and District Boards in the county of London :— 


General Post Office, London, October 31, 1899. 


Sin: The Postmaster-General, having been informed that the National 
Telephone Co. is negotiating with the Vestries and District Boards of the 
county of London with reference to the laying of telephone pipes and 
wires under the streets of London, thinks it desirable to make, for the 
information and use of road authorities, a short statement of the law 
governing the use of streets for such a purpose. The National Telephone 
Co., save when it is endowed by the Postmaster-General with authority to 
exercise certain powers of construction conferred by the Telegraph Acts, 
has no power, either with or without the consent of the road authority, to 
take up streets. It possesses no statutory powers, and as to the dis- 
turbance of a street without such powers, reference may be made to the 
similar cases of Reg. v. the United Kingdom Electric Telegraph Co. 
(Limited), 2 F. and F. 73; 26 J. P. 324 ; and Reg. v. Train, 51 L. J. M. C. 169. 

By the Telegraph Act, 1892, section 5, the Postmaster-General is 
empowered to authorise any company or person licensed to transmit 
telegrame, to exercise the powers which are conferred on the Postmaster- 
General himself by the Telegraph Acte, 1855 and 1878, and by certain 
provisions of the Telegraph Act, 1892. The exercise of such powers is, 
however, limited by the following restrictions :— f 

“(a.) A licensee shall not exercise any powers under the said enact- 
ments except in an urban sanitary district or such area adjoining an 
urban sanitary district as is described in the licence ; 
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“(6.) Notwithstanding anything in the Telegraph Act, 1878, a 
licensee shall not exercise any powers under the said enactments with- 
out the consent in London of the County Council, and in any urban 
sanitary district outside London of the urban sanitary authority, and 
elsewhere of the County Council, and shall be subject to any terms 
and conditions which the County Council or urban sanitary authority 
may attach to any such consent, and shall comply with any regula- 
tions of such council or authority from time to time in force in 
relation to telegraphic lines. (Telegraph Act, 1892, sec. 5 (2)).” 


By the agreement for the purchase of the company’s trunk lines, dated 
March 25, 1896, the Postmaster-General agreed to give the company from 
time to time such authority as is contemplated by the enactment just 
quoted, with reference to any exchange area which the company might 
specify. This undertaking was qualified by certain provisoes, which it is 
not necessary to quote. No authority has at present been conferred by 
the Postmaster-General upon the company to exercise powers of con- 
structing telegraphs in any part of the county of London. 

Until the company— 

(a) is endowed with the authority of the Postmaster- General, and 
(b) has obtained the consent cf the London County Council to 
the exercise of the powers conferred by the Postmaster-General's 
authority, 
it commits a nuisance, and is liable to legal proceedings, if it disturbs any 
street in London, even though it should have come to an arrangement 
with the road authority on the subject. 
I am, eir, your obedient servant, 
G. H. Murray, Secretary. 


[Reference is made to this circular in our ‘‘ Notes" column. | 


CORRESPONDENCE. 


HIGH-PRESSURE LOW CANDLE POWER LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Many central station enginéers who have had any 
extended experience of electricity supply at 230 volts or 
thereabouts will no doubt endorse the view expressed in your 
last issue in commenting on Prof. Fleming's report to the 
Town Council of Douglas. I for one quite agree with your 
views that the 8-c.p. lamp is as good a commercial article, as 
regards efficiency, life, &c., as a 16 or higher candle-power. 

For 12 months I have had in my own house three 6-c.p. 
lamps in one fitting, which have been burning about 400 
hours, and they are in good condition at the present time and 
have been satisfactory in every way. I have also got one or 
two 6-c.p. lamps in single fittings, which have been burning a 
longer number of hours, but not any of these have been 
renewed. In Bradford we have one large hotel and several 
small shops using a total of 800 8-c.p. lamps, and we have 
noi had a single complaint since July, 1897, when the higher 
pressure was adopted throughout the town. 

There is no necessity to go into the laboratory side of the 
question regarding the exact efficiency of low candle- power 
lamps, but I may say that, owing to our free supply of incan- 
descent lamps for renewals, which amounted to over 9,000 
last year, we have been led to look carefully into the respec- 
tive merits of almost every incandescent lamp which is 
imported into this country. We have tested about 80 different 
makes, both for life, uniformity of candle-power, and efficiency, 
and there can be no question that at the present time the 
majority of manufacturers make equally as good if not better 
200-280 volt lamps for all candle-powers than was the case 
when 110-115 volts was the standard voltage.—Yours, &c., 

Bradford, Nov. 4. ALFRED H. Grssines. 


MAGNETIC DECOHERER. 
TO THE EDITOR OF THE ELECTBICIAN. 


Sm: On page 521 of the August number of Science Abstracts“ 
I see that Mr. T. Tommasina has discovered à magnetic 
coherer, and from the wording of the notice one may well be 
excused for presuming that gentleman to be the original 
discoverer. May I therefore ask you to do me the favour to 
publish the following abstract from a letter written by me in 
October last year to & well-known electrician, who up to the 
present has not acknowledged its receipt? Writing on wire- 
less telegraphy, and particularly of a plan for improving the 


coherer, I said: Instead of the vibrator I use, above the 


[* See also The Electrician of June 2, 1899, p. 185.—E»p. E.] 


coherer, a single-coil electro-magnet (see sketch), and with 
the nickel and silver filings I mix a small proportion of iron 
filings, and find that the slight movement of these among the 
nickel, &c.,is sufficient to produce the desired effect.“ — Yours, 
&c., H. B. GREENWOOD. 
Buenos Ayres, Oct. 13. 
THE HARROGATE ELECTRICITY WORKS 
ACCOUNTS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: With reference to your analysis of the Harrogate 
electrical works accounts appearing in your issue of 
October 20th last, you state that the capital outlay amounts 
to £141 per kilowatt capacity, also that the capacity of the 
plant is 275 kilowatts. I beg to inform you that the capacity 
of the plant at the date named—viz., March 25, 1899—was 
575 kilowatts, which makes the capital outlay at the rate of 
£67 per kilowatt, which is less than half as stated by you, 
and compares very favourably with other visiting resorts, as 
the following table will show :— 


Capital outlay 
IEEE NETTO ITE TTL £137 
Esther 155 
Bournemouth. ggg A E S XXV EE PUE EAR TAPA NE 165 
,, ß e bin PRI Vas E ER A RR E EUIS 115 
Ge ³ð e DUI FRE EUER Y a 140 
Blackpool 5545 ß . VES guns CER KY 74 
„ res scnsenescieucieiusAsesed oed ae ERE OU EF ee Eee 67 


With reference to the deficit which, as shown, amounted to 
£1,528 on December 31, 1897, your table for 1899 sets forth 
that this sum is increased to £2,251 at the end of March, 
1899, but you take no cognisance of the fact that at that date 
there remained owing to the Corporation, for current supplied 
during the quarter ending March, 1899, the sum of £1,506. 
14s. 10d. Thus at that date the previous year's deficit of 
£1,528 has been very considerably reduced. 

As showing the increase of the amount of business, I may 
say that the revenue for the quarter ending March 25, 1898, 
amounted to £998. 17s. 2d., and the revenue ending March, 
1899, for the quarter amounted to £1,506. 14s. 10d. 

I shall be glad if you will correct these points in your next. 
issue.— Yours, &c., : Gro. WILKINSON. 

Harrogate, Oct. 31. 

[The figure 275 kilowatts was supplied to us by Mr. 
Wilkinson himself, either when he sent us the accounts to 
March, 1899, or shortly after. No item for a sum owing to 
the Corporation, for current supplied during the last quarter, 
appeared on the copy of accounts sent to us.—Ep. Z.] 


LEGAL INTELLIGENCE. 


— ——— 

The Electric Construction Co. (Limited) v. The Imperial 

Tramways Co. (Limited) and the British Thomson- 
Houston Co. (Limited) (third parties). 

This case commenced, before Mr. Justice Cozens-Hardy in the Chancery 
Division, on Wednesday, and was an action for an injunction to restrain 
defendants from infringing letters patent No. 9,527, Jan. 10, 1885, 
granted to Thos. John Handford, of which plaintiffs were the holders. The 
infringement complained of was the use of electric motors supplied by the 
defendants on the Middlesbrough, Stockton, and Thornaby Tramways. 
The British Thomson Houston Co. were added as third parties, but were 
treated as defendants. The patent sued upon having expired, the plaintiff, 
asked for damages in lieu of the injunction they claimed in their writ. 

The following is the complete specification of the patent (No. 9527 /85). 
alleged to be infringed. As no question of disconformity has been 
raised, it is unnecessary to quote the provisional specification. The 
patent is communicated from abroad by Frank Julian Sprague, of New 
York, T. J. Handford being the agent in this country :— 


IMPROVEMENTS IN MOTORS FOR ELECTRIC RAILWAYS, 


This invention relates to electric motors mounted upon railway cars or 
carriages for the purpose of propelling the same, and its object is to so 
arrange and support the motor that the relative positions of its armature 
and field magnet will not be changed, and the mechanical connections 
between the armature and the driving axle will not be disturbed by any 
movement of the car body or 5 body on its springs, while at the 
same time the driving axle is relievéd of dead weight. 

In accomplishing these objects, the yoke or back piece of the field 
magnet of the motor is hung from a cross-piece of the truck of the. 
car or carriage by heavy springs; or from the car body itself in 
case of a street car or other vehicle having no truck. The driving 
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axle of the car or carriage at its middle portion i: enclosed in journals 
situated between collars on the axle, and these journals are held by 
clamping parts joined together on one side of the axle by a plate to which 
they are bolted, and on the other side bolted to parts extending from the 
le pieces of the magnet. The clamping pieces are of non-magnetic metal. 
Fhe field magnet is thus sleeved or centred upon the axle. The bearings 
of the armature shaft are carried directly upon the field magnet pole pieces, 
being supported by arms attached to the journal boxes and to the said pole 
jeces. : 
i Upon the inner side of each of the driving wheels is ether a toothed 
wheel or & friction wheel; or these may be secured directly to the driving 
axle. Upon each end of the armature shaft is a toothed wheel or a friction 
wheel, and these engage respectively with the toothed or friction surfaces 
of the driving wheels to propel the car or carriage when the armature 
revolves. 

In order to relieve the driving axle of the dead weight of the motor 
centred upon it, supporting springs are employed which are connected with 
the sleeve centreing the motor upon the axle or with the polar extensions 
of the field magnet, or at any other suitable point. These springs extend 
to cross bars upon the truck frame, or to the car body if there is no truck. 
Their tension is adjusted by nuts locked by other nuts. "This adjustment 
may be such as to carry wholly or partly the weight of this end of the 
motor, or so as to actually exert a pressure upon the lower side of the 


manner And in order that the said invention may be perfectly under- 
stood, I shall now proceed more particularly to describe the same, and for 
that purpose shall refer to the several figures on the accompanying sheet 
of drawings, the same letters of reference indicating corresponding parts 
in all the figures. 

Fig. 1 of the accompanying drawings represents a plan of an electric 
railway motor embodying the said invention and employing a toothed 
gearing between the armature and driving wheels. Fig. 2 is a section of 
the truck with the electric motor in elevation. Fig. 3 is a view similar to 
Fig. 1 of a motor employing a friction gearing ; and Fig. 4 a view similar to 
Fig. 2 of this motor.’ 

Referring first 10 Figs. 1 and 2 A is the frame of the truck of a railway 
carriage and B B and B! B' are the wheels of the same. The truck body 1s 
supported from th* axies C C! through springs in any usual manner. is 
the field magnet of an electro-dynamic motor and E the armature thereof. 
The yoke or back piece « of the field magnet is hung from a cross piece F of 
the truck by heavy springs bb or from the car body itself in case of a street 
car or other vehicle having no truck. 

The driving axle C at its middle portion is enclosed in journals c c situated 
between collars 4 d on the axle, and these journals are held by clamping 
parts c c joined together on one side of the axle by a plate f, to which they 
are bolted, and on the other side bolted to extended parts aa from the pole 
pieces h x of the field magnet. The clamping pieces e c are of non-magnetic 
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driving axle. By this arrangement the hammering effect which would 
result from supporting the motor directly upon the axle is reduced to the 
minimum. 

Means are provided for adjusting the contact of the friction or toothed 
surfaces. A screw es through the plate which unites the champing 
parts of the journals and sets against another plate situated in contact 
with the journal boxes in such a manner that when the screw is turned, as 
the latter plate cannot move, the former plate, the clamping parts and the 
field magnet and armature are drawn in one direction or the other, and 
the gears are thus adjusted. 

The armature beiog carried rigidly by the field magnet, these two parts 
must always maintain precisely the same relative position under every 
vertical or lateral movement of the wheels or of the car body or carriage 
body, and as tbe field magnet which carries the armature is itself c-ntred 
by the axle of the wheels to which the armature shaft is geared the 
engaging gears also must always maintain prece the same relative 
position except when purposely adjusted as before explained. Other forms 
of gearing, as belts or friction clutches, may in some cases be employed, as 
the relative position of axle and armature is always the saine. 

It is to be nnderstood that with a Farbe: v employing trucks, the 
carriage body is supported upon the said trucks by springs in the usual 


metal The bearings i i of the armature shaft are carried directly upon the 
field magnet pole pieces, being supported by arms k k attached to the 
journal boxes and the said pole pieces. 

Upon the inner side of each of the driving wheels is à toothed wheel 
l, which may be made iu one piece with the wheel, but is preferably made 
itself in two parts bolted or otherwise removably attached to the wheel, or 
whether made in one or two parts, if may be secured directly to the dM 
axle. Upon each end of the armature shaft is a toothed wheel m, an 
these engage respectively with the toothed surfaces of the driving wheels 
and thus communicate inotion to the said wheels to propel the car or 
carriage when the armature is revolved. 

The armature being carried rigidly by the field magnet, these two parts 
must always maintain precisely the same relative position under every 
vertical or lateral movement of the wheels or of the car body or carriage 
body ; and as the field magnet which carries the armature is itself centred 
by the axle of the wheels to which the armature shaft is geared, the 
engaging gears also must always maintain precuey the saine relative 
position. At the same time the connection of the entire motor with the 


* We have omitted Figs. 3 and 4, as they are similar to Figs. 1 and 3, 
except in so far as friction gearing replaces toothed gearing. 
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truck is through springs, so that its position is not affected by the move- 
ments of the truck on its springs. 

G and G! are contact rollers running on the intermediate rail K. Each 
contact roller lias bearings between the ends of curved arms H H, pivoted 
at n between supports o extending down from the car or carriage, and 
having a spring p attached to the other end connecting it with thecar body 
or carriage y whereby the roller is constantly maintained in good con- 
tact with the intermediate rail K which forms one side of the supplying 
circuit. The other side of the circuit is formed by the working rails L L 
and the ground 

In the form shown in Figs. 8 and 4, friction rs are used between the 
armature and driving wheels iostead of toothed wheels as before. II are 
friction surfaces attached to the driving wheels or the driving axle. and 
J J are friction wheels engaging therewith on the armature shaft. Means 
are provided for adjusting the contact of the friction surfaces. A screw r 
passes through the plate f, and sets against a plate s situated in contact 
with the journal-boxes in such a manner that when the screw is turaed, as 
the plate s cannot move, the plate f, clamping parts e c and the field 
magnet and armature are drawn in one direction or the other and the 
friction gearing thus adjusted. 

A similar device is shown in Figs. 1 aud 2 for adjusting the toothed gear- 
ing if necessary. It is evident that any other form of gearing may be 
x pee as belts or friction clutches, since the relative position of the axle 
and armature shaft never changes except when purposely adjusted. 

Means are provided for relieving the driving axle of the car or carriage 
of the dead weight of the motor, at the same time that the motor is centred 
upon such axle. In order to accomplish this, supporting springs M are 
employed which may be connected with the sleeve centring the motor upon 
the axle or (as shown in the drawings) with the polar extensions of the field 
magnet of the motor or at any other suitable point. These springs extend 
to cross bars on the truck frame or to the car y in case no truck is used. 
‘Their tension is adjusted by nuts ¢ which are locked by other nuts u. This 
adjustment may be such as to carry wholly or partly the weight of this end 
of the mo or, or so as to actually exert a pressure upon the lower side of the 
driving axle. By this means the hammering effect which would result from 
supporting the motor directly upon the axle will be reduced to the minimum. 

e claims are : — 

1. The motor of an electric railway car or carriage having its field magnet 
centred or sleeved upon a driving axle, its armature supported directly ucon 
the said field magnet, and having a shaft teparate from the driving axle 
and gearing communicating motion from the armature shaft to the driving 
axle, substantially as hereinbefore described. 

2. The motor of an electric railway car or carriage supported partly or 
wholly by springs from the car kody, carriage body or truck, and having 
its field magnet centred or sleeved upon a driving axle, its a mature 
supported directly upon the said fie'd magnet, and having a shaft separate 
from the driving axle and gearing communicating mcton from the 
armature shaft to the driving axle, sulatentially as hereinbefore described. 

3. The motor cf an electric railway car or carriage centred upon the 
driving axle at one end and having spring supports at the other end. 


Mr. Fletcher Moulton, Q.C., M.P., Mr. Bousfield, Q.C., and Mr. Gray 
appeared for the plaintiffs; and Mr. Cripps, Q.C., Mr. Astbury, Q.C., and 
Mr. A. J. Walter for the defendants and third parties. 

Mr. MOULTON said Handford's patent related to dynamos or motors 
mounted on cars or carriages for the purpcse of propelling them. The 
invention was f r a special way of mounting electric motors so as to 
obviate very great inconvenience which would otherwise be met with in 
connection with their use. In the pleaded defences to the action there was 
a denial of infringement and an allegation that plaintiff's patent waa invalid. 

Mr. ASTBURY said that invalidity of the patent was the substantial 
defence. 

Mr. MOULTON said the objections to plaintiff's patent were, he believed, 
as wide as usual, but the defendants did not allege disconformity. 
Defendants further alleged that plaintiff's invention was not new, and that 
it formed the subject matter of a prior grant, which was in the Patent 
Office but not published. "There had never been a decision on this point, 
but those who were responsible for the defence said it was a good one. 
The tbird paragraph of tbe defence raised the question in another form, 
and it said that the man who applied for, but whose patent was not 
published, was the true inventor. The defendants further eaid it was not 
subject matter for letters patent. 

His LORDSHIP: Is that under a separate head, or merely formal! 

Mr. ASTBURY : We say there was no subject matter in this invention. 
It is therefore important. 

Mr. MOULTON: Thesubject of Handford's invention was the mounting 
of electric motors on electric cars. The electric cara were driven 
either by a current which came from batteries situated on the car 
or by currents communicated from fixed conductors to the cars. The 
current had to pass round the dynamo in the car, and then it was made 
to revo. ve at a great number of revolutions per minute, and the power 
had to be communicated to the wheels, which was the driving power, and 
the consequence was that it bad to be communicated by gearing straps, or 
sornething of that kind, so as to drive round the axle of the wheel. A 
dynamo was always very massive, heavy and bulky, and it had to revolve 
with great accuracy. In the first place, it was necessary to have 
the dynamo which acted as a motor so mounted that disturbance 
Jid not throw it out of gear. The method of fixing the dynamo to the 
car invented by Mr. Handford had, counsel believed, been universally 
adopted in electric traction for getting over the difficulties he had 
mentioned. Mr. Handford fixed his motor by having it sleeved on the 
driving sbaft and its armature worked in a parallel shaft. Ifa jolt came 
to the driving wheel, it did not give a jolt to the whole motor, which 
relieved itself Ly a slight rotation. If the motor was balanced on the axle, 
a blow would be communicated to the whole motor. The rotation of the 
motor caused by the jolt was partly checked by means of springs which 
held the motor at one end; and another function of the springs was 
to prevent the serious jolt of the car. His learned friends sai that 
was not subject matter for letters patent. The learned counsel then read 


the complete specification of Handford's patent (which is set out above), 
and referred to the claims therein made. The learned counsel said that 
the utility of the invention could not be denied, and he did not think 
it could be denied that there had been infringement. 

Mr. DUGALD CLARK said he had examined and made himself 
acquainted with the plaintiff's apecifications and the alleged anticipations. 
He had also been shown drawings of the alleged infringements. What the 
inventor of the patent in question did was to arrange his electric 
motor so that it should remain in gear with the driving wheel. 
He aleo deeired to so arrange his motor that it was not exposed 
to rude shocks. Those objects were accomplished by the inventor. 
The object sought to be attained in the attachment would not be the 
same whether the motor was electric or steam. In the steam motor the 
problem was a very different one, and the connection of the motor to the 
axle, to be worked successfully, required very different conditions alto- 
gether. It was necessary that the driving wheel should remain in gear 
and the motor should not be exposed to road shocks, and it was necessary 
in every case to suspend the motor so that it should remain in gear. It 
was steam power that was dealt with at a very early date, but the firat 
attempts were failures. Roughly speaking, the same objects had to be 
attained with either steam or electric power, but the great liability waa as 
to shock, and so far as that was concerned most of the locomotives 
were not free from shock. Undoubtedly an object was to reduce shocks. 
He (Mr. Clark) did not know that the supporting spring was an essential 
method of the plaintiffs, but some method of spring was essential. The 
object of the spring between the field magnet and the body of the car 
was to suspend the end of the motor in such a way that the truck could 
move without moving the motor appreciably. He called them springs of 
suspension. It was a novelty at the time to have a motor centred or 
sleeved upon the driving axle. He believed it was not novel to have an 
armature supported on a field magnet. In an electric motor he believed 
it was novel to have a shaft supported from the driving axle ; he could 
not call to mind any electric motors that had it. In steam motors there 
was such a thing. There must always be the gearing communicating 
motion from the armature to the driving wheel. Except as regards the 
spring, they had had all the other elements of plaintiffs claim—but not 
in combination with a motor ; and the relieving of the axle of dead-weight 
indicated what the inventor was trying to do—that was,the avoiding of shock, 
which was shown by the springa makiug the motor one-sided. He had seen 
an extract from the “Official Gazette of the United States of America Patent 
Office," dated June 30, 1885, and it showed the plan of what was now 
being claimed, but he found no description, and without that it would be 
unintelligible. Knowing it now, he could recognise it, but as the plan 
stood it would leave the whole thing for invention, because, although 
shown sleeved a“ one end of the driving axle and with the other end 
attached in some way to the fraine, there was nothing to show that there 
was not a rigid frame ; and in that case there was no invention whatever. 
There was no sign of elastic attachment, which he (witness) took to be 
the whole esssence of the invention: there must be an elastic attachment 
of some kind equivalent to a spring. With reference to Reckenzaun's 
electric motor, which he said was not centred on the driving axle, it was 
bolted to the frame, and the invention which it was the object 
of the plaintiff to make was not present. There was no centring 
in the sense of the word as used in plaintiffs specification. 
Eliminating the spring clement, they had in Reckenzaun's a frame which 
was not sleeved to the axle, but the same as if they nad the truck made 
without springs and the motor fixed to the frame. So far as the field 
magnet was concerned, it was all one rigid mass. With regard to Finney's 
electrical invention, tte frame of that motor was attached to the driving 
axle; it was not sleeved on the axle in the tense in which the word sleeved 
was used: there must be some elasticity of movement, otherwise there 
was no sense in the word, and therefore in the plaintiffs case it must 
imply springs or spring connection. In Adams's invention the action was 
altogether different ; and it showed he had no idea of avoiding shock, the 
armature being in the very position where it would receive the worat usage. 
Adams missed the object of plaintiff's invention by his concentric and equal 
arrangement. The same spring attachment was found asin plaintiff s, but 
there was nothing in that, because it must be attached in a certain 
way to do certain things. One of the objects—he would not say 
the main object —of plaintiff's invention was to attach the field magnet in 
such a way that it would always occupy the same relative position to the 
wheels and armature, and not be disturbed by the spring connection 
between the body of the'car and the wheel, and to do that in such a way 
as to avoid shock. Adams's invention had actually been used ia the 
United States, but it was not succes:ful in avoiding shock. It was quite 
obvious it would not do so. Having referred to the Jenson (Edison) 
invention, Hermann’, Benn's, Pyott's, Garland's, Longataff and Pullen's, 
and Cryder'a, witness taid in the case of Hermann's steam road waggon 
the motor for the driving power was sleeved or centred on the driving 
axle along with the boiler and all the other parts, and the arrangement 
was such that working on a rough road all the teeth of the gear wheels 
would be broken off. He quite admitted that the theory in this case was 
the same as plaintiff's, but it was applied i? an utterly impossible way. 
The specifications to which his attention had just been called came the 
nearest to plaintiff's ao far as the other elements of the invention outside the 
spring connection was concerned. In that of Longstaff and Pullen all the 
weight was concentrated over the driving wheel, and although there 
was & spring at one end, it would not produce the effect produced 
by plaintiffs spring, for the same reason as Adams's arrangement did 
not. In his opinion the plaintiff's invention was a practical one for 
getting over defects in mounting electric motors. The problem of 
getting over these practical defects was not the same as in electric 
motors A steam motor was one in which the parts all remained in 
the same position relatively to one another, In electric motors there was 
rotation round the axis. 


G 


88 


THE ELECTRICIAN, NOVEMBER 10, 1899. 


Mr. MOULTON: Does it follow that a successful method of sup- 
porting steam motors would be a successful one for supporting electric 
motors — No. 

You have had several specifications referring to steam motors put to you. 
Have these all been failures *—Yes, to the best of my knowledge. 

They do not show the systems which have been adopted for suspending 
steam motors: Not one of them. 

To the best of your belief, did any one of these epecifications become 
common knowledge or come into common use ?—No ; not one. 

Are they quite different from the plaintiff's specification? —Yes. 

Mr. JAS. SWINBURNE seid he had studied carefully the plaintiff's 
specification. In his opinion it clearly described the invention which the 
previous witness had referred to in his evidence. The invention was a 
useful one. He had given a considerable amount of attention to 
clectricity and electric motora. In his opinion the plaintiffs inven- 
tion proved of exceptional utility in connection with electric traction. 
It was enormously used. The problem solved by Handford was 
so arranging a motor that it got a minimum of shock and a minimum 
of communicated motion, and that was most desirable for the motors 
in use in the year 1885. The invention of Handford consisted of a 
combination, and although sleeving a body on an axle was known and 
springs were also known at the date of the patent, the combination was 
new. There was nothing in the drawings which had been put in to teach 
him the plaintiff's invention. Hedid not think that the public could have 
learned the plaintiff's invention from those drawings. In Reckenzaun the 
motor was not in any sense sleeved on the driving axle. In Finney the 
motor was rigidly fixed to the frame. There did not appear to be any 
springs in the whole affair. It could not be said that that was the plain- 
tiff'a method of suspension at all. In Adams the motor was put right on 
the top of the axle, on the centre of the axle, so that all the shocks were 
communicated to every part of the motor. The springs there used were 
not in any sense the springs used by Handford. Springs would be practi- 
cally essential for electric motors on tramcars. The apring which was the 
essence of plaintiff's specification was not indicated by Reckenzaun. 

Lord KELVIN was then examined by Mr. Bousfield. You have, I think, 
given a good many years of your life to electrical problems of one sort or 
another? Let me ask you, first of all: Suppose in 1885, the date of this 
specification, you had your mind directed to the question of how best to 
attach a motor to a thing like a tramcar with a body connected by springs 
to the wheels ; was there anything in common knowledge at that time, 
with reference to steam engines and other kinds of motors, which 
would have helped you to a solution of the difficulties of that problem? 
No. 

Then, taking these specifications—which I do not think it is suggested 
were part of common knowledge—taking the specifications with reference 
to these devices relating to steam engines, do you think it would have 
helped you to a solution of this problem as to how to attach an electric 
motor most advantageously to a thing like a tramcar, with a body sup- 
ported by springs on wheels ?/—No ; I do not think so. 

Can you point out, Lord Kelvin, any difference between Finney’s method 
and a method such as I have described !—In Finney's method there are no 
springs. 

Can you see any one of these specifications which is like the plain- 
tifs !—No. 

Cross-examined by Mr. Cripps: I understand the point of difference you 
refer to is that you do not find the springs in these other cases which have 
been put to you ?— That is one essential difference. 

And you look on the spring as an essential feature of the plaintiffs 
invention ?—Yes ; without springs it would be the play of Hamlet with the 
part of Hamlet left out. 

Mr. JOHN ALEX. H. BLACKBURN, manager of the plaintiff company, 
said he had had a very large experience in the working of clectric motor 
traction, and for the last four or five years had been more or less engaged 
in investigating as to the different types of motors which have been in use 
from time to time. 

The witness was not further examined. 

Mr. BOUSFIELD then addressed his lordship. He said he thought the 
problem before tbis inventor was a fairly clear one : he came in at a time 
when it was thought that electricity could be usefully applied to tramcars, 
and the problem was how to avoid shock. Plaintiff's method had been 
the only successful one, and it had been universally adopted. 

Mr. CRIPPS opened the case for the defence. His first point was that 
the matter was one of fine construction and nothing else, and the question 
was whether in claim 1 the inventor had not disclaimed—to use a 
common expression—the spring element in the invention. He argued on 
the evidence so far before the court that the spring element was an essen- 
tial element of plaintiff's invention, because in the body of the patent one 
saw constant reference to the word spring ; but when they came to the end 
there were found three claims all based on the spring element, and in 
claim 1 not so; yet the court was asked to read the spring element into 
claim 1, from which he (counsel) contended it was specifically eliminated. 
Mr. Cripps, apart from the question of construction, contended that the 
four elements, other than the spring element, which plaintiffs claimed, 
had been anticipated in specifications to which the attention of the court 
had been called ; and he further argued that in certain of these specifications 
there was the equivalent of plaintiff's spring attachment. 

Mr. JOHN IMRAY, C.E., said he had considered the plaintiff's specifica- 
tion, and also the various specifications which had been referred to by way 
of anticipation. With regard to plaintiff's specification, in other forms of 
gearing, such as bolts or friction clutches, there would be no necessity at 
all for springs. The mechanical object of springs was to take off shocks, 
and that was a matter well known in mechanies long before the date of 
plaintiff's invention. 

What were the understood means of avoiding shock '— Usually buffers, 
strong things which would take off the blow. Springs were perfectly well 


known for that purpose. Jn his opinion there was no difference, except in 
detail, between the way in which Reckenzaun supported his motor and 
that of the plaintiff : taking away the right-hand spring and leaving the 
left-hand sprinz, the two methods were precisely the same. With the 
exception of thespring attachment, he found all the elements of plaintiff's 
invention present in Finney's specification and performing the same 
functions. 

If anybody were told to make a motor as shown in the United States 
Official Gazette, and supply the commonest form of part to avoid vibration, 
what would he do !—He would put springs to where the motor is attached 
to the truck. It was a usual thing at that date to put springs to support 
the carriage. 

Supposing the field-magnet is hung from the car body itself, instead of 
being hung to the cross-piece, what would be the effect of the springs of 
the car body upon the magnet, baviog regard to the fact that it was 
sleeved at the other end !—1f you put the car body on springs, tuere would 
be no need for springs to hang the car motor. Compariog Hermant’s with 
claim 3 of plaintiff's specification, witness considered the former was desigaed 
to solve the same problem as plaintiff's. The one essential of the plaintiff's, 
where he had tooth-gearing, was that the two shafts (the armature shaft 
and the main driving shaft) must always be kept a constant grading 
distance ; and that, was provided for in Hermant's. 

Cross-examined by Mr. FLETCHER MOULTON: He certainly did 
suggest that Reckenzaun’s was a case of sleeving, if you took out the 
springs. 

Mr. FLETCHER MOULTON: I was speaking of it with springs, and I 
put it to you that no mechanician would ever describe that as sleeved. — 
He might not say “ sleeved”; he might say centred. 

His LORDSHIP: Centred or sleeved, do they mean the same thing! 
It depends entirely on how the portions come into play. 

Mr. MOULTON : Sleeving is à mode of centring ? —Yes. 

The effect in producing swivelling is the saine ! — Yes. 

In further cross-examination, witness said there were no springs shown 
at all As regards Sprague's (U.S.A. Official Gazette) supposing 
there was a rigid attachment to the car body by two links instead 
of springs at the other end, and the car body rocked, there would be a 
twisting action ; and if there were two springs the movement of the car 
—supposing they had springs for the other end and the car body was on 
springs—the movement of the car body rocking would compel the motor to 
go askew. Pyott had no springs on his front or hind axle, but he put 
springs on his centre axle. Supposing you had a steam motor with the 
gearing apparatus, you must get the driving and driven wheels constant, 
just the same as in an electric motor. 

Mr. W. WORBY BEAUMONT, M.Inst.C.E., said he had considered the 
problems in this case. With regard to the drawing iu the U.S.A. Official 
Gazette, he agreed with Mr. Imray as to the indications of springs. He 
agreed that any engineer accustomed to that class of work would at once 
assume that there was something there of the nature of a buffer—aome- 
thing of the sort indicated in Adams’s specification and in the plan of 
Cryder. He agreed generally with the evidence of Mr. Imray as to the 
various other specifications. 

Mr. FLETCHER MOULTON: You have told his lordship that 
Reckenzaun's is the same as the plaintiff's invention. Do you withdraw 
it No. Ido not know whether you were speaking of Reckenzaun with 
or without springs.—I was speaking of it without springs. 

The witness, in re-examination by Mr. Cripps, said thit he found in 
Reckenzaun all the four elements, plus the spring element, in the 
plaintiff's claim. 

Mr. ASTBURY then addressed his lordship on the evidence which had 
been given, and submitted that plaintiff’s specification had been anticipated 
“ heaps of times.“ 

Mr. MOULTON, in reply, said he did not think that the construction of 
the plain tiff's claims would be difficult if his lordship would bear in mind 
one principle which bad been laid down again and again in the judgments 
of the different courts —namely, that in interpreting the apecification the 
claims were not to be interpreted as if they stood alone ; but both fur and 
against the patentee his lordship was bound to take into consideration the 
whole text of the specification in construing the claim. 

His LORDSHIP: I must construe the whole document, no doubt. 

Mr. MOULTON then referred in detail to plaintiff's specification, and 
said he paraphrased the claim in the following way: Handford said he 
hung the off-end of his motor by springs from the truck, and he centred 
the other end on the driving axle. He then had springs connected with 
the truck which would take off as much weight as the inventor chose by 
means of his adjustment. In the plaintiffs invention there were three 
elements. One end of the motor was suspended on springs, the other 
end being centred and the weight taken off by supporting springs. 
The inventor seemed to have attached some importance to hia descrip- 
tion of his special way of supporting the armature, but Le (counsel) 
did not care about that, as he did not think it was material now. 
With regard to the alleged auticipation, he submitted that he had called 
evidence of the very greatest value as to the position of this invention. 
He proved that there was no common knowledge at the time which would 
lead people to do what the plaintiffs invention did, and that no less than 
five attempts had been made to mount an electric motor prior to plaintiff's, 
but they all could be distinguished from that invention. His lordship had 
to consider the special requisites of the electric motor as contrasted with 
the steam motor, and that would not allow any specification fora steam 
motor to be an anticipation of plaintiff's patent. Beyond that there was 
direct and uncontradicted evidence to show that nothing in those anticipa- 
tions with regard to steam had become part of the knowledge of engi- 
neers. He submitted that the plaintiffs had proved the validity of the 

tent. 

PA Mr. Justice COZENS-HARDY said he would take time to consider his 
judgment. 
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British Insulated Wire Co. (Limited) v. Dublin United 
Tramway Co. (Limited) and National Conduit and Cable 
Co. of New York. 


In the Vice-Chancellors Division at Dublin, on Wednesday, the Vice- 
Chancellor heard an action for damages brought by the British Insulated 
Wire Co. against the Dublin United Tramways Co. (Limited) and the 
National Conduit and Cable Co. of New York. The Solicitor-General for 
Ireland, Q.C., M.P., Mr. C. L. Matheson, Q.C., Mr. Blood, Q.C., and Mr. 
Gerald Fitzgibbon appeared for the plaintiff’; and Mr. Stephen Ronan, 
Q.C., Mr. J. Gordon, Q.C., and Mr. F. Murphy represented the defendants. 
The action was one for damages for infringement of a patent, and his 
lordship was asked to make an order for an inquiry as to damages. 

'l'he SOLICITOR-GENERAL said the writ was issued on September 10, 
and originally claimed an injunction as to two patents, No. 11,894 (1884) 
and No. 15,510 (1886). The latter patent had now dropped out of the 
case, and the court was only concerned with patent No. 11,894 (1881). 
An injunction in this case would involve the taking up of all cables in the 
Dublin tramway system, but as the plaintiffs’ claim would be met by 
damages, they only asked for an inquiry as to damages. The patent was 
for an improvement in the insulation of electric conductors or cables. It 
consisted in applying to the conductor some non-conducting material, which 
is placed around it and which inaulates the cable. 

Mr. RONAN, Q.C.: We admit the cable laid down is in substance made 
according to the principle of plaintiffs’ cable. The Solicitor- General might 
have told your lordship that the patent expired on September Znd last, 
before the writ was isaued. 

The SOLICITOR-GENERAL: The infringement is admitted by affi. 
davits, and it is quite obvious that there must be an inquiry as to damages. 

Mr, RONAN: There is some infringement unquestionably. 

The SOLICITOR-GENERAL eaid the invention consisted in the dis- 
covery that Manilla paper—a pure vegetable paper—formed the best 
nsulator. 

Mr. RONAN, Q.C., said the patent was only a 14-year one, and they 
admitted using the invention. 

Mr. MATHESON, Q.C., said plaintiffs had put in a tender for £30,082, 
aud the Tramway Co, had given the contract to the New York company, so 
that a big amount was involved, and there should be an account. 

The SOLICITOR-GENERAL raid the British Insulated Wire Co. 
received a letter on October 18, 1897, from the Tramway Co., asking them 
to tender for the electric mains and cables for their tramway system, 
the tenders to be lodged before Nov. 1. The date of sending id tend ers 
was subsequently postponed to Nov. 15, and on the 13th plaintiffs sent in 
a tender; and the measure of damages would be the profit plaintiffs would 
have made in the contract, because they were the only people in the United 
Kingdom empowered legally to sell tbat cable. 

Mr. RONAN : Theonly damage that can be recovered in respect of the 
patent is for user, but they cannot recover for any act done outside the 
jurisdiction. For instance, people might make it in America. "The point 
ia, What acte have been done within the jurisdiction? I may repeat that 
the patent expired on September 2, and we should bave been at perfect 
liberty to send our goods into Ireland and the Tramway Co. to take them 
on September 3; and the mistake we made is that we sent them a few 
weeks before, and for that mistake we must pay. 

The SOLICITOR-GENERAL said the amount of the plaintiffs’ tender 
was £50,092. 12s. 10d., and afterwards they got information that cables 
were being delivered in Dublin which were an infringement of their 
patent ; and they sent a representative in August, 1898, to Dublin, and he 
saw the cables in the streets and being delivered from America. He took 
samples, which showed that the cables were identical with the plaintiffs’ 
patent. The expiring yeara and months of a patent were most valuable, 
and had the plaintitfs got the contract a large profit would have been made. 
The statement of claim was delivered on September 9, limited to the patent 
of 1884. The American company occupied a similar position in America 
to the British Insulated Wire Co. here, and the Tramway Co. pre- 
ferred to get their goods from the American company. Down to the 
2nd September the plaintiffs were sole proprietors of the patent, and they 
gave no licence to anyone in the United Kingdom to sell their cable. It 
was clear that this was a deliberate action on the part of the defendante. 

Mr. E. TRACEY, secretary to the plaintiff company, said his company, 
who carried on business at Prescott, Lancs., were manufacturers of cable 
fur all electrical purposes. They were owners of patent No. 11,894/94. 
In October, 1897, they were invited to tender for a contract for pipss and 
cables for the Dublin tramways, and did so tender. The contract 
price was £30,092. The contract was not given to his company, and they 
got no reply from the company with regard toit. In October, 1838, they 
tent a representative over to see what cables the Tramway Co. were laying 
down in Dublin. 

Mr. BLOOD: Have your company, whilst they bave owned this patent, 
ever issued a licence to anybody to use it? No. 

Did they ever—even in one single instance—issue a licence to anybody 
to use it ?- —No, 

And you were the only manufacturers of this cable according to the 
patent, and the sole vendors ?—Yes. 

Mr. GORDON : Was the cable that you tendered for covered with jute 
outride the lead ?—No. 

Now look at your tender—was not the cable outs de the lead covered 
with jute ? 

The VICE-CHANCELLOR : The tender speaks for iteelf. 

Mr. GORDON : We would have refused it ou that ground. I regard 
this point, however, as merely one of detail in so far as the estimation of 
damages is concerned. It might be found that the material made by this 
company was not the same as we expected, and that there were two or 
three things in it that the Dublin company would not have accepted at all. 


The VICE-CHANCELLOR: Was not what you subsequently bought 
from the American company essentially the same thing as the British 
company had ? 

Mr. GORDON : Yes. 

The VICE-CHANCELLOR: Of course, the essence of the patent is the 
insulation. 

Mr. BLOOD (to witness): What amount of profit would your company 
have made on this contract if they had got it !—The profits would have 
amounted to £2,735. 

Mr. GORDON : But is not that on the cable alone, without considering 
the cost of labour or of putting down the cable ? 

The VICE-CHANCELLOR: What you had to do was to deliver the 
cable here in Dublin, I suppose 1— Ves. 

Mr. BLOOD: There was a separate contract for labour. 

Mr. GORDON : Had that any thing to do with putting down the cables ?— 
Yes. We had to lay down the cables and join them up. 

The VICE-CHANCELLOR: How is that! —It is the habit of most 
tramway companies to lay their own cables, In this tender of £30,000 
there is a sum for joining up, and that is part and parcel of the same 
contract. 

Mr. GORDON: Suppose you had simply been selling the cable material 
to be delivered at the North Wall, without joining up or anything else, 
what would have been your profit —I cannot answer that without going 
fully into figures and consulting books that are not here in court. 

Mr. GORDON: The £32 000 obviously inc'udes everything—the laying 
down of the cables and the joining up, as well as the supply of the 
material. Tell me, Mr. Tracey: Are you able to distinguish what pcrtion 
of the £30,000 would go to buy the cable, and what portion would defray 
the cost of laying it down and joining it —No ; I am not prepared to say 
that. 

Mr. BLOOD: Were you allowing for every requirement of the Tram. 
way Co., in accordance with their specification, when you mentioned 
the sum as a profit '—Yes. 

Tbat figure represents the amount of profit your company would have 
made on the individual contract ?— Yes. 

Mr. GEORGE H. NESBITT, chief engineer to the British Insulated 
Wire Co., stated that the tender given by his company followed the 
specification of the Dublin United Tramways Co. In his opinion the 
price asked would have given a profit of £2,755. The estimate asked was 
for cable laid and jointed in Dublin. 

Mr. BERTRAM  GUISEPPI, electrical engineer, employed by the 
plaintiff company, said he came to Dublin in August last. He saw cables 
being laid down at Westland-row Station and other places. He produced 
a specimen of the article which was being laid then, and a quantity of 
which he saw at the quay in course of consignment to defendants. He 
also produced a piece of his own company’s cable. 

Mr. BLOOD: Are they identical? — Yes. 

They both contain your patented process of paper insulation !— They do. 

Mr. ERNEST R. ROYSTON, patent agent and engineer, said he was 
acquainted with plaintiffs’ patent No. 11,849, of September 2, 1884. He 
was also acquainted with the American patent. 

The SOLICITOR-GENERAL: Have you compared them, and are they 
identical! — Les; they are the same patent. 

Mr. RONAN, for defendants, said the present action was brought by 
writ of summons. The claim was for an injunction to restrain defendants 
from infringing the patents of the plaintiffs, and it mentioned two patents 
—one of 1884, which was the only one his lordship had heard of, and 
another of 1886. The patent of 1884 expired eight days before the 
commencement of the action ; therefore the action, so far as it claimed 
an injunction to restrain the infringement of the patent of 1884, was 
nonsense, because you could not get an injunction to restrain the infringe- 
ment of an expired patent. That was elementary law. A long series of 
affidavits had been put in by defendants. They had given reasons why 
they had not infringed the patent of 1886, and as a result the statement of 
claim in the action with regard to the 1886 patent was dropped 
altogether. Lord Herschell's opinion was that to infringe a ‘patent 
you must use, exercise, or vend an article patented in this country.“ 
It had no doubt been made out that the Dublin defendants did 
use some of it prior to September 2, 1897, the date of the expiry of the 
1884 patent. The patent provided for sale, not purchase. The New York 
company sold to the Dublin company. The contract was an American con- 
tract to be completed in America. It could not therefore be shown that an 
article patented here had been vended here. The only element, then, 
that arose was that of use, and he submitted that the Tramway Co. could 
only be held responsible, going on the basis of profits, for the amount of 
cable that it used prior to September 2, when the patent expired. 

Mr. GORDON said some few thousand yards of cable—an infinitesimal 
portion of the contract—had been delivered before September 2, and for 
that only could the defendants be held responsible. 

Mr. BLOOD, replying, said defendants went outside the United Kingdom 
in order to obtain, by piracy, what they could not legally obtain in the 
United Kingdom except from the plaintiff company. 

The VICE-CHANCELLOR said it was admitted that the Tramway 
Co. were not justified in having used the quantity of cable imported 
into this country during the time that the patent was in force. The case 
should go into chambera, and he would direct that in measuring the loss 
sustained by the plaintiffs the actual quantity of cable delivered prior to 
September 2 should alone be considered, 


Repair of Roadways by Tramway Companies. 

At the Dublin Southern Police Court, on Friday, the Dublin United 
Tramways Co. were summoned by the Corporation for having neglected, 
on a certain date in August, to keep the tram-rails and the paving between 
the rails at various places on their tramway system in good condition or 
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repair, a8 provided by the statute, which alleged neglect was a source of 
danger to the ordinary traffic, and rendered the defendant company liable 
to a fine of £5 per day so long as the said neglect continued. Various 
sections of the tramways were specified, and it was alleged that these were 
not sanded and kept in good order to the satisfaction of the Corporation. 
The part, of the roads the company was asked to sand was the spaces 
between the rails and 18in. beyond the ouside rails. 

Mr. OSHAUGHNESSY, who appeared for the Corporation, said that 
the complaint was that the company, while enjoying solely a right of 
passage over the streets, with obligations imposed upon them, had actually 
taken possession of the streets, and had rendered them dangerous for the 
use of the citizens. Under their Act of 1897 the tramway company were 
obliged to keep, at their own expense, the tram lines in good condition, so 
as not to be a danger or annoyance to the ordinary traffic. That Act did 
not transfer to the company any right of property in the streete. Under 
the old horse system of haulage the company, for its own accom- 
modation, was accustomed to put eand upon the pavements between the 
rails, but since the introduction of electric traction they had neglected 
absolutely to sand the streets (except where the old horae system pre- 
vailed), notwithstanding requests from the Corporation. The result of 
the lines not being sanded was that the sets became slippy, h raes were 
constantly falling, and many people were injured. 

After hearing some evidence the case was adjourned until Saturday 
when further evidence was given and the case again adjourned. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, October 20, 1899. 


Automobile Club of America.—On Monday of this week the 
Automobile Club of America was organised in this city by 
various gentlemen who are owners of private automobiles. 
There is a list of over 100 applications for membership. The 
objects of the club are the formation of a social organisation 
composed in whole or in part of persons owning self-propelled 
pleasure vehicles for personal or private use; to afford a 
means of recording the experiences of members and others 
using motor vehicles or automobiles; to promote original 
investigation in the development of motor carriages; to co- 
operate in securing rational legislation and the formation of 
proper rules and regulations governing the use of automobiles 
in city and country, and to protect the interests of 
owners and users of automobiles against unjust and 
unreasonable legislation ; the encouragement and develop- 
ment in this country of the automobile, and to promote and 
encourage the construction and maintenance of good roads. 
There are four classes of membership—namely, honorary, life, 
active, and associate. The honorary membership, which is 
limited to twenty-five, includes, ez officio, the President of the 
United States, the Governor of the State of New York, the 
Mayor of the City of New York, and the director of the 
United States Road Inquiry. The secretary announced that 
recognition of the club had been received from the French and 
the English organisations, and reciprocal relations established. 


Storage Battery Plant at Buffalo—The Buffalo General 
Electric Co., Buffalo, N. X., has recently installed in its 
Wilkeson-street station a new storage battery plant for 
regulation and reserve. Niagara current is stored in the 
batteries during the light load, and in case of accident 
they may be utilised to furnish current for the continuous- 
current dynamos used in charging, driving them as 
motors, thus furnishing power for operating the direct- 
connected alternating current motor as a generator and 
temporarily furnishing current for the alternating-current 
lighting system. The storage batteries are connected on the 
three-wire system, and consist of 75 cells of Chloride accumu- 
lators on each side. Nineteen cells on each side are used for 
regulating, and the switching devices are operated by small 
motors. The batteries are of 8,000 ampere-hours capacity, 
and consist of 52 plates 16in. wide by 86in. high. Two 
boosters are used in connection with the plant, each having 
a capacity of 200 kilowatts at 875 revolutions per minute. 
These machines operate with a current from 1,050 to 1,540 
amperes at a potential of 130 to 190 volts. The plant equip- 
ment has been much increased lately, and there are now 
a total of 26 arc machines of the Brush type, each 
having a capacity of 125 lights and operating at a 
pressure of 6,250 volts aud a current of 9:6 amperes. 
These machines are connected in pairs, each pair being 


driven by a 150-kw. motor. These motors operate at 352 volts 
and 25 cycles, and have a speed of 500 revolutions a minute. 
Two large alternators are used for supplying the alternating 
incandescent lighting circuits of the city, and are driven by 
large three-phase motors of 565 B. Pp. each. The motors are 
direct-connected, and receive the alternating current at 352 
volts and 25 cycles at the switchboard. The alternators have 
a different frequency from the current received by the motors, 
as the lighting system of the city is equipped with trans- 
formers of 60 periods. Two large rotatory converters supply 
continuous current of 500 volts for the power circuits of the 
city. They receive the current at 852 volts and 25 cycles. 


Compensated Revolving Field Generators.—In a Paper read 
by Mr. H.G.Reist beforethe annual meeting of the Ohio Electric 
Light Association, in Cleveland, on October 10 and 11, the 
principle now employed by the General Electric Company for 
compounding alternators was described. In previous types of 
alternators automatic adjustment was not made for all varia- 
tions or degrees of inductive as well as of non-inductive load. 
In this system the exciter is on the same shaft with the 
alternator revolving field, and had the same number of poles, 
so that the two operate in synchronous relation. In addition 
to the exciter commutator and the pair of collector rings 
which deliver current to the field of the alternator, the shaft 
carries three collector rings, which are connected to taps in 
the exciter winding in the same manner as collector rings 
are connected to the winding of rotatory converters. The 
current passes to the collector rings from one or several 
series transformers inserted in the main alternator circuit, 
which circuit, passing through the exciter armature, reacts 
magnetically upon the exciter field, in proportion to the 
strength and to the phase relation of the main alternating 
current. Consequently the magnetic field, and hence the 
voltage of the exciter, is due to the combined effect of the 
exciter shunt field and the magnetic effect of the alternating 
current, and therefore the exciter voltage rises not only as the 
non-inductive load increases, but also with additions of 
inductive load. The connections between the armatures of the 
two machines are such that the polarities induced in the 
exciter armature are somewhat ahead of the exciter-field 
magnetism, but yet assist the field magnets. The result 
is that with increasing main current, the current passing 
through the exciter armature strengthens the exciter fields 
and thereby the fields of the generator. If the current lags, 
as under an inductive load, the magnetisation produced by 
the alternating current in the armature comes more nearly in 
phase with the exciter magnetism, thus strengthening the 
field more with a given line current. 

Opening the Soulanges Canal.—The Soulanges Canal, one 
of Canada’s finest artificial channels, was officially opened by 
the Dominion Government a few days ago. The canal has 
been under construction for seven years, and cost $5,250,000. 
Five miles from the upper end of tlie canal a power-house is 
situated on the south bank. The building, which cost $20,000 
is built of brick. IIydraulie power is used for generating elec 
tricity. A working bead of 20ft. can be obtained from the 
canal; 500 E. . p. may be developed in two units of 250 n.r. each. 
The power is used for the general lighting of the canal and 
operating the lock gate machinery, sluice valves, and road 
bridges. There are seven of the latter, which swing on a pivot 
set in the side of the canal instead of mid-stream as custo- 
mary. Along the north bank of the waterway long-burning 
arc lamps of 2,000 c.p. are placed at intervals of 480ft. The 
electric line poles are 80ft. high, hexagonal in form, and are 
made from the red cedar of British Columbia. The water- 
wheels were supplied by the Stilwell-Bierce and Smith- Vaile 
Co., of Dayton, Ohio. ‘The electric plant and power-house was 
built by the Canadian General Electric Co., of Toronto, Ont. 


October 27, 1899. 


Convention of Street Railway Men.— The annual meeting of 
the American Street Railway Association was held in Chicago 
October 10th, 11th and 12th, and was well attended. The 
Papers read at the meeting were, perhaps, below the standard, 
yet they were not without interest. In his address, President 
Sergeant drew a comparison between the electric railway 
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Bituation at the present time and when the Convention last 
met in Chicago, 1883. At that time there were 158 miles 
of single track in the city—and at the present time the mileage 
of surface street railways is about 786—of interurban street 
railways about 261, and of elevated railways about 100 miles, 
making an increase since the former meeting of 944 miles of 
track. He referred to the present tendency toward con- 
solidation of small competing roads into a large homo- 
geneous system. This, he said, was the result of the 
introduction of electric motive power which involves such 
changes of administration, system, and service that the 
advantage of combination with rivals became more and 
more manifest. Mr. Charles T. Yerkes read a Paper on 
Investments in Street Railway—How They Can be Made 
Secure and Remunerative." A most important matter in 
regard to the security of street railway securities is the length 
of charter under which they are operating. The charters 
should be equal to those of steam roads, and, in fact, they 
should be longer. The cost of a steam railway to-day is not 
nearly equal to the cost per mile of a street railway, even 
counting all the appurtenances that go with each. An 
electric railway plant costs almost ten time3 as much 
as a horse car plant, and therefore, if it is right to 
give the latter a charter for 20 years, the electric 
railway should receive a charter for 200 years, and city 
ordinances to correspond. He thought that the Legislature 
should treat the street railway fairly, and that the street 
railway companies should treat the municipality and State in 
the same spirit. He advocated the appointment of a com- 
mission in. each State by the Governor, whose duties should 
be to see that the laws concerning street railways are carried 
out, and that the companies have the protection to which they 
are entitled by law. In the discussioa, Mr. H. H. Vreeland, 
president of the Metropolitan Street Railway Co. of New 
York city, stated that he considered the labour question to be 
the life of the street railway. The transportation questions, 
except as represented by labour, are insignificant as compared 
with the great problem of handling labour. A Paper was 
read by Mr. Ira A. McCormack on ‘Train Service and 
its Practical Application.” In the discussion of this Paper 
Mr. Vreeland of the Metropolitan Street Railway Co., of New 
York, gave some interesting figures regarding the traffic on 
his company’s lines. He said that last year his company 
moved 265,000,000 cash passengers and 90,000,000 transfer 
passengers, or a total movement equalling the whole of that 
of steam railroads of the United States. The system is 
handled with reference to time tab!es, and the preparation of 
these requires the services of an expert employed for that 
purpose. Other Papers read were the following: —“ The 
Construction and Maintenance of Street Railway Track," by 
Mr. Edward Butts; and The Care of Car Equipment,” by 
Mr. J. H. Vander Veer. 


Germicide Attachment for Telephones.—Not very long ago 
the public press called attention to the possibility of communi- 
cation of contagious diseases by the use of telephones. It 
was pointed out that the interior recesses of the instruments 
offered lodgment for disease germs, and these instruments 
became agents for the spread of infectious diseases. The 
matter was taken up by health boards in the various cities, 
and in many cases the actual presence of di:ease germs 
was discovered. As this case presented a need for an 
invention, inventors have not been slow to give the matter 
the attention that its importance demands. Last week 
two patents were issued for antiseptic and germicide 
attachments for telephones. One of the attachments 
consists of a removable cover for the telephone mouth- 
p:ece having applied to its inner side a receptacle for a 
germicide. When the telephone is not in use this receptacle 
is removed from the opening of the mouthpiece, being 
replaced after a telephonic conversation. The other invention 
consists in the use of a lining for a telephone mouthpiece, 
consisting of a detachable cup formed of an antiseptic gauze 
known to the trade as ''bichromid" gauze. It is claimed 
that this antiseptic gauze cup prevents the retention of any 
living germs, such germs being destroyed by the antiseptic 
contained in the gauze. 


CONSTRUCTION OF STREET RAILWAY TRACKS.* 


BY EDWARD BUTTS, 


The rails should be not less than 6in. in depth, with a width of 
base equal to the exposed upper surface. Where streets are paved 
with asphalte and a stone toothing course placed adjacent to the 
rails, the rails must be at least 9in. in depth, in order that the base 
may be securely imbedded in the concrete below. Rails should be 
centre-bearing and rolled in 60ft. lengths, and handled so that they 
will be perfectly straight when placed in their final location. Tie- 
rods lin. in diameter should be placed 6ft. centre to centre along the 
line, supplied with qm de nuts which, when in place, shall clamp 
the rails securely on both sides, The tie-rod threads should extend 
far enough from the rod ends to allow the rod to be put in place 
without bending same. The top of the tie-rod should be placed 
at the centre, between the top and bottom of rails, to accom- 
modate better the paving, especially if brick or stone is aloptel. 
The construction for rail foundations consists of digging a trench 
20in. wide on top and 16in. wide on bottom by enough depth to get 
Gin. below the rails when same are to established grade. In th s 
trench, at 10ft. intervals, are placed wooden blocks 8 x 10 x 16in., 
and the rails are spiked securely to these blocks, which serve to hold 
the rails while the same are being laid and tamped to surface, the 
joints being held in position by temporary splices. 

After nicely gauging, aligning, and surfacing the track, the trenches 
are filled with concrete, bedding the base of the rails up to the 
bottom of the proposed paving. This concrete, which is placed in the 
trenches around the rails, is composed of crushed stone, measuring 
not more than $in. in greatest dimension, mixed with Portland and 
domestic cement and sand. 

The quantities of the above are mixed two parts sands, one-half 
part Portland cement, one-half part domestic cement, and five parts 
crushed rock, all by measure. Great care should be taken to get the 
mortar flushed close against the rails and to bring eame full up 
under the rail trams. The concrete in the trenches should be 
allowed about six days to set ; however, this depends upon the con- 
dition of the atmosphere, as it sets much more rapidly in warm than 
in cold or chilly weather. The concrete for paving foundation may 
be c. mposed of one part domestic cement, two parts sind, and four 
parts broken stone by measure, the broken stone to be not larger 
than 23in. in the greatest dimension. All concrete should be 
thoroughly tamped until the mortar flushes to surface. 

After the concrete has set cast-weld joints should be formed at 
all joints, including the special work which may b» necded. The 
cast-weld joint on 801b. rails should weigh 150lb., and on 100lb. 
rails 200lb. additional metal: the additional metal should be com- 
posed of two-thirds pig-iron and one-third common scrap iron. The 
metal should be heated to a bright yellow temperature, and each 
joint formed with one pouring. The depressing clamps should 
remain in place for at least one hour after the pouring, and the 
surface of the rails finally dressed smooth, so that the transition of 
the car will be the same as if on a continuous rail. In preparing 
the joint, better results as to smoothness are obtained by inserting 
a thin shim between the rails than by plicing the rails too close to 
admit the shim. These cast-welded joints should be so formed as 
to admit the wearing surface of the pavement with the least amount 
of interference practicable. 

Asa gencral proposition, the wearing surface of the paving should 
be composed of the same material as the balance of the street, other- 
wise there will be an undue amount of vehicle travel on the street 
railway tracks, and consequently more frequent accidents will occur, 
as well as a more limited durability of the wearing surface. For 
instance, if the street is paved with asphalte and the track with brick 
or stone, heavy loads on slight grades will be driven on the stone or 
brick, for the reason that the latter material furnishes a better footing 
and keeps the grease well in play in the wheel boxes. On the 
contrary, if the street railway tracks are paved with asphalte and 
the street roadway with brick or stone, the drivers of light vehicles, 
&e., will immediately seek to occupy the street railway tracks. 

At all times attention should be paid to drainage, and at street 
crossings, where the established grade is level, the surface of the 
tracks on one side should be elevated several inches to prevent the 
retention of water pools. At all changes of grade the rails should be 
bent to furm vertical curves and no joints allowed in these curves, 
asit is almost impracticable to form a uniform curve unless shop 
work is resorted to. There is no economy in trying to construct a 
railway too hastily, as in eo doing inferior work is generally done, and 
a future expense is the result. 

The special work, turnouts, crossings, and cross-overs, should be of 
Cast-steel construction except steam railway crossings, which are best 
of regular built-up work located on the foundation. The tongues of 
turnout switches should be placed on the high or super-elevated rail 
of the curves, otherwise the guard rail of the mate should extend 
the full length of the casting on which the tongue is located. All 
curves of a radius under 300It should be provided with guard rails, 
and curves of less than 50ft. radius should be double guarded. 


— 


Abstract of a Paper read before the Chicago meeting of the American 
Street Railway Association. 
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DUBLIN ELECTRIC TRAMWAY ACCIDENTS. 


Yesterday was issued Mr. A. P. Trotter’s report upon the Dublin 
tramways accidents on June 20, July 30 and 31, and Aug. 6 last. 
The report is dated Oct. 2, and deals first with the evidence taken at 
the inquiry opened in Dublin on Sept. 28. This evidence was fully 
reported in our issue of Oct. 6. Upon the evidence Mr. Trotter 
concludes his report with the following : 


CONCLUSION. 

The four accidents which form the subject of this inquiry were due to 
the rising of the trolley head above its ordinary position. In two cases 
(July 30 and 31) the trolley head wrecked the overhead wires ; in one case 
(June 20) the overhead wires were so strong that the cast-iron standard on 
which the trolley pole is hinged was broken, and in the last (Aug. 6) the 
trolley head, intentionally made detachable, came off. In the first and the 
laat of these accidents one person was injured hy the fall of parta of the 
trolley; in the accident of July 30 six passengers complained of injuries 
from electric shocks, and in the remaining accident no one was injured. 


Breaking of Trolley Standard. 

It appears that accidents similar to that of June 20 happened somewhat 
frequently on the old southern tramway system. Those standards were 
merely fastened to the roof by coach-screws. That construction was 
undoubtedly defective, but it has been abandoned and does not affect the 
present case. The detachable trolley head appears to be well suited to 
prevent the recurrence of such an accident. 


Wires Wrecked by Trolley. 

The expression ‘‘ trolley " is rather indefinite, and includes the pole or 
arm, the trolley head at the end of this pole, and the wheel which forms 
part of this head. Trolleys leave or * jump” the trolley wire from many 
different causes. These causes may be minimised, but can hardly be 
removed altogether. It is important, therefore, to prevent such an occur- 
rence from doing injury. So well known is this kind of accident, that it is 
put forward by some tramway engineera as a reason for not using guard 
wires, but this objection may be at once removed by preventing the trolley 
head rising more than a short distance above the trolley wire. 


The Use of a Stop on the Trolley Pole. 

The height of the trolley wire above the rails necessarily varies a little, 
and the maximum height must be considered, with allowance fur 
“pitching” or oscillation of the car. A limit should then be fixed—in 
some cases this is 6in., and in one town it is said to be Jin. The 
limit, in the case of centre-running trolleys, as in the ordinary American 
style, can be easily arranged by putting a spring hook on the end of the 
trolley rope and a ring on the car, doing away with the yard or two of 
slack, which the conductors at present tie up anyhow. 

Having regard to the extraordinary accident of July 30, when the trolley 
rope was mistaken for a bell rope, this ring might be fixed on the edge of 
the canopy over the end platform. In the case of the Dickinson or 
swivel trolley heads, the slack on the trolley rope cannot be used to fix 
this limit, and an adjustable screw stop may be placed, and is now commonly 
placed, on the lower end of the trolley pole, as in the Dawson 
pattern. 

Where the “ Dickinson " system is used to a limited extent, the trolley 
wire being nowhere more than 5ft. or perhaps 6ft from a perpen- 
dicular to the centre of the track, the trolley rope may be employed in 
the ordinary way, but it would be better to secure it to the foot of the 
trolley pole by a hook and ring. Where the swivel system i3 employed to 
a greater extent, with an 8ft. or 10ft. reach, trolley ropes are likely 
to cause accidents, and must he secured carefully, or dispensed with 
altogether, a bamboo with a hook being used instead. 

I do not consider that the Tramway Co. was to blame in the firat 
instance for the accident of July 30. In the wide experience of Mr. 
Parshall no similar accident had been heard of. The trolley is generally 
pressed upwards by powerful springs with a pressuré of about 25lb., and 
in this case, the line being low on account of the bridge, the force applied 
to the supposed bell-pull must have been between Ó0lb. and 40lb. 

It ismuch better to use arm construction than span wires where the 
line is brought down low to go under a bridge, because, if the trolley 
leaves the wire when the wire is low, the blows on the span wires would 
be much more severe. In such a place guard wires, if any, should be kept 
at the usual height, to clear the trolley head. This change has been made 
at Amiens-etreet. 

An Improved Trolley Head. 

The difficulty of preventing trolleys from leaving the wire, and the 
accidents due to this cause, have received attention from tramway 
engineers, but without much success. Horizontal sliding collectora are 
used on some tramways instead of trolleys, but that system appears to be 
more suited for continuous suburban lines than for intricate thoroughfares 
as those in Dublin. 

One of the principal objects of the Dickinson trolley system is to 
enable short bracket arms to be used instead of span wires, and to dispense 
almost entirely with “ pull-off" wires; but, owing to peculiar local con- 
ditions, the Tramway Co. have been compelled to use both span 
wires and swivel trolley heads. The pattern of head used until lately, 
while not more likely to leave the wire than the centre-running trolley, 
was more likely to catch and to tear down the overhead wires. Mr. Towle 
has endeavoured to produce a trolley head which, while containing some 
features calculated to prevent jumping, aims chiefly at avoiding the 
damage which the older pattern did to the overhead wires.* The novel 
form and the detachability promise to be valuable improvements. 


* For an illustrated description of thig trolley head see The Electrician, 
for Sept. 8, 1899, p. 695.—[Ep. E.] 


Brackets v. Span Wires. 

The ceutre-pole arrangement with brackets on each side for carrying 
the trolley wire, exceedingly adapted for tramways in wide streets, ia used 
to a limited extent in Dublin ; but it is said to be uneuitable on account 
of the unsystematic driving of cars, wagons, kc. Some of the brackets 
uaed in Dublin are of great length—several exceed 20ft. Improvements 
in the swivel trolley head, or greater confidence in its use, should enable 
much shorter brackets to be employed. It appears that the choice of the 
bracket or of the span-wire system rests more with the Corporation than 
with the discretion of the tramway engineers. 


Electric Shocks on Tramways, 

Without wishing to make light of the effect of electric shocks of 500 
volts, or to underrate the importance of securing the confidence as well as 
the safety of the public, it shculd be observed that the electrical pressure 
of 500 volts has been deliberately chosen because the results of shocks due 
to light or brief contact with a charged wire are not serious. The employés 
on tramway works often recaive them, generally through carelessness. 

The injury produced by such a shock may generally be estimated by the 
resulting burns; shocks due to higher preasures are accompanied. by 
injuries to the nervous system. A passenger on an electric tramway 
should not be in more danger of receiving an electric shock than a passenger 
on a railway is in danger of being scalded. 


RECOMMENDATIONS, 


Guard Wires. 

Guard wires are at present a necessary evil. They should be so 
well connected to earth, by connecting the poles to the rails, that any 
serious rush of electric current will melt fuses in the feeder boxes. If 
the traffic on any section is so irregular as to be likely to cause a heavy 
demand for current, the length of that section should be reduced so that 
the maximum working current can be carried by a fuse of practical 
dimensions and oue which will melt in case of a “short circuit.” An 
automatic circuit opener is always placed on each feeder circuit, at 
the main switchboard at the works. These frequently open when a 
temporary demand for current largely exceeds the normal current. The 
switchboard attendant cautiously closes the circuit opener, which sometimes 
opens again. It would be well if matters could be so arranged that, in the 
event of a “ dead short-circuit,” after two or three attempts to close the 
circuit opener, the attendant shuld be able to ' blow " a section fuse in a 
feeder Lox by holding up the circuit opener. In the very rare event of a 
short circuit on a feeder, the circuit opener on the generator would open. 
The tramway engineera should be allowed free discretion by the Dublin 
Corporation as to the best mode of feeding the half-mile or quarter-mile 
sections of the trolley wire, and the placing of the switches. 

I am not prepared to recommend the general use of wooden strips 
instead of guard wires. I consider that the adoption of the system of 
guard wires carried on the telegraph or telephone poles, in common use on 
the Continent, is very desirable. This has been tried at Blackburn. 

I attach more importance to the substitution of this syatem of guard 
wires for the present one, than to any other improvement in electric tram- 
ways for the safety of the public ; but this is a matter which must be 
arranged between the tramway engineera and the telegraph and telephone 
authorities, the Board of Trade having no powera in the matter. 

| Thc Prevention of these Accidents. 

The use of brackets instead of span wires would prevent such accidents 
as those of June 20 and July 30. | 

The use of a stop to prevent the trolley head, after leaving the wire 
from touching the guard wires, or the abolition of guard wires of this kind 
will prevent such an accident as that of July 51. 

The new form of trolley head will prevent such accidents as those of 
Juue 20 and August 6. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early 4n the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtaincd of the Booksellers, 
or dire:t from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 


street, London :— 
NOW READY. 


“ The Electrician Electrical Trades’ Directory and Hand - 
book for 1899.—The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 6s, 
post free 68. 9d. ; abroad, post free, 7a. 6d. (United States 8s. 6d.). 


“ ELaorRIo Motive Powsr,” by Albion T. Snell, contains the 
atest information respecting the application of electric en to minin 
and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., post free; abroad, lls. 


‘ELECTRICAL TESTING FOR TELEGRAPH ExcriNENRS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat - 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

ehension of the theory of 55 applied bo electrical lines in general. 
Dons 8vo, fully illustrated. 108. 6d., post free; abroad 11s. 
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TENDERS INVITED. 

The Newcastle-upon-Tyne Electric Tramways committee invite 
tenders for two 1,000-H.P. generators, Further particulars are given 
in an advertisement, and specifications, &c., may be obtained 
from the consulting engineer (Mr. Charles Hopkinson), 29, 
Princess-street, Manchester, or 26, Victoria-street, London, S.W. 
Tenders (addressed to the committee) must be left at the office of the 
town clerk (Mr. Hill Motum), Town Hall, Newcastle-upon-Tyne, 
not later than noon of Nov. 30. 


The Leeds Corporation invite tenders for wiring and fitting the 
Union-street Baths for the electric light. Specifications may be seen 
and tenders obtained at the city engineer’s office, Municipal Buila- 
ings, Leeds. Tenders must be delivered at the town clerk’s office 
by noon of Nov. 13, See advertisement. 


The Poplar (London) District Board of Works invite tenders for 
laying mains upon the solid system for the distribution of con- 
tinuous current upon the three-wire system. Further particulars 
are given in an advertisement elsewhere, and specifications, &c., 
may be obtained from the electrical engineer to the Board (Mr. 
Alfred Blackman), Electricity Works, Glaucus-street, Bromley-by- 
Bow, E., after the 6th inst. Tenders must be sent to the clerk (Mr. 
Leonard Potts) by 10 a.m. of Thursday, Nov. 16. 


The Accrington Corporation invite tenders for electric cables, 
wires, street boxes, and connections, Further particulars can be 
obtained of the town clerk (Mr. A. H. Aitken), or at the offices of the 
consulting engineer (Mr. J. N. Shoolbred) 22, Victoria-street, 
London, S.W., and tenders must be sent in to Mr. Aitken by the 18th 
inst. An advertisement gives additional information. 

The Pontefract Guardians invite tenders for the electric lighting 
of their workhouse infirmary buildings and premises. An adver- 
tisement contains further particulars, and specifications, &c., can be 
obtained from the consulting engineer (Mr. G. R. Peers), 95, Deans- 

ate, Manchester. Tenders must be sent to the clerk (Mr. W. A. 
Glover), Poor Law Offices, Pontefract, by 10 a.m. of 24th inst. 

The Salford Electric Light committee require tenders for the 
electrical bonding of tramway rails. Specification, &c., may be 
obtained from the borough electrical engineer (Mr. Charles L. 
Turner) Walness-road, Broughton, and tenders (addressed to the 
chairman of committee) must be delivered to Mr. L. C. Evans, Town 
Hall, Salford, not later than 9 am. on Thursday, 16th inst. See 
advertisement. 

The Bury St. Edmunds Town Council invite tenders for wiring 
and fixing electric light fittings in certain publie buildings. An 
advertisement contains further particulars, and specifications, &c., 
can be obtained at the offices of the borough surveyor (Mr. J. 
Campbell Smith), Town Hall, Bury St. Edmunds, where tenders 
must be delivered on or before 22nd inst. 


The Wimbledon District Council require tenders for the supply 
and erection of two 350-kilowatt steam alternatora. Specifications, 
&c., can be obtained from the consulting engineers (Messrs. Preece 
aud Cardew), 13, Queen Anne’s-gate, Westminster, S.W. Tenders, 
addressed to the clerk to the Council (Mr. W. Whitfield), must be 
delivered at the Council Offices, Broadway, Wimbledon, not later 
than 10 am. on 22nd inst. An advertisement contains further 
particulars. 


The Battersea (London) Vestry require tenders for the supply of 
arc lamps and arc lamp-posts. An advertisement contains further 
particulars, and specifications, &c., can be obtained on application to 
the vestry clerk (Mr. W. Marcus Wilkins), municipal buildings, 
Lavender-hill, London, S. W. Specifications and drawings are also 
to be seen at, but not obtained from, the consulting engineer d 
A. B. W. Kennedy), 17, Victoria.street, Westminster, London, S. W., 
and tenders must be delivered at the vestry clerk's office by noon of 
Monday, Dec. 4. 

The directors of the North Eastern Railway invite tenders for 
telegraph stores for the six months ending June 30, 1900. Some 

articulars are set out in an advertisement, and forms of tender may 

obtained on application to Mr. Graves, Telegraph Department, 

York. Tenders must be sent in to the secretary (Mr. C. N. 
Wilkinson) not later than noon on Monday, 20th inst. 


'The Londonderry Corporation invite tenders for the supply of 
carbons for the year ending Dec. 31, 1900. All particulars 
may be obtained on application to the resident electrical engineer 
(Mr. R. V. Macrory), and tenders must be lodged with the town 
clerk (Sir R. Newman Chambers), Guildhall, Londonderry, not 
later than 30th inst. See advertisement. 


The Council of the county borough of West Ham, London, E., 
invite tenders for (a) three 84-kilowatt steam dynamos, boosters, 
switchboard, steam exhaust and feed-water pipes; (b) accumulators ; 
(c) water-cooling and condensing plant ; (d) motors; (e) telephones. 
Plans of the station, specification, &c., can be obtained at the borough 
electrical engineer's office, Abbey Mills, West Ham, and tenders must 
be sent in to Mr. Fred. E. Hilleary, town clerk, Town Hall, West 
Ham, E., not later than 4 p.m. of Thursday, Nov. 30. An advertise- 
ment eleewhere sets out some conditions of contract, &c. 


The Hoylake and West Kirby District Council invite tenders for 
the supply, delivery, and erection of—(1) Lancashire boilers, super- 
heaters and Green economiser ; (2) quick-revolution steam engines, 
alternators, motor alternator, feed pumps, piping, tanks, crane, 
wiring electricity supply works, &c. ; (3) high and low-tension switch- 
boards and connections; (4) secondary batteries and accessories ; 
(5) transformers and accessories ; and (6) high and low-.tension 
mains, &c. Tenders to Mr. Roderick Williams, Town Hall, Hoy- 
lake, by noon of Nov. 15, 


The Hammersmith (London) Vestry invite tenders for wiring their 
stables depót. Specifications from Mr. H. Mair, M. Inst. C. E., Town 
Hall, Hammersmith, W. Tenders must be in by the 22nd inst. See 
advertisement. 


The Islington (London) Vestry invite tenders for condensing plant. 
Specifications, &c., may be obtained at the offices of the electricity 
1 50, Eden-grove, Holloway, N., and tenders must be 
ad ed to the electrical engineer (Mr. Albert Gay). An adver- 
tisement gives further particulars. 


The Vestry of St. Mary, Newington (London), invite tenders for 
the supply and erection of a 400-kw. steam dynamo and continuous- 
current transformer for their electricity supply works. Tenders to 
the clerk (Mr. L. J. Dunham) before noon of 13th inst. 


The Portsmouth Corporation invite tenders for the supply and 
delivery of 40, 60, or 80 electric tramcars. Tenders to the town 
clerk (Mr. Alexander Hellard), Town Hall, Portsmouth, not later 
than 10 a.m. 17th inst. 


The Swansea Corporation invite tenders for the supply and erection 
of five Lancashire boilers, with jet condensing plant, feed pumps, 
economiser, piping, &c. Tenders to the town clerk (Mr. Jno. 
Thomas), Guildhall, Swansea, before noon of 20th inst. 


The Lighting committee of the JVolverhampton Corporation invite 
tenders for the supply and erection of two 500-kw. direct-coupled 
generating sets. Tenders to the borough electrical engineer (Mr. 
C. E. C. Shawfield), electricity worke, Commercial-road, Wolver- 
hampton, by noon of Nov. 13. 

The Greenock Police Board invite tendera for leasing the lines of 
tramways within the burgh and converting for electric traction on 
the overhead trolley system. Copies of conditions, &c., can be 
obtained from the town clerk (Mr. C. MacCulloch), with whom 
tenders must be lodged before 23rd inst. 

The Blackpool 'Tramways committee invite tenders for the con- 
struction of the permanent way of a double line of tramway from 
Springfield-road to the Gynn. Tenders to borough engineer by 
20th inst. 

The Chorley Joint Hospital Board require tenders for telephone 
installation, wiring, and electric light fittings, &c., at the Infectious 
Diseases Hospital, Heath-Charnock. Tenders to clerk by 18th inst. 

The Aarhus (Denmark) Electricity committee require tenders for 
water-tube boilers, steam dynamos, switchboard, &c., and accumu- 
lators. Tenders to the committee, gas works, Aarhus, by Dec. 28. 

The Manchester Corporation require tendera for eight electroliera 
for the city police courts, Particulars from Mr. Rison, Town Hall, 
Manchester, 

The Urban District Council of Bray (Ireland) require tenders for 
a jet condensing plant. Tenders before the Council meeting on 
20th inst. 


The Electricity department of the Glasgow Corporation invite 
offers for ten miles of 2in. cast-iron pipes. Tenders to Sir J. D. 
Marwick, City-chambera, Glasgow, on or before Nov. 20, 

The Glasgow Corporation require tenders for 4,000 tons stecl 
straight track rails, 400 tons steel curve rails, and 200 tons steel fish- 
plates. Specification from the general manager, and tenders by 
25th inst. 

The Middlesbrough Electric Lighting committee invite tenders for 
condensing plant and pipework. Tenders to Mr. George Bainbridge, 
Municipal Buildings, Middlesbrough, not later than 4 p.m., Noy. 22. 

The Chelsea (London) Vestry require tenders for three motor vane. 
Particulars from the surveyor, and tenders to the vestry clerk, 
Town Hall, Chelsea, by 21st inst. 

The Governors of Felsted School, Essex, invite tenders for the 
supply and erection of electric lighting plant. Tenders by Nov. 27. 

The Midland Railway Co. invite tenders for stores, including tele- 

aph instruments, stay rods, poles, &c., telegraph and signal wire, 
Le. Tenders to Derby by 14th inst. 

The Cheshire Lines Committee require tenders for telegrapà 
materials, instruments, wire, &c. Tenders to the secretary by noon 
of Friday, Dec. 1. 

The Hackney (London) Vestry require tenders for refuse destructors. 
Tenders to vestry clerk by 4 p.m. of Tuesday, Dec. 12. l 

The Halifax Tramways committee require a lathe and upright 
radial drill. Tenders by 14th inst. 
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Tenders for the hire of plant, &c., required for the electric lighting 
of the State apartments, Dublin Castle, during the next session, will 
be received until 20th inst. by the secretary of the Board of Public 
Works (Mr. H. Williams), Dublin. 


The Mistretta (Sicily) Municipal Council require tenders for 
electric lighting by Dec. 31. 

The Royal Co. of Portuguese Railways, Santa Apolonia, Lisbon, 
invite tenders, until the 22nd inst., for the supply of 8 tons of 
galvanised iron telegraph wire. 


TENDERS RECEIVED AND ACCEPTED. 


The Birkenhead Corporation have accepted the following tenders: — 
Bolckow, Vaughan and Co. (steel rails), Ibbertson Bros. (bolts, nuts, 
&c.), Phenix Bolt and Nut Co. (wrought iron and tie bars), Holme 
and Green (erection of tramway power station), at £4,813. 


The tender of Messrs. Kendall and Maine has been accepted by 
the Peterborough Corporation, for the erection of electricity supply 
station buildings at £2 334. 88. 4d. 


The Bermondsey (London) Vestry have accepted the tender of 
the National Electric Wiring Co. for wiring the Town Hall, at 
£408. 142. 


The Southampton Corporation have accepted the tender of the 
Westinghouse Electric Co. for eight additional motor equipments at 


£2,030. 
APPOINTMENTS VACANT AND FILLED. 


The Huddersfield Electricity committec invite applications for the 
position of electrician-in-charge. Further particulars are given in 
an advertisement, and applications must be sent to the borough 
electrical engineer (Mr. A. B. Mountain), St. Andrew's- road, Hudders- 
field, not later than 26th inst. 


The Devonport and District Tramways Co. require a clerk of 
works to superintend the construction of permanent way ſor electric 
traction. Applications to the engineers to the company, 20, Victoria- 
street, Westminster, S.W. See advertisement. 

The Burnley Electricity committee require an assist ant electrical 
engineer. Some particulars are set out in an advertisement, and 
applications must be sent to Mr. W. T. Fullalove, town clerk, Town 
Hall, Burnley, by Nov. 15. 


A mains engineer is required fcr the electricity department of the 
Aberdeen Corporation. Applications to the borough electrical engi- 
neer (Mr. J. Alex. Bell), Cotton-street, Aberdeen, hy 20th inst. See 
advertisement. 


The Wimbledon District Council require an assi-tant engineer. 
Applications to the resident electrical engineer (Me. F. Barnes 
Spencer) by 20th inst. See advertisemeng. 


A capable draughtsman is required ‘at the Bristol electricity 
works. Particulars to Mr. H. Faraday Proctor, city electrical 
engineer, Templeback, Bristol. See advertisement. 

The electricity department of the Bristol Corporation has vacan- 
cies for improvers who have had a thoroughly scientific education 
and practical experience in engineering workshops. Particulars to 
Mr. H. Faraday Proctor, city electrical engineer, Templeback, Bristol. 
See advertisement. 


The National Electric Supply Co., Preston, require an assistant 
engineer for mains, See advertisement, 


A railway signal and electrical engineer is required by the New 
Zealand Government. Salary £400. Further particulars from the 
Agent-General, 13, Victoria-st., London, S. W. 

A ee science master is required for the City of London 
School. Salary £300, increasing to £150 per annum. Applications 
to the secretary, Victoria Embankment, E.C., by Nov. 31. 


Mr. A. Nichols Moore, of the City of Hull Corporation tramways, 
has been appointed engineer-in-charge on the staff of the Blackpool 
and Fleetwood Tramroad Co. 


Mr. C. S. Pasley, formerly aesistant with the Westminster Electric 
Supply Corporation, has been appointed assistant engineer at the 
Hastings Corporation electricity works. "There were 67 applicants 
for the position. 


Mr. H. F. Fredericks, at present one of Prof. Kennedy’s assistants, 
has been appointed borough electrical engineer at West Hartlepool, 
at a salary of £300 per annum. 


BUSINESS NOTICES. 

The Edison and Swan Co. have concluded an arrangement with 
the Hart Accumulator Co. whereby they are granted the sole agency 
lor the Hart Co.'s accumulators and manufactures in Glasgow and 
Dublin. Any inquiries for Hart cells from these centres should be 
sent to the Edison and Swan Co.'s Glasgow (153, West George- 
street) and Dublin (12, Dawson-street) branches. | 

The temporary central oflice of the Liverpool Corporation tram- 
ways department, after 16th inst., will ba 6, St. Thomas-street, 
Liverpool: 


Messra. J. Pearson, G. Normanton, N. Brooke, J. Morton, W. II. 
Foster, J. R. Atkinson, W. Emmott, and F. Whiteley (trading as 
the Electrical Development and Light Regulating Syndicate) have 
dissolved partnership. W. Emmott and F. Whiteley continue under 
the old style. 

Messrs. Niblett and Sutherland have taken Mr. E. Marcuson into 
partnership, and the future style of the firm will b2 Niblett, Suther- 
land and Marcuson. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

At the public examination of A. E. McKechnie the filed accounts 
showed liabilities £908, assets 6s. Prior to July, 1896, debtor was 
engaged in promoting electrical companies and in developing elec- 
trical patents, out of which he said he made £10,000. He lost 
£7,000 in a railway investment. Examination concluded. 


The public examination of Claude Vautin, electro-metallurgist, 
66, Old Broad-street, London, E.C., was to have taken place at the 
London Bankruptcy Court on Tuesday. Accounts had been filed 
showing total liabilities £90,910, assets valued to yield a surplus of 
£29,517. The debtor pleaded illness as a bar to his attendance, and 
the examination was adjourned. 


Sydney Ferris Walker, electrical engineer, 195, Severn- road, 
Cardiff, was again examined at Cardiff. Mr. Belcher, for the trustee, 
complained that debtor had not complied with the order of the 
court to supply particulurs showing how he made up the details in 
his deficiency account. Mr. Gilling, for debtor, said the bankrupt 
had misunderstood the order. Debtor denied that he had a valuable 
scientific library. The books consisted mainly of records of s xieties 
to which he belonged. The examination was adjourned, debtor to 
supply the required accounts by Dec. 1. 


A first dividend in the bankruptcy of Wilks, Sloan and Co, elec. 
trical and consulting engineers, 112, Bath-street, Glasgow, is pava ble 
on Dec. 18, at 196, St. Vincent-street, Glasgow. 

A meeting of the Shropshire Electric Light and Power C». 
(Limited) will be held, on Dec. 4, at 9, The Square, Shrewsbury, to 
receive an account of the windiog-up. Mr. W. N. Naunton is 
liquidator. 


A meeting of the London and Lancashire Electric aud General 
Engineering Co. (Limited) will be held at Broad-street-avenue, 
London, E.C., on Dec. 4, to receive an account of the winding-up. 
Mr. F. A. Franklyn is liquidator. 


In the failure of James S. E lwards, electrical engineer, Moorgate- 
court, London, E. C., a list of creditora is issued containing 40 names. 
The “ Institute of Electrical Engineers " (!) is down as a preferential 
creditor for £77. The liabilities are £14,309, assets £1,420. 


An adjourned petition, presentel by Mr. G. Trenan, 7, New- 
court, Lincoln’s Inn, London, W. C., for the winding up of the Milver 
Portable Electric Battery Syndicate (Limited), will be heard on 15th 
inst. 

Under the deed of assignment for the benetit of the creditors of 
John A. Edmondson, Globe Electrical Works, Kirkstall-road, Leeds, 
Mr. Myles Lee (Lee and Whitfield), 17, East Parade, Leeda, trustee, 
has declared a dividend of 208. in the £. 


Sales by Auction.—Mr. Herbert Humphries, of Brierley Hill, 
w ll sell by auction, at the Grand IIotel, Birmingham, on Thursday, 
Nov. 16, at five o’clock prompt, the important and extensive freehold 
property known as the Acetylene Works, Corngreaves, Cradley Heath, 
together with the goodwill and the costly electrical plant used in the 
manufacture of carbide of calcium. The Corngreaves works have a 
ra‘lway connection with the Great Western Railway, and the buildings 
are modern and substantial. The premises have been ocsupied by 
the Midland Acetylene (Parent) Syndicate (Limited). The electrical 
plant and other particulars are set out in an advertisement on another 
page, and it will be seen that this plant was manufactured by leading 
tirms, and is in a condition equal to new. The works comprise an 
area of 5,011 square yards. Mr. Humphries’ offices are at Brierley 
Hill and Stourbridge, from which particulars, &c., can be obtained; 
or from Messrs. Burt and Hairland, solicitors, Bournemouth; Messrs. 
Homfray, Holberton and Mellor, solicitors, Brierley Hill and Cradley 
Heath; or of Mr. E. Mason, chartered accountant, St. Paui's 
Chambers, Dudley and Cradley Heath. 

Messra. Wheatley Kirk, Price and Co. will sell by auction, on 
Tuesday, Nov. 21, at 10 a m. for 10.30 prompt, the entire contents 
of the Globe Works, Kirkstall-road, Leeds, comprising motive power 
and gearivy, fixed and loose engineering plant, tools, stock and 
stores, steam engines, electrical installation, six open type motors, 
lathes, planing machines, &c.; also a large quantity of new stock and 
stores, and the entire collection of modern patterns aud drawings, 
including standard designs of dynamos and motors. Admission will 
be by catalogue, which can be obtained of the auctioneers, 49, Queen 
Victoria-street, London, E. C., and Albert-square, Manchester, or. 
from the trustee, Mr. Myles Lee, 17, East Parade, Leeds. Some 
further particulars are given in an advertisement. 
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As announced in an advertisement elsewhere Mr. W. F. Laing 
will sell without reserve, on Thursday next, the 16th inst., at 
28a, Commercial-road, Aldgate, London, E., at 11.30 precisely, the 
extensive stock of a lamp importer and manufacturer, including a 
quantity of electric lamps, globes and shades, lamp glasses, art brass 
and iion brackets, incandescent fancy globes, floor lamps, &c. 


Factory Premises for Sale.— In an advertisement it is announced 
that a leasehold factory, suitable for electric or light engineering 
works, motor-car factory, &c., is for sale. The plant comprises 
automatic and plain lathes, milling, drilling and profiling machines, 
a Dowson gas plant, three gas engines, &c., and is in firat-class order. 


Telegraph Stores Sale.— As announced in an advertisement else- 
where, the Postmaster-General invites tenders for the purchase of 
about 35 tons of old copper wire, plates, &c., and a quantity of other 
metals, indiarubber-covered wire, glow lamp tops, secondary batteries, 
&:. The forms of tender can be obtained on application to the con- 
truller of stores (Mr. Charles E. Stuart), General Post Office, London, 
E. C., and tenders will be received until 10 a m. on Wednesday, 15th 
inst. 


Ediswan Comet Revolving Shade Lamp.—A lamp and 
shade fitting just introduced by the Edison and Swan Co. should 
meet a large demand. It is made in various designs for many 
different purposes It can be arranged for desks and reading 
tibles, for jewellers and engraver:, as an orchestra light, as a piano 
light (and there is a distinct demand for this particular type), 


there is a design suited for 
use in the bedroom, and also 
one for use in trades where 
an adjustable lamp with 
revolving shade is essential. 
Perhaps this lamp and shade 
will be nowhere more wel- 
come than in the surgery, 
and we therefore illustrate, 
in the figures accompanying 
this notice, two examples of 
a standard used in surgical 
work. The arm (as shown 
in Fig 1) is controlled by a 
balance in the tube, and the 
adjustability of this shade is 
claimed to be perfect. In 
Fig. 2 a bracket, acting on 
the same principle as in 
Fig. 1, is shown, which is, 
however, more serviceable in 
rooms and places where space is limited. In connection with these 
surgery fittings a wall bracket is also made which can be adjusted to 
any desired position, the ball and socket arrangemeut giving the 
bracket a free movement in any direction. For dentists’ use and for 
the operating table these fittings will be indispensable. These latest 
novelties of the Edison-Swan Co. are of real practical value. 


B. T. H Plant.—A pamphlet just is:ued by the British Thomson- 
Houston Co. gives illustrations of a new continuous current 
stationary motor (type U.E.), which is built in any form, partially 
or totally enclesed, for slow speeds in sizes ranging from 2 H.P. to 
10 H P., and for moderate speeds from 3 H. p. to 15 H.P. This type 
of motor is designed to stand hard usage, and in it: totally enclosed 
form is claimed to meet the most stringent requirements. In the 
circular these motors are shown attached to printing, ty pe-composing, 
planing and sewing machines, chaff cutters, &c. 


High Voltage Lamps.— An excellent sheet of illustrations, of the 
newest types of high voltage lamps manufactured by Messrs. E. 
Goossens, Pope and Co., is just issued. Special attention has been 
given to the demand for novelties in this class of lamp, and the 
illustrations shown in the circular, which are ull full size, show that 
the obscuring of all lamps in the sheet is effected by saad blast, 
which does away with the discolouration so prevalent where lamps 


Fic. 2, 


have been frosted by chemical means. 
held in London at the Company's branch at 5, Guildhall-chambers, 
Basinghall.street, E.C., from which address copies of the list can be 
obtained. In these lamps it may be remembered no plaster i; used 
in the caps. 


ford Cor 
a consulting practice. 


A large stock of the lamps is 


Personal.— We learn that Mr. W. I. M. Menzies, who has fur 15 


years past been in the service of the Consolidated Telephone 
Construction and Maintenance Co. (for nine years as general 
manager), has just concluded his engagement with the company. 
Mr. Menzies has had a large and varied experience in the mavage- 
ment of large undertakings, and his association with railway 
companies and Government officials in all parts of the country 
should be of great value to him in any future position he may 
occupy. Those who have held business relations with Mr. Menzies 
during the past decade will recognise that his tact, courtesy, and 
ability fit him for any position of trust and responsibility. 


Mr. Alfred H. Gibbings, the city electrical engineer to the Brad- 
ration, writes informing us that he has now commenced 


Water Tube Boilers.— Messrs. B. R. Rowland and Co. (Limited), 
of 12, Exchange-street, Manchester, inform us that the United States 
Commissioners of the Paris Exposition, 1900, have selected the Morrin 
patent “Climax” water tube boiler for supplying steam to the 
whole of the United States section, and a United States cruiser has 
been placed at the disposal of the American manufacturers of this 
boiler for transhipping from Brooklyn to Havre. The large boilers 
installed at Paris will be under the superintendence of Messrs. B. R. 
Rowland and Co., who have the sole rights of manufacture outside 
the United States. 


Pearson Fire Alarm System —There has been a great deal of 
the “ puff preliminary" in connection with the doings of the Pearson 
Fire Alarm System (Limited), and from a circular just issued to 
the shareholders, in response to inquiries,” it looks as if an exten- 
sion of the 5 system is to be carried out. It is stated that 
the Corporation of 1 have granted the company permission to 
lay wires under certain streets, and that in the Cripplegate district 
(between Aldersgate and Moorgate) a large number of automatic 
alarms have been fixed. The cause for the singularly regular atten- 
tion which this company has received from the financial press is given 
in the announcement that subsidiary companies are to be formed in 
each leading provincial town, commencing with Northampton and 
Manchester. So far there appears to have been more cry than wool 
in connection with this company's practical operations as distin- 
guished from its “ finance." 


Cooling Tower and Condensing Plant.—Mr. C. H. Wheeler, 
pao of the Wheeler Condenser and Engineering Co., of New 

ork and London, has arrived in London. The firm informs us 
that they have a large number of contracts in hand covering their 
cooling tower and condensing plant. 


“ Engineering Magazine.”—The contents of the November issue 
include articles on—“ Electric Power Distribution and the Small 
Consumer,” “ Electricity for the Auxiliary Machinery on Warships,” 
* Proposed Pacific Cable Routes,” *Standardising in Engineering 
Construction,” Revolution in Machine shop Practice,” Works 
Management for the Maximum of Production,” * Development of 
German Shipbuilding,” and * Evolution of Mining and Ore Treat- 
ment in Colorado.” 


Tools and Machinery Oatalogue.— A formidable catalogue, 
bulking 312 quarto pages, crowded with illustrations aud particulars 
of a great variety of all descriptions of tools and machinery has been 
issued by Messrs. Charles Nurse and Co., of 182-184, Walworth-road, 
London, S. E. 


Exports of Electrical Apparatus and Material. The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 1 to Nov. 7, 
with the ports of destination :— 

Africa — Alexandria. £475 (including £89 telegraph wire); Cape Town, 
£715 ; Durban, £2,483 (including £2,342 telegraph material); East Lon- 
don, £257; Port Elizabeth, £319. Argentina—Buenos Ayres, £892 
(including £791 telegraph material) Australasia—Adelaide, £100; 
Christchurch, £17; Hobart, £19 (telegraph wire); Launceston, £115 ; 
Lyttelton, £24; Melbourne, £32; Sydney, £771 (including £76 tele- 
graph material); Wellington, £972. Belgium Antwerp, £90 ; Ostend, 
2100. Ceylon — Colombo, £10 (telegraph material). China—Shanghai, 
£394, Denmark—Copenhagen, £23 (telegraph wire). France —Marseilles, 
£69. Germany—Hamburg, £345 (including £235 telegraph material). 
Gibraltar —£20. Greece—Pirwus, £15. Holland — Amsterdam, £94; 
Rot:erdam, £127. Hong Kong—£64 (including 3224 telegraph material). 
India Bombay, £36. Japan—Tokyo, £1,278; Yokohama, £1,408. 
Madeira—£13. Mauritius—£35 (telegraph stores). North Atluntic— 
£5,200 (telegraph cable). Spain—Santander, £108. Uruguay—Monte 
Video, £100. West Indies—Jamaica,, £14 (telegraph material) Total, 
£16,730, against £8,786 in the corresponding week last year (Nov. 2 to 8), 
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MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


1 
Aberdeen. — At a special meeting of the Corporation on Thursday 
last it was decided to promote a Bill for the extension and improve- 
ment of the tramways, and for the electrical equipment of same, at an 
estimated cost of £123,902. 


Adelaide (S. Australia).— The undertaking of the Adelaide 
Suburban Tramway Co. has been definitely acquired by the Westing- 
house Electric Co, who propose to substitute electric for horse 
traction as soon as the necessary Parliamentary powers are obtained. 


Amazon Valley.—In the vast region of the Brazils watered by 
the Amazon the openings for new industries and for the obtaining 
of State Government concessions are considered promising. The 
English have hitherto controlled a large share of the industries of 
the district, but Belgian capitalists are now providing capital for the 
buying up of property at Pará, where the electric lighting plant has 
passed into their hands. The municipality of Pará in July last 
awarded concessions for an electric railway, waterworks, and other 
important enterprises. Conce:sions will shortly be given out for an 
electric railway at Iquitos, a city 3,000 miles up the Amazon, at the 
foot of the Andes, in Peru. An electric railway has been established 
at Manacs 15 miles in length, and is now in full operation. 


Arnberg (Germany).—Electricity works are being erected in this 
town, and the water-power of the river Ruhr will be utilised in the 
generation of current, A tunnel 975 metres long has been bored 
through the Lusenberg hill behind the town, through which the 
water will be led to the turbines, which are t» be placed under- 
ground in order to obviate freezing The cost of constructing the 
station building, tunnel, &»., apart from the generating plant, will be 
170,000 marks. About 2,000 H. P. will be available. 


Ashton-under-Lyne.—Damaging reports having been circulated 
concerning the dynamos which have been put down at the electricity 
works, the following letter from the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar) appears in the Ashton-under-Lyne 
Reporter of the 4th inst. :— 

We understand that an impression exista that the dynamos which have 
been installed by the Ashton Corporation for generating electricity for 
supp! ing pen and power both to the town and to the Oldham, Ashton, 
and Hy e Electric Tramways are not satisfactory. In justice to the 
manufacturers, Messrs. P. R. Jackson and Co., we think it only fair, as 
consulting engineers to the Corporation, to make the actual facts pub ic. 
Three dynamos are at work, each of which should be capable of giving 
500 k. H. P., and it is a condition in the specification that each machine, 
before being finally accepted, should be tested at full load for six hours, 
and at the end of that period n» accessible pirt of the dynamo should have 
a temperature high:r than 70°F. above that of the surrounding atmosphere. 
The first dynamo tested c.mplied with the specification in every way, but 
the armature: of the remaining two heated above the specified limit. 
Messrs. Jackson, on being notified of this, at once admitted the error and 
offered to r ctify it, and this is at present teing done. The fault has in no 
way militated against their use, a3 they have been in daily service on the 
tramways and lighting ever since. 

There are :everal features in the dynamos which are quite new, and 
have enabled results to be obtained which, as far as we are aware, have 
never been approached before. When it is remembered that the Ashton 
Corporation aʻe the first wh» ever supplied power for tramway and 
lighting purp;se1 simultaneously from the same machine, and that there 
has never been any intermission in supply since the opening of the works, 
we think you will understand how unfair it is to attach blame to th» 
menufacturers, wh: m we consider worthy of a c.nsiderable amount of 
credit. We would also point out that the total capital expenditure on the 
work: is the lowest per horse-power in ta led that ha1 ever been kno «n in 
this country, and in addition, the whole of the material employed is of the 
highe t quality; also that the Ashton Corporation are the first munic pality 
to undertake the eupply of power to a tramway company, from which source 
a large revenue is already coming in. 

Fiom the above, you will see that there are so many novel features in the 
works that it could hardly be expected that everything would immediately 
work perfectly, but there is no doubt that if properly managed the work: 
will ke a &curce of very gre:t profis to the town. 


Aston —A resolution in favour of the purchase of the local tram- 


ways and for the construction of additional lines has been unanimously 
passed by the Council. 


Asylum Lighting.—The Northumberland County Council are 
considering the question of lighting their asylum electrically. 

Bala (North Wales).—At a recent meeting of ratepayera a 
resolution was passe l calling upon the Council to engage a consultinz 
engineer to report oa the advisability of obtaining electric lighting 
powers. 

Barmouth.—Mr. F. J. Warden-Stevens has been engaged, at a 
fee of 25 guineas, to prepare a report a3 to the Council obtaining 
electric ighting powers. 


Barnard Castle.—The Northern Counties Electricity Supply Co. 
will apply for a provisional order for this district, and the application 
will be supported by the Council. 


Barnsley.—An inquiry was held here on Wednesday into the 
application of the Council to borrow £3,661 for the electric lighting 
of the Harvey Institute, the Corn Exchange, the Market Weigh- 
house, and other public buildings, Evidence in support of the appli- 
cation was given by the town clerk (Mr. H. “Jorsfield), the consulting 


electrical engineer (Mr. T. L. Miller), and the resident electrical 
engineer (Mr. S. E. Bastow). There was no opposition. 


Barrow-in-Purness.—O wing to the progress of the electricity 
department and the increasing demand for electric current, the 
consulting engineers (Messrs. Kincaid, Waller and Manville) have 
been instructed to report upon the advisability of providing 
additional plant. 


Battersea (London).— The vestry have resolved to extend the 
electric light mains and to erect additional are lamps at an increased 
expenditure of £5,381. Tenders are invite] on another page for the 
supply of arc lamps and columns. 


Bolfast.—After a debate, extending over two days, on the vexed 
question of electric traction, the Corporation on Wednesday appointed 
a committee to confer with the Belfast Street Tramway Co. as to 
110 terms upon which they would be prepared to sell their un der- 
taking. 

Berwick.— After considering the report of their consulting engi- 
neer (Mr. A. A. Campbell Swinton), the Council have decided to 
support the application of Edmundson’s Electricity Corporation for 
a provisional order 


Blackpool.—Application is to be made to the Local Government 
Board for sinction to borrow £42.515 for extensions of the electricity 
supply undertaking. The extension scheme has been prepared by 
the borough electrical engineer (Mr. Robert C. Quin), and the loan 
will be expended as follows : —New buildings and chimney, £6,500 ; 
four boilers, £1,500; steam dynamo, £10,002 ; steam, exhaust, and 
water pipes, coal conveyor, &c., £2,000 ; condensers, traction sets, 
battery, and switchboard, £8,400; high-tension feeder mains and 
ihree new transformer chambera, £7,500 ; and, with 10 per cent. for 
contingencies, the total is brought up to £42,515. This expenditure 
will bring the electricity works capital expenditure to an amount 
largely in excess of the gas works account. - 


Bolton.—An inquiry was held here 01 Tues lay into the appli- 
cation of the Corporation to borrow £100,000 for electric lighting 
purposes. The borough ele:trical engineer (Mr. Arthur Ellis) 
expliined that the loan would be employed as follows :—£11,911 for 
building, £47.521 for machinery, £4072 for accumulators, E23, 533 
for mains, £7,323 for transformers, and £5,634 for meters. Since 
the commencement of supply in October, 1894, the extensions had 
been almost co itinuous, on account of the great demand for current 
for lighting purposes. In 1898-9 the number of consumers was 559, 
the equivalent number of 8-c.p. lamp3 43,710, the number of units 
sold 416,635, the length of mains laid 50,870 yards. There was a 
profit of £1,205. 14s, 6d , out of which £1,000 went in reduction of 
rates. Since March 10,193 lamps had been connected, bringing the 
to‘al to 53,933, and 56 consumers were now awaiting connection. 
There was no street lighting by electricity, but the chairman of the 
Electricity committee (Dr. Panton) said that they were makin: 
strenuous efforts to get an arc lighting scheme for the town adopted. 
The application was unoppose 1. 


Brecon.—Mr. Bertram Thomas has been instructed by Col. John 
Morgan, D.L., to prepare an electric lighting scheme for Brecon, and 
a provisional order is to be applied for. The estimated cost of the 
project, which Col. Morgan has generously undertaken to defray, is 
put at £6,000. 


Ceylon — The introduction of the“ 25-cent” telegram has led toa 
phenomenal increase in telegraph receipts. This telegram rate is 
probably the cheapest in the world, and 1ts introduction has cau:ed 
a considerable extension of telegraph business throughout the island. 
54 miles of lines were added during 1898. 

Chertsey.—The Woking Electric Supply Co. will apply for a 
provisional order for Chertsey. ö 

Cleckheaton.— At a meeting of the Council on Tuesday it was 
decided to apply for electric lighting powers. The Councils con- 
sulting engineer is Mr. A. H. Gibbings, of Bradford. 

Conference of Railway Managers. — Mr. George H. Turner, 
general manager of the Midland Railway, has been unanimously 
elected chairman of the Conference of General Managers of the Rail- 
way Companies of Great Britain for 1900. 


Cork.—The amended scheme for,electric lighting submitted on 
Aug. 22 has been adopted by the Council. 


Croydon.—The Corporation have definitely decided to equip 
their tramways on the overhead system, and to lease the lines to the 
British Electric Traction Co. 


Dawlish.—On the recommendation of their consulting engineers 
(Messra. Taylor and Field), the Council propos? to apply for a pro- 
visional order. 


Dolgelly.—Before embarking upon electricity supply, the Council 
have decided to make a canvass of the ratepayers, in order to ascertain 
the probable support which would be accorded to a scheme estimated 
by the Electric Lighting committee to cost about £4 500. 


Dundee.—The first annual supper of the staff of the Dundee 
electricity station was held last week under the presidency of 
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ex-Provost Brownlee, who gave a short history of electric supply in 


Dundee and enumerated the many difficulties which had to be con- 
tended with prior to its establishment. Mr, W. H. Tittensor, the 
city electrical engineer, proposed the toast of his assistant engineers 
and referred to the competency of the staff under his control. 


Edinburgh.— At the Lord Provosts committee, on Friday, the 
expediency of making an arrangement with the National Telephone 
Co. in connection with the telephone service within the city was 
considered. The committee came to the conclusion that it would 
be advisable in the public interest to enter into a provisional agree- 
ment with the company on terms which would safeguard the rights 
of the Corporation in their streets, give a more efficient telephone 
service, and an alteration in rates which would benefit subscribers 
and lead to an extension of the service. There would also be a 
substantial rent paid to the Corporation by the company, The pro 
posed agreement would expire in 1911. 


Electric Traction in Lanarkshire.—Owing to the rejection by 
the Light Railway Commissioners of the scheme for the construction 
of a light (electric) railway between Hamilton, Motherwell and 
Wishaw, efforts are being made to induce the local authorities to 
themselves join in promoting a bill for the construction of the line. 


Electric Tramways in South Lancashire.—The South Lanca- 
shire Tramways Co. intend to promote a Bill next session to acquire 
powers for the construction of a network of electric tramways in 
South Lancashire. The scheme affects 18 local authorities. One 
main line will run from St. Helens through Newton and Leigh to 
Bolton; another through Ty} lesley to Swinton, where a connection 
will be made with the Manchester tramways ; and a third through 
Atherton and Hindley to Wigan. 


Erdington.—The Council will apply for a provisional order. 


Fatality.— Mr. Frederick Lyall, electrical engineer, in the service 
of the Caledonian Cycle and Motor Car Co, during a ride from 
Fetteresso to Aberdeen on a motor car, met with an accident which 
proved fatal. The machine got out of control. 


Friends in Need.—The members of the Sick Benefit Society of 
Meesrs. Crompton and Co.’s Arc Works, Chelmsford, have decided to 
subscribe a penny per week during such time as may be necessary 
towards a fund for the wives and children of soldiers taking part in 
the Transvaal war. The firm have been asked to deduct the amount 
from the wages of those employees who give their consent to the 
scheme—an arrangement worthy of general adoption. 

Messrs. Robey and Co., of Lincoln, have contributed 50 guineas 
to the Transvaal Refugee Fund. 

Glasgow.—-Col. Sir F. Marindin and Mr. A. P. Trotter officially 
inspected the eed el Cross-Govanhill electric tramway route on 
Wednesday. This line was opened for traflic yesterday. 


Gloucester.—A report by the resident electrical engineer (Mr. W. 
J. Bache), on the oP to light the Guildhall and other public 
buildings electrically, has been referred to the consulting engineer 
Mr. R. Hammond). 


Grays (Essex).—An inquiry was held here last week into the 
Council's AEn to borrow £13,000 for establishing electricity 
I There was no opposition. "The consulting engineer (Mr. 
A. H. Preece) submitted plans and epecification and technical details, 
The Council have received numerous applications for current, and it 
is estimated that the undertaking will be a financial success after the 
first year. 

Great Yarmouth.—On Friday an inquiry was held into the 
application of the Corporation to borrow £27,000 for electric lighting 
purposes The preseut loan is required for extensions to Gorleston 
and for electric tramway plant. The total capital expended was 
£38,615, and the Council had received sanction for borrowing 
£40,000. There was no opposition. 

Hanley.---An inquiry was held on Tuesday into the unopposed 
application of the ‘Town Council to borrow, amongst other sumas, 
£4,000 for the extension of electric lighting mains and for providing 
additional transformers, and also £1,000 for providing electric motors 
and fittings. The former loan to be for a period of 25 years and the 
latter 10 years. Ald. Hammersley said that the revenue of the elec- 
tricity 5 last year was E7, 670, and the undertaking was very 
successful. 


Hartlepool.—The Corporation recently received a proposal from 
the Hartlepool Electric Taat Co. for the acquisition of their 
provisional order. Though the Council are indisposed to transfer 
the order, the matter has been referre 1 to committee. 

Heckmondwike.—An inquiry has been held into the Council's 
Rep icon to borrow, amongst other sums, £14,000 for establishing 
electricity supply. The clerk (Mr. Anlay Macaulay), who gave par- 
ticulars of the application, said the Council obtained a provisional 
order in 1891, but owing to a report from their consulting engineer 
(Mr. W. C. C. Hawtayne) they recently decided to establish elec- 
tricity works. This proposal had had the sanction of the ratepayers. 
Mr. Hawtayne submitted plans and specifications and gave details 
of the proposed scheme, ‘There was no opposition, 


Houghton-le-Spring.—The Council have sanctioned a proposal 
to construct electric tramways. 


Interruptions.—On Monday evening a temporary failure of the 
electric light occurred at Birmingham, resulting in the supply being 
partially cut off for about lẹ hours. This is the first serious 
interruption of supply that has occurred in Birmingham. 

At Halifax there was an hour's interruption of supply on Monday 
in the evening. From seven to eight o'clock the electric cars near 
King's Cross and High Wells sections were at a standstill, and the 
street arcs were out. 

At Dublin, on Friday last, one of the overhead trolley wires of the 
electric trams was found broken in Parkgate-street, the damage 
being caused, it is supposed, by a fire escape on its way toa 
conflagration. 


Japan.—A recent report from the U.S. consul-general at Yoko- 
hama refers to the progress of the electrical industry in Japan. The 
art of electro-plating has developed considerably at Tokyo, where a 
large workshop was established as far back as 1887. After passing 
through many vicissitudes, this industry has firmly established itselt 
in Tokyo. The manufacture of telephone apparatus has so far 
advanced in Japan (with the exception of springs) that the bulk of 
the telephone apparatus usel in the country is home-made. "The 
manufacture is carried on both at Government and private works. 
In Tokyo a number of these private factories have been established, 
mostly in a small way. In the town of Osaka there are also several 
telephone instrument manufacturing firms. The electric motors 
required for the Kawasaka electric tramways were manufactured at 
the Shibaura Engineering Works, and are the first electric motors 
manufactured in Japan. It is stated that the machines are working 
well, and that the same manufacturers are supplying plant and appa- 
ratus for the Hoshu electric tramways. The whole of the plant for 
these latter lines, with the exception of wheels and springs, 1a being 
manufactured in Japan. An electric tramway is in operation also 
in Kyoto. 


Kettering.—The refuse destructor schem? has been postponed 
pending the presentation of Prof. Kennedy's report on electric 
ighting. 

Leek.—Messrs. Burstall and Monkhouse have been appointed 
consulting engineers, at a fee of 30 guineas, to prepare a preliminary 
report as to the establishing of electricity works. 


Light Railways.—The Middlesex County Council notify that 
they propose to apply for powers to construct five lines of light 
(electric) railways in their district. Power to employ electric or 
other mechanical power is being sought, and the lines will be con- 
structed to the standard gauze. The first line will be constructed 
between Willesden and embley, the second between Wembley and 
Harrow. on-the-Hill, the third between Harrow-on-the- Hil], Wem- 
bley, and Wealdstone, the fourth between Harrow Weald and Great 
Stanmore, and the fifth between Friern Barnet, Finchley and 
Southgate. 

The Garstang Council propose to make application for power to 
construct a light (electric) railway, and are in negotiation with the 
Blackpool and Garstang Light Electric Railway Co. 

The Light Railway Commissioners have sanctioned the construc- 
tion of a light railway between Faversham and Maidstone. The 
line will be 12 miles long, and is estimated to cost about £87,000. 

The Wandsworth District Board of Works have decided to oppose 
the application of the London County Council to the Light Railway 
Commissioners for powers to construct a system of light (electric) 
railways, as the bcard think that the procedure should be under 
the Tramways Act. 

English Industrials (Limited) have prepared and submitted to the 
interested local authorities particulars of their project for the con- 
struction of a light (electric) railway between Beeford and Hornsea. 

A scheme has been brought forward for the construction of a light 
railway from Witney to Burford, which the Gloucester and Oxford- 
shire County Councils are likely to support. 

The Light Railway Commissioners have submitted the Chelt en- 
ham-Cleeve-hill light (electric) railway order to the Board of 
Trade, and objections must be lodged with the Board before 29th inst. 
The promoter (Mr. Thomas Nevins) is applying for an order for 
extensions. 

The Board of Trade have confirmed the light railway order 
authorising the construction of a light (electric) railway from Stour- 
bridge to Kinver by the British Electric Traction Co. The gauge 
of the line will be 3ft. 6in. A period of three years is allowed for 
its construction, and passengers, minerals, animals, &c., may be 
conveyed, 

The Wellingborough Council have decided to support the applica- 
tion of the British Electric Traction Co. to construct a light (electric) 
railway from Wellingborough through Finedon to Kettering. 


Limerick.—The Corporation have definitely committed themselves 
to an electric lighting scheme estimated to cost about £18,000. The 
Limerick provisional order was obtained in 1892, and a report was 
obtained from Prof. Kennedy, who, however, is not able to continue 
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as consulting engineer, owing to pressure of work in connection with 
the London County Council electric tramway scheme. 


Lincoln.—At the Council meeting on Tuesday it was decided 
to apply for powers to construct and work electric tramways. 


Littlehampton.— A special meeting of the Council is to be held 
in order to consider an application for sanction to a proposed appli- 
cation for a provisional order. 


Llanelly.—An agreement has been entered into with the British 
Insulated Wire Co. for the erection of electricity supply works for 
lighting and traction purposes in this district. The company under- 
takes to supply current for private lighting at 6d., for public 
lighting at 4$d., and for heating and power at 2d. per unit. The 
council retain the right of purchase at 14, 21, or 28 years. 


London County Council.—At Tuesday’s meeting the recom- 
mendation of the Highways committee with regard to the use of 
electricity by the London United Tramways (set out in The 
Electrician for November 3rd) was again adjourned, pending a report 
from the Hammersmith Vestry. The Highways committee presented 
a report on the subject of electric tramways in Westminster. The 
Council has already decided to apply to Parliament for powers to 
embank the Thames from Victoria Tower Gardens to Lambeth 
Bridge, and to widen Millbank-street to 70ft. The committee 
consider it desirable that the Council should also obtain powers for 
the construction of a double line of tramway, to be worked on the 
underground system of electric traction, along Millbank-street after 
the widening has been carried out. It was estimated the tramway 
would cost about £6,000. The consideration of the matter was 
deferred. 


Lytham.— A report from the Council's consulting engineer (Mr. 
F. H. Medhurst) on the proposal to establish electricity supply was 
recently submitted. The estimated cost is put at £24,000. Considera- 
tion of the matter has been deferred. 


Malton (Yorks.). —The Council have sanctioned the application 
of the Northern Counties Electricity Supply Co. for a provisional order. 


Manchester.—Plans are being prepared for the construction of 
an underground electric railway in Manchester, which will connect 
all the city railway stations. The scheme has not yet been brought 
oflicially before the Corporation, but several members have inform- 
ally expressed approval, and parliamentary powers are to be applied 
for next session. i 


Manchester-Liverpool Electric Railway Scheme.—A syndi- 
cate has been formed, with a capital of £40,000 in £100 shares, and 
will apply for parliamentary powers fur the construction of a high- 
speed electric railway between Manchester and Liverpool on the 
Behr mono-rail system. The Exploration Co. of London hold the 
right of option of acquiring Mr. Behr's patents, but lave concurred 
with Mr. Behr in entering ioto an agreement with the syndicate 
under which, in the event of their obtaining parliamentary powers 
and the requisite capital being subscribed, Mr. Behr and the Explo- 
ration Co. bind themselves, at the request of the syndicate, to graut 
a licence for the use of the invention on certain terms, as follow :— 
(1) Payment in cash of £60,000 when railway is opened throughout ; 
(2) twelve yearly payments of £6,000 in cash ; (3) a yearly royalty 
of 25 per cent. of the net profits in perpetuity, after payment of 5 per 
cent. on the paid-up share capital. Under the agreement the 
Exploration Co. is entitled to one-third of all net profits of thesyndi- 
cate after the holders of the original share capital of £40,000 shall 
bave received, either by dividend or otherwise, an amount equal to 
the amount paid up in cash on the £40,000 of share capital. The 
Exploration Co. have requested Messrs. Mather and Platt (Limited) 
to carry out at their works such tests of electrical plant as may be 
found necessary, and in perfecting details of same ; and, in consi- 
deration, the Exploration Co. have entered into the preliminary 
contract with Messrs. Mather and Platt for the construction of the 
electric power plant. The directors of the syndicate are: Messra. J. 
S. Bergheim, London ; Mr. E. Tootal Broadhurst, Manchester ; Mr. 
D. Cunningham, Liverpool; Mr. J. H. Macmillan, Manchester ; 
Mr. Wm. Mather, Manchester ; Mr. William Oulton, Liverpool ; and 
the Hon. R. J. Strutt, Witham, Essex. 


Milan.—The transit service in this Italian city is wholly elec- 
trical, 42 miles of track being owned by the municipality, One 
line entirely encircles the city, and is divided into five sections. 
The Società Generale Edison hus an agreement with the inunicipality 
for the management of tbe tramways, which expires in 1920. The 
track was constructed by the inunicipality, who transferred it to the 
Società Generale Edison on payment of £175 per kilometie of single 
track. The arrangement between the municipality and the society 
provides for the deduction from the total annual receipts of all sums 
paid by the society to the municipality and by the municipality to 
the society, the remainder being divided in the proportion of 40 per 
cent. to the society and 60 per cent. to the municipality. In 1898 
ncarly 45,000,000 passengers were carried by the city tramways. 


Mile End (London).—A special meeting of the Vestry has been 
summoned for the 27th inst. to consider the advisability of applying 


for a provisional order. The County of London Co. already possess 
electric lighting powers for the district. 


Nantwich.—The Council have under consideration two schemes 
for the electric lighting of the district, one involving an expenditure 
2 £11,000, and another £7,000. A provisional order is to be applied 
or. 


Newport (Mon.).—In a report presentel by the Council's tram- 
way expert Sa Horace F. Parshall) it is stated that the site of 
the present electric lighting station cannot be utilised for a tram- 
way power station without impairing its efficiency. Mr. Parshall 
is of opinion that the best site available is immediately below 
the athletic grounds; that the overhead system should be 
carried out on the span-wire system throughout with a centre 
running trolley ; and that the use of top seats be adopted. His 
estimate of the total cost, exclusive of land, with all provision for 
future developments, is £91,480, but if armoured cables are laid 
direct in the earth, 485, O30. Parliamentary powers are to be obtained. 


Northallerton.— The Electric Light and Gas companies have both 
been invited to tender for the lighting of tli» streets. 


Oldbury.—The Gi committee has b2en instructed to deal with the 
application of the Midland Electric Corporation for Power Distribu- 
tion with regard to the supply of electric current for public and 
private lighting in the district. 


Provisional Order Notice.—The Brierley Hill Council give 
formal notice of intention to apply for a provisional clectric 
lighting order. 

Provisional Order Transfer.—The Heaton Norris District 
Council gi ve notice of intention to trausfer their provisional order 
to the Manchester Corporation. The Council reserve the right to 
repurchase at 21 years, or at any subsequent period of five years. 
The charge for electric current in the Heaton Norris district is to 
be the tame as in Manchester. 


Radcliffe.—Powers are to be obtained for the construction and 
working of electric tramways. 


Redruth.—The application of Edmundson’s Electricity Supply 
Corporation for a provisional order will be supported by the Council. 


Romford. —A formal resolution in favour of applying for a provi- 
sional order was pas:ed by the Council last week. 


Runcorn —The Highways and Buildings committee have be2n 
empowered to engage an electrical engineer to report upon the 
question of establishing electricity supply in the district. 


8t. Helens.—Pending the settlement of the controveray between 
the Corporation and the London and North Western Railway, as to 
who is responsible fur restoring the Peasley (‘ross Bridge to its 
proper height, the tramway manager (Mr. Cuttler) has had the 
standard on which the trolley is carried reduced in height so that 
the large bogey car used for the directors’ inspection on Wednesday 
pa sed safely under the bridge. 


Bale (Cheshire) —The Board of Trade have post poned the question 
of the revocation of the provisional order until Jan. 30 next. Current 
is altea ly being supplied by the Altriacham Electric Supply (Limite 1) 
to a few houses in the district, with the consent of the Council. 


Shoreditch (London) —The Vestry have adjourned the debate 
on the repert of the Electric Lighting committee respecting the 
allocation ef the available surplus of the electricity department, 
amounting, it is said, to £6,163. The committee consider that all 
money received as contributions from the rates since the inception of 
the electricity undertaking (being chiefly repayment of debt and 
interest before the works were comune ed) should be repaid 
to the rates. This item, which is £1,255. 8s. 2d., represents 
deficiencies in years ended March 25, 1893-6-7. On this 
repayment being made no monies from the rates will be 
involved in the undertaking either on maintenance or capital 
account, as all capital has been provided for out of borrowed money. 
The committee also propose to recompense the dust destructor 
undertaking for steam supplied, from the waste heat obtained from 
the parish refuse, by arranging for the electricity undertaking to pay 
a sum equal to the cost which they would have incurred had the 
electricity bien generated from coal, and from the average of 
17 metropolitan stations the chief engineer states that the cost of 
coal is about 1d. per unit on the total units sold, the other costs of 
handling the fuel, &c., being already fairly apportioned to the 
electricity department. On this basis the cost to the electric lighting 
undertaking would amount to £1,297. 5s. 8d., and, after deduct- 
ing from that sum the amount already spent fur coal, viz, 
£1,375. 138. 6d., there appears a balance of £2,921. 12s. 2d. 
to be credited to the dust destructor accounts as representing the full 
value of the steam supplied to the electricity und-rtaking. This 
payment would still leave a deticit in the dust destructor accounts of 
£694. 10s. 4d., against which the value of the steam supplied to the 
baths and washhouses should be set, as from the estimate of Mr. 
Manville it would have cost the baths more-than this sum for all 
charges in connection with the heating of the baths and washhouses 
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by separate boilers, In view also of the saving to the rates during 
the past year of over ls. per ton, or £1,186. 8s. 11d., on the parish 
refuse burnt, from the previous cost of barging, the committee think 
that the electricity undertaking should not be further saddled 
with the cost in past years of a distinct branch of the municipal 
service, such as dust disposal, which is payable out of the general 
rate and not legally chargeable to the lighting rate. The above 
roposals will dispose of the deficit on the dust destructor account. 
The committee have unanimously agreed to allocate E250 out of the 
surplus of the electricity undertaking to the Library committee’s 
account. This will leave an available surplus of £2,036. 10s. 4d., 
out of which the committee propose to apply £1,000 to reserve, and 
the balance of £1,036. 10s. 4d. is carried forward. The committee’s 
recommendations will be considered at the next mecting. 


Shrewsbury.— The general market is now lighted electrically. 


Stafford.—The market buildings are to be lighted electrically at 
an estimated cost of £230. 


Telephone Municipalisation.— At a meeting of the Glasgow 
Corporation, last week, the Telephone committee reported that they 
had received a communication from the Postmaster-General asking 
that, in order to enable him to complete the licence to the Corpora- 
tion for the erection of a telephone exchange, he should be furnished 
with new resolutions of the various local authorities similar to those 
formerly passed. The burghs included in the area have been asked 
to comply with this request. 

The General Purposes committee of the Burslem Council have 
. reported that, at the recent joint conference of local authorities at 
Longton on the question of providing a cheaper telephone service, the 
principle of competition was agreed to be desirable, and it was recom- 
mended that a committee be formed (one representative from each 
district) to obtain information as to the practicability of establishing 
a cheap telephone service, either by combination of local authorities 
or by a company. 


Torquay.—The demand for electric current continues to increase, 
and at present the equivalent of about 10,000 8-c.p. lamps is con- 
nected to the mains, and extensions will shortly have to be con- 
sidered. 


Tunstall.—Electric lighting powers are to be applied for by the 
Council. 


Underground Telephone Facilities.— The Battersea and Ham- 
mersmith vestries bave decided to icipate in the conference of 
London local authorities to consider the applications of the Postmaster- 
General for consents to the laying of underground telephone cables. 


U. S. Patent Regulations.— The United States Department of 
War has just announced an, arrangement for protecting United 
States patents and trade marks in Cuba, Porto Rica and the 
Philippines upon compliance with certain conditions. "The cost is 
but small, and the concession may well prove of interest to those 
doing business in these countries, 


Wallasey.—The Council have received sanction to the borrowing 
of £10,000 for electric lighting extensions. 


Warrington.—An inquiry was held here on Wednesday into the 
application of the Corporation to borrow £44,965 for electric light- 
ing N The town clerk (Mr. J. Lyon Whittle) sup- 
ported the application. A can vass of ratepayers had been made, 
and already applications for an equivalent of over 12, 000 8. c. p. 
lamps were to band. Plans and specifications were submitted 
by the consulting engineer (Mr. A. H. Preece), who stated that 
provisional contracts had been entered into for the supply of plant, 
and the Corporation would be in a position to supply electric current 
by July next. Answering a question, Mr. Preece said he thought 
electricity would successfully compete with gas. He was not aware 
that at Liverpool the street electric ares were being superseded by 
incandescent gas lights. The inspector said he had not come across 
any place where the electric light had brought any burden on the 
ratepayers. Neither had he heard that gas had suffered in 
consequence of electric light. There was so much gas now being 
used tor cooking purposes that it was making up for any loss which 
might be sustained as an illuminant in competition with electric 
light. As to the refuse destructor works, the steam raised would be 
utilised by the electricity department. There was no opposition. 


Wimbledon.—4An inquiry will shortly be held into the council’s 
application to borrow £22,000 for extensions of the electric lighting 
undertaking. The electricity department can now give a continual 
supply of current during the 24 hours. 


Wolverhampton.—In the annual report of the Lighting 
committee recently presented to the Council it is stated that the 
demand for electric current continues to increase, and that the 
equivalent number of 8-c.p. lamps connected in September was 
21,542, against 16,853 in October last year. There was an increase 
of nearly 45 per cent. in the units sold to private consumers. Various 
extensions of the distributing mains had been made in a number of 
streets ; the three-wire system of distribution had been adopted. 
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COMPANIES’ MEETINGS AND REPORTS. 


Eastern Extension, Australasia, and China Telegraph 


Company (Limited). 


The fifty-second half-yearly general meeting of this Company was held 
on Wednesday, at Winchester House, Old Broad-street, under the presi- 
dency of the Most Hon. the Marquis of TwEEDDALE, K.T. : 

The MANAGER and SECRETARY (Mr. F. E. Hesse) read the notice 
calling the meeting, and subsequently the minutes of the last ordinary 
general meeting, which were approved by the present meeting and signed 
by the Chairman as correct. 

The CHAIRMAN then said: Gentlemen, I have now to invite 
your approval of the report and accounts, which I presume 

ou will take as read. The report of the proceedings of the 
ast half-year I think will be deemed highly satisfactory. The 
gross revenue for the six months under review—-to June 30th last— 
has amounted to £324,361, showing an increase of £47,079 as compared 
with that of the corresponding period of 1898. This satisfactory 
result is due to increased traffic all over the Company's system, 
but more particularly with Manila and China. The working and 
other expenses have amounted to £107,266, showing an increase of 
£4,393. This is accounted for partly by the opening of the new 
stations at Iloilo and Cebu in the Philippine Islands, and partly by the 
greater number of staff necessary to deal with the increased volume of 
traffic. The usual interim dividends at the rate of 5 per cent. per annum 
have been paid for the past half-year, amounting to £62,500 ; and after 
transferring £5,000 to a special reserve fund in connection with the pro- 
posed removal of the head offices, and £100,000 to the general reserve fund, 
the sum of £13,299 is carried forward to the next account (cheers). During 
the half-year under review the general reeprve fund has been debited with 
£68,921 in connection with renewal work to the Saigon-Hong Kong cable 
and extensions to Iloilo and Cebu. Unfortunately, the political situation ia 
the Philippines shows little or no improvement, and it would seem that 
further heavy fighting must ensue before American rule is firmly established 
there. All I can hope is that before I next have the pletsure of 
meeting you six months hence a more satisfactory state of things will 
bave been brought about (hear, hear). You will have learned from the 
newspapers that shortly after I last addressed you Her Majesty's 
Government announced that they had decided to co-operate with 
certain of the Governments of Australasia and Canada in the laying of a 
State-owned-and-worked cable across the Pacific Ocean. Your Directore, 
in concert with the Eastern Telegraph Co., considered it right, in the inte- 
rests of the proprietors, to protest against the British Government entering 
into active competition with private enterprise and pledging the public credit 
of the country for such a purpose, more particularly as the companies had 
previously offered to provide an alternative all- British cable to Australia 
by an admittedly better strategic and commercial route via the Cape, and on 
terms more advantageous to the Governments interested. Accordingly, a 
deputation from the two companies waited upon the Chancellor of the 
Exchequer and Secretary of State for the Colonies, in order to express the 
companies’ grave objections to Ho serious an attack upon private intereste, 
and correspondence was subsequently exchanged between the Colonial 
Office and the companies on the subject. The remarks that fell from the 
Chancellor of the Exchequer and the Colonial Minister at the deputation 
made it clear that the Government was not disposed to withdraw from 
their promise to assist the Colonies in the manner indicated. At the same 
time they expreesed the opinion that the loss of traffic would not be so 
serious as the Company appeared to anticipate ; and, further, that there 
was no intention of competing on any other than fair and equitable 
terms. After careful consideration of the situation eo created, your 
Directors came to the conclusion that the interests of the Company would 
best be served by at once offering to meet the oft-expressed wishes of the 
Australasian Colonies for an alternative cable route and a reduced 
tariff. They accordingly submitted a proposal for extending the 
new Cape cable to Australia, without requiring any subsidy or guarantee 
from the Australasian Governments, and for at once reducing the tariff 
between Great Britain and Australia to 4s. per word, to be followed by 
further reductions, on a sliding scale, down to 2s. 6d. per word as the traffic 
responded to the reductions. The only condition attached to the 
proposal was that the Company should be accorded the same freedom 
of dealing directly with the public in Australia as prevails io this 
country and elsewhere. Without such freedom the Company would 
be entirely dependent upon the Governments for the collection, 
transmission, and delivery in Australia of the traffic, making it impossible 
for them to carry on their business on equal terms with their competitors. 
The proposal has been very favourably received by the Press, Chambers of 
Commerce, and mercantile communities generally in Australia, and we 
have reason to believe that it will eventually be accepted. The moment 
we receive satisfactory assurances on this point, the laying of the 
cable from the Cape to Australia will be proceeded with. With regard 
to the Pacific project, you will remember that the Imperial Govern- 
ment at first decided to limit their assistance to a subsidy payment 
not exceeding £20,000 per annum ; but as this decision caused great disap- 
pointment in Canada and Australasia, the Government were induced to re- 
consider their offer, and we understand that they are now prepared to take 
part in the ownership, working and management of the cable. The details, 
however, have yet to be settled, but it has been announced that an 
advisory board representing the British Government, the Australasian 
Colonies, and Canada has beeu or will be immediately appointed for 
this purpose. That the Pacitic cable when laid—say, in two or three 
years—will divert some of our traffic is, of course, self-evident. Still, 
I thiok we may, with our two independent cable routes and access to 
our, own offices in the principal towns of Australia, look forward to the 
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coming competition without serious apprehension (hear, hear). You will 
observe from the seventh paragraph of the report that it is proposed to 
alter the trust deeds of the staff pension and superannuation funds, to as 
to admit of the retiring age being reduced from 60 to 55. This change is 
very desirable, inasmuch as we find the existing limit age too high, and 
tending rather to the retention of employés who are no longer able 
to give efficient service. To effect th's salutary alteration in the 
tru-t deeds the contributions of the staff and of the Company to the 
pension fund will have to be increase 1 from 24 per cent. to 4 per cent. The 
staff, I believe, will gladly agree to this proposa: ; and I am confident that 
the proprietors, who Lave always shown a hearty wish to improve in every 
way the position of the staff generally, will without the slightest doubt 
give their support to this proposal (hear, hear). A formal resolution 
will be submitted to the meeting, after the adoption of the repoit, 
authorisiug the Directors to increase the Company's contribution from 
January lst next to 4 per cent. together with a sum sufficient to 
enable the trustees to pay the pensions which have already been 
parchased and may be purchased prior to December 31, 1899, at 
the age of 55 iostead of 60 years. The sum required from ttis 
Company to make up the back payments is roundly about £11,000, 
and if this amount be spread over 20 years, as proposed by the actuary, 
it will only represent a fev hundred pounds per annum in addition 
to the increased contributions. Authority will also be taken to make 
an alteration in the superaunuation trust deed, by which the age limit 
will be reduced to 55 years, the Company guaranteeing to make up the 
loss (if any) that there might be in the fund on ac:ount of such reducti n. 
I may say that the actuary informs us that there ia little or no probability 
of any loss arising under this head. With these observations, I will invite 
your approval of the following resolution :— 

‘ That the report and accounts of the Directors now submitted be re-eived 
and adopted.” 

Mr. FRANCIS A. BEVAN s-conded the motion. 

The CHAIRMAN put the resolution to the meeting, and, having 
declured it carried unanimously, said: Then, gentlemen, I have to propose 
the next resolution, which is rather a long one, although it is purely 
formal, namely :— 

“ That the Directors be authorised to increase from January 1, 1900, the 
Company's contribution to the staff pension fund under the indenture of 
June /, 1893, to 4 per cent., and from time to time to contribute a sum or 
sums which, in the aggregate, will be sufficient to enable the pensions which 
have already been purchased. and those which may be purchusc prior 
to and including December 31, 1899, to be paid to the persons who 
otherwise would have been entitled thereto under the suid indenture at the ags 
of GU years to such persons ot the age of 55 years; and that the Directors 
be authorised to guarantee or make qood. the deficiency (if any) there may be 
in the stuff superannuation funds under the indenture of June 30, 1893, and 
which may arise by reason of the funds being paid to the persons who other- 
wise wuld have been entitled thereto. under the said indenture at the aye of 
60 years to such persons at the age of 55 ycars That the Directors be 
empowered to make or concur in the making of such alterations in the said 
tudentures as they may deem expedient for the purpose of carrying out and 
giving effect to the hefore- mentioned resolution.” 

Mr. JOHN DENISON-PENDER seconded the motion. 

A SHAREHOLDER inquired whether the resolution was intended to 
apply to the staff abroad. . 

The CHAIRMAN: Yes ; we could hardly distinguish between the 
different members of the staff. Besides, the proportion of home staff is 
very xmall compared with the foreign. 

Mr. JOHN NEWTON said that he was glad to see that the Direc- 
tors looked after the staff well, as they did after the sbareh Idera. 
He trusted, however, that the pension fund would nut be used for the 
benefit of the individual «o much as for the benefit of the Company— 
he meant in this way: The Government said to every man in their 
employ that be must retire at the age of 65, but they made special 
exceptions by which a man might go on until he was 70, especially if his 
services were too valuable to be surrendered. In the case of th» Company, 
too, it might be far better for them to pay the full salary to a meinber of 
the staff who had reached the age limit rather than that he chould retire 
at 55 (hear, hear). He hoped that in connection with the Company's 
fund, if a man of 55 was of sufficient vigour not to necessitate hia retire- 
ment, he would not fall on the pension fund, but would remain on the 
salary fund of the Company. He wished to draw atteution to a 
remarkable lecture which was delivered on the previous day by a 
gentleman who was not exactly a friend of the two companies, and 
who described them as having got iuto the quagmire of a monopoly.“ 
Probably the chairman had had his attention drawn to the lecture, in 
which reference was made to the fact of how much the Colonies and 
England were knitted together at the present time. The lecturer, 
Lowever, did not admit that it was by means of the cable companiea, 
more largely than by any other influence, that the Colonies were 
now 82 closely knitted to this country that they could help the 
latter in any difficulty that might arise, as had been the case 
recently at the Cape. Reference was a'8o made by the lecturer to a remark 
that their cables slways broke when a full service was required 
of them. Although that was a meeting of the Eastern Extension Co., 
the; were so nearly allid to the Eistern Co. thas he thought 
the Chairman might have given the shareholders a little inforination 
fs to the positiou of the cable which was so prominently referred 
to by Sir Edward Sassoon. It seemed to him, notwithstanding the break 
of cables, that we were daily provided with & great deal of information 
from the Cape. Whether it was correct or not they did not know, but it 
must come over their cables. He thought that a statement about any of 
their cables being broken should not be allowed to go forth 
without the matter being put straight. The cables had rendered 

mmense services to the country in knitting the Empire together. They 


were told by their friend that he would not cease to attack tbis 
“quagmire of a monopoly." He (Mr. Newton) thought it was scarcely 
fair to those who had put their money into cables communicating 
between this country and all parts of the world that they should be 
described as a sort of vampire feeding upon the country. He did not 
think that such attacks would bs made on the brewing interests of 
the country, although they were also in the quagmire of a monopoly." 
He did not think tbat the property ought to be attacked, as telegraph 
property was so constantly and peraistently attacked, because of the 
rates they charged for communicating information from England to 
abroad aod from abroad to this country. Not a word, however, was 
ever eaid by the companies’ critics as to the immense development 
of coding, which reduced the 4s. a word, or whatever the charge might ba, to 
a very trifling figure indeed. It was now proposed that they should be 
attacked by every Chamber of Commerce in the country, but he trusted that 
the immense number of shareholders in telegraph property would put 
their feet down and stop such attacks on what he maintained had been 
the most beneficent monopoly ever known in the world, and which had 
rendered more service to civilisation than even steam or any other great 
invention. Their enterprise was not a monopoly at all, and it ought not 
to be so considered. 

The CHAIRMAN : Ladies and gentlemen, with respect to the alteration 
of the pen:ion and superannuation funda, there is no intention of com- 
pulsorily retiring any of our staff at the age of 55. What is proposed 
only enables us to do this in cases where the inefficiency of any member 
of the staff is due to age or any other cause. There is no object what- 
ever in retiring a good man at the age of 55 if he has plenty of work in 
him. I read Sir Edward Saesvon's remarks this morning. The lecture is 
evidently a rechaugé of what he said when he went before the Chancellor 
of the Exchequer and the Colonial Minister. He makes one reference to a 
remark which I made on the subject of the interruption of cables during 
the time of war. I said, as a matter of fact, that the interruption of com- 
munication bet ween Cuba and the United States was never effected, although 
one would have supposed that the United States, having complete powcr 
of the sea, and having sume object in interrupting the communication, 
would have taken effectual ateps to do so. As a matter of fact, how- 
ever, they did not. With respect to the question of monopoly, this 
is an old charge against the companies. 1 had t» meet it when I 
eaw the Chancellor of the Exchequer and the Colonial Minister, and I then 
pointed out that we had no monopoly at all between tbis country and 
Australia, or between this country and ludia. To India there are 
various routes, and so there are to China: and the word “monopoly” 
does not apply t» us in auy way whatever. The best evidence of that is 
that the Government are going to lay a cable, which they could not do 
if we had a monopoly. Then, with respect to the breakdown, reading 
that paper I judged that the lecturer meant to leave the impression that 
we are cut off from the Transvaal aud Natal because the cables are 
interrupted. That is the only interpre'ation that can be put upoa it. 
He quoted what Mr. Chamberlain once sail—that when we are in 
trouble in Africa the cables generally give out, and he then pointed 
out that this is illustrated on this particular occasion. However, 
only one cable is interrupted —the (ast const cable. The west 
coast cable is working as well as it could possibly work. With 
respect to the east coast cable, too, I may say tbat everything has 
been done that could be done to ensure its speedy repair. We have no 
fewer than three repairing ships on the coast ready to repair any fault, 
and I confess that we are not a little disappointed that this particular 
fault in the Mozambique cable hai not Leen repaired before this. 
There is, however, no interruption between this aud the Cape 
ev far as tel-graphic communication is concerned. It is impossible, 
as you wll easily underatand, to command the cables or tv 
prevent interruptions from taking place. They aris? from various 
causes, natural and artificial, sometimes proceeding from ehips’ anchors 
«nd sometimes being caused by mischievous persons. I am, however, 
happy to say that durirg this war an interruption has not once occurred 
in the communication. Mo: eover, if the Government had only listened to 
us a year or so ago, we should have had a third cable to the Cape before 
this, We are laying à third cable now, having comparatively recently 
obtained permission to land at the Cape, Had that permission been given 
to us a year or a year and a half ago, that cable would have been laid 
before now, and neither Sir Edward Sassoon nor anyoue else would have 
been able to reproach us. 

Mr. NEWTON inquired whether the new cable would be on the east or 
the wést coast. 

The CHAIRMAN : The west coast. 

A SHAREHOLDER asked the approximate cost of extending the cable 
from the (spe to Australia, and also whether the funds necessary would 
Le provided from the reserve or by new capital. 

‘The CHAIRMAN : The cost of that cable will be debited partly to the 
Has ern and partly to the Eastern Extension Co., and the share of the 
Eastern Extension Co. will be something like £1,000,000. He then put the 
resolution, and having declared it carried unanimously, said : That consti- 
tutes the business of this meeting. I think you will agree with me that 
the Company is in a very prosperous condition, and that our future ia by 
no means one that we ne.d be anxious about. 

Mr. GIBB then proposed a hearty vote of thanks to the Chairman, 
Directors, and staff for the efficient manuer in which the affairs of the 
Company had been conducted. 

Mr. NEWTON seconded the motion, which was carried unanimously. 

The CHAIRMAN : Gentlemen, I beg to thank you, on the part of iny 
colleagues and myeclf, for the cordial way in which this vote has been 
proposed and rec:ived by you. We appreciate your good wishes and 
opinions, | can assure you, most heartily. I believe that we shall be able 
to give you a very good report at the end of this half-year (applause). 

The proceedings then terminated. 
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West India and Panama Telegraph Co. (Limited). 


The report of the directors of this company for the half-year ended 
June 30 states that the amount to credit of revenue is £30,929. 10s. 8d., 
against £359,612. 14s. 2d. for the corresponding half-year of 1898. The 
expenses have been £21,192. 4s. 8d., against £21,704. 17s. 5d., leaving 
£9,437. 6s., which, with £4,920. Os. 8d. brought from last account, makes 
£14,357. 6e. 8d., with which it is proposed to deal as follows :— 

First Preference dividend (six months), 6s. per share, £10,568. 18s.; 
second Preference dividend (six months), 6s. per share, £1,400. 14s. ; 
Ordinary shares, 6d. per share (free of tax), £2,208, Os. 6d.; balance 
forward, £379. 14s. 2d. The total receipts show a decrease of £8,683. 3s. 6d. 
compared with the correaponding period of 1898, when they were 
abnormally large consequent on the Spanish-American war. 

The expenses of repairing cables during the half-year amounted to 
£8,354. Ba. 3d., being £572. 15s. 1d. less than those for the corresponding 
period. The St. Lucia-St. Vincent cable, which was interrupted by the 
hurricane of September last year, has been finally restored. The cost of 
renewing the original part of this section, amounting to £2,616. 8s. 4d., 


of £50,000 of this stock being reserved for holders of the existing £50,000 
Four and a-Half per Cent. Redeemable Second Debenture stock (for 
exchange). The proceeds of the present isssue are required to discharge 
loans from bankera, and to provide funds for further extensions of the 
Company's Loughborough works. The debentures are fully secured, and 
have doubtless been fully subscribed. The present price of the Redeem- 
able Second Debenture stock is practically that of the new issue (1043. 
105) the yield being about 4} per cent. With sound investments of 
this character available it is not surprising that investors in electrical 
securities have shown a reluctance to subscribe to recent issues of a highly 
speculative nature. 


STOCK EXCHANGE NOTICES.—A pplication has been made to the Stock 
Exchange Committee to allow the further issue of 565 £10 fully-paid 
shares (Nos. 205,994 to 206,558) of the Brazilian Submarine Telegraph Co. 
(Limited) to be quoted in the official list. Application has also been made 
to the committee to appoint a spec'al settling day in and to grant a quota- 
tion to £150,000 Five per Cent. (1891) Preference stock, £200,000 Five 
per Cent. (1896) Preference stock, and a further issue of £225,000 


Consolidated Ordinary stock of the City and South London Railway Co. 


d . The Jama'ca-San J Porto Ri bl 
has been charged to reserve e Jama'ca-San Juan (Por ico) cable in liu GE Preference and Ordinary shares Dow quoted. 


was interrupted by the hurricane which occurred in August last year, 
which also damaged some of the company’s land lines, all of which have 
since been repaired. 

A contract has been entered into for the manufacture and delivery to 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


43 | 
the West Indies of 310 knots of cable for stock. Week 5 Inc, | No. AGGREGATE. 
The Danish colonies of St. Thomas and St. Croix have renewed their Line. ended 8 or Dec. e Amount lae 
subsidies for a further term of five years. < ount or Deo. 
IMPROVED ELECTRIC GLOW LAMP CO. (LTD.).—A private meeting of 1899 „% „ £ £ 
e „. 2 P * | p 
this company was held yesterday (Thursday) morning. Birmingham „ Nov. 4 4,339 + 471, 18| 75,040 |+ 8,046 
Blackpool Corporation... „ 2 172 | + 6 31| 19,569 |+ 4,305 
Black pool and Fleetwood „ 6 189 | — à, 18 19,061 |+ 5,926 
Bradford Corporation. „, 348 T 79 64 21,263 bes 
Brisbane Trams ......... Sept.20 1,527 ＋ 618 51 66,456 |-- 19,668 
CITY NOTES. *Bristol Trams & Carriage Nov. 3 3,140 ＋ 573 18 56,206 |+ 5,433 
m—— Buenos Ayres& Belgrano Oct. 8 | 2,565 | + 965, 40| 85,914 | 4- 39,864 
MEMORANDA.—Bank rate 5 per cent. (since Oct. 5, 1899). Price of | City&South London Ry. Nov. 5 1,045 “ 18 19 18,325 — 21 
silver 273d. per oz. (Nov. 9). Consols (22 per cent.) 10351—1014 for | Dover Corporation . .. „ 4 175 T 10 31 6975 | .. 
money, 1043 —104 f for account; 24 per cent. 101 - 1014 (Nov. 9). Dublin United ..... ee „ 9 | 2670 +2,335 . -— nag 

Stock Exchange Settling Days: Console, Dec. 1; Stocks and Shares | Dublin Southern Dist...) „ 5 692.- 41 ... 

Continuation Days, Nov. 15 and 28; Ticket Days, Nov. 14 and 29; Pay | *Gla:gow Corporation . „ 4 8.740 + 65898. e 

Days, Nov. 15 and 50; Mining Share Carry-over Days, Nov. 11 and 27. *Liverpool Corporation... Oct. 28 7,027 4 1,049 43 295,746 784, 020 

TEN Liverpool Overhead Rly. Nov. 5 | 1,875 + 422 19 31,159 + 895 
BRUSH ELECTRICAL ENGINEERING CO. (LIMITED).—Subscriptions | {Sheffield Tramways ...... „ 5 | 1,879; + 789 44) 62,158 117.718 
have been invited this week to an issue of £75,000 Four and a-Half per | South Staffs. Trams... .  , Š 697'+ 33 44 29,555 |+ 1,469 
Cent. Perpetual Second Debenture stock at a premium of £5, a balance * Partly eloctrical. 
ELECTRICAL COMPANIES’ SHARE LIST. 

FR Po Pasvious ' Price Harz ER | Business Done 
PRESENT | EE Di | NAME. Wxrk's Price, Wednesday.“ Cxxr. | DivX D Dun. Donixo Weex 
AMOUNT. | Brio | DERB--. Ocr. 31. Nov. 8. Yirrprp. | Ex DINO Nov. 8. 

| TELEGRAPHS. | | | ' 
i £ 8. d. Highest | Lcwest 
£110,900 100 44 »African Direct Telegraph 47 Mort. Deb. (red.) 100 104 100 104 | 16 1 January and July. | iis | 8 
25, 000 10 Se Amazon Telegraph........ CCC | 3 4 ; 3 4 ET | June and December M wae 
£125,000 100 5% Do. 5 per Cent, Debentures... .............. eee 85 90 85 90 5 111 isa ees ed 
£875,520 | Stock 15/0 Anglo. American . . —€——À— 65 683 : 65 88 4 8 3 | Feb., May, Aug., Nov. 44 66 

£3,062,240 | Stock 99/0 Do. Ff a onsec rar tags RN e GOLES 1166 1171 1163 117 6 2 2 ” » 116 | 1163 

£3,062,240 | Stock 13/0 Do.  Deferred.....................-... HA RACE 168 17 17 17 6 2 10 i 171 164 
206, 10 5/0 | Brazilian Submarine . . . . . .. . . . xd and bonus 15 15} | 15 155 419 4 | Mar., June, Oct., Dec. 154 15i 
£75,000 100 6% Do. 5 per Cent. Debs. (2nd Series, 1900) ...... 107 111 107 111 | 411 6 June and December... ade vas 

10,000,000 8100 911 | Commercial Cable Capital Stock ........................... 1*0 190 | 139 190 | 4 4 3 Jan., Apr., July, Oct. Ya ae 
£1,365,141 | Stock AZ Do. 4 per Cent. Debenturoe Stock . 108 105 103 105 | 316 6 22 " . 104 1031 

16,009 lo 8/0 | Cuba Submarino Ordinary ...............xd and bonus, 9 ly l 9 10 8 0 0 February and August ex ie 
6,000 10 10.0 Do. Preference 10 per Cente . xd) 19 20 19 20 ' 6 0 0 ” - or | uA 
12,831 5 2:0 | Direct Spanish Ordinary e 4 5 | 4 5 | 400 | April and October...... s | P 
6.000 5 5/0 Do. lv per Cent. Cumulative Preference | 9 10 9 10 6 0 0 x 5 T us 
£30,000 50 457 Do. 4} per Cent. Debentures .......................|. 103% 107% 103% 1077 441! January and July...... n" "M 
00,710 20 30 | Direct United States Cable . . . 111 121 12 124 512 0 | Jan., Apr., July, Oct. 12 is 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) ...| lol 104 101 104 4 710 | Juneand December ... ays "A 

£4,000,000 | Stock 5% Eastern Ordinur n.. . q . ee 156 161 157 162 4 6 8 Jan., Apr., July, Oct. 161 154 
£1,795,000 | Stock 817 Do. 3} per Cent. Preference Stock ......... ..... 99 102 99 103 3 8 8 i 2" Wop; 99 
£1,432,268 | Stock 45 Do. 4 per Cent. Mort. Deb. Stock (red.) . Xd 117 122 117 122 3.5 7 | May and November... 1203 | 118 

230,000 10 2/6 | Eastern Extension . .. . . . . . nn: | 15 15 15 16 4 7 6 |Jan.. Apr, July, Cet | 16 15^ 
£320,000 | Stock 47 Do. 4 per Cent. Debenture Stock .................. 118 123 118 123 8.5 7 | February and August 129 sii 
£16,200 100 5% * Do. 5; (Austlu. Gov. Sub.) Deb., 1900 (reg.) . 99 108 99 108 417 4 | January and July...... 925 
464,100 100 5 | Do. (Bearer)... 5 100 103 10) 103 417 1 S » 
£17,400 100 5% Eastern and S. African 5% Mort. Deb., 1900 (reg.).. 99 103 99 103 4 17 1 »i 12 
£21,500 100 5% Do. C/ »A 100 103 100 103 417 1 » és is. 
£300,000 100 4% Do. 4 per Cent. Mortgage Debentures, 1909 a 101 104 lol 104 31611 | February and August b | NO 
£200,000 25 44 Do. 4 per Cent. Mauritius Sub. Deba.(red.)xd 102% 105% ; 1017 108% 3 16 10 | May and November $us i 
180,227 10 1/9 | Globe Telegraph and Trust . xd, 11 114 11} 112 4 9 4 | Jan., Apr., July, Oct. | 113 111 
180,042 10 30 Do. U per Cent. Preferonce . ꝗ . xd 151 16 151 16 315 0 » ” 143 15g 
150,000 10 5.0 Great Northern of Copenhagen ..... ideale desir ia eR us sande: 30 33 30 31 4 0 8 | January and July...... 301 25 
£89,500 100 41^ , Halifax & Bermuda Cuble 4} 7 Ist Mort. Deb. (red.). 100 103 100 103 47 5 Z es 
17,000 25 126 | Indo-European 2o cri r eo er REnEoE Trace d xd 43 52 4 52 416 2 | May and November ... 484 
£100,000 109 6% London Platino-Brazilian 6 per Cent. Debs., 1804 .... 106 109 106 109 5 10 1 | March aud September 105} 
£100.000 100 4% , Pacific & European Tel. 47 Guar. Debs. (red.) 103 106 103 106 315 6 June and December. d 
11,839 8 eu,, 8 ' 7 8 7 8 6 0 0 April and October...... nae 
3,331 | £100 Cert 64 | Submarine Cables Trust 123 133 | 129 134 4911 js »5 133 
15,609 10 e. , West African Telegraph .............. . . q i 2k 34 2} 31 4 9 3 | December and July ... ads 
£200,000 100 6% Do. 5 per Cent. Debentures (red.) . 99 102 99 102 413 0 | Marchand September | 100 us 
90,008 2} bis West Coast of America .................eeeeeeeeeeeee i t l i 1 - is sii ' is 
£150,000 100 4/ * Do. 4 per Cent. Debentures . qq 102 106 102. 105 318 8 January and July... OO 
88,321 10 2/6 West India and Pana . ͥ | 11 1} | 13 1§ p May and November... 18 - 
84,563 10 6/0 Do. 6 per Cent. Ist Preference. ; 10) loz Job 101 5 11 6 ss is 104 "i 
4,669 10 6/0 | Do.  6per Cent. 2nd Preference „„ 8i 9b | 9 10 6 0 0 a $5 "e | s 
£90,000 100 5 Do. 5 per Cent. Debentures . ..... .. .. 104 107 103 108 41311 | January and July...... 106 - 
1389.731 Stock 47 Western & Brazilian 4 per Cent. Debenture Stock.. 104 107 104 107 315 0 June and December. 1044 ie 
£158 100 100 64  *Western Union 6 per Cent. Sterling Bonds (red.) ..| 98 103 ! 98 103 | 616 6 . Marchand September | so - 
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Present | ÁMOUXT 
AMOCNT. OF 
HARK. 

44,000 £5 
224,850 10s. 
11,000 1 
81,000 1 
490,000 5 
15,000 10 
15.000 10 
250,000 5 
1,329,471 | Stock 
171,504 1 
58,000 5 
£179,917 | Stock 
100,000 | 1 
6,000 10 
6,000 10 
19,661 5 
12, 000 5 
20, 000 5 
30,000 5 
20,001 5 
20,000 5 
31,000 5 
£100,000 | Stock 
$1,200,000 $1,000 
60,000 10 
10,000 10 
£100,000; Stock 
40,000 10 
20,000 10 
£200,000, Stock 
15,000 5 
10,000 5 
110,000 3 
48,050 ó 
£100,000 | Stock 
62,500 | 10 
22,500 10 
£220,000! Stock 
6,152 10 
10,000 5 
300,000 1 
£130,070 | Stock 
150,000! $100 
£123,200 100 
31,980 $ 
20,000 | 5 
65,000 5 
79,900 5 
125, 000 1 
40,000 5 
27,500 5 
90, 000 2 
90, 000 2 
£125,000 | Stock 
£50,000! Stock 
20,000 5 
20,000 5 
490, 000 Stock 
300,000 1 
60,000 1 
60,000 1 
32,098 3 
4100, 000 100 
60, 000 1 
99,261 5 
17,139 ó 
£350, Stock 
26,100 5 
112,100 2 
35000] 2 
182,500 Stock 
91.195 1 
15,900 10 
3,000 10 
450.000 Stock 
50,000 10 
£300,000 100 
37,350 12 
£150,000 100 
20,000 5 
20, 000 3 
30,000 5 
30,000 5 
£100,000 | Stock 
12,000 10 
4167, 900 100 
50,000 10 
25,000 10 
£100,000 | Stock 
30, C000 10 
30,000 10 
£200,000 | Stock 
40,000 5 
27,500 5 
265,585 | Stock 
39,230 10 
178,303 10 
£630,000 | Stock 
22,500 10 
37,000 10 
15,000 10 
20,000 10 
£187,701 | Stock 
20,000 10 
10,000 , 10 
£200,000, Stock 
37.500 10 
10,000 - 10 
125,000 Stock 

' 24,000 5 
30,000 5 
13,334 10 
20, 000 10 
£510,000 Stock 
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THE ELECTRICIAN, NOVEMBER 10, 1899. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Prxviovus Price 
NAME. Wzxx's Paice,’ Wednesday, 
Ocr.8. | Nov. 8. 
TELEPHONES. | 
Chili Telephone (fully paid) ................................. 2 3 2 3 
Consolidated Telephone Const. & Manufacturing. i | 1 
Monte Video Telephone Ordinary .................. .. xd | 
Do. ö per Cent. Preference ......................-. xd 15 1 
Nen, 8 TM 5 ii | 9 5} 
Do. 6 per Cent. Cumulative let Preference ..| 13 14 14 15 
Do. õ per Cent. Cumulative 2nd Preference. 134 114 | l4 15 
Do.  6perCent. Non-Cumulative 3rd Pref, ... 5l 54 51 533 
Do. Debenture Stock 34 ner Cent (red.) 100 102 100 102 
Orlentall .. rr i 1 1 
United River Plau 4 5} 4 5} 
* Do. ö per Cent. Debenture Stock (red.) ......... 105 108 | 105 108 
ELECTRICITY SUPPLY COMPANIES. 
Bl'ckh'th & Gr'nw'eh LD’ st’ ot Elec. Lt. Ord. (15s. pd. i 1 | i 1 
Bournemouth and Poole Electricity Supply Ord. 18 133 13 183 
Do. 44 per Cent. Cumulative Preference 10 11 10 11 
Brompton & Kensington Electricity Supply Ord. .. 73 8 | 7k 8i 
| Do. 7 per Cent. Preference ...... MARS pae dels 9 10 9 10 
Calcutta Elec. Supply Ordinary (£4 paid) ...... ; bi 61 51 6 
Uharing Cross & Strand Blectricity Supply Corp. ... 9 10 | 9; 10b 
Do. (Nos. 3,001 to 50,000 „ 9 1 i 9} 10} 
Do. 44 per Cent. Preference | 6 6 6 64 
Chelsea Electricity Supply Ordinary suu 8 9 8 9 
* Do. 4% per Cent. Debenture Stock (red.) ..... 110 112 111 113 
OhicagoEdisonlstMort.5 30yearGold Bonds red 100 110 100 110 
City of London Electric Lighting Ordinary ........... 11 12 ` IR 123 
bo. 6 per Cent. Cumulative Preference 124 133 13 14 
Do. 5 per Cent. Debenture Stock (red.)........| 125 130 125 130 
County of London and Brush Prov, Ordinary ......... 10 11 | 10 11 
Do. 6 per Cent. Cumulative Preference ...... 13 14 (13 14 
Do. 447; Deb. Stock Certs. (all pd.) (red.) . Q 111 114 | 111 114 
Kensington and Knightsbridge Ordinary .............. | Mi 134 123 13% 
Do. 6 per Cent. lst Preference .................. 74 7 7 71 
London Electric Supply Ordinary 3 4 3 4 
Do, 6 per Cent. Preference ........ — 6 6] 6 61 
Do. 4 per Cent. Ist Mortgage Debentures ...... 104 106 ! 104 106 
Metropolitan Elec. Supply Ord. (Nos. 1 to 62,600) 15 16 | 15 16 
Do. (Nos. 62,501 to 85, 000) . 14 15 14 15 
Do. per Cent. Deb. Stock First Mortgage. 117 119 117 119 
| Notting Hill Klectric Ordinary... . . .. . . 15) 16} 151 — 16i 
Oxford Electric Ordinary. .. ... ...... . . 6 i | sj E 
Rand Fleerſe‚e‚e‚e ov Ras Lad oas eU 
River Plate El. Lt. & Tr'ct'n, Ltd., 5% lat Mor. Deb. 85 90 80 90 
Royal Electric Company of Montreal Shares ......... 160 1380 160 180 
* Do.  4jper Cent. lst Mortgage Debentures 103 105 | 103 105 
Bt. James's and Pall Mall Electrio Ordinary 16 16 151 10 
Do 7 per Cent. Preference ........................... 9 9j 9 9 
South London Klectric Supply Ordinary (£4 paid) 31 4 | 8 4 
Westminster Electric Supply Ordinary. . . . .. 144 15 | Mb 153 
ELECTRIC MANUFACTURING, &o., COMPANIES. | 
Aron Electricity Meter 6 per Cent. Cum. Pref. ...... 14 T" 1 H 
British Insulated Wire Ordinary. e 11 12 n 12 
Do. Preference  ..................... . e 6 6 | 6 6 
Brush Electrical Engineering.. Tm f ji ] 2 
Do. õ per Cent. Pref. Non-Cumnlative ......... 24 21 2} 2 
Do. 44 per Cent. Perpetual Deb. Stock ........| 109 113 110 116 
* Do 2nd Debenture Stock (red 101 107 104 107 
Callender’s Cable Construction Ordinary. xd 18 14 13 14 
Do. ö per Cent. Cumulative Preference ......... 5 6 54 6 
Do. 44 per Cent. lst Mortgage Deb. (red.) 118 116 113 116 
Castner-Keliner Alkali Co. (fully paid) xd lj 1 lj 1g 
Chadburn’s Ship Telegraph Ordinary  .................. 1 1 1 1} 
Do. 6 per Cent. Cumulative Preference ......... 1 1 1 1} 
Crompton and Co. (Nos. 1 to 82,098) 34 4 31 4 
* Do. 5 per Cent. First Mortgage Deb. (red.). 100 103 100 103 
Davis and Timmins 6 per Cent. Cum. Pre 1 1 i 1 
Edison and Swan United (“ A'' Shares) (£3 paid) 2 23 2 23 
Do. // toa bI aka PES Cua Dcbrges: 4 5 4 5 
Do. 4 per Cent. Mortgage Deb. Stock (red.)... 95 97 95 97 
Edmundson’s Electric Corporation Ord. (fully Sn 5 54 5 51 
Electric Construction Co. (Limited) ..................... 2 21 2 21 
Do. 7 per Cent. Cumulative Preference 3 31 3 34 
Do. 4 per Cent. lst Mortgage Deb. (red.) 108 106 104 107 
Elmore's Patent Copper Depositing ......... T— as } i i 
Henley's Telegraph Works Ordinary . ...................| , x 
Do. 7 per Cent. Preference . ; ; 
Do. 44 per Cent. Mortgage Deb. Stock (red.) .. 111 114 111 114 
India Rubber, Gutta Percha, &c., Works 21 22 | 21 22 
Do. 4 per Cent. 1st Mortgage Deb. (red.) ...... 10) 104 100 104 
Telegraph Construction and Maintenarce . 37 41 37 41 
Do. 4 per Cent. Debenture Bonds, 1909 103 106 103 106 
Do. Manufacturing Ordinary......................- 9} 9i 9} ył 
Do. b per Cent. Cumulative Preference ......... | 54 6 54 6 
Willans and Robinson Ordinary... 10} 11 104 11 
Do. 6 per Cent. Cumulative Preference ......... 7 af 7 74 
Do. 4} per Cent. lst Mortgage Debentures ..| 106 108 106 108 
ELECTRIC RAILWAYS, TRAMWAYS, A0. 
Blackpool and Fleetwood Tramways ..................... 19 21 19 21 
Brisbane Tramway 5 per Cent. Debentures . . „ 104 106 101 106 
Bristol Tramways and Carriage Ordinary ............ 23 21 23 21 
Do. , Cumulative Preference (£1 pald)............ 44 43 43 43 
Do. 4 per Cent. Debentures . 118 119 118 119 
British Electric Traction Ordinary. 16) 17 163 174 
Do. 6% Cum. Pref. (Nos. 30,001 to 60,000)...... 134 11 134 11 
Do. 5 per Cent. Perpetual Debentures ......... 126 129 126 129 
Buenos Ayres & Belgrano 6% A“ Cum. Pref 3} 5) 5i 51 
„„ ðͤ d ĩͤ ̃ ⁵ MIS 5 53 5k 53 
Do. 5 per Cent. Debentures . . 108 111 108 111 
Central London Ordinary ......... . . . . o 10 10} 10} 104 
GG“ ́ VMVVUimi W000“ N 2 222 99595 . e, 
City aud South London Railway Con. Ordinary...... 63 66 63 66 
Do. Ordinary (Nos. 1 to 22,500) (fully paid)...| 61 63 6} 63 
Do, (Nos. 23,6501 to 60,000) (£4. 108. paid)...... 34 43 34 4) 
Do. 5 per Cent, Perpetual Preference (1891)... 14 15 14 15 
Dos (1890) nrg esaia aa ERAAI 13} 111 13i 111 
Do. 4 per Cent. Perpetual Debonture......... xd. 132 131 132 131 
Imperial Tramways Ordinary. . „023 21 23 24 
Do. ò per Cent. Preference 154 15 151 16i 
t . Do. 43 per Cent. Debent ure METRE 114 115 111 115 
Liverpool Overhead Railway Ordinary... 9 5) 9} 31 
Do. 5 per Cent. Preference ................... . 131 103i 1314 13 
Do. 4 per Cent. Deben ture q 101 106 | 101 103 
New General Traction Ordinary ............ 3} 4, | 89 B 
Do. 6 per Cent. Cumulative Preference......... 5 ó$ | 5 5 
Potteries Electric Traction Ordinary .............. 5788 13 11 13 11 
Do. 5 per Cent, Cumulative Preference ......... 10 11 ' 10 11 
Waterloo and City Ordinary .. .. . .. JOL 108 101 10$ 


Ratk PER 
CkxT. 
TIE. pp 
£ s. d. 
613 4 
415 8 
5 0 0 
5.00 
514 S3 
40 0 
40 0 
4 J0 11 
3 8 8 
5 0 0 
5 11 3 
413 9 
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February and August 
»9 ?9 


June and December ... 
April and October...... 
l. o wes 
June and December ... 


2 


March and September 
February & August... 


9,9 3 
March ............. evade 


April and October...... 
February and August 
January and July...... 
June aud December ... 


March and September 
Jauuary and J uly...... 


Mar..J une, Bept.,Dec. 
April and October...... 


June and December s 
March 


April and October...... 
February and August 


March and September 


February and August 
June and December ... 
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January and J uly...... 
9 39 
February and August 


June and December T 
Half-yearly ............... 
d sunny and July...... 


February and August 
[EJ »» 
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Maroh and July......... 


February and August 


June and Decem bor Hs 
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January and July...... 
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Match and September 
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In calculating the yield on this security, allowance has been made for accrue interest, but not for redemption. 
| t The Londor Rtcck Exchange Committee refuses to annta these, 
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NOTES. 


5 

Ar a meeting of the Leeds City Council, on Thursday last 
week, it was announced that £6,500 worth of rubber cable 
would have to be taken out in various parts of the town, 
there having been no less than thirty breakdowns on the 
electric lighting network during the month of September. 
This large sum, which has, of course, to be provided for out 
of revenue, would probably have been still greater were it not 
deemed advisable at the same time to make provision for 
increased demand and lay larger cable, and in some cases 
additional circuits, at the same time, so that the cost of 
relaying is, to a large extent at all events, paid for out of 
capital. 

Ir is to be regretted that more particulars are not forth- 
coming in such cases as to the quality of the rubber originally 
employed, the average time it has lasted, the probable cause 
of its deterioration, and similar matters. Even though there 
may be no further use for rubber-covered cable for street 
mains, it has undeniable advantages for service wires, leads 
to street lamps, and similar purposes, if by some modification 
in the manufacture and composition of the compound 
rubber," or in the process of vulcanisation, its durability 
could be increased. Perhaps, if reliable statistics were 
obtained, it might be found that such deterioration was 
confined to certain classes of rubber cable only, or, on the 
other hand, that a certain class had proved vastly superior 
to others. 


Wu must also remember that, although not subjected to 
such trying conditions as street cables, probably 95 per cent. 
of the electric light wire buried under the plaster in houses 
in this country is india-rubber covered, and the practice of 
employing such wire for the purpose is still being encouraged 
not only by the fire offices but also by the supply engineers. 
Is this wire rotting in a similar way to these street cables, if 
at a slower rate? The subject of the deterioration of india- 
rubber needs prolonged, careful, and scientific investigation, 
and it is a research for chemists rather than for electricians. 
Once the precise nature of the action is discovered, it should 
be possible, by intensifying this action, to devise a test which 
should give an indication of the probable durability of the 
material under ordinary working conditions. 


oon aap 


Tue treatment of what are generally termed ‘‘ complex 
sulphide ores —that is, ores consisting substantially of a 
mixture of lead sulphide and zinc sulphide, and carrying 
silver—has long been a favourite problem on which inventors 
have exercised their ingenuity, with small result up to the 
present. Mechanical concentration has but trifling effect, 
direct smelting seems impracticable, wet extraction processes 
are beset with difficulties. Much was expected of the 
Ashcroft electrolytic process, and little came of it save useful 
technical information coupled with heavy monetary loss. But 
an electrolytic process, from the nature of things, seems 
especially well adapted to lead finally to some prac- 
ticable and remunerative method of working this difficult 
material. We welcome an attempt by Mr. Cowper- 
Cores to bring together an account of processes which 
have been proposed from time to time, and we con- 
gratulate him on adding to this account a description 
of his own experiences. An abstract of his Paper, read 
on November 6th before the Society of Engineers, was com- 
menced in our last issue and is continued in another column. 

oe 

Tue Cowrer-Co.es process consists in roasting the ore sweet, 
screening, leaching with a solution of zinc sulphate containing 
free sulphuric acid, purifying the strong zinc sulphate thus 
obtained by scrap zinc to deposit copper, and electrolysing the 
enriched and purified solution between lead anodes and iron 
or aluminium cathodes. The author's experience in the 
electro-deposition of zinc enabled him to obtain fairly 
good deposits, but sometimes the troubles only too familiar 
to those who have dealt with the electrolysis of zinc solutions 


, 
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made themselves apparent. It is now fairly well admitted 
that the deposition of spongy zinc is due to the electrolyte 
becoming basic, and that the best chance of obtaining and 
maintaining a good deposit is to keep the solution slightly 
acid. Thus far the zinc part of Mr. Cowrer-Coxzs’s process. 
As concerns the lead, it is leached out with caustic soda, and 
either electrolysed to recover lead as metal or precipitated 
with carbonic acid to give white lead. Silver remains in the 
residual ore, and is leached out with cyanide and recovered by 
electrolysis. Mn. CowrEn-Corzs speaks freely and candidly of 
the difficulties which he has encountered, and indeed it does 
not appear that all these have been overcome. In our opinion, 
in the present state of experimental knowledge of the treatment 
of these ores, some simpler if less complete process is to be 
preferred. Once remove and recover the zinc even at a very 
modest profit, and the lead (with the silver), freed from the 
incubus which hinders its smelting, will pay well for treat- 
ment by ordinary methods. 

Mr. F. S. Sprers’ experiments, described before the 
Physical Society last Friday, may be said to mark a stage 
in the history of the subject of contact electricity, a satis- 
‘factory solution of its problems having baffled so many 
experimenters since VorTA's original discovery. By the exer- 
cise of very considerable ingenuity Mr. Spiers has succeeded 
in overcoming the nearly insuperable difficulties of measuring 
the contact difference of potential in high vacua of air and 
hydrogen, and of removing effectively the adhesive film of 
condensed oxygen which exists on the surfaces of all metals. 
It is probable that Mr. Srizrs’ apparatus, or some modi- 
fications of it, will be found extremely useful in all future 
experiments on contact differences of potential; and if he has 
brought us a step nearer to a crucial experiment, deciding 
between the chemical and contact theories, he deserves 
the best thanks of all physicists. 


SEs 


Two articles in the Statist of last Saturday may be profit- 
ably read by those connected with the administration of 
electricity supply companies. The first is devoted to an 
examination of the depreciation and reserve funds set aside 
by companies owning some of the largest electricity supply 
undertakings in this country. Nine purveyors of electrical 
energy in London are mentioned, and 12 in the provinces. 
Eight of these have put by reserve and depreciation funds 
during 1898 amounting to less than 1 per cent. of the capital 
expended (the record being the figure 0°27 per cent. after the 
cost of repairs, maintenance, and renewals during the year 
has been deducted), and in only five cases does the amount 
set aside exceed 2 per cent., and twice only is it more 
than 24 per cent. On a basis of 25 years as the average life 
of the plant and apparatus employed at the works, and 
assuming that the depreciation fund be invested at 8 per 
cent., the rate for erecting a depreciation fund works out at 
-83 per cent. This period of 25 years taken by our con- 
temporary cannot be considered exceedingly short, for it is 
safe to prophesy that the majority of the constituent parts of 
any supply concern newly built to-day will be scrapped as 
obsolete by the year 1925, 


Tue second article refers to the latest development in the 
affairs of the County of London and Brush Provincial Co., and 
its allied companies. The Bournemouth and Poole Electricity 
Supply Co. (in which the Brush Provincial Co. is largely 
interested) proposes to buy the. undertaking of the Richmond 
(Surrey) Electric Light and Power Co. (another company in 
which the Brush Provincial is largely interested) for some 
£80,000. The present capital expenditure of the Richmond 
Co. up to date is well under £60,000, the plant 
capacity is now about 540 kilowatts, and the depreciation 
fund amounts to but £900. The company commenced opera- 
tions in 1893 : its first dividend was in 1896, and amounted to 
8 per cent., the dividend last year being 4 per cent. It 
will be seen in another column of this issue that the Cor- 
poration of Richmond has authorised a sub-committee to 
enter into negotiation with the Richmond Co., with a view to 
the acquisition of its undertaking. A review by our well- 
informed contemporary of the whole history of the County of 
London and Brush Provincial Company and the financial 
status of its allied companies would afford interesting reading. 

— t$ 9" —ñ—ẽ — — 

Erratum.— By a printer’s error, the word telephone was 


omitted before the word “ lines in the seventh line of the 
last editorial note on p. 68 of our last issue. 


Personal. — Mr. A. J. Lawson has resigned his position as 
engineer and manager of the County of London and Brush 
Provincial Electric Lighting Co., the Richmond (Surrey) 
Electric Light and Power Co., and of the Scottish House- to- 
House Co. (Coatbridge). 

Telegram Censorship.—The Postmaster-General of Cape 
Colony has announced that no official cablegrams, whether in 
plain language or in, code, will be transmitted vid the Cape, 
except messages between the Government of Portugal and 
the Governor of Portuguese East Africa. 

Royal Society.— Among the Papers down for reading yester- 
day were the following :—'* Note on the E.M.F. of the Organ 
Shock, and on the Electrical Resistance of the Organ in 
Malapterurus Electricus,” by Prof. F. Gotch, F. R. S., and 
Mr. G. J. Burch; „On the Least Potential Difference 
required to produce Discharge through various Gases," by 
the Hon. R. J. Strutt; and“ An Experimental Research on 
some Standards of Light," by Mr. J. E. Petavel. 

Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus ............... June 21, 1899 — 
Cayenne — Pinhieros ........ ... Oct. 11, 1899 ... — 
Zanzibar—Mombassa ............ Oct. 27, 1899  ... — 
Lorengo Marques—Mozambique Oct. 31. 1899 ... Nov. 15, 1899 


As will be seen, the Mozambique- Delagoa Bay cable has been 
repaired, and communication with South Africa by the east 
coast route is restored. Three days after the break to this 
cable, the repairing ship was over the spot where the cable was 
interrupted, but was prevented from taking up the faulty 
cable owing to very severe weather. 


Gibraltar.—In his annual report Sir R. Biddulph, Governor 
of Gibraltar, under date September 16, states that the 
surplus revenue of the Rock for the past five years has 
amounted to £21,210, and this surplus has enabled the 
authorities to devote £11,186 out of revenue towards the 
establishment of electric light works. The capital cost of 
these works up to December 31st last amounted to £26,186, 
and £15,000 has been borrowed to make up the balance 
required in excess of the contribution from revenue. The 
military buildings which were formerly lighted by gas are now 
exclusively illuminated by the electric light, as are all the 
buildings of the Civil Government of Gibraltar. The lighting 
of the public streets by electricity is about half finished, and 
many of the private residences are taking current. A com- 
plete illustrated description of the Gibraltar station appeared 
in The Electrician, Vol. XLII., p. 480. 
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The Metropolitan Electric Supply Co.—The first of the 
three 1,500-kilowatt Westinghouse sets at the new station of 
the Metropolitan Electric Supply Co. has been running on 
load since last Friday. At first some difficulties in con- 
nection with the governor were experienced, and the pressure 
varied undu'y in consequence; but on Tuesday night the 
engineers reported that these had been overcome, and that 
everything had been running most satisfactorily. No hitch in 
the electrical part of the plant has occurred during the week. 
Since Friday the practice of switching off private circuits at 
the hours of maximum demand has been discontinued, except 
that on Monday it was necessary to switch one circuit off for 
half a-minute. So soon as the Willesdea station has advanced 
nearer to absolute completion we hope to publish a complete 
description of it. 

Electric Traction and Magnetic Observatories.—A con- 
ference took place at the Board of Trade, on Wednesday, 
between the representatives of electric railway and tramway 
concerns and those interested in the protection of the 
magnetic observatories at Kew and Greenwich. Sir Courtenay 
Boyle presided. Prof. Rücker and the Astronomer Royal 
defended the interests of the observatories, and among those 
who refused to admit that any interference had yet been 
proved was Major Cardew. In the end & committee was 
appointed—consisting of Profs. Rücker, Ayrton, and Perry, 
representing the laboratories; Prof. Kennedy, Mr. H. F. 
Parshall, Major Cardew, and Mr. Brousson, for the electric 
tracticn companies ; and Mr. A. P. Trotter for the Board of 
Trade—“ to investigate the amount of magnetic disturbance 
produced in the neighbourhood of electric tramways and rail- 
ways constructed and worked under the Board of Trade regula- 
tions, and to report as early as possible.“ 

The Electric Lighting of Marylebone.— The Marylebone 
Vestry has, as is well known, for some time past been 
desirous of acquiring as much of the Metropolitan Electric 
Supply Co.’s undertaking as is existing in Marylebone. 
Several reports have been presented, and last week it was 
once again recommended that the negotiations with the 
Metropolitan Electric Supply Co. be continued. The matter 
still awaits final confirmation by the Vestry, who discussed 
the report last week, but arrived at no decision. A motion 
was down for consideration last night, and it was announced 
that Dr. Fletcher Little would bring forward an amendment 
of a somewhat startling character. He will suggest that the 
County Council be petitioned to take over the Metropolitan 
Electric Supply Co.’s undertaking, lock, stock, and generating 
works—buying the Company out—that is to say, at a price to 
be determined, presumably by arbitration. Aiter the London 
County Council shall have obtained possession of the works Dr. 
Little proposes that it should let out portions to those vestries 
which come within the radius of the company’s operations. 


The Glasgow Tramways.—4As briefly announced in our 
last issue, the Govanhill extension of the Glasgow tramways 
was passed by the Board of Trade inspectors on Wednesday 
last week, and opened to the public on the following day. In 
The Electrician, Vol. XLII., p. 104, we published a description 
of the power-house and the first section of tramway opened 
from Mitchell-street to Springburn. On January 28rd last 
the exten:ion from Parliamentary-road to Glasgow Cross 
was opened, and the line opened last week increased the total 
length of double electric tramway track in Glasgow to about 
five miles at present. The line is similarly equipped 
to the former ones, except that considerably more use 
is made of span wires fastened to rosettes on the 
house fronts. On the occasion of the opening cere- 
mony Councillor Paton drew attention to the fact that 
the Glasgow Corporation was the only one in this country 
that had powers to suspend the wires from buildings whether 
the owners of the buildings consented or not. The Corpora- 
tion had first tried to do so without powers, but they found 
difficulty in obtaining permission from more than 95 per cent. 
of the owners, and they had therefore made a representation 
to Lord Morley, and in their last Act had obtained compulsory 
powers to suspend wires from building to building. The new 
extension is supplied from the same power-house as the 
remainder of the line, and the only material alteration that 
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has been made in it since our description was published has 
been the addition of a third Babcock- Wilcox boiler. | 

« A Simple Method of Re-establishing Telegraphic Communi- 
cation over Short Distances."— The following letter from Dr. 


Oliver Lodge was published in Tuesday's Times :— : 


It js rash unasked to offer suggestions to practical telegraphists such as 
no doubt exist inside and in the vicinity of Ladysmith, but perhaps it 
might be worth while hy cable to request them to try to communicate by the 
following method :—Lay a wire across Ladysmith, or other invested station, 
east and west, and exrth the two ends thoroughly, so as to get as long a base as 
possible. Insert in this wire a powerful battery, or a dynamo, and a sig- 
palling key (sharper signals can be got by breaking the current undér 
alcohol or between the poles of a strong magnet); insert also, by an alter- 
native switch, a pair of low resistance telephones, and a condenser to keep 
out steady earth currents. Then let another party, south of the above 
district and as near as is consistent with military exigencies, lay or utilise 
another east and west wire, of greater Jength than the other, and like- 
wise thoroughly well earthed at each end in damp soil, employing salt if 
necessary, or, still better, utilising a river ; and let them likewise iosert 
a pair of telephones (with a condenser) to receive signals, and a dynamo 
or battery with a signalling key to send them. It matters little where 
the outside actual station is, but its two earths” should be as near and 
as much one on each side of the invested station as is practicable. 
Unless the soil is hopelessly dry for all accessible depths, slow signalling by 
this method of earth-tapping can certainly be achieved, provided stroug 
enough currents are used, even without the use of special apparatus, the 
short and the long signals of the Morse code being marked by the beginning 
and end of the current, or by the interval between two successive reversals, 
and being readable by an operator skilled in the use of the “sounder.” 
Earth-current disturbances will be heard, but can usually be recognised and 
disregarded. An alternating dynamo would be preferable to a continuous- 
current dynamo if it were of high frequency, and sometimes tbe barmonics 
of an ordinary alternator are sufficiently strong fur the purpose; or a 
revolving commutator can be made to carve an ordinary battery current 
into rapid intermittencies, producing a hum in the distant telephone, as 
in the arrangement applied under the direction of Sir W. Preece in the 
sea near Cardiff. A great number of refinements could be applied 
if there were plenty of time, but my object is to point out that a slow 
kind of telegraphy can almost certainly be re-established, if it be considered 
worth while, with apparatus probably already on the spot. (The possible 
ute of the line of rails as a semi-connector, or earth substitute, should not 
be overlooked.) To avoid difficulties about calling, or asking for a change 
from send to receive, it is natural to suggest that each station should 
“receive” for every alternate hour, and then the skilled operator reat. 
The sending demands much less skill than the “receiving.” A tel2- 
phone held to the sender’s ear, and connected, if necessary, to a couple of 
iron pegs in the earth in his immediate vicinity, or to a yard of wire 
running parallel to his line wire, will tell him if he is sending siganls in an 
intelligible manner or not. . 

But we fear that the distances in question are not short 
enough for the employment of this method. And why does 
Dr. Lodge send his suggestion openly to the Times instead of 


privately to the War Office? 


Wireless Telegraphy.—The daily papers report that an equip- 
meni of wireless telegraph apparatus and skilled assistants 
arrived at Cape Town in the Carisbrook Castle on Tuesday, 
and that both have been sent on to Durban. The apparatus 
and assistants sent out by the Wireless Telegraphy and Bignal 
Co. are on board the Servia,” and not due to arrive for a few 
days. Ontheir arrival we understand that the assistants with 
the instruments will also at once proceed to the front.— — 
Mr. Marconi arrived from America on Wednesday evening, on 
board the St. Paul." When the ship was some 50 miles distant 
from the wireless signalling station at the Needles, a message 
was transmitted by Mr. Marconi, which was received in time 
to be published in the evening papers actually before he arrived 
in London. An interesting incident occurred in connection with 
Mr. Marconi's installation on the St. Paul "—viz., the publi- 
cation of a miniature newspaper, which was printed by the 
ship's compositor and sold at $1 per copy for the benefit of the 
Seamen's Fund. The following is a reprint of its contents :— 

Published on board the “St. Paul, at sea, en route for England, Novem- 
ber 15, 1899. One dollar per copy, in aid of the Seamen's Fund. Mr. W. W. 
Bradfield, editor-in-chief, Mr. T. Bowden, assistant editor, Miss J. B. 
Holman, treasurer, Mr. H. H. Maclure, managing editor. Through the 
courtesy of Mr. G. Marconi, the passengers on board the “St. Paul" are 
accorded a rare privilege—tbat of receiving news several hours before 
landing. Mr. Marconi and his assistants have arranged for work the 
apparatus used in reporting the yacht race in New York, and are now 
receiving despatches from their station at the Needles. War news from 
South Africa and home messages from London and Paris are being received. 
The most important despatches are published on the opposite page. As 
all know, this is the first time that such a venture as this has been under- 
taken. A newspaper published at sea with wireless telegraph messages 
received and printed on a ship going 20 knots an hour! This is the fifty- 
second voyage eastward of the St. Paul." There are 375 passengers on 
board, counting the distinguished and extinguished. The days' runs have 
been as follows: — November 9, 435 ; November 10, 436 ; November 11, 
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425 ; November 12, 424 ; November 13, 431 ; November 14, 414 ; November 
15,412. 97 miles to Needles at 12 o'clock, November 15. Bulletins :— 
1.60 pm. .—First signal received, 66 miles from Needles. 2.40.— Was 
that you, St. Paul" * 50 miles. from Needles. 2.50.—Hurrah ! Welcome 
home! Where are you? 3.30.—40 miles. Ladysmith, Kimberley, and 
Mafeking holding out well. No big battle. 15, men recently landed. 
5.40.—At Ladysmith no more killed. Bombardment at Kimberley 
effected the destruction of one tin pot. It was auctioned for £200. It is 
felt that period of anxiety and strain is over, and that our turn has come. 
4.0.—Sorry to say the U.S.A. cruiser Charleston is lost. All hands 
saved. The thanks of the editors are given to Capt Jamieson, who grants 
us the privilege of this issue. 


An installation of wireless telegraphy for signalling purposes 
is to be fitted to the battleship ** Canopus," which commissions 
at Portsmouth on December 5th to relieve the Hood” on 
the Mediterranean station. 


The Pacific Cable Scheme.—According to a Washington 
news agency, the report of the committee appointed to 
investigate the advisability of a Pacific cable has been handed 
to the President. It urges that the cable be begun as 
soon as the necessary preliminaries can be attended to. The 
route laid down in the report runs from San Francisco to 
Hawaii, then to Wake Island and Guam, and from there 
to Manila. It is also suggested that the cable be further 
run to Yokohama. The report will be submitted to Con- 
gress, and will, it is believed, be fully approved. In 
the Engineering Magazine for the present month there is an 
interesting article, by Mr. Harrington Emerson, on “ The 
Proposed Pacific Cables," written largely from the point of 
view of the United States. Mr. Emerson refers to four routes: 
the +o-called **all-British "; the San Francisco line, referred 
to above; what he styles the great-circle cable," from Sitka 
in Canada (with extensions to a point in the south of Canada 
and to San Francisco) to the western point of Alaska, and thence 
to the Philippines and Hong-Kong vid the Aleutian and Kurile 
Islands and Japan; and lastly, * the overland route vi? the 
Yukon river." Of these routes he appears to favour the third, to 
be carried out by arrangement between the United States and 
Canada; but it is perhaps only necessary to say here that 
the project of cebles vid the Aleutians was rejected in this 
country many years ago, on account of the high northern lati- 
tudes in which the sections would lie. And as to an overland 
route vid the Yukon, the scheme appears, on this side of the 
Atlantic, to be somewhat previous.” The all-British plan 
has been fully discussed in our columns and elsewhere, and need 
not at present be further referred to. There only remains the 
San Francisco, Hawaii- Wake Island, Guam, and Manila scheme, 
. referred to in the Washington telegram mentioned above. But 
Mr. Emerson admits that the mention of Wake Island is an 
indication that the promoters do not intend to proceed beyond 
Honolulu: because Wake Island is uninhabited, is nowhere 
more than 20ft. above high-water mark, and both from local 
indications (according to some, though not all authorities), 
and from knowledge of tidal waves in the Pacific, ‘it seems 
impossible that this island should not frequently be sub- 
merged." In fact, it has even been suggested that a high 
tower should be built—no tidal waves, of course, occurring 
while the work was proceeding—in which the operators might 
take refuge. It is also insisted by the same authority that a 
ship should visit the island every few months to replace the 
employés, who would by that time probably be insane! It 
may be noted, too, that the depths of water round Guam 
(Ladrones), which was captured from the Spaniards during 
the late war, are very great—3,400 fathoms (nearly four 
miles) being quite a possibility; and that the island is 
surrounded by coral reefs. 


Wireless Telegraphy Tests in the United States Navy.— 
The practical value of the Marconi system of wireless tele- 
graphy, as a means of communication between ship and ship 
and shore, has been tested under the auspices of the United 
States naval authorities. The cruiser New York" and 
the battleship * Massachusetts" were equipped with appa- 
ratus by Mr. Marconi. The two vessels lay at their 
anchorage in the North River, 480 yards apart, or about 
the distance that would separate vessels steaming in 
squadron formation. The sending instrument was operated 
on the New York" by Mr. Marconi personally, with 
an assistant, and directed by two members of the Naval 
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Board. The receiving was done on the ** Massachusetts," the 
instrument being operated by one of Mr. Marconi's assistants 
under the inspection of a member of the Bureau of Equipment. 
The particular object of the first test was to determine the 
practicability of using the system for short signalling while 
squadrons are at sea. The first test was the sending of the 
contents of a newspaper article of about 1,500 words. This 
was sent and receiyed without a single error, at the rate 
of eleven words a minute. The message, after being sent 
to the Massachusetts, was repeated back to the New York,” 
the words being registered on tape which was taken by the 
inspectors and duly filed away. The second test was 
the sending of a series of numbers of varying lengths, 
which were ticked off with a little more rapidity that the pre- 
vious message. Test No. 8 was the sending of a series of 
letters written, drawn at random. The fourth test was the 
sending of a series of short messages. The fifth and sixth 
tests were the transmitting of a series of code messages. These 
were enough to tax the skill and patience of the operator, the 
words having to the uninitiated absolutely no sense or 
meaning. There were one or two errors discovered in these 
tests, but Mr. Marconi explained that these, as well as the 
speed, were purely tests of the ability of the operator. 

he “ New York " and Massachusetts then left for a trip 
to sea, to test the system further. A storm, however, 
interfered, and the test was deferred until a later day. On 
Wednesday, November 1st, the two warships made their way 
to sea. At a point about five miles off the Highlands the 
“ New York" came to anchor, while the Massachusetts 
continued on her way to sea and exchanged signals with the 
* New York” at intervals of ten minutes. At a distance of 
86 miles the messages sent by the New York” to the 
** Massachusetts failed to carry, and the battleship came back 
and anchored a few hundred yards from the ‘ New York.” 
In order to test the possibility of interference with the signals, 
a station was established at the Highlands. It consisted 
of a 150ft. vertical wire triced up on the pole. At the 
lower end of the wire the telegraph apparatus was connected, 
so that when a message was sent from the Highlands station 
it would interrupt any messages being sent at the same time 
within the radial circumference of the electrical waves produced 
by the sending of the message. At regular intervals during 
the time the messages were being sent between the two war- 
ships the land station sent out interference signals, and the 
result was that the messages between the ships were rendered 
unintelligible. An incident of the test was the falling over- 
board of a man from the Massachusetts while on her way 
to sea. The fact was telegraphed to the New York” ten 
minutes before it could be wig-wagged by the signalman, and 
the man was rescued by a cutter from the latter ship. 
Before beginning the experiments, Mr. Marconi wrote to the 
Commission stating that he had an instrument which would 
render interference practically impossible. It is stated that 
the tests were satisfactory to the Commission, and what course 
of action the Navy Department will now take in the matter 
remains to be seen. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 


SOCIETIES, &o. 
SATURDAY, November 18th. 
INSTITUTION OF JUNIOR ENGINEERS. 

$:30 p.m. Visit to the City and South London Railway Depót at 
Stock well. 

TUESDAY, November 21st. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to be further discussed: (1) “ The 
Waterloo and City Railway,” by H. H. Dalrymple-Hay ; (2) " The 
Electrical Equipment of the Waterloo and City Railway,” by 
Bernard M. Jenkin. 

WEDNESDAY, November 22nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. TE 

7:30 p.m. First Students' Meeting of the Session, at 28, Victoria- 
street, S. W. Paper to be read: “Switch Gearing,” by Mr. Nixon. 

THURSDAY, November 28rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. f 

8 p.m. Ordinary General Meeting. Papers to be read: (1) ' The 
Cost of Steam Raising,” by John Holliday ; (2) “ Influence of 
Cheap Fuels on the Cost of Electrical Energy,” by R. E. 
Crompton. 
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THE NEW CABLE-SHIP “YON PODBIELSKI.” 


On Wednesday last week the cable ship “ von Podbielski " 
was launched at Messrs. David J. Dunlop and Co.'s ship- 
building yard, Port Glasgow. The event is of interest chiefly 
owing to the fact that this cable steamer is the first vessel 
of this class owned by Germany. She was built for the 
Norddeutsche Seekabelwerke Aktiengesellschaft of Cologne, 
and bears the name of the present chief of the German postal 
and telegraph administration. 

The ship has been built more with a view to meet the 
requirements of a modern cable-repairing steamer than of a 
cable-laying steamer, and with a good speed, twin screws, 
a light draught, and the latest designed cable machinery, 
she should in every way prove satisfactory. From a ship- 
building point of view, the von Podbielski is built to meet 
all the requirements of the highest class of the German- 
scher Lloyd. The following are her chief measurements: 
Length between perpendiculars, 255ft.; breadth (moulded), 
35ft. ; draught (loaded), 16ft. Gin. Her two sets of engines 


will give her a speed of 18 knots when loaded, and the 


builders believe that she will be the fastest cable steamer afloat. 
. , Messrs. Johnson and Phillips are sub-contractors to Messrs. 
Dunlop and Co. for the cable machinery, which is of the most 
modern description, with several improvements in detail. Of 


greatest interest is the double combined picking-up and 


paying-out machine forward. It is fitted on the main deck, 
just aft of the foremast, the drums standing through hatches 
in the spar deck. The starting levers and stop-valves for the 


engines, as well as the brake-screws, are situated near 


together, conveniently for working on the spar deck. The 


machines are built on three steel frames, and are being 
arranged side by side, the paying-out machine to port and the 


picking-up machine to starboard. They are driven by two 


high-pressure twin engines with Sin and Sin. cylinders 


and Sin. stroke, developing 110 B. p. at 800 revolutions per 
minute with steam at 1501b. per square inch. Either engine 
can drive either machine (or both machines if required, so 
that one drum could be paying out while the other is picking 
upp, and for an exceptionally heavy load both engines can be 
coupled on to one drum. The crank-shafts of the engines 
are parallel with the centre line of the ship, and are geared by 
double helical bevel gear to the first motion shaft, the engine 
pinions being of phosphor bronze and the remaining wheels 
all of cast steel. In order to put one engine out of gear the 
bevel wheel is drawn along its shaft by means of a large 
screw-nut concentric with the shaft and working on a screwed 
shoulder, A “tommy bar" is employed for this purpose. 
The nut serves to take the thrust when the machine is work- 
ing. Each machine is arranged for two speeds and powers— 
the picking-up machine either for 25 tons lift at one knot per 
hour, or 10 tons lift at 24 knots, and the paying-out machine 
for 10 tons lift at 24 knots, or 6} tons at four knots. 

Each of the main cable drums, its gearing, and brake drum 
is combined by gearing the main dram internally and 
employing the outside of the guide ring as brakedrum. Thus, 
when it is desired to pay out without the engine, this com- 
bination drum is the only part of the machine running (except, 
of course, the holding-back sheave), and the speed is controlled 
by the brake. The drums run loose on a shaft common to 
both machines, which is fixed to the frames and serves as a 
good tie for them. Fine adjustment of the brake screws is 
obtained by working them by means of a worm gear. Messrs. 
Johnson and Phillips have made an improvement in these 
brakes by fitting them with an adjustable lock-nut. After 
the brake has been regulated to any desired tension, the nut 
is screwed up into position, and then the brake can be released 
and re-applied as often as necessary without it being possible 
to increase the tension beyond the amount to which it was 
originally adjusted. The brake blocks are all attached to 
steel brake straps, and the cooling water is led round each 
brake band by a pipe fitted with nozzles at intervals, so that 
the water is distributed all round the face of the drum during 
working. A small Worthington steam pump is employed for 
pumping the water. The brake drums are suspended on 
springs, in order that the bands may leave the drums equally 


all round when released, and these springs are, of course, 
adjustable to allow for the wear of the blocks. 

A steel driving chain, from the intermediate shaft of the 
machine, actuates the hauling-off gear.. This chain is connected 
to the shaft by means of a ratchet gear which drives it for 
hauling off when picking up, but when paying out allows it 
to run free, thus making the arrangement automatic and 
saving a clutch. The main frames are of wrought steel, and 
the firs& and second machine shafts are carried in a self- 
contained steel frame to which the engine bedplates and the 
main frames are attached. "This makes a very rigid arrange- 
ment. It may be added that the cable drums are 5ft. 6Jin. 
diameter on the tread, and 1ft. 7in. wide between the flanges ; 
the brake rings are 6ft. 51in. diameter and 10}in. wide; and 
the whole machine weighs 31 tons. ; 

The paying-out machine for long lengths of cable is fixed 
aft. It is placed on the spar deck near the stern of the 
vessel, and & working platform is provided above the machine 
frames. The various levers are arranged conveniently for 
operating from this platform, and the attendant there can 
watch the cable as it leaves the ship. This machine is single, 
with only one cable drum and one double-cylinder engine, 
erected on heavy cast-iron frames. The drum overhangs the 
frames, and a large gear wheel and two brake pulleys are 
placed on the same shaft between the two frames. According 
to the usual practice, the brake pulleys of this machine run 
in water tanks to keep them cool. The brake bands are 
exactly similar to those of the forward machine, except that 
they are fitted with weighted levers, which is also according 
to usual practice. A modification has been made in these, 
however, which may be considered an improvement. Instead 
of the weights always occupying the same position on the 
lever, and the only adjustment of brake power being by 
adding or deducting weights (often requiring a second hand), 
the weights can be moved along the levers to a certain 
extent by means of a hand-wheel and screw. In this way 
the tension of the cable may be varied through a considerable 
range without the necessity of adding or removing the weights. 
By means of another hand-wheel and worm gear the brakes can 
be released bodily, and they can be adjusted to act simul- 
taneously or one after the other. The rod at the end 
of each brake lever ends in a dash-pot to steady the 
movement and prevent violent oscillations of the levers. 
The holding-back gear for this machine has double jockey 
sheaves, with brake wheels attached. These run in a water 
tank made of cast iron, which also serves as the frame gear. 
The shaft of one of the sheaves is connected to the pinion 
shaft of the machine by means of a steel pitch chain, 
wheels and clutch, so that it will form a hauling-off gear if 
it is required to haul the cable back again for any purpose. 
The cable drum is 5ft. 84in. in diameter on the tread, and 
18in. wide between the flanges. The brake pulleys are 
4ft. Gin. in diameter and 12in. wide. The total weight of the 
machine is 153 tons. The driving engine has the same sized 
cylinders and the same stroke as the forward machine, but a 
reducing valve is also provided, so that it only receives steam at 
a pressure of 90lb. per square inch (as also do the ship’s winches, 
&c.), and develops 60 B. H. 2. at 200 revolutions per minute. 

The bow sheaves are arranged in accordance with the 
practice which we believe originated with Messrs. Johnson 
and Phillips. The three sheaves run in bearings on girders 
built into the vessel, and each sheave is provided with cast- 
iron whiskers or guards to prevent the cable from jumping 
the sheave, The plating of the stem of the vessel is worked 
up to meet these whiskers, and thus the contour of the head 
of the vessel is preserved. At the stern there is only one 
sheave, the bearings of which are attached to girders built 
into the ship in the same way. 

T wo sets of dynamometers and leads are provided forward, 
one for each cable drum, and there is also one set aft. These 
appliances are of the firm’s latest design, the sheave and its 
carrier sliding upon a central tubular column. This latter acts 
also as a dashpot, being partially filled with oil or soapy water, 
in which work a piston and rod attached to the sheave. 

Opening bell mouths are provided on each cable tank to 
guide the cable. Thence the cable is led to the picking-up and 
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paying-out machine through a series of opening bell mouths 
carried on small standards about 18in. above the deck. There 
are three cable tanks, the first and second being arranged 
d and the third aft. Their capacity is about 20,500 
cubic ft. 

Messrs. Johnson and Phillips are supplying the complete 
equipment of stores, which includes rock-cutting and mud 
grapnels, buoys, mushrooms, anchors, &c. They are also 
supplying the testing outfit for the installation, for which Mr. 
H. W. Sullivan will be responsible. 


The tésting and speaking instruments are of the most: 


recent design, including two Sullivan galvanometers (with 
the special form of universal shunt described and illustrated 
in The Electrician, Vol. XLIII. p. 197), high resistances of 
manganin, Wheatstone bridges, a Siemens Morse ink-writer, 
keys of the Tonking and other patterns, and all the necessary 
accessories and tools. In general there is of necessity little of 
novelty to record in connection with the instruments, but it 
may be mentioned that great attention is being paid to points 
of detail, such as facility of manipulation, perfect insula- 
tion, &c. 

One of the most noteworthy features, however, is a 800-volt 
battery of storage cells in place of the time-honoured Leclanché 
or the more recent dry cell. The type of cell employed has been 
recently introduced into England by Mr. Sullivan, it being of 
German construction—the only piece of German apparatus 
in the whole equipment. It consists of a small glass bottle 
8}in. high by lłin. external diameter, containing the lead 
and lead peroxide electrodes in the form of square 
rods about jin. side and lin. long, with slightly 
corrugated surfaces. These rods are formed around lead 
strips, the upper ends of which project through the seal at the 
top of the bottle, while the lower ends dip into small porcelain 
cups resting on the bottom of the bottle which are filled with 
a special wax composition covering also the bottom of the 
bottle. The electrodes are thus held firmly in place, and 
kept at a distance of about jin. from the bottom. A 
glass tube passing through the centre of the sealed top 
enables the gases to escape and provides a means of adding 
acid. For the sake of rigidity this tube passes to the bottom 
of the vessel, but there is a hole in the tube near the top to 
allow for the escape of the gases. The weight of the cell 
with acid is 740z., and its capacity is about one ampere hour. 
A charging current of 0'1 ampere is recommended, and a 
discharge rate not exceeding 0:2 ampere. The internal 
resistance of the cell is 0°15 ohm. 

The ship is flush decked, is fitted throughout with 
electric light, has a powerful searchlight and other latest 
improvements.” She will be principally engaged in the 
repairing and laying of the German Government cables in the 
North Sea, Baltic, and Channel. The company has a factory 
in course of construction at Nordenham, near the mouth of 
the Weser, the technical control of which will be in the hands 
of Messrs. Felten and Guilleaume, of Mülheim-on-Rhine, who 
are well known as manufacturers of copper wire and of cable 
for electrical and other engineering purposes. 


THE INDUCTANCE OF A PORTION OF AN 
ELECTRIC CIRCUIT. 


BY H. N. ALLEN, B.SC. 


It appears at first as if all that is necessary to determine 
the inductance of a portion of an electric circuit is a sufficiently 
sensitive alternating-current voltmeter, an alternator of suit- 
able frequency, and an ammeter to measure the current. Asa 
matter of fact, however, it is only in certain rather special cases 
that an electrostatic, electro-dynamic, or hot-wire voltmeter 
will give the true value of the virtual volts between two points 
in a circuit. Fortunately, these special cases are those which 
are of general practical importance; but it is well to have 
some idea of the difficulties which may arise, so as to be able 
to avoid them, if possible, The inductance of a single loop is 
often defined as the number of tubes of induction which are 
linked with the circuit when unit current flows in it, and more 
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accurately as twice the energy stored in the medium with the 
same current, the latter definition also holding for any whole 
number of turns. As the ends in this case come together, 
the voltmeter wires can be twisted, so that both the 
inductance of the voltmeter connections and the mutual 
induction between the main circuit and the voltmeter circuit 
will be small. This is the case which occurs most commonly 
in practice; but it will be seen that it is in reality a special 
case of the more general problem. When the indactance of 
part of a loop is considered, it is necessary to decide which of 
the induction tubes and how much of the energy are due to 
the current in that portion of the circuit. In some cases, as 
with two infinite parallel wires conveying equal opposite 
currents, or a circular loop of wire, this is easily done from 
considerations of symmetry, but in others there is much 
greater difficulty. 

The flux of induction through a closed curve is equal to the 
line integral of the vector potential taken round that curve. 
If the point where the vector potential is supposed to have the 
value zero is properly chosen, it seems that the inductance of 
a portion of a circuit may be defined as the line integral of 
the vector potential along that portion when unit current 
flows. In the case of a circular loop the vector potential must 
be taken as zero along a line through the centre, perpendicular 
to the plane of the circle. With two equal parallel wires 
conveying equal currents in opposite directions, it is zero on a 
plane perpendicular to that containing the axes of the wires 
and midway between them. If the wires are thin this 
definition will give a fair approximation to the correct result. 
The vector potential, however, has not the same value 
throughout the section of a conductor. This is well seen in 
the accompanying diagram (Fig. 1), taken from a Paper by the 
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Fig, 1. 


author on The Graphic Representation of Vector Potential,’ 
The Electrician, April 8, 1896. The semicircle OBA represents 
half the section of one of two equal cylindrical wires, the 
axes of which are parallel, and which are almost in contact at 
O. The section of the other wire is indicated by OC. They 
are supposed to carry equal currents in opposite directions. 
The lines Y, D, E, F, &c., may be taken as representing either 
the boundaries between induction tubes or vector equipotential 
surfaces. The vector potential being taken as zero along Y, it 
is unity along D, two along E, and so on. All values of the 
vector potential from zero up to a certain maximum value 
occur within the section of the wire in this case, and there is 
no way of deciding which is the correot one to take in 
calculating the inductance. | 

It appears to be necessary to make use of Maxwell's 
equation : 


T= jf f [env + Gv + Hw)drdyd:, 


where T is the energy stored in the medium 
F, G, H are the components of the vector potential, 
u, v, w are the components of the current. 

We have also T =}LC? 


where L is the inductance 
and C is the current. 
Thus L | [Eu - Hw)dzdyaz. 


This equation holds in general for a closed electric circuit, and 
if the point where the vector potential is taken as zero is 
properly chosen, it is applicable to any paft of a circuit. 
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Let ABCD in Fig. 2 be a circuit conveying an alternating 
current, B and C two points the virtual volts between which 
are to be determined experimentally. It seems as if the 
inductance of the voltmeter circuit, and the mutual induction 
between the main and the voltmeter circuits, could be made 
small by leading one of the voltmeter wires from B to E, a 
point near C, keeping as close as possible to the main circuit, 
and then leading the two wires to the distant voltmeter with a 
very small interval between them. This, however, is quite 
incorrect, and the position indicated is the very worst that 
could be chosen. If the two wires BC and BE are close 
enough together, the voltmeter, instead of giving the true 
virtual volts between B and C, will indicate only a little more 
than the quantity required fo send the current through the 
mere ohmic resistance of BC, and the effect of the inductance 
of the main circuit on the voltmeter reading will be almost 
nil. Suppose that the resistance of BC is very small as 


compared with its reactance, and let the current at a certain 
instant have its maximum value in the direction BC. Then 
as it diminishes the induction tubes surrounding the conductor 
will shrink in, cutting into BC at a certain rate at each 
instant, and producing an electromotive force tending to keep 
up the current in the direction BC. The wire BE is also cut 
by most of these tubes, and if it could be brought so close to 
BC though remaining insulated from it, that no tubes could 
pass between them, and if the tubes which exist in the 
interior of the wire could be neglected, the E.M.F. produced 
in this wire in the direction BE would be exactly equal to that 
produced at the same instant in BC by the reactance. In 
the circuit BEVC there would be two equal and opposite 
electromotive forces, and so no current through the voltmeter. 

It is theoretically possible in any case t» arrange the 
voltmeter wires in such a way that the value of the impedance 
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can be obtained. Practically the correct position can only be 
found easily in certain special cases. Let the line BFC in 
Fig. 2 form a boundary between the tubes which shrink into the 
portion BC of the conductor when the current is reduced to 
zero, and those which pass into other portions of the circuit. 
The voltmeter wires are led from B and C along this line to 
meet atany point, F, upon it, and thence as close together as 
possible to the voltmeter. No tubes will cut the wires BF 
and CF, and there will be no counter electromotive force in 
the voltmeter circuit to resist the current due to the difference 
of potential between Band C. As an example the case of two 
Infinite parallel wires may be taken, one serving as a return 
to the other. In Fig. 8 D and A are the two wires, B and C 
are two points on one of them the virtual volts between which 
are to be determined. The voltmeter wires CG and BE are led 
out at right angles to BC, and then bent round to run along 


a line EG, parallel to A and D and midway between them. 
The two wires almost meet at F, and run very close together 
to the voltmeter. The line EG need not be in the same plane 
with A and D; the wires might indeed be led out along BH 
and CK, but it would be necessary to make them run parallel 
to a great distance before completing the circuit through the 
voltmeter, so as to enclose nearly all the tubes which pass into 
BC when the current dies away. Any that are outside HK, 
between the productions of the two lines BH and CK, will cut 
through HK and give a counter electromotive force lowering 
the reading of the voltmeter. There would be a danger in the 
increase of the inductance of the voltmeter by the spreading 
out of the connecting wires, and this would have to be con- 
sidered in each case. The preceding problem would be of 
practical importance if it were desired to measure directly the. 
drop of voltage between two points on an overhead alternate- 
current line, and attention would have to be paid to the posi- 
tion of the voltmeter wire. The problem also admits of easy 
treatment with a circular circuit. If the voltmeter wires are 
led from B and C along radii of the circle to the centre, and. 
then close together to the voltmeter, they will not be cut by 
the contracting induction tubes, and correct readings can be 
obtained. 

In other cases there would be as much difficulty in finding 
the proper position of the wires as in calculating the induct- 
ance of BC, so that practically it is impossible to determine 
the virtual volts by means of any form of alternating-current 
voltmeter. This, of course, does not imply the non-existence 
of a definite inductance for every portion of the circuit, or that 
there is not a definite virtual potential difference between its 
terminals. This last could be determined if necessary by 
means of a Joubert contact maker attached to the alternator, 
and an electrostatic voltmeter. If the E. M. F. of the alternator 
varies according to the sine law, the maximum value of the 
volts will be sufficient. 

It follows from all that has been said that in a branched 
circuit it is not easy to define the inductance of one of the 
branches, or the mutual inductance between two of them. In 
the case of a main circuit and a voltmeter circuit, where the 
impedance of the second is high, the mutual inductance M may 
be defined as the number of tubes due to the main circuit 
which cut through the voltmeter circuit when the current 
in the main conductor is reduced from unity to zero; M being 
positive when the direction of cutting is such as to check a 
corresponding reduction of current in the voltmeter circuit. 


Let R, be the resistance of the main circuit. 
R, that of the voltmeter circuit. 
L, the inductance of the portion of the main circuit 
between the voltmeter terminals. 
L, that of the voltmeter circuit. 
E sin pt the instantaneous volts between the 
terminals. 
C= E 
circuit. 
c, = C, sin (pt — e) the instantaneous value of the current 


the maximum current in the main 


where tan e = ? Mi, 
R, 
The differential equation for the current c, in the voltmeter 
circuit is 


cB, Ly I2 + MI =E sin pt, 
“lt dt 


the solution of which is 
c, = C, sin (pt — 0), 
v (R? + p?L,?) (B, + Le); 
R,R,Mp + R2L,p + LIZL Y- ML, Lap’ y 
Ri R + lub, Lm R,ML,p? re R, ML; ' 
(To be concluded.) 


and tan 0 = 


* See Paper by F. Bedell on “The Division of an Alternating Current 
in Parallel Circuits with Mutual Induction." British Association Report, 
1896, p. 733. 
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 JOINTING ALUMINIUM WIRE. 


A German firm is putting on the market the joints for aluminium, 
which we illustrate below. Fig. 1 is a slotted tube of aluminium, 
whose ends are slightly tapered. The ends of the wire are passed in 
from the outside, bent round through the slot, and their ends then 
* upset" by means of a hammer and hand-vice. After this the wire 
is drawn back into the position shown in the illustration. Fig. 2 
practically explains itself. The clamp is in two halves, and after 
these have been screwed together, it is fastened by means of a pin 
driven through the thread. 

Fig. 3 is an arrangement for cables, and is merely a short tube 
with set screws in it. Fig. 4 is a coned aluminium tube. The round 
conical wedge, with a hole through its axis, is threaded over the 
middle wire of each cable end. The two wires are then thrust into 
the one ends of the coupling and the butts of the two wedges 
meet, driving the wedges home and expanding the cable to fit tight 
in the tube. Fig. 5 is a screw coupling with expanded ends and 
made in two longitudinal halfs. It is intended for larger wires and 
cables and is said to work satisfactorily. 

The Electrical Review of New York, commenting on these coup- 
lings, says that none of them seem any more satisfactory than tube 
unions employed in America. A good example of a satisfactory 
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joint, it says, can be made as follows :—' Take a sheet of aluminium, 
of a thickness of about one-quarter the diameter of the wire, 
and cut strips of it so that each edge may be rolled around a mandrel 
toward the middle, to form, when this is done, a sort of twin tube. 
One wire end inserted in each of these tubular channels, and the 
whole then vigorously twisted with two pairs of pliers or monkey- 
wrenches, makes a good, solid and substantial, if unsightly joint. 


A PORTABLE PHOTOMETER FOR INCANDESCENT 
LAMPS.* 
BY PROF. ARTHUR J. ROWLAND. 


In the industrial photometry of incandescent lamps, one of two 
things is always the object of measurement—ze., the candle-power 
which an incandescent lamp has at any applied E M F., orthe E.M F. 
which should be applied to produce a given candle-power. The first 
is the one with which users of lamps have to do ; the last is a deter- 
mination which the manufacturer of incandescent lamps has to make 
for his whole product. Strange as it may seem, the last is much the 
harder to obtain if ordinary photometric methods are used. There 
are many sorts of photometers and many methods of using them. 
What I shall say will have reference to but one sort, a Bunsen 
photometer, and to a certain plan of using one which makes it espe- 
cially easy to work with. 

A Bunsen photometer is a familiar instrument. In its simplest 
forin it consists of a graduated bar, at the ends of which are located 
the lights to be compared, one of them being of known candle-power. 
Along the bar one moves the car, which holds, in a plane 
perpendicular to a line joining the lights in question, a paper with a 
grease spot on it. When a position is reached where the spot cannot 
be, distinguished from the surrounding paper, one knows that the 
illumination of both sides of the sheet is alike ; that is, since the 


light source, by taking ratios of distances to lights from the car 
position squared, one has obtained the ratio of the candle-power of 
the lights. 

In practice one has many obstacles to overcome in getting this 
simple result. Io matters photometric there are such as: 

(a) Too large a ratio between the candle-power of the light- 
measured and that of the standard light. This causes a slight 
inaccuracy in the setting of the car to make a very disproportionate 
inaccuracy in the resulting candle-power calculated. 

(b) A difference in the colour of the lights which are being com- 
pared. This makes it impossible to find a place along the bar where 
the grease spot disappears. 

(c) Reflection from surrounding objects. A distortion of the 
illumination of the paper in the car results, so no true ratio can 
be found. 

(d) A difference in the quality of the sides of the paper with the 
grease spot on it. If the paper be turned side for side, quite a 
different setting of the car for“ equal illumination” will be found. 

(e) A difference in eye-sensitiveness. If one stood on the other 
side of the bar, a different determination would have been had. 

(f) A difference in mirrors used to enable one to see both sides of 
the paper at the same time, and so distortions, similar to those last 
mentioned, are produced. 

In matters of manipulation there is the difficulty in keeping the 
E.M.F. on the lamps steady: in adjusting the E.M.F. within very 
close limits ; in knowing the exact E. M. F. sending current through 
the lamp, due to the inaccuracy of voltmeters which have not been 
especially calibrated for the work. Any of these not right, and errors 
in the results are found, so they become utterly unsatisfactory and 
unreliable, An inexperience in making readings or poor choice of 
conditions causes results to be procured which are equally valueless. 

In getting results in the usual wav one has to labour through the 
tedious process of taking ratios of distances which must be squared, 
and must take enough readings to eliminate errors already men- 
tioned by taking averages of candle-powers determined from a 
nuinber of car settings. 


So many of the difficulties are met and mastered in a portable 
photometer which has been loaned me Ly the Electric Motor and 
Equipment Co, Newark, N.J., that I will use it as a text in con- 
sidering the special method of measurement I want to describe. In 
this photometer a grease spot car is used, and the standard is an 
8-c.p. oil lamp, which practice shows to be of more than required 
constancy over a period of twenty minutes or more at a time. 

The illustration shows this photometer ready for use. The different 
parts may be described by reference to letters placed directly below 
them in the cut. At A is put the incandescent lamp whose candle- 

ower js to be determined. Provision is made on each photometer 
or lamps having' Edison, Westinghouse, or Thomson-Houston bases. 
At B, at the other end of the instrument, some five feet from A, is 
the oil lamp. This holds enough oil to burn for four hours in use, 
and for an hour at a time with practically no change in its candle- 
power after once warming up and being set. Since the standard is 
of fixed value, a direct-reading scale can be used. It is shown 
directly below the car at C, and is marked off on celluloid from 7-c.p. 
to 34, marks being made for each half candle-power. In the car 
one can see the screen with grease spot, and the reflections of the 
two sides of the paper in the mirrors. The index for reading 
candle-power at any car setting shows on the scale just under the 
grease spot. 

The screens F F are to shield the eyes of the observer from direct 
light from either source. His eyes must be protected thus so 
they may be adapted to distinguish small differences in tint of spot 
and field as he views the reflections in the mirrors. This arrange- 
ment makes “taking readings" much less fatiguing than the 
common and older plan of using an eve screen fast to the car, such 
as is used with fluoroscopee. At E is a rack to hold the standard 
lights. They are here out of the way, and yet conveniently placed 
to carry about or use. 

A very refined adjustment of the E.M.F. on the lamp terminals 
is provided for by the rheostat shown at D. This is a solenoid of 
resistance wire along which a contact piece is arranged to be moved, 
so varying the E.M.F. on a 16-c.p. lamp through a range of 15 or 
20 volts steps so small as not possible to detect with a first-class 
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voltmeter. Thus one has at command the adjustment of the E.M.F. 
on the lamp under test to the exact value required, and a cause of 
errors of considerable magnitude is, eliminated. At its marked 
E.M.F. a 16-c.p. 110 volt Jamp will vary in candle-power as much 
as 64 per cent. for a 1 per cent. change in E M.F. appliea, it must be 
remembered. Between the incandescent lamp and rheostat there 
are some simple switching devices provided, and the connecting 
cords to use at them to bring current to the photometer and to 
connect voltmeter, ammeter, wattmeter, or all of them at once to the 
circuit, as one chooses. 

The 8-c.p. oil lamp is set to the value it must keep through a set 
of readings in a fashion which at once eliminates nearly all the 
difficulties in making satisfactory photometer measurements which 
I have mentioned. The method of proceeding to a candle-power 
measurement is as fellows :— The oil lamp is lighted and warmed 
up. <A standard incandescent lamp at an E. M. F. about like that on 
the circuit to be used is put in its “standard position” (that for 
which its candle. power is known), and its terminal difference of 

tential made that demanded on its label. It is now 16 c.p. from a 

irection down the photometer bar. The car is next set at the 16-c p. 
mark and the light from the oi] lamp adjusted until the grease spot 
disappears. The standard incandescent lamp is next removed and 
othera, whose candle-power it is required to know, put in its place, 
one after the other, the car being shifted to a point where the grease 
spot disappears for each one, and their candle-power thus read 

Irectly. After a little practice one can make such readings 
on a 16-c.p. lamp so that the widest range of values determined 
will not be more than four-tenths of a candle-power. And if all are 
averaged, no reading differs from this value by more than two-teuths 
of a candle-power. Jn other words, an accuracy in a single reading 
will be within 13 per cent. of the truth. This a very satisfactory 
result for a determination of candle-power on a commercial photo- 
meter. It is to be understood as applying to readings made at 
different times upon the same lamp. Or, for other purposes, the car 
is left at 16-c.p., for example, and the E.M.F. on the lamp varied 
until the spot is gone. The determination of this last can be 
made by a practised observer with quite remarkable accuracy 
considering the shortness of the bar. The oillamp standard 
can be checked at any instant by a return to the incandescent 
standard at the other end of the bar, setting the index on the car at 
the 16-c.p. mark aud observing whether the grease spot is now 
invisible, as it should be. 

Without going into a detailed explanation, one has, by this method, 
done away with all difficulty due to reflection, difference in quality 
of the sides of the greased paper, difference of eye sensitiveness, &c., 
and done away with them all to such an extent that a real dark room 
is not required to get satisfactory resulte. If only the light is not 
shining in the observer’s eyes, a room not so dark but that common 
newspaper print can be read in it is satisfactory for ordinary work. 
By putting the real standard at the same end as the lamp whose 
candle-power is measured, all distortions come into every measure- 
ment in exactly the same way, and so are negligible. I am not 
informed whether or not this plan of working is original with the 
compauy above named, but it is certainly a plau of greatest possible 
value to anyone who has many measurements of candle-power to 
make, and wants them procured in as rapid and yet accurate a way as 
possible. 

It will be seen that really the candle-power of the oil lamp never 
becomes known. It is simply a steady light, the value in candle- 
power of which need not concern one. "The oil-lamp flame is not 
noticeably different in colour from many incandescent lamp fila- 
ments, especially if the incandescent lamps are not perfectly new and 
burning at high incandescence; and, by using it, rather than a 
second incandescent lamp, one does away with the nece:sity for a 
second voltmeter and its separate and accurate calibration. It cannot 
be denied that, if there are incandescent lamps at both ends of the 
bar, having the same efficiency and candle-power, any tluctuations of 
E. M. F. on the circuit after that on both lamps has been set will not 
interfere with the candle-power determinations, since the ratio of 
candle-powers will keep the same. But any advantage so obtained is 
more than offset in most commercial work bv the necessity of having 
voltmeters for both lamps, and accurate ones, too. 


Since the photometer I am using to illustrate these remarks is a 
portable one, it lacks certain accessories like a rotating socket, by 
the use of which the mean horizontal or rated candle-power becomes 
known at once. The instrument can be packed in the carrying case 
shown in the background. There is no question as to the exceeding 
portability of the instrument, not only because it can be used without 
a dark room, but also because it can be put together so compactly to 
carry around. Considering the purpose for which it was designed, 
therefore one can forgive tlie lack of a rotating socket. 

I have described the instrument, not because it is a perfect one for 
all requirements of up-to-date photometry, but be-ause it seems to 
me, a disinterested party, to embody very many points which must 
make à commercial photometer a satisfactory instrument, and so to 
be worthy of presentation to the members of the Institute. 
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THE ELECTROLYTIC TREATMENT OF COMPLEX 
SULPHIDE ORES.* 


BY SHERARD COWPER-COLES. 
( Continued from page 83.) 


THE CowPER- CoLES PROCESS. 


The author’s process briefly consists of— 

1. Roasting the ore sweet in a specially constructed furnace. . 

2. Washing out the soluble zinc sulphate with water, and leaching 
out the remaining zinc with sulphuric acid and zinc sulphate, 
. Depositing metallic zinc or zinc sponge on aluminium cathodes. 
The production of zinc white. 
Leaching out the lead with caustic soda. 
. Deposition of the lead. 
Production of white lead from the sodium plumbite solution. 
. Production of litharge and lead sulphite. 
. Leaching and deposition of the silver. l 

One of the first difficulties encountered was in roasting the ore 
sweet, and, secondly, difficulty after difficulty arose in the leaching 
of the ore ; and when the zinc had been leached out from the ore it 
was found that good metallic zinc could not be obtained with any 
certainty, and the residue that remained, containing the lead and 
silver, could not be economically treated by any dry method. 


Crushing and Roasting the Ore.— The mechanical difficulties met 
with were also very considerable. The ore, when crushed to 60 mesh, 
was found on the whole to give most satisfactory results. The ore, 
after crushing, was roasted in a specially designed furnace. The 
form of roasting-furnace must largely depend upon whether the 
sulphurous acid formed is to be ntilised for the manufacture of sul- 
phuric acid. There is great difficulty in making sulphuric acid 
from sulphurous acid vapours mixed with such large quantities of 
air as are obtained from the roasting of such ores as Broken Hill. 
In America the Brown-O'Hara horseshoe furnace, the Kop, the 
Pearce, and other furnaces having for their object the mechanical 
rabbling and conveyance of the ore from one part of the furnace to 
the other, are much used. 

The furnace first employed by the author was an ordinary step 
reverberatory furnace, the products of combustion passing over the 
ore. This was found to be costly, a dead roa-t being obtained with 
ditticulty. The object to be aimed at in roasting zinc-bearing sulphide 
complex ores is not 80 much to convert the metals into oxides as into 
sulphates, so as to reduce the consumption of sulphuric acid, if that 
acid is to be used as the solvent. British Broken Hill ore contains 
on an average 20 per cent. of sulphur. Prof. Schnabel has succeeded 
in converting about 40 per cent. of the zinc sulphide contained in 
the ore into sulpbate, the usual amount obtained in à reverberatory 
furnace when the ore is roasted at a cherry-red heat being from 4 to 5 
per cent. 

The next furnace tried is shown in Figs. 1, 2, and 3, Fig. 1 being 
a sectional side elevation, Fig. 2 a plan, and Fig. 3 a sectional end 
elevation. This was found to give better results, and greatly to 
reduce the cost of production. The furnace is composed of four 
decks. The ore is first placed on the upper deck, where it is dried 
and heated. It is then fed on to the third deck A, and so on to the 
second and firet decks C and D, Fig. 1. The products of combustion 
are allowed to pass over the ore, hot air being drawn through the 
tubes E, the supply of air being regulated by placing caps over the 
ends of the tubes. A furnace constructed on these lines 1s found to 
eflect à considerable saving in coal. If mechanical rabbling were 
resorted to in place of hand rabbling, so as to keep the ore constantly 
turned over and fed from one deck to another, no doubt still greater 
economy would be effected. "The following table gives the compara- 
tive results of a trial made with the ordinary reverberatory furnace 
and the new furnace :— 


to 00 HN o 


— 0 öäꝓ m 


Old furnace. | New furnace. 


— À———————— —— — 


— 


Cost of coal per ton 
Amount of sulphur as sulphide in ore | 
after roasting 


Another trial gave the following results :— 


Area of hearth ............ eese 216 sq. ft. 150 sq. ft. 
Amount of coal consumed............... 37 cwt. | 29 cwt. 
Number of charges . 12 i 10 
Amount of ore per charge. 16 cwt. 24 cwt 
Amount of ore roasted |.................. 9 tons 12 cwt. 12 tons 
38. ld. 1s. 10d. 
| 


3°37 per cent. 5'05 per cent. 


Old furnace. New furnace. 


| 
Cousumption of colt. 83 ewt. 5 cwt. 
Time of roast: 2:1: 24 hours 24 hours 
Amount of ore roasted -—e— 214 ewt. 24 cwt. 


The efficiency of the furnace has been still further increased by 
reducing the area of the grate surface and placing another grate at 


* Abstract of a Paper read before the Society of Engineers, Nov. 6. 
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the other end of the furnace, so as to get a more even distribution 
of heat. 

Some experiments have been carried out to see whether results of 
commercial value could be obtained by reducing the ore after 
roasting by passing coal gas or producer gas over the ore. The 
experiments carrie] out on a small scale do not warrant experiments 
on a larger scale. Attempts were made to recover the reduced metal 
by washing, but without success, nor could the metal be melted from 
the ganvue without a flux. 

The sulphide ore for the Ashcroft process was roasted at Cockle 
Creek in hand- rabbled reverberatory furnaces, with hearths 60ft. by 
12ft. (equal to 7,200 eq. ft.). The furnaces were worked very slowly 
at a low heat, 500°C. to 600°C., the roasting ore being scarcely visible 
red in the davlight. It was found that if the temperature was raised 
beyond 600°C. sulphuric anhydride was driven off, leaving zinc 
oxide and basic zinc sulphate. Ordinarily 5 tons were roasted per 
24 hours, with 25 per cent. small coal, which cost $1 per ton at the 
works, which is equal to 0:7 ton per 100 sq. ft. of hearth area. 


— — 


Fig. 1. 


m 


NOVEMBER 17, 1899. 


fastened to the framework of the bin. A wooden hopper is placed 
outside the canvas shoot, to prevent the canvas bagging and retaining 
the ore. The screened ore is discharged through a shoot. Sutis- 
factory results have been obtained by using an upper screen of 30 
mesh and a lower screen of 80 or 90 mesh, and projecting an air 
blast into the bin, the fine dust being driven direct into a leaching 
vat containing the zinc sulphate solution with the necessary amount 
of free acid for dissolving the zinc. In the fine dust the percentage 
of lead is decreased, the silver and zinc remaining about the same. 
Some fines which had been put through an 80 sieve gave on 
arr : —Lead 18:25, zinc 20°71 per cent., silver 11:980z. per ton of 
2,2401b. 

Zine Leaching.—Considerable quantities of tailings have been 
leached at Broken Hill with hyposulphite of sodium solution 
between 3} and 14 per cent. strength, with and without the addition 
of blue stone, the ore being previously subjected to a chlorodising 
roasting. The results have not proved entirely satisfactory on a 
commercial scale. The great difficulty experienced with sulphuric 


Fic. 2. 


According to Mr. R. W. Ingalls, zinc blende can be hand-rabbled 
in reverberatory furnaces of similar size in Kansas and Missouri, 
with a consumption of about 100 per cent. of coal, the usual 

erformance being about 0:25 ton per 100 sq. ft. of hearth area. 

erhaps a saving in the near future will be effected by the adoption 
of coal-dust fuel, which is especially suitable for this class of work, 
as the load is constant. Some recent experiments made with firing 
with coal dust under forced draught are set down as effecting 
a saving of 25 per cent., the coal dust being ground to pass a sieve 
of 3,225 to 3,875 mesh per square inch. 


Screening.—Certain portions of the ore during roasting are found 
to cinter, it is therefore found advantageous, after roasting, to screen 
the ore. The most suitable apparatus for this purpose is a recipro- 
cating screen. This screen can be fitted with either one, two, or 
more screens for grading the ore. The screen is reciprocated by 
means of an eccentric, and is suspended on four links, the number 
of reciprocations being about 150 per minute. The screening 
apparatus is fitted with hinged lids, so as to retain the dust. To the 
frame of the screen is attached a canvas shoot, which is securely 


Fia. 3. 


acid leaching is due to the zinc silicate being split up and gelatinous 
silicate set free. Some experiments have been carried out on a small 
scale which tend to show that this difficulty can be overcome if the 
ore is moistened with concentrated sulphuric acid and heated until 
fumes are evolved, xo as to dehydrate the velatinous silica and form 
a granular silica ; the ore being then leached with water and allowed 
to stand for four hours in the cold. A good extraction of zinc was 
thus obtained, the zinc in the residue being 3:987. There was no 
formation of gelatinous silica. 

After a great number of experiments the best results were found 
to be obtained by leaching the ore on filter beds, the ore being first 
of all crushed to about 60 mesh, then roasted sweet and screened, the 
coarse screenings being re-crushed and re-roasted. The roasted ore 18 
then dumped on to filter frames composed of wood gratings cove 
with cocoanut matting, on which is placed a thin layer of ashes from 
the furnace, the ore being levelled down to a thickness of about 181. 
The ore is then washed to remove the soluble zinc sulphate, which 
on an average varies from 5 per cent. to 7 per cent, and the man- 
ganese, which is usually about 0-9 per cent. It is then leached with 


THE ELECTRICIAN, NOVEMBER 17, 1899. 


118 


a solution of zinc sulphate, containing not less than 30oz. of zinc 
sulphate to the gallon and varying proportions of free acid. After 
leaching for about 12 hours the ore is washed with hot water and 
removed from the vats, when it is found to contain about 4 per cent, 
or 5 per cent. of zinc, the original percentage being about 20. 

If the zinc is leached out with sulphuric acid, considerable diffi- 
culties are experienced from the formation of gelatinous silica, but 
this does not occur to the same extent when a strong solution of zinc 
sulphate is used. Ashcroft found it advisable not to have more than 
100 grams of zinc sulphate per litre (equal to 1607. of ZnSO, per 
gallon), so as to prevent trouble with gelatinous silica. "The author 
has found that an electrolyte containing from about 3502. to 400z. per 
gallon deposits good zinc, and leaches well without the formation of 
much gelatinous silica. 


Treatment of Fines.—' The fines are leached in a revolving barrel 
mcunted on a hollow trunnion, through which steam can be passed for 


heating the solution, or air for obtaining pressure. The barrel is 
slowly rotated at from two to three revolutions per minute. The 
inside is fitted with baffle-plates. The ore is discharged on to a f lter 
frame as previously described, washed, and allowed to dry, air being 
drawn from beneath the filter frame by a suitable pump, £o as to 
facilitate the drying of the ore. The zinc sulphate soluticn thus 
obtained is neutralised by passing it over fresh beds of ore, and is 
then ready for gravitating into the epuration tanks. » 3 

As already mentioned, the fines or very fine dust are separated 
from the ore during screening by an air Plast. and projected direct 
into a vat constructed as shown in Figs. 4 and 5, which are respectively 
a sectional elevation anda plan. This method can be substituted for 


the revolving barrel leach. The air charged with the dust is led into 
the vat through a pipe A which is fitted with a clearing rod B. If 
the pipe is not provided with some such arrangement it is found to 
choke very rapidly. The mouth of the pipe is adjustable, so that it 
can be lowered or raised as desired. The air finds its way out under 
the edge of the cover, being forced through the water. An extra 
exit, C, is also provided. The vat is fitted with a stirring apparatus, 
£o as to keep the solution well agitated, a manhole being provided 
for adjusting the height of the stirrer blades. It is important that 
the ore should be ground as fine as possible, as on this depends to a 
very large extent the perfect leaching. A sample of ore containing 
6 per cent. of zinc in the residue, when re-ground and re-leached wak 
found to contain only 3 per cent. | 

Some experiments to determine whether sulphide ore which had 
been mixed with lime and placed in fused caustic soda was readily 
soluble in water, showed that it could not be lixiviated except with 
considerable difficulty. If, however, the ore is free from lime it is 
easily lixiviated. 


Epuration Tanks.— When the electrolyte contains much copper it 
is passed through a tank or sump filled with crude zinc scrap, on 
which the copper is thrown down and the zinc goes into solution. 
It is then run through a second tank filled in a similar manner with 
iron scrap and carbon, any remaining copper being thrown down on 
the iron and the iron going into solution: It is found that emall 
traces of copper cause the zinc to come down in a spongy form. 


Electrolysing Cells.—The solution is then drawn from the sumps by 
means of a centrifugal pump and circulated through open launders or 
channels which supply a number «f cells, the solution being dis- 
charge1 from an upper channel placed near the top of the vat. Cast 
iron discs are provided: which are rotated at the rate of from two to 
three revolutions per minute.. The body of the tank is constructed 
of wood, bolted together with galvanised iron bolts pa:sed through 
the centre of the woodwork. The tanks are coated with asphaltum, 
or micacious iron paint, known as “ ſerrodor, which are both 
practically insoluble in sulphuric acid. The anodes are made of 
sheet lead, and are bolted between two iron strips, which are fixed in 
gun-metal shoes, which are again bolted to cross brass pieces. The 
cathode connection is made through the spindle, to which the 
revolving discs are keyed, either by means of a mercury cup or 
by rubbing contacts The mercury cup is found to answer very 
satisfactorily. . . i l 

A serics of experiments has been made to determine the result of 
revolving the dises slowly and rapidly, with interesting results. It. 
was found that when the disc was revolved rapidly, eay from 10 to. 
15 revolutions per minute, the solution not having time to drain 
from the disc, such good results were not obtained -as when the disc 
was revolved slowly, from one to two revolutions E minute, the 
deposited zinc having time to get almost dry—anyhow, sufficiently 
div to allow the air to come into intimate contact with it. Iu place 
of the revolving cathode aluminium sheets have been used with 
excellent results, thin aluminium sheets being placed in a detachable 
wood frame. The zinc that is deposited on the aluminium is readily. 
detached, owing to the formation of a loose film of aluminium hydrate. 


Anodes.—' The author first used carbon anodes, but these were 
found to disintegrate rapidly. Iron anodes wete then substituted: 
for carbon. These reduced the electromotive force required from 
about 2 volts to 1. The iron was found not to dissolve at the 
theoretical rate. The iron anodes had to be eventually abandoned, 
both on account of the coet due to the heavy consumption of iron 
and the difficulties experienced in dealing with such large quantities 
of iron in the electrolyte. Lead anodes have proved, taking every- 
thing into account, to give the best resulta, although a larger electro- 
motive force is required. The percxide formed on the surface ia 
fairly adhesive. 

Zinc Deposition.— At Cockle Creek it was found the free sulphuric 
acid must not be allowed to accumulate in the depositing cells to an 
amount exceeding from 3 to 5 grams per litre (equal to 0:480». to 
0˙800z. free H,SO, per gallon), the amount of zinc sulphate in 
solution being 120 grams per litre (equal to 84:60z. ZnSO, 7H.O 
per gallon). The presence of copper in the electrolyte is found to 
æ very detrimental. With a current density of 15 amperes per 
square foot, and 1 grain of copper per gallon of solution, good 
deposits of zinc were obtained; with two or more grains per zallon, 
under the: same conditions, zinc was thrown down in a black aud 
loose form. Zinc produced by the author's process gave, on analysis, 
the following result :— j | i: 


Fir ³ ð x aa STIL EA 0:005 ' 
II/ ³—rr noL ask ee 0:016 . 
pop Ec MUN 0:008 
Ai... y AA E T trace. 
!!!!!! ³ ĩðW -A K rela eee absent 
/õÄͥ ri 0:281 
Zinc (by di -rellCe). iioi aee cn IE RIO tese a ai 59:690 
100-000 


(To be concluded ) ODE 
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RAIL WEAR ON AN ELECTRIC OVERHEAD 
RAILWAY. 

The wear of rails under heavy traffic is illustrated to a somewhat 
remarkable degree by the accompanying section of a worn rail taken 
out of the track of the Union Elevated Loop Railway, at Chicago, 
after a service of about, eight months, during which period it had 
carried approximately 6,000,000 wheels. This road carries the 
trains of the Chicago elevated railways, and each train consists of a 
motor passenger car, with two or three trailers, so that only one-third 
to one-fourth of the wear can be attributed to.the heavy motor cars. 
The rail was of the section recommended by the rail committee. of 
the American Society of Civil Engineers, aud weighed 801b. per yard. 


It was of commercial make, with about 0:48 per cent. carbon, but 
these rails are being replaced with others of special make, having 
It was on the high 


about 0°60 per cent. carbon. eide of the curve 


Worn Curve Ri il from the Union Eleva‘ed Loop Railway, Chicago. 
(One-half size. ) 


at Fifth-avenue and Lake-street, the curve elongation being 3in. The 
section of tlie rail and the above particulars of the service are from 
the Engineering News of New York, to whom they were supplied by 
Mr. S. S. Neff, Superintendent of the Union Elevated Loop Railway 


ELECTRICITY WORKS ACCOUNTS. 


Edinburgh Municipal Electric Supply Works. 

The rapid progress and economical working of the Edin- 
burgh municipal electric supply business had won for the 
undertaking a pre eminent position at an exceptionally early 
stage of its career. 

lt is now our pleasant duty to chronicle, in respect of the 
year endcd at May 15th last, not a mere maintenance of 
but a phenomenal acceleration in the rate of progress which 
has always been such a satisfactory characteristic of the 
undertaking. The following table is of interest, as furnishing 
an idea of the growth of the business since its commencement :— 
, From these figures it will be seen that in the acquisition of 
new business last year completely surpassed any previous 
year. The lamp connections show an increase of nearly 
48 per cent., while the output marked an advance of close on 
45 per cent. over the number of units sold in 1897-8. A 
most interesting point in the sbove table is the column 
showing the load factor. It is to be noted how steadily this 
factor increases—a satisfactory feature, due chiefly to the 
increasing motor load on the station. 

The Edinburgh undertaking stands as an excellent example 
of the effect of a low tariff on the development of an electric 
supply concern, and it is gratifying to find that the Electricity 
committee have found it possible to make further substantial 
reductions in the prices charged. 

O wing to a slight increase in the items of fuel and distri- 
bution costs, works costs show & slight rise, though in conse- 
quence of a reduction in the management and property 
charges the total costa also show a sensible drop since 1897-8. 

The years working profit was £28,780, representing 6:95 
per cent. of the mean capital. Nothiag has this year been 
placed to the depreciation fund, but the joint capital charges 


of interest and sinking fund amounted to 5-2 per cent. of 
the mean capital, thus leaving a net profit of £5,886. 

As will be noticed, the average price obtained for electricily 
supplied has dropped from the extremely low figure of 2:494. 
to 2 24d., while the average total revenue is now only 2·77d. 
per unit sold—an unparalleled achievement, and especially 
gratifying in view of the associated financial results. 


The Norwich Electricity Co. 

The accounts of the Norwich Co. for 1898, which are set 
forth in our usual form, are clearly indicative of continued and 
increasing prosperity. During 1898, 871 additional con. 
sumers were secured, and the lamp connections were raised 
from the equivalent of 80,256 to 51,392 8-c.p. lamps—an 
increase of about 70 per cent. | PT 

The year's output at 741,200 units sold is an advance of 
nearly 80 per cent. upon the business of 1897, and was pro- 


ductive of a total revenue of £14,041, representing 4:55d. per unit. 


To the revenue, the total costs bear a ratio of 49 per cent., 
and the result was a working profit of £7,162, representing 
8:09 per cent. of the mean capital. Out of this sum £2,500 
was carried to the depreciation fund, which now stands at 
£9,000, £178 was the allocation to the sinking fund, while 
the interest charges amounted to £1,192. The balance, with 
that brought forward from 1897, amounted to £3,445, and 
permitted of an ordinary dividend of 6 per cent. being paid. 

In addition to the £478 from the revenue account £1,523 
premiums on shares has also been carried to the credit of the 
sinking fund, which has now a balanee of £8,000. Thanks to 
the liberal manner in which they have been dealt with, the 
company’s reserve funds are in a very satisfactory state, 
There are slight increases to be noticed in both the works 
costs and the management and property charges, while the 
aggregate costs have risen from 2d. to 2:23d. per unit. Even 
now, however, the figure for the total costs is below what 
might fairly have been expected of works situated as Norwich 
is. In the table below we give some figures relative to the 
concern since 1895. 


| Maximum | Total | Total 


No.of Lamp Output. Plant 


, „ z ly | cos's | rev. 
Year. | con- con- Units capacity. a supp ded. | 
sumera. nections. sold. KW. ee era | P 
| , | ! KW, unit. unit. 
1895 450 19,450 299.550 545 428 cn he 
1896..... 615 22.505 436,050 650 545 213d. 529d. 
1897. 896 30,25 572000 80 6:9 200d. 4.864. 
1898 1,207 51,392 741,200 1,098 871  |223d.|4551. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1600| Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Municipal)............5. pt. 22, * on- Thames un.) April 31, LT] 
Bedt (x cipal) ......May 19, ,, |Lancaster (Municipal)...... Oct. 21, 1898 
Bestaat eren tu ee 15, „ (Company) .......... Mar. 8,1 
(Company). .. Sept. 15, „ | Ueloester (Municipal) Jan. 20, „ 
(Municipal) .. pt. 29, „ | Leyton (Muni J sss eds Sei t. 8, „ 
Bournemouth (Company) .. April 28, ,, | Live 1(Municipal)...... June 9, „ 
Bolton (Muni . 9, 1896 Manchester (Municipal)....Aug. 1l, „, 
Bradford pel) ......A 14, 1899| Newcastle and Distriot (Oo.) Oct. 6, „ 
Brighton (Municipal) ...... ay 12, ,, e-upon-Tyne(Co.) April 14, „ 
Bristol (Munici ).. ... . July 14, 97 p Com ) Oct. 20, 9 
Burnley (Municipal) ......Aug. 95, „ oh etae) "add .Dec. 2, 1898 
Bary (ll ntoipel) ¢ (Mun.) i 2l, 4; e Ei m P2)" Jur i 1899 
ary unic 6 „ „„ 6 6 6 06 „% p 7 99 o n am unic . U oe 
Cim (Com . Mar. 10, „ Oldham venei Nov. 16, 188 
Cardiff (Muni . an. » Oxford (Company) ))): May 19,1899 
ng Cross (Com ) ..Mar. 17, ,, his A gaat ee LEC :- FAT b, v 
Chelsea (Company) . Mar. „ Portsmouth (Municipal)....July 14, ,, 
Cheltenham (Municipal)....Nov. 10, „ Preston (Company) ........ Sept. 29, „ 
Chester (Municipal)........ une 23, ,, (Company) ........ Oct. 13, „ 
City of London (Company). May 12, „ ;Richmond (Company) ......Oct. 13, p 
Clerkenwell (Company) ....Aug. 18, ., Scarborough (Com .. . Nov. 3, „ 
Derby (Municipal) eee . . . Dec. 9, 1898 St. James Pall Mall )..Feb. 24, ,, 
Dewsbury (Municipal)...... Nov. 25, ,. t. Pancras(Vestry)........May 2d, ., 
Dover Mpany) ........ June 2, 1800 emaa Company) PNE Dec. le, 1893 
Dundee (Municipal). . . Nov. 4, 1598/Shoreditch (Vestry) ....... Oct. , 1899 
Eastbourne 15 . . . July 22, „ e (Municipal) . Nov. 10, „ 
eerie] upicipal Oct. 14, ,, |Southport (Municipal)...... July 7, „ 
Exeter (Municipal) ........ ug. 6, ., |South Shields (Municipal)..July 7, ,, 
a w (Municipal) ...... Sept. 1,1 Stafford (Munici 1) NM . . Oct. 2, 1808 
Guildford (Company) ...... ay 6, „ Sunderland (Municipal)....July ?8,1:v9 
Halifax (Municipal)........ July 21, „ | Taunton (Munici 1 e June 16, ,, 
Hammersmith (Vestry) ....May 26, ,, b Wells(Mun.) ..Sept. 1, ,, 
Hampstead (Vestry) ......Aug. 25, „ | Walsall (Municipal)... . . . June 23, „ 
Hanley (Municipal) ........ April 28, „ | Wandsworth(Company) .. Aug. 1f, „ 
arrogate (Municipal) . . . Oct. 20, „ e (Company) .. Feb. 24, ,, 
arrow Company) — June 16, „ |Whitehaven (Municipal) . July 28, „ 
Hast'gs & St. Lsonards (Co.) April 29, 1898 Windsor (Company) (e Dec. 80, 1593 
H'use-to- H'useCo.(E'ns'gtn) Mar. 31, 1899 | Wolverhampton( Municipal) June 30, 1899 
Hove (Company) qq . 10, „„ | Woolwich (Company)) Jan. 18, ,, 
Haddersfield (Municipal) Ot. 6, „ | Worcester (Maunzetpal . April 7. „ 
u Yarmouth (Municipal 2 


Iatlngto (Vestry)..........Oct. $7, „, Nov. $ 
Kensl'gton & Knightabr’(Co.) Mar. 8, , i 


EDINBURGH. — REMARKS—a Including 80, 654 units tor motor power. 
£14,417 for arc lamps and columus. c Over-expend« d 
er and £32 for private arc lighting. 
1 f Management.” 


b lacludes 


d Includes £725 for motor 
e Includes £1,057 to proportion of ‘* General 


J Transferred to credit of General Improvements Ordinary 


ture Account. g Lessdiscounts. h Includes 222,348 units sold for motor power. 


i Includes ;£18,041 for ar: lamps and posts. 
—Í— — m In resnest ai! are Is rina for private lighting 


j Includes £i, 403 for motor power at. 1t | 
i Includes £1,602 prope 


NORWICH.— REMARKS — a —a At consumers’ 
€ Includes distribution costs, 


distribution. 
also HOP: 


A After deducting di 


load ; 


e Includes repairs and 


charge 


at other times, 34d. 


Mcd e DN 


j 3d. 2 2 tar first , 


terminals. 


of 10 
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EDINBURGH. NORWICH. 
Undertaking Worked by. . — .. | Edinburgh Corporation. The Norwich Electricity Company. 
Date of Commencement ———— | April, 1895. October, 1893. 
System of Supply sss... eae . Z- wire continuous and H. T. alternating current, || 3- wire continuous current with batteries. 
Chie o bpe N Frank A. Newington F. M. Long. 
YEAR ENDED MAY 15, 1898. MAY 15, 1899. DEC. 31,1897. DEC. 31, 1898, 
QUANTITIES— 
Units generated * — t „n 2 II EI IIS JI UI ALL La 5,515,460 4,625,567 702,000 897,000 
n SOLD (TOTAL) K«õ6.:g •—ö—jPpX ꝓäÜ SII IL 2,894, 437 4.174.541“ 572,000 741.200 
„ sold to consumers ....... . . . smes 8 2,059,777 3,129,808 572,000 741,200 
„ sold for public lighting, K. es PUER 834,660 1,044,733 nil nil 
„ Used on Works . . . . v . tes Wee re 158,816 231,152 87,033 — 
UNITS SOLD PER 8 C.P. LAMP CAPAOITY — 28 1 28˙4 20°6 216 
Maximum supply demanded ....—.......— . . . — 2, 388 kilowatts 3,116 kilowatts 669 kilowatts 871 kilowatts 
Number of public lamps......... idee 00 are 702 are nil nil 
Number of consumers  .........mHIHÜ PESOS 1,630 2.514 896 1,267 
Connections to mains in 8-c.p. IUS. bp naps ricis o seo eui» 158,909 226,737 30,256 51,392 
CAPACITY OF PLANT IN 8-C.P. AME... . 103,100 147,000 27,800 34,300 
CAPACITY OF PLANT IN KILOWATTS, n., m.s se smes es smeo ea 3,300 4,705 890 1,098 
Per kilowatt Per kilowatt Per kilowatt 
CAPITAL— Total, |" Capacity, | Total | capacity. | Total |! Capacity. | Tot | compacts 
AUTHORISED (TOTAL) 55„ „„ „„ %ͤ„% „„ „„ „% „4 III II Me * — -— — £100,000 £112 210 s £910 
Share ..... — ——4—ũ—»2— 0 „õ2'vx«òĩ ——— — — — — 50.0 56˙2 45:5 
Loan (including Debenture charges).............—..-. — — — — 50,000 56:2 50 000 45:5 
RECEIVED (TOTAL) .......-. err meme n £210,000 | £63°6 [£390,000 £83 71,150 79:9 86, 128 784 
e Share „ „„ „ „%„%„%„%„ „„ „ „ IU UU LUI E Six — | — — — 45,650 51 3 £0,000 45.5 
Loan (including Debenture charges) s.. 210,000 63°6 390,000 83 25,500 28˙7 36,128 32 9 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... Eod e die: = 98.850 324 13.872 12:8 
Share (unissued) ..........— eee . chesi — — TA as 4.350 4°89 — 
Share (un called) —— — S = — = = Kat = = 
Loan (including Debentures) ... —  Ó —— — | — — — 24,500 27˙5 13,872 126 
REPAID (Tor ATL) . . . . ee — | "- = — A ts 2 T: 
RESERVE OR SINKING FUND ..........—.— nene 18,787 5:69 28,353 6:03 1.000 112 3,000 273 
DEPRECIATION FUND  ......... n sees 8,126 | 2°46 8,352 1°78 6,500 7:30 9,000 8:20 
EXPENDED (TOTAL) _ ense sei enira enn imn nennt nnn nen nt — | 287,466 871 995,357 840 79.502 893 97.761 89°0 
Lands and buildings ....... EH ee „235,357 10˙7 51,828 11:0 14,621 16:4 15,055 1577 
|. esse eee eee eee 6 99, 9665 30:3 138,611; 29:5 35,493 399 42,279 58:5 
Mains . — —MÓ— bus dpad Ue Webel = | 149,705 45:4 202,381 43:0 29,388 33˙0 38,258 34:3 
neee, 2,437 0°739 2,437 0:52 — — 2,189 1:99 
BALANCE OF CAPITAL AOOOUNT............ eese —77,466° | — 23:45 — 5,357 -114 — 7,492? -841 I- 11, 633’ | -106 
REVENUE— Total. Per unit sold. Total. | Per unit sold Total Per unit sold. Total,  |Perunitsold. 
OTA... . . —— .. 238,049 37 156d. 48,238 2773d. | £11,578 4'862d. T 041 4 548d. 
Revenue from suppll . Hm n 50,0154 2:490d. 58,982; 2:204. [11 423 471934. 7 4°2274d, 
" r — — 10 0001d. | / y 0:1731. 
"s public lighting . 7,993 0°663d. 9,198 0:529d. | — | — 
* sale of lamps, X- . —- — 28* 0°002d. | Id. pe 0051. 63 0° 020 d. 
miscellaneous sources q 41 C-0034. 19 0:001d. | 142 0-060d. 396 0 128d. 
EXPENDITURE OUT OF REVENUE— | 
TOTAL COSTrs8 .. . . 4 . „ £17,401 1:444d. | £24,508 1409 d. £4,776 2:003d. 22 879 2:221d. 
boo qo o. mNNEEERMEPT—————À " 13,014 1:080d. 19,015 10944. 3,550 1:490d. 4.852 1 572d. 
Generation of electricity jj VO ˙ . 4 . 8,061 | 710d, 12,777 O73 4d, 3,650¢ 1:490d. 3,947 1:279d. 
Fuel (including cartage, &e.) ....- ........ . ꝗ . 4,176 | (05474. 1,566 0 424 1. 0 1819 0-76 4d. 2,176 07054. 
Oil, waste, water, stores . " 677 0*056d. 862 0:2504. f 1 | 155 0˙050d. 
Wages at station. . . . . . . . . 2,077 0°172d. 2,537 0'146d. |: 1,0114 | 0°424d. 926 0°300d. 
Repairs and maintenance at station .................. 1,63 0°135d. 2,012 0116d. | 720° | 03024. 660 02144. 
Distribution of electricity 74 1,544 0* 128d. 2,830 0*163d. — | — 22 0:266d. 
Wages, &c. ... .. . . . .. .... . . .. bees, 897 0:0744. 1,674 0:096d. | | 
, renewals of mains, K. 647 | O0544.| 1,156 | 00674. || ^ | — SEE. VES 
Public ighting be ta Sat V ? 909 0:245d. 3,408 0" 196d. — = — FA 
Attendanoes . . . . . . . . . . . .., 1,627 0:135d. 2,281 01314. | — — — — 
esse T sse sse ese 1.281 0:106d. 1,128 0*065d. — — — 
MANAGEMENT AND PROPERTY CHARGES............... 4,387 0 364d. 5.493 0 316d. 1,226 0514d. 2,027 0°657d. 
CCC couaesebasa ives; 1,866 0: 15àd. ? 219 0: 128d. 2721| (1144. 255 00834. 
rb ee EA 2521 0: 209d. „274 O 1d. 954 O-400d 272 0:57 44. 
O O NNA E IVA . 400 0°033d. 413 0:024d. |, 718 O˙301d 1,397! 0°453d. 
Stationery, . . . . . .. . . . . . . . . 6 144 0:0124d. 170 0:010d. || 144 00604. 81 0:0264. 
Establishment chargee nn ee 635 0:0534. 853 00494. | J 134 0:043d 
Law charges, &c. ——————— M 1,342¢ 0:111d. 1,838! 0:105d. 926100390. 3 3609. TODA. 927 0:039d. 160 " 0:052d 
ean to mean D t. | TRAGER Soca” Oa, mean 
FINANCI AL RESULTS— Total bb. erp. 'nded Total. IR exp'nde | | | Total. cap. exp'nded Total. ‘cap.exp nded 
WORKING PROFIT FOR YEAR . ...... ..... £20,648 | 797% | £23,730 | 6 95% £6801 | 936% | £7,162 | 8097. 
Sum carried to Depreciation Fund 4,000 1:54% — | 2.500 344% 2,500 2:827/ 
Sum carried to Reserve or Sinking Fund ......... 7,686 2.9750 9566 | 2 80% | 1,000 1:387, 418 0:54% 
Net interest on loans (incl, Debenture charges) ... 5,937 2'29% 8,278 | 2 425 | 805 1314 1,192 1:557, 
BALANCE FROM LAST ACCQUNT Tr... — — — | 441^ 0:612% 452 0:51 , 
BALANCE AVAILABLE FOR DISTRIBUTION, &o, ...... 3004 | 1177 5886 | 1727 | 2940 4:05% 3,445 3:897 
| QRDINARY DIVIDEND (o) tio AH DOSE = | = - | € | 517, — 6% — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 457157, 50:87 41:2% 49% 
Expenditure per kilowatt capacitx . . * £5. 5s. 7d £5. 4s. 21 £5. 78. 51 £6. 53. 4d. 
REVENUE PER KILOWATT CAPTATrT rr £11. 10s. 0d £10. "7s. 0d. £13. Os. Od. £12. 16s. 0d. 
Expenditure per 8-c. lamp capacity ee 38. A d. 33. Ad. 58. 51d. As. Od. 
REVENUE PER 8-C.P. LAMP dAPAlrrii 7s. 44d 6s. 62d 88. 4d. 8s. 21d. 
2 PER 8-C.P. LAMP CONNECTED ............... 48. 91d. 4s, 3d. 78. Tid. 5s. 54d. 
238 for lighting, per unit. 4d.“ 54d." 7d. to 34d.é 7d. to 34d. 
Price charged for power, per unit . . 24. 14d. net 3d. to 2d. Id. to 2d. 
Price charged for public lighting .........................-- £16 per arc perann. | £14 per arc per ann." — — 


b Over-expended 
d Includes salaries and wages in respect of 
aliftenance 


f Includes 


bf Trade fees 421. 
( r hours of heavy 
nits per quart r; 2d. 


per unit after LE This fand is swelled by premiums on shares £1; 


23. d Inclu les 
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The Gfectrician. | 


The Oldest Eleetrieal Journal (established as a weekly Journal 1861—1878) 
— — 
Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1,2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. -Telegrams : “ELECTRICIAN NEWSPAPER LONDON.” 


—————————————————————— 

All Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “THE ELECTRICIAN," Salisbury-couri, 
Flest-street, London, E. C. Cheques and Money Orders should be made 
payable to ‘THE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co." 

All Editorial letters to be addressed to THE EDITOR. . 

All letters for insertion in THE ELECTRICIAN,’ or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith, No notice whatever is taken of anonymous communications, 

s THE ELECTRICIAN" is published every Friday NONE: in time for the 

morning mails. It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers ana 
Newsvendors ; or direct from the Publishing Offices, as above - 

New Volumes of THIN ELECTRICIAN” commence in April and October. 

Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN" 


are as under :— YEAR HALF-YEAR QUARTER ] Post free, 
United Kingdom 26s. od. 13s. 0d. .. 7s. Od. payable 
: Postal Union . . 80s. 0d. 16s. 0d. s. Od. in advance. 


ups : : icis 
t THE ELECTRICIAN” offers exceptional advantages to Advertisers, It has 

by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issus must reach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to & p.m. on Thursday. 

LECTRICAL BOOKS AND PUBLICATIONS. 
All Books, Newspapers, and other publications can be ordered. direct of 

«Tug ELECTRICIAN” Printing and Publishing Company, Limited. The 

well-known ** ELECTRICIAN” SERIES o Standard Electrical Works at present 

consists of— | 


- —— 


ELEC CAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YoUNG, M. I. R. ER. Price 10s. 6d.. post free; abroad 11s. 
JHE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 


Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 6s. 3d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 

by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 

Köntgen Ray work, and a chapter giving Practical Hints“ on the subject. 
THE POTENTIOMETER AND ITS ADJ UNCTS. By W. O. FHER. 


Price 6s t free. dr 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C 
TIVE PC Price 58., Dé free. 

MOTIVE POWER AND GEARING. By E. Tremiert CARTER. Price 
19s. 6d., post free. 

SUBMARINE GABLE LAYING AND REPAIRING. By H. D. Witzm-. 
SON. Price 12». 6d.. 


t free. i 
ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced). - Arranged by Dr. J. A. FLEMING, M.A., F.R.8. Printed particulars 


op spplication. 
ELECTROMAGNETIC THEORY. By OL WIA HaAvisIDE. Vol. I. Price 
12s. 6d., post free 13s. Vol. II. Now Beady. Price 12s. 6d. ; post free, 138. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. By Dr. J. A. FLEMING. VOL. I.—THE INDUCTION OF 
ELECTRIC CURRENTS. New EpiTION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free, 
“ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
=, FLEMING, M. A., D. Sc., F. R. S. 98 original illustrations, price 7s. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free, Also in German, 8s. 6d. post free. 
- ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free, 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical). By Dr. GEORGE GORE. Price 10s. 6d., post free. 
ELECTRO.CHEMISTRY. By Dr. Georcs Gore. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 


DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. post free. i ` 


THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 


3. RAM. Price 7s. 6d., post free. 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULIS. By 
.. WV. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 8s. ; 
Jarge-paper edition, 12s. 6d., post free. New edition in the press. 
t THE ELECTRICIAN " PRIMERS. In Two Vols. Pa covers, 3s. 
t free 2s. 2d. each; strong cloth 2s. 6d., post free 2s. da each. Single 


mers 3d.. post free 84d. i 
WIRELESS TELEG HY: SIGNALLING across SPACE WITHOUT WIRES 
Price 28. 6d net. 


BY ELECTRIO WAVES. ByDr.O.J.LopeX. Enlarged Edition. 
A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 
. A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., poat free. ; 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Fraxcis 
JEHL. Price 10s. 6d., post free. me 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 
THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 3s. 6d., post free. 


FULL CATALOGUE POST FREE ON APFLICATION, 


NOVEMBER 17, 1899. 


„ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


=_—Xx—x—l—————_—_—XXXXX___ —?w—— €- 

THE TELEPHONE.—By Damn SmoLam and F. C. RAPHAEL. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date, 

. The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wann. Fully Illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, oonstruction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN” WIREMAN'S POOKET-BOOK.—Edited by F. C 
RAPHABL, “The Electrician ” Company will shortly publish a valuable 
pocket-book for the use af those engaged in wiring work, both external 
and internal. 

THE ELECTRIC ARO.—By Mrs. ArnrOow, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electrio arc, as well as the important results of recent 
research. 


-——————— — M ———— 
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SPECIAL NOTICE. 


TT 


NOW READY.—Vol. XLIII. of “Tus Exxctrician” (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18a. 6d. Also ready, Cases 
for binding. Price 2s., by post 24. 5d. 

A complete set of the Second Series of “ THE ELECTRICIAN " can now be 
supplied. These sets are very scarce, and early application should be made. 


ene eerste ————— ———— SS — — 
— ...... n...........—.—. ... —.k.—...—...—.—.—... 


THE SPRAGUE MOTOR SUSPENSION PATENT. 


The patent action heard last week, and on which judgment 
was delivered last Tuesday, will have no direct influence on 
the electric traction industry in this country, for the patent 
alleged to b» infringed expired on August 10th of this year, 
so that the action was merely one for damages. From the 
historical point of view, aud from its bearing on the 
question of master patents in general, the matter is one 
of extreme interest, however. If the broad claim of the 
patent had been allowed, it would have covered practically 
every type of motor oar employed for electric tramways. 
In our last issue we published the text of the patent ; 
and a perusal of it will show that the inventor aimed 
at securing a broad patent on journalling an eleciric 
motor at one end upon the car axle, and supporting the other 
end of the motor flexibly either from the car body or the truck 
of the vehicle. This so-called invention is practically embodied 
in the first claim of the patent, and the defendants (the 
Imperial Tramway Co. and the British Thomson-Houston 
Co.) had little difficulty in showing that the idea was no new 
one. Ina patent granted in 1859 to Longstaff and Pullen 
for a steam road waggon practically the same construction 
is indicated, the motor being journalled at one end upon th» 
driving axle, with intervening gears, and at the other end 
being flexibly supported. It is obvious that the substitution 
of an electric for & steam motor cannot in any way render 
novel the employment of a sleeve suspension; and some 14 
other British patents, dating as far back as 1883 and down 
to 1884, as well as & number of United States patents, 
may be cited to show that this method of suspension 
was well known, and was naturally applied to electrically 
driven vehicles as soon as engineers turned their attention to 
them. We may mention that the precise suspension illus- 
trated and described in the patent in question has never, to 
our knowledge, actually been used. According to present 
practice, the motors are supported on the axle by an attach- 
ment to a neutral portion of the field-magnets, and suspended 
in a similar way at the other end. As can be seen from the 
figure illustrating the patent, the arrangement there described 
is actually to suspend the motor from the axle by an attach- 
ment to its pole-pieces, and the armature is also carried by the 
pole-pieces, a construction which is not only peculiar, but bai 
engineering as well. An attempt was made by the plaintiffs’ 
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counsel to show that the first and third claim of the patent 
were practically identical, and thatthe former, as well as the 
latter, were intended to cover spring suspension and not the 
broad idea of ** centreing ” or ‘‘ sleeving” the motor upon the 
driving axle. The judge, however, refused to be convinced of 
this, and ascribed to the first claim that broad meaning we 
have already indicated, with the inevitable conclusion that 
the invention had been frequently anticipated, and that the 
whole patent therefore was invalid. 

The Sprague patent (referred to during the case as the 
Handford patent, T. J. Hanprorp being the agent in this 
country), although making its first appearance in the English 
law courts, is an old friend on the other side of the Atlantio, 
and we may quote a very clear decision as to the want of 
novelty in a device of this kind from the judgment in the case 
of the Adams Electric Railway Co. v. the Lindell Railway Co. 
delivered some time ago by Judge Samsourxez, of the Court 
of Appeal for the Eighth Circuit in the United States. The 
matter of elastic suspension by springs and of otherwise 
giving either entire or partial independent support is so 
common in the arts, and has taken on such innumerable 
forms, that it cannot easily be perceived that any method not 
heretofore used remains. The presumption is therefore 
against patentability in any mere form of elastic suspension 
unless under exceptional circumstances.“ 

The electrical industry has seen many master patents. In 
a few cases these have been for epoch-making inventions 
which have given fresh impetus to its progress. More often, 


however, it has found them a serious burden and impediment. 


We do not wish to imply that the owners of these master 
patents have not frequently deserved the reward they have 
reaped, although in some instances, even if the invention may 
have received no more than its due, those who have financed 
and assisted the inventor have done the reaping, retained the 
grain, and handed him the husks. But an attempt to create a 
master patent out of “a novel combination of old instru- 
mentalities’ deserves absolutely no sympathy. : 


REVIEWS. 


C. pics of any of the undermsntioned works can be had from The Electrician «ffice 
post free, on receipt of published price.) 


[eum — 


Manual of Electrical Undertakings. Compiled under the direction 
of EwiLE Garcke, M. I. E. E. Vol. IV. (Donington House, Norfolk - 
street, London, W. C.) 128. 6d. net. 

Mr. Garcke’s book grows apace, and contains well over a 
thousand pages of statistical matter relating to telegraphs, 
telephoncs, electricity supply, traction, &c. Compared with 
previous issues, there is an x rias of the district maps, caused 
pre sumab'y by the difficulty experienced by all who have in 
the carly days of the industry endeavoured to show in graphic 
form the progress of electricity supply. It appears from the 
preface that there aro upwards of 500 undertakings i ndis 
in electricity supply owned by companies and municipalities, 
besides a further 500 electrical trading concerns. In the 
section devoted to telegraphs a summary is given of the 
report prcsented to Parliament in 1899 on the Pacific cable 
scheme, which report has recently undergone severe criticism 

from Sir Charles Todd (The Electrician, Oct. 20, 1889, p. 920, 

and Nov. 8, 1899, p. 46). Under the head of telephones 

possibly the most interesting matter is that relating to the 

Mutual Telephone Co., which was registered in 1898 to enter 

into a contract with the New Mutual Telephone Syndicate 

(Limited) to take over its ** business," and to obtain a licence 

from tle Postmaster-General to construct and maintain a 

telephone system in Manchest2r and other places. Neither 
that company nor its parent syndicate have made much 

į rogress towards accomplishing this task since the registration 
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of the latter in 1896. It is interesting to find that the business 
taken over by the Mutual Co. is that of a company “ limited 
by guarantee with a membership of 20, each liable up to £100 
in the event of winding up.” | 

The particulars relating to electric lighting and traction are, 
as far as we have had time or opportunity for checking, full 
and accurate, although matters electrical move so rapidly, and 
the changes occurring at the extreme end and the beginning 
of the year are so numerous and important, as to quickly put 
out of daté statistics and information compiled in the summer 
months. Certain errors and  misdescriptions are almost 
inseparable from such a compilation, but these are for the 
most part by no means aggressive in Vol. IV. of Mr. Garcke’s 
book, which bears evidence on every page of conscientious 
work and painstaking efforts to ensure accuracy and complete- 
ness. It is needless, therefore, to call attention to several 
slight inaccuracies noticed in turning over its pages, but we feel 
bound to point out one item, in the short chapter Telephony," 
which is distinotly misleading. The text of the Telegraph Act, 
1899, given in full, is preceded by the Treasury Minute issued 
in May, 1899, when the Telegraphs (Telephone Communica- 
tion, &c.) Bill was merely in the form of a general Bill 
enabling local authorities to borrow money for establishing 
telephone exchanges. In its final form, however, the Act 
clearly supersedes the Treasury Minute, and this should 
either have been stated in the book, or, Letter still, the mis- 
leading Minute omitted. | 


The Valuation of Gas, Electricity, and Water Works for 
Assessment. By Tuos. NrwsBicGiING, M. Inst. C. E., and Wy. New- 
BIGGING, A. M. Inst. C. E. (London: Walter King.) 2nd Edition. 65. 


This little manual, which issues from the office of the 
Journal of Gas Lighting, deals, as might be expected, almost 
exclusively with the rating of gas works. But the fact that 
similar principles apply to electric supply works has justified 
the authors in adding the word “ electricity ” to the title of 
their second edition, although this has involved an addition 
of hardly more than a single page to their work. The 
originators of our rating system, in founding it upon a rental 
basis, were not troubled by having to deal with railways, gas 
works, or even water works, much less with electric supply 
Stations. They would have been puzzled to know how it 
could be made applicable M such undertakings, and certainly 
can never have foreseen the anomalous structure which has 
imperceptibly grown up on their foundations. The authors 
Shortly explain, in pleasantly large type, how this budget of 
paradoxes holds together, and present such apologies a3 can 
be found for the fiction of the hypothetical tenant " who is 
always supposed to be a competitor for ratable promises. A 
specimen form is given stating all the details for computing 
a gas works assessment, and each of the items is commented 
on in the text. This form is easily adaptable to an electrical 
undertaking. There is also an appendix, in which the judgments 
of the court in several important rating cases are set out in 
full. po 4 


Arc Lamps and How to Maintain Them. By H. SuirRSOx and 
E. R. SHARPE. (London: Whittaker and Co. 1899.) 1s. 


This is an unpretentious little book of about 50 pages, giving 
simple directions as to the management of various kinds of 
arc lamps. It is somewhat difficult to know what class would 
benefit by such a work. We fear that the ordinary shep- 
keeper who uses arc lamps would hardly be able to derive 
much help from a book of any kind on the subject. The only 
class we can think of to whom such a little handbook might 
be of service are those ironmongers and wirers who too 
frequently undertake to install and put right" arc lamps. 
Tue authors attempt the description of four or five makes of 
arc lamps without the help of any drawings or diagrams, and 
naturally the result is a poor one. We cannot agree with the 
implication made that it is usual to use (even ‘‘a thin, clear) 
oil to lubricate arc lamp movements, or that the enclosed arc 
burns in a * partial vacuum." Otherwise what is written is 
more than usually accurate for a book of this character, and 
many useful hints are given. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier pv’ Ase. ] 


" Magnetic Shielding.—For a long time it was the custom to 
use extremely thick iron shells to protect suspended magnetic 
systems from outside disturbance. The advantage of using 
concentric shells separated by non-magnetic interspaces was 
pointed out by Riicker and by Du Bois, the former giving a 
general solution, in spherical harmonics, of the general problem 
of multi-lamellar shielding with spherical shells. A. P. Wills 
maintains that the practical advantages of cylindrical shells 
are much greater than those of spherical shells. Convenient 
cylindrical shells may be made by rolling up thin sheet-iron 
strips of proper width, and the same amount of shielding may 
be obtained as with ten times the material in a single shell. 
The author gives a mathematical determination of the shield- 
ing ratio—t.e., the ratio of the external field to the field within 
the shield, for the case of infinitely long cylinders—but he also 
shows that the condition of infinity is closely approximated to 
in the central portion of a cylinder whose length is not less 
than three or four times its radius. The best ratio of the 
two radii of an air space between the shields is 1:5 or 1:6 in 
case of cylinders, and it is possible, by the use of three shields, 
to reduce the external field five or six thousand times. The 
author works out a special case in detail by a graphic method. 

N TERRENT [A. P. Witts, Phys. Rev., October, 1899.) 

Magnetic Variation of Peltier Effect.—Thé most complete 
experiment on the influence of a magnetic field upon the 
thermo electric properties of metals is undoubtedly that of 
Houllevigue, who found that the E.M.F. of an iron-copper 
couple is modified by a magnetic field, increasing at first to a 
maximum and then returning to its normal amount in a field 
of 850 anits, after which it decreases. A. Pochettino has 
investigated the influence of the magnetic field upon 
the Peltier effect, taking the precaution of allowing 
for the variation of thermal conductivity exhibited by 
magnetic metals on magnetisation. He employed a copper- 
iron couple consisting of copper and iron tubes soldered 
to an intermediate silver tube. The temperature was 
determined by another thermo-couple, made of very thin 
silver and argentan wires to avoid the influence of the field. 
The author found that the Peltier effect varies with the 
magnetisation in an irregular manner. In a field of 98 units 
it reaches a maximum value of 8,968 x 10-9, and then it 
decreases, passing through its normal value in a field of 845 
units. Houllevigue’s formula, taken in conjunction with that 
of Thomson, only gives the values correctly for fields of more 
than 700 units. The variation of the Peltier effect is indepen- 

dent of the direction of magnetisation. 
[A. PocHETTINO, Nuoro Cimento, October, 1899.) 


- Resistance of Moving Electrolytes,. —Edlund found in 1875, b 
two independent methods, that the resistance of a liquid, suc 
as water or a mixture of water and alcohol, diminishes when 
it moves with the current and increases when it moves against 
the current. Bosi found the same result to a more pronounced 
extent in solutions moving at the rate of 1lcm. per second 
as against Edlund’s 10m. per second, but only in electrolytes 
which concentrate at the anode, the effect being the opposite 
for electrolytes which concentrate at the cathode, and no 
effect being observed in electrolytes which undergo no con- 
centration. Doubt has been thrown on the whole phenomenon 
by Hay ward's experiments, but A. Amerio has repeated Bosi's 
experiments, confirmed his observations, and given a very 
plausible explanation of the effect. He points cut that the 
various solutions employed by Bosi all increase in conductivity 
when concentrated. If the electrolyte concentrates about the 
anode, and the liquid flows from the anode to the cathode, 
it is evident that the anodic concentration will be made to 
affect a larger portion of the liquid in the tube, and the 
resistance will fall. Whereas, if the electrolyte concentrates 
about the cathode, the concentrated portion is rapidly washed 
away by the flowing liquid. Mere motion has no traceable 
effect, the change of resistance observed being altogether a 
concentration phenomenon. 
[A. AxkRIO, Nuoro Cimento, October, 1899.] 


Ions of the Electric Wind.—It is a generally accepted theory 
of what happens when a sharp point discharges electricity 
through a non-conducting gas on to a smooth metal plate, 
that the strorg field at the point dissociates the gas into 
positive and negative ions, and that a one-way flow of the 
ions of like sign to the point thereupon ensues from point 
to plate. Rutherford has measured the velocity of ions 
dissociated in gases by Röntgen and by uranium rays, 
and finds that for air the sum of the positive and negative 
velocities in a field of 1 volt per centimetre is 8:2cm. 
per second. Zeleny has since shown that the ratio of 
the velocity of the negative to that of the positive 
ions is 1:25 for air in the same field. A. P. Chattock pro- 
pounds the question as to whether the ions produced by the 
electric wind from a point discharge. Knowing the field, the 
current, and the volume density of the ions, the author calcu- 
lates the pressure which the ions must exert upon the plate and 
the drag they must exert upon the gas owing to its viscosity. 
The formula obtained is used for determining the velocity of 
the ions in terms of the pressure on the plate, which, though 
small, is distinctly a measurable quantity. The velocity 
obtained is very close to Rutherford’s value, and the ratio is 
1:31. The author concludes that the Röntgen ray ions and 
the wind ions are identical. i 

(A. P. Cuattock, Phil. Mag., November, 1899.) 


Resistance of Amalgams.—R. 8. Willows describes the results 
of some experiments undertaken for the purpose of investigating 
the alteration in the electrical resistance of amalgams with 
temperature. Among the amalgams tested were those of 
zinc, tin, cadmium, aud magnesium. Cadmium and tia 
amalgams showed a sudden rise in resistance at about 
95deg., the resistance remaining higher after cooling than it 
had been at the same temperature before heating. Zinc 
amalgams show a very extraordinary behaviour. Most of 
them yield curves in which the resistance rises gradually at 
first with the temperature, then more slowly, after which there 
is a sudden drop in the neighbourhood of 65deg., and then 
another gradual rise. On cooling, there is a gradual fall, 
which continues nearly in a straight line down to 20deg. or 
25deg., after which there is a somewhat sudden rise. The 
author supposes that the amalgam consists of a mixture of 
several different compounds of mercury and zinc, together 
with zinc and mercury in the free state. At 838deg. one of 
these compounds melts, and ata higher temperature we reach 
the melting point of another, which causes the sudden drop 
of resistance. On cooling, the liquid which has the higher 
melting point persists down to a certain point at which the 
whole mass becomes solid. 

[R. S. WiLLows, Phi. Mag., November, 1899.] 


— —M Á— 


THE HIGH VOLTAGE LAMP. 


So many new stations have recently been erected for the 
supply of electrical energy to consumers a! 200 to 250 volts, 
and so many existing stations previously supplying at 100 
and 110 volts have doubled their declared ” pressure, that a 
general improvement in the quality of high voltage lamps has 
come as a matter of course. We need offer no apology, 
therefore, in reviewing the present types of these lamps now 
on the market, as, through the courtesy of most of the leading 
lamp manufacturers in this country, we are able to place some 
interesting particulars before our readers. i 

Commencing with the forms now assumed by the lamps of 
various makers, our illustrations show that these have in 
most cases undergone considerable modification during the 
past two or three years since we published an article of a 
similar character,* while in one instanee the shape of lamp 
(and also, in fact, the lamp itself) has undergone no change. 
This lamp is the ordinary lamp of the Zurich Incandescent 
Lamp Co., shown in Figs. 1 and 2. Fig. 1 is the Jamp with 
the sinuous filament, and Fig. 2 that with the two M-shaped 


* See The Electrician, Yol. XXXVII, p. 615. 
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filaments. Mr. Stearn prefers the former, but many users 
specify the latter by preference. For the 16-c.p. lamp of the 
Fig. 1 type, a larger bulb, 2Jin. in diameter, is often preferred, 
as thia will not appear so black after it has been long in use, 
although the amount of light absorbed by the blackened globe 
is the same in either case. A smaller pattern of the double fila- 
ment type in aglobe corresponding approximatelyin size to that 
of the standard 100. volt lamp of the Ediswan and other types is 
also made by the Zurich Co. by placing ihe filaments in 
parallel planes, but this is not recommended when the lamp 
is to be used in other than a pendant position. A 5 or 6-c.p. 


-— 


Fic. 1. Fic. 2. Fic. 3. 
$00 to 220 volt 8 and 16-c.p. 200 to 230 volt 6, 8, and 0 Stearn " Lamp, 200 to 230 
“Stearn” Lamp, with Sin- 16-c.p “Stearn” Double- volts, 16-c.p.' 

uous Fi Filamett Lamp. 


V1e. 7. Fic. 8. Fic. 9. 
Crigina T of “EV. Latest Typs of Edls ran“ 200 volt 
oe 2 U volt 8-0. p. " Ewan 200 8c. p. Lamp, with Sin- 

Crink'ed Lamp, volt 16-c.p. Crin- uo’ Filament. 
kled Lamp. 


The latest type of standard Ediswan”’ high-voltage lamp, 
exemplified in Fig. 5, has a filament supported by a platinum 
wire at the end of a glass tube, while in the lamp with the 
larger bulb (Fig. 6) a nickel wire with a platinum end is 
employed for this purpose. | 
The Robertson " high-voltage lamp has retained its two 
filaments, as shown in Fig. 10. All sizes of it are now 
reduced to the same outside dimensions as the corresponding 
lamps for 100 volts pressure. | 

Fig. 11 shows the latest form of the Sunbeam lamp. 
It will be seen that the bulb is slightly different in shape to 
the standard, caused, no doubt, by the manner in which the 
fi'ament is zig-zagged. The Pope lamp, made by Messrs. E. 


ALL LAMFS ARE SHOWN 


lamp is made in round globes still smaller than the 8-3.p., and 
Figs. 8 and 4 show two types of fancy lamps. 

The Ediswan lamp is now made with a single fila men“ for 
all candle-powers, the double filament being only retained for 
the Queen reflector lamp owing to its peculiar shape. 
Fig. 5 shows the 8 and 16-c.p. lamp in the ordinary bulb, ?1in. 
diameter, but some prefer the No. 1 bulb shown in Fig. G. A 
smaller bulb, No. 8, 12in. diameter, is made for 8-c.p. lamps 
intended for candle fittings, but then a sinuous filament is 
employed as seen in Fig. 7. Figs. 7 and 8 show the advance 
made in diminishing the size of the bulb in “ crinkled’’ Jamps. 


Fic 6. 
t Ediswan' Lamp with 
No. 1 Bulb. 


Fio. 5. 


* Bjiswan" Ordinary High 
pressure 8 or 16.c p. Lamp. 


Fic. 4. 


“Stearn” Lamp, 200 
to 230 volts, 6 or 8-c.p. 


HALF ACTUAL SIZE. 


. Fio. 10. Fic. 11. Fic. 12. 
" Robertson " H'gh. “Sunbeam " 380 volt „Pope 200-250 volt 
voltage Lamp. 16-c.p. Lamp. Lamp, 5, P, or 16-0. p. 


Goosens, Pope and Co., in their factory at Venloo, Holland, 
differs from this in the method of supporting the filament, as 
seen in Fig. 12. The Pope Co. make several other shapes of 
lamp for fancy purposes. The lamp supplied by the 
British Thomson-Houston Co. is a doubly-anchored two- 
curl single-filament in an oval globe of the Edison“ 
shape, t.e., rather longer in proportion to its diameter than 
the usual English lamps. E 

The Berrenberg Co. employ a double filament, and their 
high-voltage lamps are of the same size as their low-voltage 
type—viz., 8-c.p., 41mm. diameter x 60mm. long; 10-c.p., 
45mm. x 70mm. ; and 16.c.p., 55mm. x 80mm. 


(To be concluded.) 
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THE CAPE TO CAIRO TELEGRAPH. 


It has for some time past been known that negotiations 
were proceeding between the German Government and the 
African Trans-Continental Telegraph Co., Limited, of London 
(the British South Africa Co, Limited, being interested 
parties), with a view to a settlement of the terms upon which 
the Trans-Continental Co. are to be permitted to carry 
their Cape to Cairo” overhead telegraph line through 
German East Africa. This line has come to be regarded 
by the British public as in some way fulfilling the demand 
for what it is customary to call an ‘‘all-British” line. 
It wil be seen, however, from the chief provisions 
of the treaty which has been signed by the parties to 
the above-mentioned negotiations, that a section of the line 
passes through German territory, while before reaching this 
point in its route it will have already passed through a 
Portuguese possession. The only alternative course would have 
been through the Congo Free State, sothat an all-British line 
was clearly impossible. Differences of opinion naturally exist 
as to which party to the treaty, or agreement, set out below, 
has secured the best of the deal. Shareholders in the great 
cable companies may rest assured of one thing—that, taking 
into account the paid-outs ” involved, this route is not likely 
to seriously compete with their property, but is much more likely 
to serve as a feeder to submarine cable traffic. 

The following is the text of the treaty, as published in The 


Times : — 

]. The construction of the telegraph line will be carried out by the 
company at its own cost, and must be completed within five years. 

2. The company has to erect, at its own coat, between the two stations 
of Rhodesia and of British East Africa nearest the German frontiere, a 
wire intended for the telegraphic service of German East Africa. 

5. The German Government reserves the exclusive right of establisbing 
and working telegraph staticns in German East Africa, and of introducing 
for such stations the tariffs for German East African messages. 

4. The German Government has secured control within its territory by 
tle unlimited right to connect the wires of the line with the stations in 
Rbcdesia and British East Africa at any point between the two stations 
mentioned in Article 2 of this agreement. Furthermore, the company has 
to pay a tariff of 10 centimes per word to the German Government. 

(The two last- mentioned conditions may, according to the sgreement, 
Le dropped in exchange for the concession by the company of advantages 
of equal value in some other sphere.) 

5. On the expiration of 40 years after the completion of the telegraph 
line through German East Africa the German Government has the right 
to take over the German East African section of the line without payment. 
The cost of maintenance will then fall upon the Government. The company 
wil, however, have to pay the Government a yearly transit charge 
amounting to the whole of the annual cost of administration, provided 
always that this payment shall not exceed the amount of one halfpenny 
per word. 

6. The company is bound to transmit over its lines at ita genera] tariff 
charges all telegrams received by it for and from German East Africa ; aud 
the company bas further declared its willingness to accord, in favour of all 
telegrams transmitted to or from German East Africa, any reductions of 
tariff which it may accord to third part'es. 

7. Detailed provisions have been incorporated in the agreement with a 
view to safeguarding German sovereign rights and the jurisdiction of the 
Governor of German East Africa with reference to the company and thoee 
in its employment. For one thing, the Governor can, at his own discre- 
tion, grant the employés and workmen of the company a military escort, 
the expense of which shall be borne by the company in so far as it does 
not exceed £1,000. . 

8. All differences arising out of the interpretation of the treaty shall be 
settled by a court of arbitration. In the first instance, one of the two 
arbitrators shall be chosen by each of the two parties. In the case of non- 
agreement on the part of the airbitratoirs, a third arbitrator (umpire ?) may 
be appointed by the President of the German Imperial Courtſof Justice on 
the application cf both parties. 


BOOKS RECEIVED. 
(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price. ) 
“The Official Gazette of the United States Patent Office.” 
No. 5. Vol. LXXXIX. Published by authority of Congress. 
(Washington: Government Printing Office.) 


“Transformation et Extension du Réseau. des Tiamways de 
Marseille.” By M. H. Dubs. Reprint from the Bulletin de la 
Société Scientifique Industrielle de Marseille, 1898. (Marselles: 
Barlatier.) 

* Proccedings of the Royal Society." 


No. 
(London : Harrison and Sons.) 1a. 6d. 
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THE WATERLOO-CITY RAILWAY. 


At the ordinary meeting of the Institution of Civil Eugiueera, on 
Tuesday, two Papers, dealing with the construction and equipment 
of the Waterloo and City Railway, were seal. The first Paper, by 
Mr. H. H. Dalrymple-Hay, M.Inst C.E., was devoted to a description 
of the general features of the line and the methods use! in its 
construction. Since the opening of Waterloo Station, in 1848, 
various schemes had been considered for extending the London and 
South-Western line into the City, but none were feasib'e until the 
Greathead system was propoze l in 1891. The new line was 1$ mile 
long, and, with the exception of a short length at Waterloo, contisted 
of two iron tunnels with a station at each end approached by stairs ana 
inclines. The route taken from Waterloo was by Stamford-:treet, 
Blackfriars Bridge, and Queen Victoria street, to the City. A stage 
with temporary shafts in the river at Blackfriars was first constructe |, 
aud on completion shields were set to work in both directions. Where 
the new line passed under the South Eastern Cos viaduct at 
the centre of a 30ft. arch, the abutments were underpinned to the 
level of the proposed tunnels below, and a cross trench was sunk . 
between the abutments, and both tunnels driven towards Waterloo 
from that point. The tunnels between Waterloo and the river ehafts 
were 12ft. 9in., and those between the latter point and the City 
19ft. 1jin. internal diameter. The larger diameter admitted of the 
carriages passing round 5-chain curves, of which there are four 
towards Waterloo. 

The method of tunnelling in the London clay and in water- 
bearing strata was the well-known Greathead system, except in the 
case of a short length of tunnel which was driven by a new method 
not requiring the employment of a heading or timbers outside the 
shield. At the City station, where the tunnels are 23ft. internal 
diameter, there was a scissors crossing near the west end to admit of 
trains arriving at or departing fram either platform. At Waterloo 
there was a tail sidiny at the south end of the platforms, instead of 
a scissors crossing as at the City. 

The average rate of working in the small tunnels was 1Oft, every 
24 houra where the tunnels were in clay. In the larger tunnels at 
the City station, which were also in the clay, 6ft. was completed 
regularly in the same time, In water-bearing strata, however, the 
speed varied greatly, depending upon the character of the ground 
and the depth of ballast and head of water at the face. The iron 
segments of the small tunnels were erected by manual labour. but 
those of the large tunnels were erected by hydraulic machines fixed 
to the shield. The smail tunnels were grouted with blue lias lime 
(three parts) to sand (one part), but the large tunnels were grouted 
with neat cement for the lower half and equal parts of cement and 
blue lias lime for the upper half. e 

The work at Waterloo ccnsisted of un lerpinuing the existing 

iers of the arched viaduct upon wliich the South Western Station 
is built. The new station occupied two of the arches, and directly 
to the south of the platforms, but still under Waterloo Station, it 
was necessary to introduce a cross-over road for the tail line, as there 
was not sufficient space for it between the south side of the station 
and the end of the company’s property. This necessitated the 
removal of the central pier of the viaduct, and the sulstitution for it 
of a 40ſt. arch with spandiil walls to carry the old arches above. 
The repairing and cleaning sidings were in a depot directly to the 
routh of Waterloo. On the northern side of Waterloo a short length 
of tunnel joining the up line with a lift had been constructed, and 
hy this means the rolling etock and coals were lowered from the 
South Western sidings to the tunnel below. — 

The second Paper, by Mr. Bernard M. Jenkin, Assoc. M. Inst. C. E., 
gave an account of the electrical equipment of the line, which was 
the second underground railway that had been built to be worked 
e'ectrically. The electric energy was generated at the power station, 
at the Water loo end of the line, by high-speed engines coupled direct 
to two-pole dynamos. The energy was transmitted to the trains by 
feeders connectel to an insulated rail, or conductor, placed between 
the two running rails of the permanent way. This central conductor 
consisted of an inverted steel channel, carried on porcelain oil insu- 
lators, the top service being level with the top of the running raile. 
The feeders and central conductor for the up and down lines were 
independent of cach other, and should an accident occur on one line 
or in one of the tunnels, it did not affect the supply of current to 
the other line or tunnel. There was an independent system of 
fecders and distributing mains for lighting the tunnels and statione. 
The trains were lighted from the circuit supplying power to the 
motori The current from the motors end lamps wus carried back 
to the power station by the running rails of the permanent way, 
which were bonded aud connected in parallel tnroughvut. 


Each train con-i-ted af two motor carriages, one at each end, and 
two trailer carriages in the centre between them. The motor cars 
were fitted with collector shoes, which rabbed on the top surface of 
the central conductor rail and carriel the current from it to the 
motors driving the train. Eazh carriage was carried by two four- 
wheeled bogies, and one hogie on each motor carriage was fitted with 
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two series-woond motors. Thus cach train was driven hv four 
motors in all, two on the front bozie and two on the last bogie in the 
train. The armature of each motor was bui't directly on the axle of 
the driving wheels, with the field magnets surrounding it fixed in 
position fo that they moved in a horizontal plane with the bogie but 
could not rotate. No reduction gearing was used. There was a 
driver's cab in each motor carriage, placed over the bogie carrying 
the motors, in which was placed a controller and the necessary 
instruments for regulating the current to the four motors driving 
the train, and for reversing or connecting them as required, either 
all in series, or two in series in parallel with two in series, or all four 
in parallel. The two controllers were so made that it was not 
possible to have more than one in use at the same time. The cables 
connecting the motors and controllers at opposite ends of the train 
were carriel elong the top of the cars outeide the roof, and were 
connected by couplers between thie cara. 

The trains were fitted with Westinghouse compressed air-brakes, 
which could be worked from both ends of the train by valves placed 
in the driver's cabs. The pumps compre:sing the air were placed 
in the power station, and could be worked continuously to charge a 
reservoir from which the supply for charging reservoirs on the trains 
could be drawn as wanted. The reservoirs on the trains consisted 
of steel cylinders hung beneath the floor of the carriages, and were 
placed both on the trailer and motor carriages. 

Experiments and tests had been made on completion of the line to 
ascertain tlie time and power taken to drive a train from one station 
to the other under different conditions and with different limits of 
apeed on the sharp curves. The time in which a train could traverse 
the whole of the distance from one station to the other depended 
mainly upon the maximum specd which could be allowed on the 
sharpest curves There were some very sharp curves at the bottom 
of the dip in the line where it passed under the river, and it was 
origivally intended that the speed on these curves should be limite! 
to 24 mi'es an hour. Belore tlie line could be opened it was iospect-d 
hy the Beard of Trade. and Sir Francis Marindin decided to limit 
the speed round the tharpest curves t» 15 miles au hour insteal of 
24 miles an hour, for which the whole of the electiical equipment of 
the line had been designe l. This a!te:a*ion had naturally a very gre: t 
effect on the whole working of the traffic on the line, the brakes 
having to be applied to the train on the down gradients, as the speed 
which would be attained by gravity alone would very much exceed 
the limit of 15 miles an hour by the time the curves were reached. 
The switchback principle of workiog the line could not therefore 
be adopted, as.it might otherwise have been with the particular 
arrangements cf gradients and the absence cf intermediate stations 
which was the peculiarity of this line. 

A complete system of block-signalling had been provided, and the 
the rtness of the line made it necessary to place signals near the 
bottom of the dip close to the sharp curves referred to above. The 
position of these signals had an eflect on the working of the line 
*imi'ar to the reduction of speed on the curves, as the speed on the 
down gradients had to be checked in order to enable the train to be 
brought to a standstill should the s' gral be against it. 


PHYSICAL SOCIETY. 


O.dinary meeting, held in the Physical Laboratory of the Central 
Technical College (by invitation of Prof. Ayrton), November 10, 
1699, Prof. Lodge, F. R S. (President), in the chair. 


Mr. F. S. Sriers read a Paper on 


„Contact Electricity." 


The object of the Paper was to deter mine, in a more satisfactory 
manner than has hitherto leen attempted, the yart played by the 
medium in the potential difference which arises when two dissimilar 
metals are put to contact. The first experiments were made with a 
piece of apparatus used by Profe. Ayrton and Perry about 20 years 
aso. This apparatus, in which the metals in contact are capable of 
a rotation of 180deg. about a vertical axie, and are placed between 
two vertical inductors connected to a quadrant electrometer, was 
afterwards cor siderably improved, and the compensation arrangement 
cf Lord Kelvin was introduced so as to measure the potential 
differences by a null method. The metals first used were platinum 
and zinc, but on account of the low melting point of the latter metal 
it was replaced by aluminium. In order to try and remove the air 
sheets which clirg to the surfaces of the metals, the tube was repeat- 
edly heatcd and exhausted. The potential difference between the 
plates was found to fall gradually as this was done. It was proved 
that this was due to the oxidation of the aluminium, for 
on cleaning its surface the original effect was again obtained. 
Attempts were then made to remove the oxygen by displacing 
it with hydrogen; but, after four washings with pure dry 
gas and at low pressures, there was still enough oxygen left completely 
to oxidise the aluminium, The oxide of aluminium is not decom- 
posed by hydrogen at a light red heat It was therefore decided to 
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substitute iron, and burn out the oxygen with hydrogen by encasing 
the lower part of the apparatus in a copper tube and heating to 
bright redness with a blowpipe flame. By this means the value of 
the Volta effect between iron and platinum in an atmosphere of 
hydrogen was found to be 0 6 of a volt, the platinum being positive 
to the iron. This result is different both in magnitude and sign 

that obtained when air is the medium. 


The CHAIRMAN said he had given the subject of contact electricity 
some attention during the last 15 years, and ths author had performed a 
valuable series of experiments which he should like to have seen done 
eeveral yeara ago. He had always felt that a vacuum would never get rid 
of the condensed a'r films. Tbe burning-out process used had provided the 
most reliable results upon the subject. l 

Dr. LEHFELDT pointed out that the action of hydrogen upon ferric 
oxide was a limited one, and that it was impossible to bring about com- 
plete deoxidieation in that manner. At a dull red heat the ratio between 
the water vapour and oxygen present was about 20 to 1. 

Prof. PERRY expressed his interest in the experiments, but said that 
they had not affected his opinion upon the nature of the Volta effect. 

Prof. ARMSTRONG said he was not wholly satisfied with the results, 
although a substantial approach to a solution had been made. The author 
had fully realised the ditliculties of the experiments, but he had treated 
the matter as a surface gas effect and had not guarded against moisture. 
Gases must be both dirty and moist before chemical action could take 
place, and they could not expect to arrive at a solution of the problem 
until not only the oxygen but also tlie dirt and moisture had been removed. 
It was impossible to exhaust the apparatus completely, and a number of 
molecules mu-t always be left more than necessary to produce the 
Volta effect. Moisture could never be got rid of by exhaustion. The 
method of Dewar of using liquid oxygen or liquid hydrogen would get rid 
of gases and water vapour, and in this manner it would be possible to 
perform experiments which could be regarded as final. If the effect 
disappeared at low temperatures, it might be urged that the temperature 
was too low for it to be produced. The author must have been dealing 
with combination effects, for it had been proved that hydrogen alloyed 
both with platinum and iron at a dull red heat. 

Mr. COOPER said he would like to see the experiments repeated after 
precautions had teen taken to remove nitrogen from the apparatus. 

Prof. S. P. THOMPSON said he had recently taken part in a discussion 
upon the subject with some earnest followers of the old contact theory. 
They upheld that the property of metals which determined the potential 
difference when two are put in contact was as fixed and definite as other 
physical propertiee, such as density, and that the potential difference 
observed in air was approximately the same as the true potential difference. 
It had been agreed to call the former the apparent potential difference. 
Continuing, Prof. Thompson said that tbe real Volta effect was near to the 
effect observed in air. In circuits formed of meta's there were other elec- 
tromotive forces of the order of a millionth of a volt. The chemical 
electromotive forces in a circuit were of the order of a volt. The value of 
the Volta effect derived from thermo-dynamical cons derations concerning 
the Peltier effect was much smaller than observed chemical potential 
differences. If, however, we took int» account not only the Peltier effect, 
but also the Thomson effect, we would have other terms entering into the 
equations which might tend to give a value more nearly equal to a volt. 
In observing chemical E.M.F.s the Peltier effects did not come into the 
question, because of their smallness compared with the value of the 
chemical effect. 

Prof. PERRY pointed out that the Peltier effect was not distinct from 
the Volta effect, but was simply the differential coefficient of it, 

The CHAIRMAN said that if a circuit containing Peltier effects were 
treated thermodynamically, as if it were a reversible heat engine, we could 
arrive at an equation connecting the value of the Peltier effects with the 
rate of change of the whole electromotive force in the circuit with 
temperature. The electromotive force which changed was not necessarily 
the Volta effect. 

Prof. PERRY said he thought it was. 

Prof. AYRTON suggested that an advance might be made in th» 
theoretical side of the question if the Chairman were to put in writing 
his objections to the statement that the E.M.F. concerned was the trve 
Vol:a effect. The extent of the Peltier effect proved the variation of the 
Volta effect with temperature, but because it was small it did not neces- 
sarily follow that the Volta effect was small. Where the Volta effect wa: 
a maximum or a minimum the Peltier effect vanished. The experimental 
work of the Paper did not go far enough to convince him of the nature of 
contact electricity, Before we could hope to prove anything with respect 
to the two theories, we must be able to get a cyclic change of events. That 
is to say, we must be able to change our surfaces aud media in a perfectly 
definite manner, so as to Le able at any time to return to the particular 
state from which we started. 

Prof. EVERETT said that as the variation in the potential difference 
between two metals in a medium was probably due to slow chemical action, 
which caused the metals to become less aud less susceptible, he should 
expect that changing backwards and forwards from one medium to another 
would give to the potential difference an oscillatory variation gradually 
becoming smaller aud smaller. ; ; 

The CHAIRMAN said he would like to see experiments showing a cyclic 
effect similar to that mentioned by Prof. Ayrton. The difficulty in these 
experiments was t» avoid chemical action. Chemical action was not 
necessary to get the Volta effect. The effect would be greatest in dry gae. 
Moisture tended to reduce the effect, and that was why its presence was 
unimportant. 

Prof. CALLENDAR expressed bis interest in the surface character of 
the effect and its independence of the manner in Which ths plates were 


touched. 
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Dr. STANSFIELD suggested gold asa suitable metal to be experimented 


on, because of its non-oxidisability. 


Mr. SPIERS, in replying, referred to Dr. Lehfeldt's assertion that the 
In his experi- 
mente, however, there was very little ferric oxide and a large quantity of 
hydrogen; and although it was possible that all the oxide was not reduced, 
still a large portion of it had been. The experiments were to be carried on, 


whole of the oxygen could not be removed by hydrogen. 


and attempta would be made to get a cyclic effect. 


A Paper on “ The Heat of Formation of Alloys” was postponed 


unti] the next meeting. 


MOTOR STARTING RHEOSTATS.* 


BY OTTO MATTICK. 


Whenever the machinery operated by an electric motor becomes 
s‘alled or greatly overloaded, the operator in cutting out resistance 
When again starting up may move the rheostat lever too fast, 
causing a damaging current to be sent through the motor unless 
an independent circuit breaker is present to open the circuit as 
soon as the current exceeds a predetermined maximum. The old 
type single lever rheostat does not have this important feature, and 
cannot have it. 

When there is an independent circuit breaker in circuit, the 
operator soon learns how fast to move the lever so as to properly 
-tart the motor without causing the circuit breaker to operate 
because of excessive current. In the case of the old-fashioned single- 
arm rheostat, the motor is subjected to damaging strains every time 
the rheostat arm is moved too fast, and in this way the operator can, 
and usually does, send an excessive current through the motor every 
time it is started. Even if the motor does not burn out immediately 
when so treated, its life is greatly shortened. A first-class motor 
starter will automatically educate the operator how to properly start 
the motor, as it will not allow him to start itin any other way. The 
circuit breaker should be beyond the control of the operator, so that 
if the motor is abaolutely stalled, he cannot send a damaging current 
through the motor. 

A frequent cause of damage to motors is due to improperly 
connecting the motor’s armature and field circuits to the supply line, 
and then trying to start the motor. The old-fashioned single arm 
rheostat offers no protection against this risk. But if the rheostat 
has, combined with it, an automatic overload circuit breaker which 
opens the circuit independently of the rheostat lever, no harm can 
come to the motor, even though the „ should try to start it up 
while it is improperly connected with the supply line. Whenever 
the supply of current fails, as, for example, when the power plant 
in a factory is shut down at noon and at 6 p.m., the rheostat lever 
should be automatically moved back to its initial position, so that 
when the current supply is again established no current can pass 
through the rheostat and motor until the operator manipulates the 
starting rheostat. Of course, the rheostat lever should be similarl 
moved automatically to its starting position whenever the EME 
fails from any other cause, such as the openiog of a switch in the 
motor circuit, the opening of the circuit breakers at the main 
switchboard or the blowing of a fuse in the circuit leading to the 
inotor. 

When the E.M.F. gradually dies down to zero, as when the 
engines are shut down, the residual magnetism of the underload 
holding maynet frequently amounts to so much that this magnetism, 
together with the“ friction of rest” between the rheostat lever aud 
the contacts upon which it rests, will prevent the spring from starting 
the lever, which, consequently, remains in its final or short-circuit 
position. If the rheostat has an overload circuit breaker acting 
independently of the operating arm of the rheostat, this circuit 
Greater will automatically and instantaneously open the circuit and 
no harm will be done. Wich the old type of single arm rheostat, if 
the operating arm of the rheostat should stick because of the friction 
of the contacts, residual magnetism, &e., the overload device is 
useless, since it merely actuates the underload device which has 
already failed to perform ita functions. 

In order to make the underload release positive in its action, it 
js necessary to overcome the “ friction of rest? above referred to, 
and to do so a sharp hammer-like blow should be given to the 
theostat arm to start it against this friction. Otherwise the action 
of the underload release will be unreliable, especially in the case of 
rheostats having large currents to carry. The underload release of 
all contact arms having more than 80 amperes to carry should be 
provid with this hammer blow attachment or some equivalent 

evice. 

The rheostat operating arm should cause the closing of the circuit 
breaker whenever the resistance has been all inserted and the rheostat 


circuit opened, and it should be impossible for the operator to close 


the circuit breaker, except under these conditions. This absolutely 
prevents the possibility of closing the circuit breaker except when 
the rheostat is in its starting position and with the circuit open. 


* From the E cctrical World of New York. 


The circuit breaker should be one in which a strong spring acts 
against a latch, and the overload device should not only release the 
latch, but should also simultaneously deliver a hammer blow to start 
the switchblade from rest. 

The circuit breaker should have an auxiliary break in multiple 
with the switch so that the final opening of the circuit will occur 
upon renewable contacts designed for the purpose. In this way all 
arcing at the switch cont: c:3 18 avoided. 

In the old-type single-arm rheostat having underload and over- 
load attachments, wlen ver the overload device operated, the 
rheostat operating atm was caused to move backward over the 
resistance contacts while an excessive current was flowing through 
the resistance. "This comparatively slow movement of the operating 
arm backward inserting resistance while a heavy overload current 
was flowing caused destructive arcing upon the lever and rheostat 
contact plates, roughening the contact s» as to cause excessive 
heating of the contacts and causing greatly increas d friction, which 
prevented the movement of the lever backward, the next time the 
underload release was called upon to act. 

A motor starting rheostat whose underloid release fails to operate 
i3 a bad tire risk, as is also one whose overload device fails to work ; 
hence it is very important to have them entirely independent, so that 
if the underload release should fail to insert the resistance and open 
the circuit, the overload device will not be affected thereby, but will 
act entirely independently to open the circuit in the presence of 
excessive current. | 

A starting box is not intended to be used for operating a motor 
at reduced speeds, and if bv improper usage or because of failure 
of its own protective devices, it should be subjected to a current for 
so long a time as to burn the rheostat out, the desigu of the 
rheostat should be such that the melting of the resistance shall 
not give rise to danger from fire. All rheostats in which coils of 
wire are placed inside of an open work, box-like case, so that when 
the wire is melted it can uncoil and continue arcing, are an 
extremely bad fire risk, and their only excuse for existence is that 
they are cheap. 

The resistauce material of rheostats should have an extremely low 
temperature coeflicient ; that is, the “resistance hot” should not 
differ materially from the “ resistanc3 cold." A motor starter made 
of copper wire will in practice have its resistance doubled ; if male 
of iron wire the resistance in practice will increase 300 or 400 per 
cent. If made of carbon ora mixture of carbon with clay or similar . 
binder, its resistance will b» halved. There are scores of high · grade 
resistance alloys on the market, anl users of motora should insist 
upon rheostats made from such alloys, if they wish to obtain a first- 
class motor starter. 

As all protective devices are liable to occasional failure, and can be 
made inoperative if a person maliciously attempts to do so, the design 
of every starting box should be such that even if tlie resistance b> 
burned out no fire could possibly result. It is therefore desirable 
to have the resistance enclosed in an infusible material which 
will not combine chemically with the resistance material under the 
influence of an electric arc, and that there shall be no communication 
between the arc and the outside air. Moreover, there should be 
such a large mass ‘of infusible material surrounding the resistance 
that even though the resistance be fused the sensible temperature at 
the exterior of the rheostat will not be raised enough to make it a 
possible fire risk. Coils of wire depending upon their own tensile 
strength to hold them in position aud merely mounted in an open 
box are a serious fire risk, asthe underwriters’ statistics clearly show. 


In connection with the above Paper, the following letter from 
Mr. Ward Leonard to the Electrical World is of interest : — 

Sirs: I have read with much interest the article by Mr, Mattick 
on '* Motor Starting Rheostats, and while I agree with Mr. Mattick 
on most of the points he makes as to the requirements of a first- 
class motor starter, it seems to me that he is too strong in his 
criticism of the use of copper and iron for rheostats. These materials 
can, in ceitain cases, be satisfactorily used, although, personally, I 
have never employed either, except experimentally, as they certainly 
are not so good as the alloys of the German silver type, and the 
saving by their use does not compensate for the objection that well- 
informed engineers are likely to raise against their use. 

The best point made by Mr. Mattick is, in my opinion, that every 
motor starter shoul.l have an electromagnetic circuit breaker as an 
essential feature of its design, and that the cireuit breaker should be 
entirely independent of the operating arm of the rheostat. 1 do not 
know of any insurance so cheap as the insurance of the value of the 
motor and rheostat which the trivial first cost of such a circuit- 
breaker attachment affords, and in this connection I beg to say that 
I was the first one to place such a rheostat on the market, and that I 
have urged its use for many years past. The New York fire depart- 
ment, about two years ago, made such a device obligatory in the case 
of motors of 1 H. b. To day its use is not obligatory ; but, neverthe- 
less, the use of such rheostats made by various manufacturers 13 
rapidly becoming universal in the principal electrical centres, and I 
feel confident that the fire underwriters will eventually insist on such 
a protective device in connection with all motors, except very small ones. 
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A modern enclosed fuse is a good protective device, but unfortu- 
nately it will only act once, and in the case of most motors the overload 
protective device is called upon to act frequently. The practical 
result of this, as we all know, is that the engineer decides that the 
fuse which would really protect the circuit properly is“ too small,” 
and he proceeds to put ina much heavier fuse and his protection 
is almos: entirely done away with. If an extremely heavy and 
dangerous overload should blow the heavier fuse once or twice, the 
old familiar link of copper wire would soon be in evidence and the 
next time a severe overload occurred a new armature, and possibly 
the fire department, would be in order. 

I agree with Mr. Mattick that a circuit breaker arm which the 
operator holds in his hand while starting the motor is ineffectual, 
as such action prevents the circuit breaker from acting in the 
presence of a dangerous current. The circuit breaker portion should 
be absolutely independent of the operator while he is starting the 
motor, otherwise you are relying upon the operator for vour protec- 
tion instead of the circuit breaker which should be uncontrollable 
except automatically by excessive current in the circuit. 

It seems almost unnecessary to emphasise Mr. Mattick’s criticism 
of the open coil type of rheostat. Like the exposed winding on the 
surface of armatures and the open fuse, it belongs to the early daya, 
before we knew better. All advanced rheostat builders, both in this 
country and abroad, have long ago abandoned the types of rheostats 
in which the wire is kept in position merely bv its own strength and 
could uncoil if melted or broken by strain, The enclosed type of 
motor starter has come to stay just as surely as the enclosed fuse and 
the enclosed armature winding. 


CORRESPONDENCE. 


FOREIGN COMPETITION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: As the question of foreign competition is now very 
much to the fore in this country, we think the following facts 
may have some interest for your readers, as showing how it 
is that some contracts are placed abroad. In October, 1897, 
we, with other electrical cable makers, were invited by the 
Dublin United Tramways Co. (Limited) to tender for the 
cables required in connection with the conversion of their 
tramways from horse to electric haulage. The specification 
—written by the Tramways Co.’s consulting engineer, Mr. 
Parshall (an American)—was issued to us, providing, among 
other things, that the price quoted for the cables was to be 
inclusive of the drawing into the conduits in Dublin and the 
jointing up and putting to work, and that delivery was to be 
made of the whole of the cables within nine months of the 
date of the order. We tendered to the specification, in due 
course, offering to carry out the whole of the terms and con- 
ditions set forth, in every particular, but received a notification 
from the secretary of the Company on January 29, 1898, to 
the effect that our tender had not been accepted. 

So far we had, of course, no ground of complaint, but we 
subsequently heard that the order bad been placed with an 
American firm, the National Conduit and Cable Co., for paper- 
insulated cables, and, a3 we held the patents for this class of 
material for this country, wo entered an action for infringe- 
ment as soon a3 the first cables were delivered. This action 
has recently been íried, and has resulted in our favour. 
During the proceedings it was necessary for the tramway 
company to produce a copy of the contract they had made 
with the American firm, and it is particularly to this contract 
that we wish to draw attention. 

We attach a copy of the contract herewith, and it will be 
noted that its condilions differ in many respects from those 
to which the English manufacturers were asked to quote. 
Notably, the contract is made in America, and the Tramways 
Co. took delivery of the cable in New York, this step being 
obviously an attempt to deprive the English manufacturer of 
the rights under bis patent. The Tramways Co. loaned to the 
National Conduit and Cable Co. the services of their engineer 
(Mr. Parshall) to supervise the drawing in and jointing, so 
that this work, although carried out at the contractor's expense, 
has not been effected by him, as provided for in the original 
specification. 

We understood that we were to provide over the lead 
sheathing of the cables a layer of compounded ju‘e yarn, 


although for cables that are to be drawn into“ ways it is 
our practice to provide a plain lead covering only. We find 
that the American firm have provided plain lead-covered 
cables, thereby, of course, effecting a considerable saving in 
the cost. We would then draw particular attention to the 
remarkable fact that blanks have been left in the contract 
both for the quantities of cable and the sizes and prices at 
which they are to be supplied. Notime for delivery is stated, 
and, as a matter of fact, the American firm has largely 
exceeded the time allowed to the English manufacturers. The 
guarantee clause expressly excludes electrolytic damage, 
although we were asked to include this possible cause of 
damage in our undertaking. 

Our view of this matter is that such favoured treatment to 
& particular contractor can be neither to the credit of Mr. 
Parshall (the consulting engineer) nor to the interests of the 
shareholders of the Dublin United Tramways Co., but we are 
content to leave the matter to the judgment of the public.— 
Yours, &o., 

Tue Baitisa InsttateD Wire Co. (Liurrkp). 
Prescot, Nov. 14. ——— 


[Corv.] 


Tbis agreement, made by and between the National Conduit and Cable 
Co., @ corporation organised and existing under and by virtue of the law; 
of the State of New York, United Ntates of America. with its principal 
business office in the City of New York, party of the tirat part, and the 
Dublin United Trainways Co., a corporation organised and existing under 
and by virtue of the laws of the United Kingdom of Great Britain and 
Ireland, and having its principal business office in the City of Dublin, 
Ireland, party of the second part. 


Witnesseth: That whereas the party of the first part isthe manufacturer 
of and dealer in certain electrical conductors or cables known as * Paper- 
covered Cables,” and whereas the party of the second part is a common 
carrier, operating and propelling its trameara by means of electricity, and 
is desirous of purchasing said cables from said party of the first part for 
the purpose of transmitting electricity from the power station to said 
tramcars and otherwise. 

Now therefore, in consideration of the sum of $1, each to the other paid, 
the receipt whereof is hereby acknowledged, and of the covenants and 
promi-es hereinafter contained, the parties hereto covenant and agree as 
follows :— 

The party of the firat part agrees to sell to the party of the second 
part, and the party of the second part agrees to buy from the party of the 
first part, feet, more or less, of the cable manufactured by the 
party of the firat part, to be delivered to the party of the second part on 
board ship at the port of New York, said ship to be designated by the 
party of the first part. The sic? and price of the cable which the party 
of the first part agrees to sell to the party of the second part is as follows: 

The party of the eecond part agrees to pay for the said cable on the 
certificate of their consulting engineer, in New York Funds, through 
Comptoir National d'Escompte de Paris, London, as follows :—50 per cent. 
upon the arrival of the shipment in London, 40 per cent. when the circuit 
is joiated up in the subway, and. the balance of 10 per cent. upon the 
completion and the acceptance of the cable in the subway. 

It is further understood and agreed that the aforesaid cable shall be 
laid, installed, and connected up, under the direction of the engineer of 
the party of the second part, but at the co:t and expense of the party of 
the first part. 

It is further understood and agreed that the party of the tirst part 
shall furnish the party of the second part its guaranty and bond, 
guaranteeing the durability of the cables furnished by it as aforesaid, 
except as against the act of God, the public enemy, mechanical injury 
or electrolysis, for a period of ten (10) years froin the date of acceptance, 
and that the said party of the firet part shall also furnish its guaranty and 
bond for the purpose of indemnifying the party of the second part against 
damages incurred for infringement. because of the use of the cables pur- 
chased as aforesaid from the party of the first part ; the party of the firat 
part, however, to be notified by the party of the second part so £00n as and 
as often as any action or proceeding is threatened involving the patentability 
of said cables. 

In testimony whereof, the party of the first part has caused its corporate 
name to be hereunto signed by its and its corporate seal 
to be hereunto atħi xed with the attest of ita on the 
day of March, 1898, and the party of the second part has hereunto caused 
its name to be signed by its president and its corporate seal to be here- 
unto aflixed with the attest of its secretary on the cleventh day of March, 


1898. THe Deras United Tramways Co., 
Seal. by WM ANDERSON, 
Attest "ecretary aud Manager, 


R. 8. Tus N. Assistant Secretary. 


The National Conduit and Cable Co, 
By Eowp. S. Perot, President. 


Seal, 
Attest : 

GEO. J. Jackson, Secretary. 

In the presence of Jas. H. Warner. 

State of New York, \ 88 
City and County of New York. ) 
On this eleventh day of March, 1893, before me, Henry D. Heylman, a 
notary public in and for the County of New York, appeared Edward 8. 
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Perot and George J. Jackson, to me known ard known to me to be respec- 
tively the president and secretary of the National Conduit and Cable Co., 
and who, being by me duly sworn, deposcd and said that they were the 
resident and secretary respectively of the said The National Conduit and 
Cable Co., and had been duly authorised by the Board of Directors of said 
company to execute the foregoing instrument in the name of and for the 
aforesaid company and acknowledged that they executed the within instru- 
ment and affixed the corporate seal theroto for the purposes and intenta 
therein ex pressed, Henry B. HEYLMAN, 
Notary Public (198), 
N. Y. County. 


ELECTRIC LIGHTING IN THE CITY OF LONDON. 


The annual report for 1898 of Mr. A. A. Voy sey, electrical engineer to 
the Corporation of the City of London, and Electric Inspector under the 
Ci'y of London Electric Lighting Orders, 1890 and 1691. has been pre- 
sented to the Streets Committee of the Corporation, and is this week 
being issued to members of the Court of Common Council. 

The report deals with (1) electric testing, (2), public electrie lighting 
(main stree's), (3) public electric lighting (side streets), and (4) private 
electric lighting. (The words “the company " throughout means the City 
of London Electric Lighting Co.) 

Under the firet heading, Mr. Voysey states that 46 instruments have 
been submitted to him for testing. The bulk of these were meters, and 
were submitted by consumers who doubted the accuracy of their registra- 
tions. The test of these meters resulted as follows :—19°35 per cent. were 
slow, 25°8 per cent. were fast, and the remaining 54°85 per ceut. were 
approximately correct. The maximum percentage error in the slow meters 
was 90, and the mean percentage error 5˙5. The corresponding errors in 
the fast meters were 15:1 and 7°6 respectively. These results do not differ 
greatly froin the results recorded during the previous year. 

On terms approved by the Corporation, Mr. Voysey has carried cut the 
testing of certain wirea, fittings, and instruments, which ia not provided 
for in the Provisional Orders, The testing fees amounted during the year 
to £31. 7s. 6d., making for the first threc and a-half years’ establishment 
of the testing laborat:ry a total of fees received of £192. 2. Not only 
have the fees received been small, but the supervision of the accuracy of 
meters for the measurement of the supply to private consumers has 
remained chiefly in the bands of the company instead of in the hands of 
the Electric Inspector, as would naturally result from the carrying out of 
the provisions of the City of London electric lighting Ordera. One reason 
for this is to be found in the fact that the Board of Trade have not been 
able to approve of a type of meter for use on the City alternating current 
curcuits. Since this report was written, the Aron meter has been so 
approved, and Mr. Vovsey anticipates that the usefulness of tbe electrical 
testing laboratory will be thus greatly increased, while its cost ought 
in time to ke covered by the fees received. 

With regard to the Public Electric Lighting (Main Streets), the following 
table is a comparative statement for the ycars 1895, 1896, 1897, and 1898 
of the interruptions and delays which have taken place in the lighting of 
the public electric lamps, based on the reports of the police, supplemented 
by those of Mr. Voysey :— 


Total No. of are lamps in 1885. 1896. 1837. 1893. 
lighting on Dec. 31 ...... 486 ...... 495 ...... 495 ..... 502 
No. of lamp failures re. 
ported by police ....... és BOL. «uus 603 ...... 1,5000 558 
No. of lamp failures re- 
ported by Mr. Voysey OS.” ios 150 160 83 
Totala ..............- 589 ...... 759 1,466 ...... 646 
Ne. of occasions on which — 
group failures occurred T. Spes 14: on 24 s 6 


Penalties infleted on the 
company for failures . . L156 17 2 £362 113 £35210 £15673 


The arc lamps used for the public lighting are of two typea, and the 
figures given below show approximately the relation between the per- 
centage of failu es of each type of lamp for the last three years. Failures 
of lamps in groups are excluded from the statement, because they have 
almost always been due to causes outside the lamps. The two ty pes of 
lamps are respectively designated A" and “B.” 


Type of lamp. FVV 
1896. 1897. | 1898. 
i “A” 135 165 182 
“B” 100 205 3°20 


— — --- DS 


Endleavours have been made during the year to obtain the establish- 
ment of proper instruments to enable the Corporation to know whether 
or nct it ia getting the value of the supply to the public lamps for which 
it pays. After much delay, some instruments have be-n submitted by the 
company to the Doard of Trade, whore approval of some type of instru- 
ment is, in Mr. Voysey’s view, necessary. 

A comparison of the figures given in the foregoing table for the year 
1898 with thcse for 1897 shows that the failures of groups of lamps have 
greatly decreazed, and this fact Mr. Voysey takes as an indication of the 
importance of the changes which have been made in the cables which 
during 1897 cause so much interruption with the public lighting. 


In the third division of the report—Public Electric Lighting (Side 
Streets) — Mr. Voysey states that the question of lighting the side streets 
has been delayed for another year, in the endeavour to obtaining a lezal 
settlement of the differences between the Streets Committee and the 
company as to the meaning of the agreements for public lighting. The 
final settlement of these differences must necessarily precede the em- 
pletion of the public electric lighting arranged for in the agreements. Two 
interruptions in the private supply were notified during 1858, one beiag 
due to damage done to an electric main by a pavement contractor. 

Serious defects in the pressure of supply cecurred on eight ‘different 
occasions, but Mr. Voysey concludes hia report by saying tbat the expla. 
nation by the company of the circumstances causing these defects justifies 
the hope that defects were temporary. 


LEGAL INTELLIGENCE. 


Electric Construction Co. (Limited) v. Imperial Tramway 
Co. (Limited) (British Thomson-Houston Co. (Limited) 
third parties), 

JUDGMENT. 


The trial of thia action was fully reported in The Electrician for Nov. 10, 
pp. 85-88. On Tuesday Mr. Justice COZENS-HARDY delivered the 
following judgment :—- 

In this case the p'aintiffs sued as as: ignees of a pitent for improvement: 
ia motors for electric railways, granted on January 10, 1835, the alleged 
inventor being Mr. Sprague, an American. Iu the course of the present 
litigation the patent had expired, and the plaintiffs therefore had 
been obliged to limit their claim to one of damages. The defendants 
had clearly infringed this patent, assuming it to be valid, aud the only 
issue really tried before him had been as to the validity of the 
patent. Defendants alleged want of novelty, and relied upon a large 
number of anticipations. The evidence of the sc entific witnesses on both 
sides mainly dealt with the alleged anticipations, It was not required, 
except to a very slight extent for the purpos* of assisting him (the judge) 
to construe the specifications, that he should go through them in detail. He 
apprehended that a specification ought to be regarded in the same manner 
a3 any other document which had to be interpreted by the court. It must 
be looked at as a whole. Theclaims must not be looked at as if they stoodalore. 
Strained and unnatural interpretations must be avoided. The true meaning 
and extent of the claims must be looked for without reference to the effect 
that they may have upon the validity of the patent. The patentee began his 
specification by describing the object of his invention, and he then 
proceeded to deseribe how that object was to be accomplished. His lord- 
ship quoted passsges on these heals from the specification, and said it 
seemed to him to show that heavy springs were prescribed when, and only 
when, there was a truck upon the car, and that where the car had no 
truck, yoke, or back-piece, might be hung from the car body itself and 
the spriogs were not needed. He might add that the evidence satis qed him 
that what he took to be the view of the patentee was mechanically correct. 
The patentee then proceeded todeseribe other parts of the invention, and neat 
indicated the mode by which the dead weight of the motor on the driving 
axle could be relieved. He (the judge) thought that the plaintiffs’ counsel 
were right in saying that that was an optional arrangement, and that it 
did not refer to epriogs attaching the yoke or the biek- piece to 
the truck. These “suppcriing springs" might be used with a 
truck or without a truck. The patentee then pointed out that 
the mode of gearing by toothed wheels was not essential, and 
next referred in detail to the figures annexed to the specification ; 
and he might observe that all the figures showed trucks, and that 
there was no figure of a car body without a truck. It was not nev:s- 
sary to read all that part of the specification, and he would pass on to the 
three claims, which required very careful consideration. The first claim 
was for “the motor of an electric railway car or carriage, having (a) its 
field · magnet centred or sleeved uponadriving axle, (Hits armature supported 
directly upon the field magnet, c) aud having a sbaft separate from thedriving 
axle, and (4) communicatiog motion fron the armature shaft to the 
driving axle, substantially as hereinbefore described.” He was of opinion 
that that claim was for a motor having a' the four elementa, which he 
had called «, ^, c, d, in combination, each of them being “substantially as 
hereinbefore described.“ It had no reference to a spring suspension. It 
applied to a case where the car body had uo truck and where springs 
were not described. It als» applied to a case where there wa; a 
truck, Lut where belts were used and when springs would not bs 
needed. The second claàóm was verbally ideutical with the first claim, 
except that the optional supporting springs were added —“ supported 
partly or wholly by springs from the car body, carriage body, or truck.” It 
followed that, in his view, this had no reference to the spring suspension. 
With reference to the third claim, there for the firat time was mention 
made of what he (the judge) called“ spring suspension.“ He was a-ked 
to hold that the last claim wis practically identical with the first claim. 
He was unable to do to. It seemed to him t» be an es:entially different 
claim : itadded something which was not found in the first claim, and which 
he believed was intentionally omitted from that c'aim. His lordship con- 
cluded :—This being the coastructioa which I p'aze upon the specification, it 
was faintly, if at all, argued that the patent could be supported. The first 
claim, as I read it, was plainly not new, and the action therefore fails. 
Had [adopted the plaintiffs’ contention that spring suspension ia to be 
found ia the first claim, it would have been necessiry for me t» 
consider in detail several of the alleged anticipations. But in the view 
which I take I think it would be a waste of time to do so. Suffice it to 
say that my opinion is adverse to the plaintiffs on this po'nt aleo. The 
action must be disins:ed with costs. 
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Mr. CRIPIS, Q.C. (for deferdants) asked for a certificate that the par- 
ticulars which had been referred to, with the exclusion of Garland's, were 
reasonable, 

His LORDSHIP replied in the affirmative. The shorthand notes would 
stow what the particulara were. 

Mr. GRAY (for plaintiffs) asked his lordshi> not to grant so general a 
certificate, on the ground tbat several of the specifications put in by the 
other side only related to small parts. 

His LORDSHIP said he could not see his way to give any such 
direction. He went on to say, in answer to Mr. Crippe, that he did not 
mean to charge the plaintiffs with anything more than one set of costs. 
He had treated the defendants as only one defendant. 

Mr. GRAY said his clients might think it desirable to take the matter 
further, but they were not desirous of staying execution if an undertaking 
were furnished aa to the return of coats. Mr. Gray said he understood 
that the defendant company was at present in liquidation—(Counsel on 
the other side: Not yet)—and he therefore asked for the usual under- 
taking from the solicitors. 

His LORDSHIP said he could not impose any terms. He had dismia:ed 
the action with ccats. 


Heyl-Dia v. Edmunds. 


In tLe Chancery Division Mr. Justice Kekewich heard an action by 
G. B. George Edward Heyl- Dia, electrical engineer and chemist, of Man- 
chester, seeking to obtain a declaration that he was entitled to the benefit 
of an invention and secret process fer recovering from indizrubber waste 
a commercial indiarubber which was utilisable for various purposes, and 
called ** Heyloid," and an injunction to restrain the defendants, Henry 
Edmunds, James Edgar Baxter, and G. B. Samuelson, from in any way 
disclosing particulars of the said invention and secret process. The 
} laintiff also alternatively asked that it might be declared that the plaintiff 
and the defendants, or some of them, were partners with regard to the 
invention and secret process. He further asked for dissolution of the 
partnerabip and the usual inquiries and accounta. 

Defendants in their statement of defence admitted that the plaintiff 
invented the secret process, but denied that he was the sole proprietor. It 
was said that the plaintiff had disclosed to all the defendants the mode of 
carrying out tlie invention, and the defendanta affirmed that he was bound 
to do so under the terms of the agreement with them. For the purpose 
of testing the invention, Mr. Baxter spent large sums of money in erecting 
works at Leyland for that purpose. The defendant Samuelson, it was said 
by the defence, subsequently mide au arrangement between himself 
and Edmunds whereby all his interest in the invention became the 
property of Edmunds. As Daxter bad spent a larger sum of money than 
was contemplated, a rearrangement of the shares was effected, under which 
J 1 üntiff, Edmunds, and Baxter would be each entitled to one-third. Ihe 
three parties proceeded to form a company for the purpose of taking over 
and working the process, and on July 12, 1838, a company called the 
Caoutchouc Co. was registered for that purpose. Shortly after the regis- 
tration of the compiny the agreement dated Augu:t 3, 1833, and made 
between the defendants Elmunds and Baxter and the plaintiff, should, 
raid the defendants have been rescinded, and the defendants claimed that 
they equally with the plaintiffs would be entitled to the use of the secret 
process and invention. The statement of defence further set out that the 
defendant Samueleon did not now claim to be intere:ted in the said inven- 
tion and secret process. 

Iu the result his Lordsbip, after hearing evidence, decided that aithough 
the re was no partnership between Baxter, Edmunds, and the plaintiff, Baxter 
and Edmunds were entitled to the benefit of the invention. If they were all 
co-owners, the plaintiff was entitled to one-third share of the invention 
under the new arrangement made between hims:]f, Baxter, and Edmunds. 
llis lordship came to the conclusion, lookiug at the whole cf the evidence, 
that the plaintiff was entitled to no relief against the defendants, and there 
would be simply judgment for the defendants, with coste. 

Oa the suggestion of h's Lordship, counsel for the defendants gave an 
undertaking not to disclose (pending a possible appea!) the secret pric2:8 
or manufacture of Heyloid.” 


Stegmann v. O'Connor. 


This case was originally before the Official Referee against whose decision 
an appeal was hea:d fo long ago as January, 1899.“ In February the 
Neferee's decision was upheld by Justices Bruce and Ridley. Lords 
Justices A. L. Smi b, Collins, aud Vaughan Williams yesterday were 
er gaged hearing the appeal of the plaiutiff against this decision. 

Mr. Tindal Atkinson again appeared for plaintiff, and Mr. Clavell 
Salter for defendant. 

Mr. ATKINSON said he only proposed to ask their lordships’ judgment 
on one point, and that was really a question cf construction of the contsact 
which was a question of law. The question was whe:her the defendant 
was entitled tu the sum of £5) which the Official Referee had given bim 
on Lis counter-claim, as being a penalty or liquidated damages provided 
for by the contract. The Official Referee had no right whatever to give 
that £50. The plaintiff in the case was an electrical engineer, and the 
“efendant was the owner of a house at Clapham. In April, 1698, 
P*aintiff entered into a contract, under specification, to erect an install: - 
tion of electric jighting at defendant's house, and to put up the fittings 
t» be supplied by the defendant for the sum of £76. 10s, the 
work to be done to the tatisfaction cf defendant's erginecr; and 
the contract provided that j Mintiff should pay £5 a day by way of 
liquidated damages for every «day's delay exceeding 20. When the work 
was done defendant said it was so tadly executed that it constituted 
a breach of the contract, and had to be done all over again. Defendant 
said in {doing the work over again he had used certain of the plaintiff's 


* See The Electrician, January 20 and 27 and February 24, 1699. 


material which was left behind at the house, and then he counter-claimed 
for £158 penalties. The Official Referee fourd that the plaintiff had not 
done the work according to the contract end the specifications, and that, 
the defendant had to call in another electrician to do the work. He found 
that the material used by defendant, and which belonged to plaint'ff, 
amounted to £2.1€8 , ard allowed plaintiff £9.Zs. for extra work which he 
did, making together £11.194. The Referee then awarded defendant by way 
of liquidated damages £50, and after deducting the £11. 19s. which he had 
given plaintiff, gave his certificate in fatour of defendant for £38. ls. 
Counsel said there was no evidence to show that defendant had sustained 
damage by reason of any delay or breach of the contract. The installation 
put up by plaintiff was completed in the time specified, was found to be 
perfectly satisfactory, and was delivered over to defendant in that state. 
Defendant said his complaint was two-fold. It was a term of the contract 
that plaintiff should put in “Silvertown " wire, which was of a well-known 
manufacture. It was true that plaintiff did not use that wire, although he 
had contracted to do so, Tae reason was that he had not at that time 
S:lvertown wire in his possession, and a3 it was during the Easter holidays, 
he was unable to obtaiu it, but he claimed to have put in another wire 
equally as good. Defendant also complained that plaintiff had put the 
wires in the lead tubing tight instead of putting them in loose. For these 
two reasons defendant said he was bound to do the work all over again. 

Lord Justice VAUGHAN WILLIAMS sa‘d he noticed that the 
plaintiff only sued fur £56, whereas the contract price was £76. 103. 

Mr. ATKINSON said the contract entered into by the plaintiff was 
to put up the wires, and also to put up the fittings supplied by defendant, 
but as defendant never eupplied the fittinga the plaintiff did not put them 
up, therefore he only rued for the price of the wiring of the premises. 

Lord Justice VAUGHAN WILLIAMS: The Referee found that you 
were entit'ed to have nothing for the installation ?—Yes. 

Lord Justice VAUGHAN. WILLIAMS: And nothing for the fittinga, 
because you did not put them up, and therefore on the origina! contract 
you werc entitled to nothing ? 

Mr. ATKINSON: That iss» He, however, withdrew that part of the 
case now. He ought to mention that when the plaintiff went to 
defendant's house for the purpos» of substituting Silvertown wire for 
that put in, he was refused access to the prem'ses, and was not allowed to 
do the work he was entitled to do. 

Lord Justce VAUGHAN WILLIAMS: The only question now is 
whether the Referee wafjustified in giving the £50 damages. Isupjos? 
th:y were damages for not having carried out the contract. 

Mr. ATKINSON: Plaintiff was never allowed to complete his contract in 
ita entirety, as he was not allowed access to the premises for the purpose. 
He contended that defendant could not claim the £50 awarded on the 
counter: claim when he himself put an end to the contract. The £5 a dav 
provided for by the contract was clearly a penalty, and not liquidated 
damages, and on the construction of the contract he asked their lordships 
to say that the penalty could not beg'n to run until the whole of the 
contiact was completed. The defendant could not claim the penalty when 
he put an end to the contract himself. 

Mr. CLAVELL SALTER submitted that the finding of the Official 
Referee and Divisional Court should not be disturbed. The evidence 
proved that the work done by plaintiff was wholly bad aud useless. If it 
was true that a man had to wait until a contractor completed his contract 
before he could sue for penalties, he might never be in a position to eue, as 
the contractor might refuse to complete it. Such a construction of the 
contract would be unreasonable. 

Their lordships reserved judgment. 


Bersey v. the London Electrical Cab Co. (Limited). 


Mr. Justice Byrne, in the Chancery Division on Saturday, heard a 
motion for judgment on a debenture- holder's action. 

Mr. BROOK LITTLE said plaintiff was the holder of firat mortgage 
debentures of £20 each for securing the sum of £15,020. These deben- 
tures charged the whole under'aking of defendant company, its rights and 
assets present and future, including its uncalled capital. The debentures 


were psyable with a premium of £1, and carried in:ereet at 5 per cent., 


and were to rauk pari passu as a first charge without any preference or 
priority. Tre company had cea cd to carry on busines’, and in two years 
had lost £11,0.0. A distress had been put in for rates, and a receiver bad 
been appciuted who was empowered by the court to raise a sum of money 
not exceeding £500. The principal money on the debentures had becom: 
payable in consequence of the company having ceased t» carry on business. 

His LORDSHIP found that the debentures formed a charge upon thie 
undertaking of the defendant coinpany, and gave judgment fcr plaintiff. 

No opposition was raised by the company. 

Mr. BROOK LITTLE ask: d. for an order for the sale of defendants’ 
bu-iness as a going concern, the proceeds to be paid into court. 

Mr. JUSTICE BYRNE: Are you contemplating any actual sale ? 

Mr. BROOK LITTLE: Yes ; negotiations have been going on for some 
time past. 

His LORDSHIP: You must take the ordinary debenture-holder'a judg- 
ment and declaration. You can apply in chambers for a sale of th: 
defendanta' concession. 


Chick and Oo. v. Groth. 


This case came before Mr. Ju:tice Grantham in the Queen's Bench 
Division yesterday. Plaintiff claimed £773. 16:. money lent and paid to 
defendant, with interest. Plaintiffs, a firm of foreign brokers, said 
defendant, the inven'or of the Groth system of electric tanning, was 
introduced to them in 1882, and theyagreed to advance certain moneys for 
the purpose of completing defendant's inventions and maintaining the 
patents in this country and abroad. The money so advanced was a lcan, 
and was accompanied by an undertaking by defendant that if a company 
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thould be successfully floated to work the patents, in addition to receiving 
their advances back plaintiffs should receive a bonus of shares. The defence 
was that there was a verbal agreement that the moneys were only to be 
repaid by defendant out of moneya which he might get from the successful 
flotation of the company. 

Evidence having been given b7 Mr. ALFRED CHICK in support of the 
claim, 

Mr. LAWRENCE ALBERT GROTH said he never heard from Mr. 
Chick that he looked to him (defendant) personally for payment until thia 
action was commenced. He had commenced an action against Mr. (hick 
for breach of agreement in not haviog paid the taxes on the Austrian 
patent, and that action was still pending. 

Mr. Justice GRANTHAM gave judgment for plaintiffs, with costa, hold- 
ing that the money was advanced as a loan, for repayment of which the 
defendant was liable. 


Repair and Maintenance of Roadways by Tramway 
Companies. 


On Thursday last, at the Dublin Southern Police Court, the adjourned 
summons issued by the Dublin Corporation against the Dublin United 
Tramways Co. for neglecting to keep the tramway and the prescribed 
e pace outside the rails in good condition or repair as provided by statute, 
was DUET (A report of the previous proceedings was given in our last 
issue. 

The chairman of the company, Mr. W. M. MURPHY, said that when 
the tramways were laid they were paved with square setts, and for a long 
time sanding was not done. After a while, however, the company 
introduced the system of putting sand down for their own horses. It war 
done partly because of the stones getting smooth, but chiefly to prevent 
the wearing of the ectts. Mr. Neville, the late engineer of the Corpora- 
tion, objected to the sanding process. During the whole period he knew of 
no sanding'by the Corporation, except in recent years, when they adopted 
it in certain places. Nearly all the streets mentioned in the summons had 
been reconstructed since January, 1898. Wherever they introduced elec- 
tric traction they had to put down new rails, The assistant of the city 
engineer was always on the spot at the works, and there was no friction 
whatever save in one isolated instance, and in that the requirements of the 
engineer were being complied with. Since the tram system commenced in 
Dublin the lines and roadways were never in better condition than 
they were now. The joints used were approved by the Corporation. 
The «question of sanding was in no sense structural. The sanding would 
always be more effectual after scavenging, and it would be much better to 
have the entire width of the street sanded. 

The MAGISTRATE (Mr. Swifte): The difficulty could be got over by 
the company contributing something towards the expense. 

Mr. MURPHY: The company were perfectly willing to contribute a 
reasonable amount, whether they were liable or nut, if the Corporation 
were prepared to sand the whole surface. The company spent £7,000 a 
year on maintenance. The company had put sand on the tracks for the 
eafety of their own horees when the tracks were more dangerous than at 
present. If the track was in as good a condition now as when laid down, 
the question was who was responsible for its safety. He contended that 
as long a3 the company kept the cubes in good condition they were not 
bound to do any more. The draught under the electric trams blew away 
the dust, and had a tendency to make the stones slippery. 

Mr. SWIFTE : Do you suggest that there is any change in the legal 
liability now than what existed before ‘—No. 

Mr. SWIFTE: Then why did you continue for 15 years to sand the tracks, 
and now cease doing so? If it be a danger to the public, the duty clearly 
lies with either the Corporation or the company, and hitherto it was dis- 
charged by the company. 

Mr. GORDON (for the defence) said the company eanded the lines simply 
for their own purposes, on their own particular places, 

Mr. OSHAUGHNESSY said the company for years had been providing 
against a common danger, and now when they had given up the horses 
they took on themselves to give up making provision against the common 
danger they created. 

Ultimately the case was ordered to stand over for a fortnight. In the 
meantime a propcsal in writing to be submitted, confined to the portion 
of the road over which the tramway company has any obligation, Any 
proposal to be without prejudice to the legal rights of either party. 


Milver Portable Electric Battery Syndicate (Limited) 
(petition of G. Trenam) 

This case was before Mr. Justice Wright on Wednesday as a winding- 
up petition. 

Mr. O. LEIGH CLARE said there was a difficulty in the case. Owing 
to a printer's error, it was advertised in the Gazette as the “Milner ” 
instead of the“ Milver” Portable Electric Battery Syudicate (Limited). 
Petitioner had been approached by the company with the view of 
paying him off, and he (counsel) would ask that the petition might atand 
over for a fortnight. 

The petition was ordered to stand over for a fortnight. 

—!!. — I 


Madras Electric Tramways Co. (Ltd.) (petition of the 
Electric Construction Co., Ltd.). 


This matter was again before Mr. Justice Wright on Wednesday. when 
Mr. Herbert Reed, Q.C., said he could not ask for any further adjourn- 
ment. There were a number of native shareholder:. 

Counsel for the Electric Construction Co. asked for a compulsory order. 

His lordship granted a compulsory order. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under the «bove heading must reach the Office not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 
or dire t from the Publishing Offices, 1, 2 aud 3, Salisbury-court, Peet. 


street, London 
NOW READY. 

„The Electrician " Electrical Trades’ Directory and Hand. 
book for 1899.—' The Second Edition of the ** Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramway:. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 58. 9d. ; abroad, post free, 6s. 6d. (United States 72. 6d.). 


"ELBorRIO0 Moriva Pown,“ by Albion T. Snell, contains tte 
latest information respecting the application of electric one to minin 
and general power transmission purposes, in which the au has 
much experience. Price 10s. 6d., post free; abroad, 11s. 


% ELECTRICAL Term FOB TELEGRAPH EB.“ — By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 


it has hitherto received, whilst it endeavours to facilitate a thorough com- 
5 of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 10s. 6d., post free. 


"LABOBATORY Nores AND Fosma.”—We have ready a set of 40 
Elementary and Advanced Exercises for use with Kleotrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of quee service to Teachers, Demonstrators and Students. 
The object of the series is the saving of the time of the Teacher 
and his Assistants. and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s, 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s, net; or bound in strong 
cloth case. price 12s. 6d. net. Strong portfolios can be had, price ls. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming’s '' Electrical 
Laboratory Notes and Forms." These cheaper Forms have prepared 
for the use of students and teachers at the Polytechnics and other S :ience 
classes throughout the oountry. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper seb for use at the day 
and evening classes at many of the technical institutes. These new Form”, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper and with less space for tabulated records, are issued at helf 
the price of the original set. 

‘‘ Daum ARMATURES AND OoMMUTATORS," by Mr. F. Marten Weymouth, 
also ready. Price 7s. 6d., post free. Prospectus on application. 

„Tan STUDENTS’ Goms TO HUBMARINB CABLB Tera.“ -A new 
edition of this book, by Messrs, H. K. O. Fisher and J. O. H. Darby, it 
now y, price 6s. nev; abroad, 6s. Sd. This work is intended to serve as a 
g aide to operators already in the telegraph service, and to those who desire 
vo enter that service. Tbe t cable companies now insist that their 
operators and bationers shall certain examinations in electrical 
subjects. The book is very fully illustrated. 

**Sopmanine CABLB-LAYING AND HauPAIBRING."—By H. D, Wilkin’, 
M. I. E. E., &c., fully illustrated; price 13s. 6d. 

"PnAcTICAL Notas FOR ELBOTRICAL STUDENTS."—By Messrs. A. I. 
Kennelly and H. D. Wilkinson. Prion 68. 6d., post free. 

'" ELBOrRO-OHEMISTRY."—By Dr. G. Gore, Third Edition Price 3-., 
post free. 

"WiRELESS TELEGRAPHY: SIGNALLING ACBOs& SPACB WrTHOUT WIRES 
nv EugoTRIO Waves.” A Review of the Work of Hertz and his Successors. 


By Dr. O. J. Lodge, with a large number of illustrations. New and 
Enlarged Edition nearly ready, 
" ErxcrRoMAQNETIO THEORY.”—By Oliver Heaviside. Vol. I., 13s. 6d. 


Vol. II., 128. 6d. 

“MAGNETIC INDUCTION iN InoN AND OTHER Metats.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Editéon nearlu ready. 

„TR INCANDBESORNT LAMP AND ITs MANUFACTURR,"—Dy Gilbert 8. 
Ram. Price 7s. 6d., post free. i 

“Tas STEAM ÉNGINB INDICATOR AND INDptcATOR DiAGRAMS,"—Edited 
and enlarged by W. Worby Beaumont. Price 8s. 6d., post free. l 

TEU ABT oF ELBCTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. 

“Taa MANUFAOTUBB oF Enmormi0 Licht Oarsons.” — A Practical 
Guide to the establishment of a Carbon Manufactory. Fully llustrated, 
price 1s. 6d. ; post free, 1s. 9d. 

„TR MANUFACTURE OF CARBONS FOR ALL ELEOTBICAL PURPOSES."— 
By Francis Jehl. 10s. 6d., post free. 

“THE CENTENARY OF THE ELECTRIC CURRENT, 1799-1899.“ — By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 3d.; strong cloth, 
28. 0d., post free. 

'"BrBLIOGRAPHY OP X-Ray LITERATURB AND KESRABOE."— 4 valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
wor This work contains a quantity of general as well as 
information bearing upon the whole subject of electrical 
research. Edited by C. E. S. Phillips. Price 5e., post free. 

“ Localmarion or Fabre m ELNOr RIO Lice? Mama. By F. C. 
Raphael. Price 5s., post free, 
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TENDERS INVITED. 

The Council of the county borough of West Ham, London, E., 
invite tenders for (a) three 84-kilowatt steam dynamos, boosters, 
switchboard, steam exhaust and feed-water pipes ; (b) accumulators ; 
(c) water-cooling and condensing plant; (d) motors; (e) telephones. 
Plans of the station, specification, &c., can be obtained at the borough 
electrical engineers office, Abbey Mills, West Ham, and tenders must 
be sent in to Mr. Fred. E. Hilleary, town clerk, Town Hall, West 
Ham, E., not later than 4 p.m. of Thursday, Nov. 39. An advertise- 
ment elsewhere sets out some conditions of contract, &c. 


The Manchester Tramways committee invite tenders for the supply 
of 5,000 tons of steel girder tramway rails and about 250 tons of 
tteel fish plates. Specifications, &e., can be obtainel from the 
secretary (Mr. J. M. M'Elroy), and tendera (addressed to chairman 
of committee, Town Hall, Manchester) must be sent in before 
Saturday, De». 2. An alverti ement contains further particulara, 


The directora of the Harrow Electric Light and Power Co. 
(Limited) invite tenders for the supply and eve-tion of a 150-kilowatt 
steam dynamo and extensions to switzhboard. An alverti:ement 
contains further [articular and tenders must be deliverelat the 
offices of the company, We:t street, Harrow-on-the-Hill, on or before 
Dec. 4. Specifications, &c., can be obtained from the resident elec- 
trical engineer, Mr. Arthur H. Shaw. 

The Plymouth Corporation invite tenders for tramcars, trucks, motors 
trolley arms, &e. An advertisement contains further particulars, and 
specifications, &e., can be obtained from the borough electrical 
engineer (Mr. John H. Rider), Prince Rock, Plymouth. Tenders 
must be delivered to the town clerk (Mr. J. H. Elli) Town Hall, 
Plymouth, by Dec. 8. i 

The JFoking Electric Supply Co. invite tenders for the supply and 
erection of a 150-kilowatt steam alternator and a 75-kilowatt steam 
alternator, Copies of specifications may be obtained from the con- 
sulting engineers (Messrs, Preece and Cardew), 13, Queen Anne’s-gate, 
Westminster, S. W., to whem tenders must be sent by 5 p.m. on 
Monday, Dec. 11. An advertisement contains additional particulars, 


The Pontefract Guardians invite tenders for the electric lighting 
of their workhouse infirmary buildings aud premises. An adver- 
tisement contains further particulars, and specifications, &c., can be 
obtained from the consulting engineer (Mr. G. R. Peers), 95, Deans- 
gate, Manchester. Ter ders murt be sent to the clerk (Mr. W. A. 
Glovcr), Poor Law Offices, Pontefract, by 10 a.m. of 24th inst. 

The Newcastle-upon-Tyne Electric Tramways committee invite 
tenders for two 1,000-H.P. generators, Tenders (addressed to the 
committee) must be left at the office of the town clerk (Mr. Ilill 
Motum), Town Hall, Newcastle-upon-Tyne, by noon cf Nov. 30. 

The Accrington Corporation invite tenders for electric cables, 
wires, street boxes, and connections Tenders to the town clerk 
(Mr. A. H. Aitken) by the 18th inst. 

Tenders are invited for the supply of 19,100 steel and wrought- 
iron tie Fara and 3, 700 bolts, for tramway purposes, by the Salford 
Corporation. Tenders to Mr. L. C. Evans, Town Hall, Salford, by 
21st inst. 

The Bury St. Edmunds Town Council invite tenders for wiring 
and fixing electric light fittings in certain public buildings. Tenders 
to the borough surveyor (Mr. J. Campbell Smith), Town Hall, 
Bury St. Edmundg, by 22nd inst. 

The Wimbledon District Courcil require tenders for the supply 
ar.d erection of two 350-kilowatt steam alternators, Tenders to the 
clerk to the Council (Mr. W. Whitfield), Council Offices, Broadway, 
Wimbledon, by 10 a.m. 22nd inst. 


The Battersea (London) Vestry require terders for the supply of 
arc lamps and arc lamp-posts. Tenders to the vestry clerk (Mr. 
W. Marcus Wilkins), Municipal Buildings, Lavender-hill, London, 
S. W., by noon of Dec. 4. 

The directors of the North Eastern. Railway invite tenders for 
telegraph stores for the six months ending June 30, 1900, which 
must be sent in to the secretary (Mr. C. N. Wilkinson) by 
noon of 20th inst. 

The Londonderry Corporation invite tenders for the supply of 
carbons for the year to Dec. 31, 1900. Tenders to the town clerk 
(Sir R. Newman Chambers), Guildhall, Londonderry, by 30th inst. 


The Hammersmith (London) Vestry invite tenders for wiring their 
stables depot. Tenders by 22nd inst. 


The Islington (London) Vestry invite tenders for condensing plant. 
Tenders to the electrical engineer (Mr. Albert Gay). 


The Swansea Corporation invite tenders for the supply and erection 
of five Lancashire boilers, with jet condensing plant, feed pumps, 
economiser, piping, &c. Tenders to Mr. Jno. Thomas, Guildhall, 
Swansea, betore noon of 20th inst. 

The Greenock Police Board invite tenders for leasing the lines of 
tramways within the burgh and converting for electric traction on 
the overhead trolley system. Tenders to town clerk (Mr. C. 
MacCulloch) before 23rd inst. 
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The East Ham District Council invite ten lers for the constr-¢ ien 
of tramway track, including the supplv of points and crossings, 
bonding, conduits, junction boxes, &e. Tenders by 25th inst. 


The Blackpool Tramways committee invite tenders for the con- 
struction of the permanent way of a double line of tramway from 
Springfield-road to the Gynn. Tenders to borough engineer by 
20th inst. 

The Blackpool Corporation also intite tendera until 21st inst. for 
erecting a brick chimney shaft at their electricity works. 


The Aarhus (Denmark) Electricity committee require tenders for 
water-tube boilera steam dynamos, switchboard, &c., and accumu- 
lators. Tenders to the committee, gas works, Aarhus, by Dec. 28. 


The Electricity department of the Glasgow Corporation invite 
offers for ten miles of 2in. cast-iron pipes. Tenders to Sir J. D. 
Marwick, City-chambera, Glasgow, on or before Nov. 20. 

The Glasgow Corporation require tenders for 4,000 tons steel 
straight track rails, 400 tons steel curve rails, and 200 tons steel fish- 
plates. Tenders by 25th inst. 

The Glasgow Corporation also require tenders for brickwork in 
connection with chimney shafts and foundations at Port Dundas 
power station. Tenders by 21st inst. 

The Middlesbrough Electric Lighting committee invite tenders for 
condensing plant and pipework. Tenders to Mr. George Bainbridge, 
Municipal Buildings, Middlesbrough, by 4 p.m., Nov. 22. 

The Chelse« (London) Vestry require tenders for three motor vans. 
Tenders to vestry clerk, Town Hall, Chelsea, by 21st inst. 


The Governors of Felsted School, Essex, invite tendera for the 
supply and erection of electric lighting plant. "Tenders by Nov. 27 


The Cheshire Lines Committee require tenders for telegriph 
materials, instruments, wire, &c. Tenders by noon of Dec. 1. 

The Hackney (London) Vestry require tenders for refuse destructors. 
Tenders to vestry clerk by 4 p.m. of Dec. 12. 


Tha Lambeth (London) Vestry require tenders for 25 are lamp 
po-t. ‘Tenders to Vestry Hall, S. E., by Dee. 6. 


TENDERS RECEIVED AND ACCEPTED. 


The following additional tenlers have been recommen led 
acceptance by the Wigan Corporation :— 


fur 


W. T. Glover and Co. (cablesasssss z . £13,732 5 10 
Doulton and Co. (conduits) .................... ses. 2,725 0 0 
Babcock and Wilcox (boilers )))) . 4,604 0 0 
General Electric Co. (steam dynamos) ) 7,278 10 0 
Ditto (balance re, boostere, &c.) )) q 1,959 0 0 


For the cables six tenders, varying from £12,326. 188. 8d. to 
£15,780 4s. 90. were submitted. For the conduits six offers, ranging 
from £2,537. 10. to £3,250, were also received, but only three firms 
tendered for the boilera—viz., Babcock and Wilcox, R. Hoinsby and 
Son, and B. R. Rowland and Co. Of the 19 tenders for steam 
dy namos there were alte) native offers for Willans or Belliss engines in 
14 cases, four specified Willans engines alone, while the Brush Co. 
tendered for the Universal engine. The highest tender with Willans 
engines was by Messrs. Clarke, Chapman and Co. at £9,792. Is. 8d. 
and the highest with Belliss engines was by Messrs. P. R. Jackson 
and Co., at £10,932. Is. €d. The lowest tender for both types of 
engines was submitted by the General Electric Co, the amounts being 
(as given above) £7,228, 103. for Willans and £6,081. 10s. for Bellis 
engines. The contract for the storage battery has not yet been let, 
though six tenders, varying from £1,488, 15s. to £2,015, are under 
consideration. 

The Islington (London) Vestry have received the following tenders 
for the supply of a secondary lattery of 60 cells, with a capacity of 
1,000 ampere hours, for their electricity works :— 


Tudor Accumulr. Co. (accepted) £679 | Hart Accumulator Co. ......... £610 
Electrical Power Storage Co... €61 | Chloride Elec. Storage Synd. 640 
Pritchetts and Gold 642 | W. C. Horne and Sons 572 


The Tudor Co also submitted an alternative tender of £610. 


The Paisley Corporation have accepted the following tenders for 
the supply of plant at their electricity works :— 


Babcock and Wilcox (three water-tube boilera)............... £1,635 
T. and T. Vicars (mechanical stokere)......... mL 430 
Daniel Adamson and Co. (Bulkley condenser) ............... 120 
Ditto pampß cs Eo Eia la ws End eite as 250 


The Rotherham Corporation have accepted the following tenders 
for electric lighting plant :— 


Tetlow Bros. (boileraêꝛ DU . £1,249 0 0 
W. H. Allen, Son aud Co. (engines, dynamos, &c.) 7,702 0 0 
D. P. Battery Co. (accumulators) )) . 755 10 0 
James White (switchboard) ee eee eee 1,290 18 9 
Callender Co. (mains, on tke solid system) 4,092 12 11 


(Particulars of these tenders were advertised in our issuesof Sept. 8-22). 
The following tenders have been accepted for the supply of 

generating plant for the electric lighting of the Winwick Asylum, 

near Warrington :-—C, A. Parsons and Co. (generating plant), Edison 


and Swan Co. (switchboard), Hart Accumulator Co (storage battery). 
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Messrs. C. A. Parsons and Co. have obtained the contract for sup- 
plying and erecting the generating machinery for the Aldershot 
Camp. The plant will consist of three turbo generators of 250 kilo- 
watts each, and one turbo-generator of 100 kilowatts, 


The West Ham Di-trict Council have accepted tlie tender of Mr. 
A. J. Ellis, Reading, for supplying and fixing wrought-iron principals, 
cast-iron sashes, stairs, &c., for their electricity supply works. 

The tender of Messrs, Willans and Robinson has been accepted by 
tie Great Yarmouth Corporation for a J50-kw. steam alternator at 
£1,611. 


APPOINTMENTS VACANT AND FILLED. 


The Urban District Council of Radcliffe (Lancs.) require an 
electri-al engineer with lighting and tramway experience. An 
advertisement elsewhere gives some further particulars, and applica- 
tions have to be sent to Mr. James Sharples, clerk to the Council, not 
ater than Dec. 5. 


The Buxton District Council invite applications for the position of 
resident electrical engineer. An advertisement contains further 
particulara, and applications must be sent to the clerk to the Council 
(Mr. Josiah Taylor), Town Hall, Buxton, by 23th inst. 

The Eccles Corporation require two switchboard attendants for 
their electricity works. An advertisement contains further par- 
ticulars, and applications must be sent to the town clerk (Mr. W. H. 
Hickson), Town Hall, Eccles, by Friday, 24th inst. 


The Huddersfield Electricity committee invit» applications for 
the position of electrician-in-charge. Applications to the borough 
electrical engineer (Mr. A. B. Mountain), St. Andrew’s-road, Hudders- 
field, by 26th inst. 

The Ea-t Indian Railway require an electrical engincer to super in- 
tend the erection and working of the electric light and power plant. 
Salary 800 rupees per month. Applications to sceictary, 28-30, 
Nicholas-lane, London, E.C. 

A mains engineer is required fcr the electricity department of the 


Aberdeen Corporation. Applications to Mr. J. Alex. Bell, Cotton- 
street, Aberdeen, by 20th inst. 


The Wimbledon District Council require an assistant engineer. 
Applications to Mr. F. Barnes Spencer by 20th inst. 

An assistant electrical engineer is required at the County Asylum, 
Whittingham, Preston. Sce advertisement. 

An assistant is required in the electrical engineering department 
of the City and Guilds Technical College, Exhibition-read, London, 
S. W. An advertisement contains further particulara, and applications 
must be sent to Prof, W. E. Ayrton. 


Applications are invited for the cha'r of physics at the University 
College of North Wales, Bangor, which. is vacant owing to the 
appointment of Prof. A. Gray to the chair of natural philosophy at 
the University of Glasgow. 

A lecturer in mathematics and 
Municipal Technical College. 


> 


pl obi RM B IR professor of engineering at 
suiversity College, Bristol, has been appointed prin-ipal of th 
Woolwich Poly techni”, i A eae var 
Mr. John R. Crisp, of Stockton-on-Tees, has heen appointed clerk 
of works at Sunderland in connection with the electric tramway 
scheme. 
Pray : M. a eae Aberdeen, has been appointed chief 
135 mibutmg assistant at the electricity works of the Poplar District 
Board of Works. e 
Mr. R. Birkett, hitherto chief azsistant at the Burnley Corpora- 
lion electricity works, has heen 8 borough electrical engineer 


nt Burnley in succession to Mr. W. R. Wright, who has obtained a 
similar appointment at Bootle. 


Mr. S. E. Britton, chief assistant at Southampton, has been 
appointed resident electrical engineer by the Barking District 
Council in succession to Mr. E. E. Hoadley, iwholwas recently 
appointed borough electrical engineer (pro tem.) at Worcester. 

M r. Robert Blackmore, superintendent engineer of the National 
Electric p ly Co., Preston, and late on the staff of the St. James’s 
and Pall Mall Electric Light Co , London, has been appointed city 
electrical engiueer by the Waketield Corporation. l 

Mr. Theo. Taunton has been appointed secretary of the Con- 
solidated Telephone Construction an Manufacturing Co., (Limited) 
vice Mr. Charles Curtoys, who has resigned through lil-health. 


BUSINESS NOTICES. 


Mesara. R. G. Tyler and F. B. Nicholson (trading as Nicholson and 
Tyler) have dissolved Toe Mr. W. Duncan, A. I. E. E., lately 
with Messrs. Laing, Wharton and Down (Limited), has joined Mr. 
Tyler, who will trade at 20, New Bridge-street, London, E.C., as 
Tyler and Duncan. Mr. Nicholson will carry on business at 53, 
Victoria-stre:t, Westminster, London, S. W., ag Nicholson and Co. 


physics is required for the Derby 
Applications by 30th inst. 


Mes rs. W. O. Rooper and G. Robins (traliog aa W. O. Rooper and 
Robins), electrical engineers, Victoria-road, Stafford, ha: e diseolve 1 
partnership. Debts by Mr. Rooper, who continue: | 

Mess ra. Oliver and Co., arc lamp manufacturers, have removed to 
Cambridge-place, Burrage-road, Wool wich. 

The well-known London firm of advertising contractors, Messrs. C. 
Mitchell and Co., have removed their offices from Red Lion-court, 
Fleet street, to 1 and 2, Snow-hill, Holborn Viaduct, London. This 
firm has been establi-hed at the first-mentioned address for over 60 
years. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

The following are the principal creditora in the bankruptcy of 
Frederick G. W. Adams, electrical engineer (lately trading with C. M. 
Downie as Downie and Adams, at 24, Newman street, Oxford-street, 
London, W.C.) :— 


G. W. H. Adams £1,693 | W. T. Glover and Co £15 
Compagnie Generale des Lampes 132 | Cardiff Tin Stamping Co 14 
I. Frankenburg eser 80 j Chard and Co. ............... HM 15 
Wenham and Waters tO | Crypto Works Co. ............... 11 
London E'ectric Wire Co. ... 23 


In the bankruptcy of E. M. Winter, electrical engineer. Amber‘ey 
House, Norfolk-street, London, W. C., the first meeting of cre litora 
will take place to-day (Friday), and the public examination on Dec. 
17, both at Bankruptzy-buildings, London, W.C. 


Mr. H. F. Bowman, electrical engineer, &c., 3, Foster-strect (late 
Heaton-street), Gainsborough, has been ad judicate 1 bankrupt. 

Claims against E. D. Pym, electrical engineer, 29, Bramham- 
wardens, South Kensington, London, S. W. (late of Scarborough), 
must he in hy Nov. 29, to Mr. A. II. Wildy, Bankruptcy-buildings, 
London. 

Claims against C. H. Kitching, electrical engineer, 20, St. Hilda- 
street, Hull, must be in by Nov. 30, to Mr. J. II. Fox (care of Gray 
and Co.), Chapel street, Hull. 


A receivin ; order has been made ezainst J. C. Howell, electrical 
engineer, 24, Queen Victoria-street, London, F. C. The fitst meeting 
of creditors will take place on 24th inst. and the public examination 
on Dec. 21, both at Bankruptcy-buildinzs, Carey-street, London, W. C. 

At à recent mecting of the Medical Battery Co. (Limited) (C. B. 
Harness, chairman), at 489, Oxford-strest, London, W., it was 
resolved that the company be wound up voluntarily, as it is unable 
to continue its business by reason of its liabi ities. 

A meeting of Berry's Electrical Co. (Limited) will be held at the 
offices of Rowland and Co.. 41, Temple-row, Birmingham, on Dec. 21, 
t? receive an account of the winding up. Mr. A. E. Chatterley is 
liqui lator. 


Sales by Auction — Messrs. Fuller, Horsey, Sons and Cassell will 
sell by auction (unless. previously disposed of by treaty), at the pre- 
mises of the Maskelyne British Typewriter Cos 64, Hammersmith- 
road, London, W., on Thursday the 30th inst., at 11 a. in., a quantity 
of engineers’ tools and stock. Nome particulars are set out. in an 
advertisement, and catalogues may be had on the premises, or of the 
auctioneers, II, Billiter-square, London, E.C. 

Messra. Wheatley Kira, Price and Cy. will sell by auction, on 
Tuesday, Nov. 21, at 10 a m. for 10.30 prompt, the entire contents 
of the Globe Works, Kirkstall-road, Leeds, comprising motive power 
and geariog, fixed and loose engineering plant, tools, stock and 
stores, team engines, electrical installation, six open type motors, 
lathes, planing machines, &c.; also a large quantity of new stock and 
tores, and the entire collection of modern patterns and drawings, 
including standard designs of dynamos and motors. Admission will 
be by catalogue, which are ready and can be obtained of the auction- 
eers, 49, Queen Victoria-street, London, E., and Albert-square, - 
Manchester, or from the trustee, Mr. Myles Lee, 17, East Parade, 
Leeds Some further particulars are given in an advertisement. 

Legal Notice.—Claims againtt the cedat; of the late Di. John 
Hopkinson must be sent in by Dec. 20 to Messrs. Waterhouse and 
Co., solicitors, New-court, Lincoln's Inn, W.C. 

Electric Cooking and Heating Apparatus.—We have receive ! 
a useful list of “ Prometheus ” electric cookiog and heating apparatus. 
The“ Prometheus” system is claimel to be an important advance 
in the development of this branch of electrical industry, and t» he 
free from the defects inherent in earlier systems. The system of 
construction for the“ Prometheus” apparatus is said to be extremely 
eimple, and the method of applying the resistances absolutely 
rehabte, The makers give a twelvemonths’ guarantee of correct 
workiog. The utensils are stocked in mo:t instances for 110 volts, 
and may be used for any voltage bet ween 90 and 120. By a patent 
system of regulating the current the apparatus is provided with three 
contacts, which can be regulated to four degrees of heating—quick, 
slower, slow, and slight. The articles listel by Messrs. O. Berend 
and Co. (Limited), Basinghill-avenue, London, E. C., in their new 
list of this apparatus, include teapots, kettles, coffee-making machine3 
and urns, milk jugs, water cups, taucepans, frypans, stock pots, soup 
tureens, dish covers, roasting pans, plate warmera, hot water jugs, 
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curling and smoothing irons, radiators, gluc-pots, &c., and articles 
not included in the list can be obtained to order. 

Lord Kelvins Patent Edgewise Ampere Gauges and Volt- 
mters.—The ampere gauge; male by Messrs. James White, of 
Cimbridge street G'a gow, to designs patented by Lord Kelvin, are 
intended specially for switchboard use in connection with electric 
light or tramway power stations where space is a consideration. 
They are fitted in enamelled iron cases with nickel bezels, Owin 
to the special construction of the coil, which gives a very intense an 
uniform field, the scale is almost an equal division one. All Kelvin 
instruments are designed so as not to be affected by external fields, 
and are provided with a damping arrangement ; and by means of 


bin. Edgewise Kelvin Ampere 


10in. Edgewise Kelvin Ampere 
Gauge. 


Gauge. 


varying the density of the oil wed any degree of dead-beatuess can 
be attained. The angle of the scale is such that these instruments, 
fitted at a height of 6ft. or 7ſt. from the floor line, are in a con- 
venient position for reading. The insulation for all ordivary 
instruments for cireuits not exceeling 500 vo:ts will withstand 
2,000 volts alternating, but insulation can be provided for any 
voltage, enabling an instrument to be put directly iu circuits of 
5,000, 6,000, or even 10,000 voit» The instruments are made to 
bip., 73in., and l0iv. sca'es (approximate lengths) The instrument 
measures the curreut independently of the Aire cn in which it is 
flowing; but where it isde-ired to know the direction (as in aceumu- 
lator or middle-wire circuit) a current direction indica“ or is fitted at 
the lower end of the sca'e. 


10in. Edgew:se Kelvin Voltmeter. 


Voltme:ers on timilar lines have been designed of the edgewise 
pattern, although this instrument is of the moving coil type. Its 
special features are the arrangement of the permanent magnets and 
the treatment of these to insure permanency. As is usual in all 
Lord Kelvin’s instruments, 19 pivots are used cr easily damsged 
parts, the movable system being wholly supported on ligaments 
which also act as the conductors of the current into and out of the 
movable coil, thereby altogether avoiding the friction due to pivot». 
Any degree of sensibility can be attained with perfectly dead-beat 
action, and a scale can be given reading from zero to maximum, or 
espcially open at any desired point. 

Mirrors, Lenses, &c.—A catalcgu2 of high-class mirrors, lenses, 
ships’ lanterns, &c., is just issued by Messrs. Estler Bros., 27, Lenden- 
hall-street, London, E. C. These lenses are claimed to be truly 


dioptrie, and are made of the best optical glass, consisting of threc, 
five, six, seven, and nine elements. Illustrations are given of mirrors 
for searchlight pelea Fresnel reflectors, &c. yis firm supply 
optically-ground lenses for railway and tramcar head and tail lights. 


Continuous-Current Electrical Plant. — Mr. T. Harding 
Churton, of Great Wilson-street, Leeds, has just issued a new list 
of continuous-current dynamos and motors for electric lighting and 
power transmi:s ion. 


Pearson Automatic Fire Alarm System — In connection with 
a note appearing in our last issue on p. 95, we have received the 
following from Mr. E. E. Bowell, s2cretary of the Pearson Fire 
Alarm System (Limited ) :— 

TO THE EDITOR. 

Sin: I should like to add a word or two of correction to your comments 
on ths Pearson Fire Alarm System (Limited).” In the first place, the 
reason you ascribe as to work in Northampton or Manchester being ‘ the 
cause for the singularly regular attention which this company has received 
from the financial Press' is to us a distinctlv original oae. "The actual 
cause is far more likely to lie in the fact tha* the proprietora of the two 
leading financial papera have our automatic fire alarms installed through- 
out their works, and are thereby enjoying a considerable reduction in their 
fire insurance premiums. With regard to the cry and * wool," we have 
in cur Cripplegate area at this moment 10.000 points wired to-—and all 
either connected or being connected to our Whitecross-street call station. 
But this is only, as you say, so far. 

Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 8to Nov. 11, 
with the ports of destination :— 

Africa — Alexandria, £451; Cape Town, £377 ; Durban, £1,514 (includ- 
ing £1,419 telegraph material); East London, £263 ; Port Elizabeth, 
£114 ; Port Said, £23. Argentina —Buenos Ayres, £93 (telegraph mate- 
rial) Australasia — Brisbane, £158 (including £25 telegraph wire); 
Melbourne, £1,037 (including £974 telegraph wire) ; Perth, £534 ; Sydney, 
£197; Wellington, £448. . Belgium—Antwerp, £604; Ostend, £249. 
Carada—Halifax (N.S. £49,000 (telegraph cable). Ceylon—Colombo, 
£387 (including £58 telegraph apparatus). China—Shanghai, £278. 
Colombia — Santos, £310. France — Boulogne, £65. Germany—Hamburg, 
£440 (telegraph material). Gibraltar — £92. Holland—Amsterdam, £860. 
Hong Kong—£241. India—Bombay, £253 (including 229 telegraph 
wire); Calcutta, £146, Japan—Tokyo, £1,160; Yokohama, £292 (in- 
cluding £244 (telegraph material). Malla —£566 (telegraph material). 
Norway—Bergen, £10,675 (telegraph cable); Christiania, £68 (telegraph 
wire). Rus: id St. Petersburg, £38 (telegraph material). Siam Bang - 
kok, £95 (telegraph material). Strait: Settlements — Singapore, £77. Sweden 
—Gothenburg, £12 (telegraph wire); Stockholm, £143 (telegraph wire). 
Total, £71,320, against £11,838 in tho corresponding week last year 
(Nov. 9 to 15°, 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Aberdeen.—An experimental run was made on Monday over a 
portion of the George-street- Woodside electric tramway route. 


Airdrie and Coatbridge Electric Tramway.—The Airdrie and 
Coatbridge Councils have decided to join in an application for a pro- 
visional order for the construction of an electric tra nway between 
the two towns, 


Asylum Lighting.—Tlie Cork County Council recently decided 
to fit up the Youghal industrial school a3 a lunatic asylum, and to 
light the building electrically. 


Barmouth.—The Council have retainel Mr. F. J. Warder- 
Stevens in connection with their proposal to apply for «lectric livht- 
ing powers. 

Bootle.— An inquiry was held here on Tuesday into the Corpora - 
tion's application to borrow an additional £16,339 for elecuicity 
supply extensions. The town clerk (Mr. J. H. Farmer) appeared in 
support of the application, and sail the undertaking was makiry 
good progress, and they were desirous of improving the public light- 
ing and of increasing the capacity of the plant for private lighting. 
£3,426 was required tor providing 92 arc and 202 incandescent lamps 
for lighting certain thoroughfares. The borough electrical engineer 
(Mr. W. R. Wright) pave technical details. 

Caterham.—The Council do not propose to apply for a pro- 
visional order, but have offered to consider electric lighting proposals 
by Edmundson's Electricity Supply Corporation. 

Clontarf (Dublin).— As the Dublin United Tramways Co. are 
giving up their power station at Dollvmount, the Council are 
endeavouring to make arrangements with the company for the 
acquisition of the station, or to come to some arrangement for obtain- 
ing a supply of electric current for publie and private lighting. 

Darlington.—In future the electricity supply and gas under- 
takings of the Corporation will be under one committee. 


Dewsbury.—Though the Council have decidel to apply for a 

rovisional order negotiations are proceeding with the British Electric 

raction Co, and if terms can be arranged the application for an 
order will not be proceeded with. 
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Dock Lighting.— Good progress has been made with the scheme 
fur electric lighting at Aberdeen docks. The new system will 
greatly facilitate night traffic. In all 74 arcs of 2,000 c.p. each will 
be employed, and most of these have already been placed in position. 
Current wi'l be supplied by the Corporation, and the lamps are 
arranged in two cireuits, so that each alternate lamp can be switched 
out when desired. A feature of the lighting avvangements is the 
erection of beacon lights, which have, so far, proved most serviceable. 
These beacon lights are placed on steel latticed towers, and the centre 
cf the lamp is 80ſt. above the quay level. The beacon itself is com- 
po:ed of four independent arc lamps of 2,000 c.p. each. It is also 
proposed to erect four lamps at the pontoon dock, so that docking 
operations may be carried on by night. The whole of the public 
sheds are likewise to be illuminsted electrically, and where discharg- 
ing berths are opposite the sheds, are lamps, suspended from swan 
standards, are to be provided. 


Dumbarton.—The Glasgow Distriet Tramways Co. are applying 
for powers to construct electric tramways in this district. 


Bast Ham.—The Council have decided to let the work ot 
constructing the permanent way of the proposed electric tramways 
to contract, and tenders are now being invited. A noisy meeting of 
ratepayers and others was held last week to protest avainet this 
course, and a resolution censu ing the Council for their action was 
adopted. 

Electric Swing Bridge .—The town bridge at Northwich, 
Ch- shire, over the river Weaver, which was opened this week, is one 
of the few bridges in the country operated electrically. 


Electric Traction in Holland.— A syndicate has been formed to 
construct an electric railway between Rotterdam, the Hague, and 
Scheveningen. The line will be double track throughoat, and will 
be connected with the ordinary steam service at Rotterdam. A 
junction will be effected with the State railways at the Hague. The 
estimated cost is put at 7,000,000f1., and a mean speed of 50 kilo- 
metres (31 miles) per hour is proposed. 

Farnham.—The Council have decided to obtain electric lighting 
powers, ; 


Future of Municipal Electricity Supply.—On the invitation of 
the chairman of the Electric Lighting committee (Councillor Elvy 
Robb), Sir William Preece paid a visit last week to the Tunbridge 
Wells clectricity works. The members of the Council were after- 
wards invited to meet bim at luncheon, when Sir William delivered 
an interesting address on electricity supply. He said ke remem- 
be:ed when he first came to Tunbridge Wells that the Council 
wantel a very small scheme, and what had been the result! The 
growth was so rapid that more than cne enlargement was necessary, 
and in the short space of five years they had 30,000 lamps where 
enly 1,500 were originally contemplated, and in another year the 
gross profit alone would repay the original outlay. That was pro- 
gress which the town could be heartily congratulated upon. The 
electric light had come to be regarded, not as a luxury, but a neces- 
sity to health and comfort. And it did not really interfere with 
their gas friends, who found new openings for the use of vis. 
He really considered himself a gas man, because he had not 
a halfpenny invested in electric Iyht, but was receiving a hand- 
some return from the money he had invested in gas. The 
local electricity underiaking was one of the most remarkable 
examples of the growth of the electric light, and also of the excellent 
management of the works. If they looked at the tabulated etate- 
ments which the technical journals published, they would find that 
Tunbridge Wells, although nct a large town, occupied a position 
very bear the top in the return the ratepayers were making on their 
capital. This wasathingon which Mr Robb and his committee hould 
be heartily congratulated. The fact that Tunbridge Wells occupied 
such an unique positon was really due to the irrepressible energy 
and the almirable commercial spirit of their engineer (Mr. Horace 
Boot), who he was pleased to have had a little to do in recommending. 
Local authorities used to be content with making roads, but now 
they recognised that tramways were mercly advanced forms of roads, 
and facilities for tran-it were appreciated everywhere. Electric 
tramways, the best means of transit, were being laid down in every 
direction. The problem of the housing of the working classes was 
being solved by carrying the population out of the crowded centres 
to the open country. All classes used tramways, and apart from that 
there was the indirect benetit that they made the electrical under- 
taking profit during the part of the day when their station was being 
run at a loss. At present all the profits of electricity supply had to 
le made in three or four hours, and the rest of the 24 hours was all 
loss ; buta tramway, besides being a public convenience, reduced 
the number of hours of unprofitable working for the station. 
He urged that the local authority, and not a private company, ehould 
conetruct tramways, especially where they had been wise enough to 
own the electrical undertaking, because they effected the double 
object of providing rapid and easy Jocomotion and reduced the cost 
of producing electrical energy at the works. Street lighting was a 
second means of reducing the cost of electric current, and a third 
means was the provision of a refuse destructor. This was also 


desirable from the sanitary point of view, as they completely 
destroyed a danger to health, while providing fuel for the electric 
light works, The dust destructor had been brought to great per- 
fection, and they could Lenefit by the experience of other towns 
IIe was glad to hear that these questions were to have their serions 
consideration. He concluded by proposing continued success to the 
electrical undertaking. Mr. Ashby Wood and the borcugh electrical 
engineer (Mr. IT. L. P. Boot) responded. 


Glasgow.—The Tramways committee, on. Wednesday, discussed 
with Mr. John Young, the general manager, the particulars of an 
accident which occurred on Saturday night. Two men were walking 
up Castle- street, when an overhead telephone wire broke and fell 
over the trolley tramway wire, causing current to pass along th: 
telephone wire, which twisted round and encircled the two men. 
Both fell to the ground, and the strain on this telephone wire caused 
it to break, cutting the connection. Another man who saw the men 
fall ran forward to assist them, and, laying hold of the wire, received 
a slight shock, The three men were examined by Dr. Youny, who 
found one suffering from shock due to electric current, and the other 
two from a slight stiffness of the arms. Mr. Young said due inquiries 
were made, but the tramway oflicials had been unable to discover anv 
perron who had been injured. 500 volte, at which current is distri- 
buted in Glasgow, would not injure any person. The only experience 
the department had had of any person other than one of their own 
employés receiving a shock was on an occasion when a telephone 
wire fell over the tramway wires, as in the case they were then 
discussing. 

Guisbrough.— Negotiations are proceediog between the District 
Council and the Northern Electric Supply Co as to obtainirg elec- 
tric lighting powers. 


Hampstead (London).—The accounts of the electricity under- 
taking for the Michaelmas quarter have been submitted. The total 
receipts amounted to £5,737. 14s. 1d., against £3 638. 42. 1d. for the 
corresyon.ling period last vear, an increase of 58 per cent. The net 
profit last year was 6:65 per cent. 

Hull.— The Corporation are. seeking. powers to construct three 
additional electric tramway lines, 

Ingleton.— The Board of Trade having granted a licence for the 
electric lighting of this district, a contract has been placed with 
Messrs. Drake and Gorham. The turbines will be supplied hy 
Messrs. Gilteit Gilkes and Co., of Kendal, the mains by the 
Callender Co., ard the central station Lattery by the D. P. Battery Co. 


Jamaica.—The report on the proposal to convert the Jamaica 
railway into an electric line was recently presented by the consulting 
engineers of the Jamaican Government (Messrs. W. Knight and M. 
A. Starret, of New York). The engineers consider that power 
obtained from the White river would be capable of generating 
sufficient electrical energy to work the railway from Kingston to 
Port Antonio, aud that from the Black river for working the line 
from Spanish Town to Montego Bay. At each of the two stationa 
three 750-H. r. units of plant would have to be installed, one unit 
being for reserve. The scheme provides fur the generation of current 
at these stations at about 2,000 volts, using step-up transformation 
to probably 25,000 volts, the current at this higher voltage to be 
transmitted over bare wires carried on the poles which support the 
trolley wires to suitable transformer stations along the line, the 
voltage being reduced by step-down transformers to about 1,000 
volts, this current being distributed along the line for use in the 
motors, The report says the transformers would require little 
attention, only an inspection once every two or three days being 
necessary. The rails would require to be thoroughly bonded, as they 
would ecrve as the third conductor in the three-phase system pro- 
jected. Taking present traffic into consideration, and the increased 
number of trains necessary because of smaller train units, the road 
would require an equipment of 25 passenger cars and 25 freight 
cara, each equipped with two 735-H.P. motors, The cars should le 
eight wheeled (ars, seating about 60 people each. In the caleula- 
tions a speed of 30 miles per hour is assumed for passenger traina 
on grades up to 1 in 40, and 16 miles on grades of 1 in 40 or over. 
For gcods trains a speed of 15 miles per hour on grades up to 1 in 
40 and 12 miles on grades of 1 in 40 or over. On these assumptions 
the following estimates of eost of generating plant and rolling stock 
are based: — 


25 passenger cara with motors . £25,773 
25 freight cars with motors 18,010 
190 miles overhead line q 97,938 
190 miles feeder construction q 48,969 
5,000 kw. in generators 15,464 
6.000 kw. in transformers 11,136 
4,000 h. p. hydraulic development eee 55,257 


power on the Jamaica railways is stated to be perfectly feasible from 
au engineering standpoint, 
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Kingston-on-Thames.—At a specially convened meeting of the 
Council last week, a formal resolution, empowering application for 
powers to construct and equip electric tramways was adopted. 


Lambeth — The County of London and Brush Provincial Co. has 
notified the Vestry of its intention to apply for a provisional order 
for the parish. 

Lancaster.—Though the negotiations between the Corporation 
and the Tramways Co. for the purchase of the undertaking of the 
latter are not proceeding very smoothly, the Council propose to 
introduce a Bill next session for powers to construct, electrically equip 
and work an extensive system of tramways in the town. Ten routes 
are to be scheduled, and the estimated cost is put at £70,000. 


Light Railways.—The Wituey, Burford, and Andoversford 
Light Railway Syndicate (Limited) are applying for an order for the 
construction of a light railway from Witney to AndoversforJ. 

The Light Railway Commissioners have submitted to the Board of 
Trade for confirmation the North Lind:ey light railways and the 
North Lincolnshire light railway orders. 

A further conference of local authorities interested in the. North 
Surrey Light Railway scheme was held on Wednesday at Kingston- 
on-Thames. The Highways committee of the County Council recom- 
mended that it should be a county project, the expense of construction 
should be charged upon the county rate, but “reasonable compensa- 
tion” should be given to the local authorities for the use of the roads. 
An amendment to postpone the matter until February, and in the 
meantime to obtain TRE ie expert advice, was carried. 

The Sandgate and Hythe Electric Co. propose to apply for powers 
to construct an electric tramway from New Romney, through Dym- 
church and Hythe, to Cheriton and Folkestone. 

A scheme is being matured for the construction of a light railway 
from Hastings to Winchelsea, Rye, New Romney, Hythe, Sandgate, 
Folkestone, and Dover, 


Liverpoo].—An inquiry will be held this afternoon into the 
application of the Corporation to borrow £300,000 for electric lighting 
parposes. 

London County Council.—At Tuesday's meeting the adjourned 
report of the Highways committee on the propose] Tramways Bill 
was discussed. Mv. Westacott snid that the recommendation contained 
ia the report was carried ia committee when only thre2 members 
were present —no notice having been given that such au important 
matter was to be consilered. ‘he committee hal not yet asked the 
opinion of the local authority on the scheme, and if they objecte1 
they could not even introduce a Bill into Parliament. Mr. Benn 
explained that the matter had come before the committee a3 one of 
urgency, and that was the revon why only three members were 
present when it was discussed. If they did not go to Pariament 
next s28-ion for power to construct the tramwaye, the Council would 
be seriously hampered in the future. Fifty-six voted for the 
suspension of the standing orders and 28 against, and this not being 
a sufficient majority, the recommendation was lost. 

The report of the committee dealing with the application of the 
London Unit:d Tramways Co. for power to equip certain portions 
of its lines electrically was further adjourned. 

The consideration of a recommendation of the committee that the 
comnittee in their next Tramway Bill seek powers for the recon- 
struction for electric traction of that portion of the Council's tram- 
ways between (a) Westminster Bridge road and Tooting, and (b) 
hetween Blackfriars Bridge and the tramway’s junction near the 
Horns, Kennington, was adjourned. 


Lyndhurst.—The Council were recently approached for consent 
to an electric lighting project by a company, but require further 
particulars. E 


Lynn.—The question of extensions to the electricity plant is 
already under consideration hy the Council. 


Manchester.—A Board of Trade inquiry was held here on Friday 
by Sir F. Marindin and Mr. A. P. Trotter into the application of the 
Corporation to borrow £860,000 for tramway purposes, The appli- 
cation, which was unoppo:ed, was supported by the town clerk (Mr. 
W. II. Talbot). The chairman. of the Tramways committee (Mr. D. 
Boyle) stated that the Corporation proposed to work all the tramway 
lines within the city, as well as those in the districts of Middleton, 
Failsworth, Droylsden, Higher Openshaw, Gorton, Denton, Levens- 
hulme, Heaton Norris, and Stockport. Their Parliamentary powers 
also authorised them to enter into agreements with other local 
authorities, and the committee were in nezotiation with the Councils 
of Stretford, Mos3 Side, and Withington. The scheme included the 
Whole of the district now worked by the Manchester Carriage and 
Tramways Co., with the exception of Salford, Ashton, and Staly- 
bridge. It comprised the reconstruction of the whole of the 
preżent track within the city, the electrical equipment of the 
whole of the track in the city and out-ide districts that the 
Corporation had already come to an agreement with, the pro- 
vision of 600 cars considered necessary to operate the system, 
the estimated cost of constructing one car shel to accommodate 
252 cars, and also the preliminary expenses chargeable to capital. 
After careful consideration the committee acting under the advice 


of their engineer, had come to the conclusion that £860,000 was the 

roper amount to be applied tor to meet their present requirements. 
Ihe sum would not cover the full capital outlay to be incurred in 
the tramway system, and at a future date it would be necessary to 
apply for further borrowing powers to cover the cost of providing 
additional car sheds aud workshops, and also to defiay the amount 
payable to the Manchester Carriage and Tramways Co., including 
the purchase of eleven miles of tramway within the city now opened 
by that company. Mr. W. H. Wainwright, deputy chairman of the 
committee, and the secretary of the Tramways Department (Mr. 
J. M. M'Elroy), also gave evidence. Mr. M'Elvoy submi ted 
plans, and said that it hal been decide to adopt three tyres 
of ear : » a double-decked car, to accommodate 43 passengers (18 
inside and 25 out), to be used in constant services of two, three, four, 
five, or ten minutes throughout the day; (2) a double-deck car, to 
accommodate 67 passengers (28 inside and 39 outside), to b2 used for 
the inter urban traffic between Manchester and neighbouring 
boroughs where there was a half-hour service, and a'so for the busy 
hours on other routes ; aud (3) a single-deck car, to accommodate 20 
passengers, intended for running across the central parts of the citv, 
and along those routes where the bridges were to» low to admit of 
the double-deck cars. Replying to Mr. Trotter, he said the com- 
mittee had no desire to use trailers, although they might have 
to do so under certam circumstances. Their preliminary expenses 
were £10,000, and this compared favourably with the £40,000 
tens by the Glasgow Corporation. It was estimated that 
the amount required for electric tramears to operate the city 
lines and the lines in districts outside the city to be leased to 
the Corporation was £360,000, equal to 600 cars at £600 each. 
The city electrical engineer (Mr. C. H. Wordingham) said that the 
overhend trolley system was that which, in his opinion, was be t 
suited to the exigencies of Manchester traffic, with a sing'e trolley 
wire and using the rails as a return. He regarded it as impracticab'e 
to con-truct an underground system without great inconvenience to 
the traffic of the city. In addition, the cost made it prohibitive. He 
regarded tte span-wire construction, with the centre-running 
trolley, as the best mechanically, while what was called the 
Aigburth system, with side-running trolley, was the best in appear- 
ance, The committee had approve l both systems. They might use 
in some streets one system and in other streets the second, but their 
choice would be determined partly by the width of the street and 
partly by the importance of a good appearance. The poles would be 
of the same stren zth in all cases, so that in case of need there would be 
no trouble in passing at slight expense from one system to the other. 
Various conditions with which they would have to contend would 
involve expense, to that a considerable margin must be left for con- 
tingencies, He assumed that the Aigburth system of construction 
would be use 1 throughout, and therefore the co t of equipment of 
double track would be exactly double that of a single track, or 
approximately EI, 300 a mile. That meant for an overhead equip- 
ment of 68 miles in the city au e-timate of £88,400, with £22,100 
for the outside di-tricts. To this he added £16,575 for contingencics. 
For bonding the rails and further contiogencies he put down 
£22,925, a total of £150,000. In regard to the stations and sub- 
stations, it was the proposal of the committee that no point of the 
track should be more than half-a-mi'e away from the source of 
supply. The permanent-way engineer (Mr. J. E. Scown) submittel 
estimates for reconstruction. The consulting engineer (Mr. J. 
Kincaid) also gave expert evidence a3 to the reconstruction of the 
lines, and Mr. John Gibbons submitted plans for the car shel. The 
town clerk requested that the repayment of the loan might ex'end 
over 30 years. 


Morecambe —The Eleztric Lighting committee recommend ih» 
Council to increase the salary of the electrical engineer (Mr. C F. 
Parkinson) from £175 to £200 per annum. 


Nelson.—An inquiry was he'd on Friday into the application of 
the Town Council to borrow £12,000 for electric lighting purpo os. 
There was no opposition, and it was stated that the loan was require] 
for making additions to the generatiug plant and extendiog th» 
mains necessary owing to increased demand for current for private 
lighting. | 

Newcastle-on. Tyne.— The Tiamways committee have received 
53 applications for the position of resident electric tramway engincer, 
at a salary of £500 per annum. 

Newington (London).—The following recommendation of the 
Electric Lighting committee was agreed to by the Vestry last 
week :—“ That Inasmuch as Messrs. Johnson and Phillips are 
installing approved resistance coils in the switch pillars, and, in 
addition, are providing in each arc column a substitution resistance, 
the contractors be allowed (without prejudice) until 20th inst. to 
render the running of the lamps entirely satisfactory.” 


Oldham.—The Electric Lighting committee propose to borrow 
£13,000 for extensions to electricity supply. 


Perth.— On the recommendation of the electric lighting committee 
the Police Commissioners have decided to erect are lamps, instead of 
the incandescents originally proposed, in a number of the streets, 
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Provisional Order Notices.—The Kendal Corporation, the 


Cleethorpes and Thrunscoe, Elland, Exmouth, Gosport and Alver- 
stoke and Sowerby Bridge District Councils, and theWitaey Electric 
Supply Co. give notice of intention to apply for provisional orders 
for Kendal and Witney respectively. 


Richmond (Surrey).—The Electric Lightinz sub-committee ha: 
been authorisel to enter into negotiation with the Richmond 
(Surrey) Electric Light and Power Co. for the acquisition of their 
undertaking, and, if necessary, to employ an expert to a lvise them. 


Richmond (Yorks.).— The Urban Sanitary Authority have under 
consideration a proposal of the Cleveland and Saltburn Electric 
Light Co. for erecting electricity works for public and private lighting. 


Rotherham.—At tlie last Council meeting tenders were received 

for the supply of electric lightiag plant, particulars of which are 

iven in another column, and the town clerk was iustructel to apply 
tor the necessary borrowing power». 

St. Pancras (London).—The Board of Trade has replied to the 
Vestry’s application for a license under Section 3 of the Electric 
Lighting Act, 1882, to authorise the laving of mains in Brecknock- 
road and York-road, Islington. The Board of Trade are advised 
that that was not a purpose for which they were empowered to issue 
Eceuses under the section, which provides for licenses being granted 
authorising “the supply of electricity,” and the application of the 
Vestry could not therefore be entertained. It will be remembered 
that in Nov. last the Board of Trade suggested that the matter was 
o 1e for friendly negotiations bet ween the vestries of St. Pancras and 
I<lington,and it was now decided toapproachthe Islington Vestry with 
a request for their assent to the St. Pancras authorities laving mains 
in the two thoroughfares. This recommendation was adopted. Mr. 
Malcolm asked whether the Electricity and Public Lighting com- 
mittee would consider the question of supplying electric current to 
artizans’ dwellings at 8d. per week, as is being done by the Shoreditch 
Vestry? Dr. Smith, chairman of the committee, said the whole 
question of the charges for electric current was to be considered on 
an early date. | 

Salford. — In the Bill which is being promoted by the Corporation 
powers are being sought to enter into agreements: with adjoining 
Councils for the supply of electric current, to supply and deal in 
electric motors and apparatus, and to establish a fire insurance fund. 

Seaford.—The Council will support the application of the New- 
haven and Seaford Electric Lighting Syndicate for a provisional 
order. 

Southport.—A pub'ic meeting on Tuesday formally approved the 
proposed Corporation Bill for the construction of additional electric 
tramways and for powers to supply electricity for public and private 
lighting in Birkdale, &c. 

South Shields —At the Corporation meeting on Monday it was 
d:cidel to promote a Bill to construct aad c'ectrica'ly equip 
alditional tramways ia the borough, ` 

Stamford.—Mr. F. J. Warden-Stevens has been retaiaed hy the 
Council as consulting engineer to advise on the propo:al to establish 
electricity supply. 

Stirling. —The British E'c:tric Traction Co. have entered into an 


agreement with the Stirling and Bridge of Allan Tramways Co. for | 


taking over the tramways from Bridge of Allan to St. Ninian», 


Stockport.—An extensive tramway scheme is being promoted hy 
the Corporation, who have unanimously decided to obtain Parlia- 
mentary powers. 


Sydney (N. S. W.) —Electric ha: now superseded gas lighting at 
Government House. The installation comprises about 600 lighte. 


Telephone Municipalisation.— The Swindon and Pendlebury 
District Council have approved the application of the Mutual Tele- 
phone Co., Limited, for a licence to establich a telephone exchange. 

The York City Council have decided to apply to the Postmaster- 
General for licence to establish a telephone exchange. 

The Brighton Corporation have appointed à special committee 
to consider the advisability of establishing a municipal telephone 
exchange. 

Telephone Trunk Extension.— Wallsend has been a Ided to the 
towns connected up with the telephone trunk line system of the 
country. 

Tiverton.—The period of the electric lighting o:der has been 
extended, in order to enablethe Council to prepare an electric lighting 
scheme, Negotiations are being carried on with two companies for 
th» transfer of the order. The order was obtained in 1890 and the 
whole question will be discussed at the next Council meeting. 


Torquay.—The Electric Lighting committee reported last week 
that they were prepared to substitute and maintain incandescent 
electric for the exi-ting gas lamps where the mains were laid, at an 
annual charge of £2. 10s. per lamp. The whole of the public light- 
ing of the borough is to be placed under the control of the Electric 
Lighting committee. Mr. Ball said that, as the committee were 
charging less per lamp than the gas company (£2. 149.) there could 
be ny objection to the proposal, 


Tottenham.—The electric lighting piopo:als of the Electric 
Power Distribution Co. have been referred to Messrs. Preece and 
Cardew for repoit. 


Tramway Provisional Order Notice.—The Prestwich District 
Council give notice of intention to apply for a provisional order to 
authori.e the construction of tramwaya and the use of e'ectrical 
or other mechanical power. 


Trowbridge.—The Lighting and Finance committee have been 
instructed by the Council to report upon the advisability of 
establishing electricity supply. 

Tunbridge Wells.—A proposal was made at the last meeting of 
the Council that applicatioa should be made to the Light Raitway 
Commissioners for authority to construct a system of e'ectrie tmm- 
ways in the borough, but after discussion it was decided to refer the 
question to the Lighting committee, as they would have the advantage 
of the service of the borough electrical engineer (Mr. Horace Boot), 


Tunstall —Ele:tric ligliting p for Tunstall and the parishes 
of Go:den Hill and Chell ave to be obtained by the Tunstall Council. 


Village Lighting —The village of Clydach, near Swansea, i3 now 
lighted electrically, an arrangement haviog been come to by the 
Pontardawe Council with Mr. John Plaser for supplying current. 
The work of supplying and erecting the generating plant and mains 
was carried out by Measre. J. C. Howell and Co, of Llanelly ; current 
is supplied by a Parker dynamo which is driven by a 40-H.r. 
Marshall steam engine; 54 16- . incandes-ents are emploved for 
street. lighting. 

Walsall—4An alditional transformer is to b» provided at a cost 
of £558. Powers for the construction of between 13 or 14 miles of 
tramway and for their electrical equipment, estimated to cost 
between £100,000 and £120,000, are being sought by the Corporation. 


Walthamstow.—The Council have decided to obtain powers fur 
the construction and electrical equipment of eix new lines of tramway. 


Withington.— Powers are being sought by the Coancil for th? 
construction of clectric tramways iu the district. 


Workhouse Lighting. —The Bristol Guardians have referred the 
question of the lighting of the Stapleton werkhouse electrically to 
the House committee. 

The Greenwich Guardians propose to light their new workhoise 
at Grove Park elestrically, 


Worksop.—The Council have a lopted an electric lighting scheme 
prepared by their consulting engineer, (Mr. A. B. Mountain, of Haul- 
dersfield. The capital expen-titure involved is put at £15,779. 


York.—The City of York Tinmwass Co. recently offered to 
dispose of their un-lertaking for £20,000, hut the Council are only 
willing to purchase in the same manner as if the separate sections 
were compulsorily purchased in 1900 and 1902 respectively. 

The charge for electric current for places of worship has been fixed 
at 33d. per unit. The extensions to the end of Burton-lane, including 
the laying of mains for arc lighting, are to be carried out, at an esti- 
ma‘ed cost of £3,00.. 


ee] 


PATENT RECORD. 


— y 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messra. J. C. CHAPMAN and Co, 
Chartered. Patent Ayents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification, The names within 
parentheses arc those of communicators of inventions, When complete spesi- 
Jication accompanies application, an asterisk is affixed, 


October 9, 1893. 

20,207. C. Apnaus-RasDaLL. London. Improvements in electric telegraphs. 

20,214. A. A. VocklsANx d. London. Improvements in or connected with 
electrolytic bleaching of baled yarns. 

20,227. A. M. TAYLOR. Improvements in electric tramwaya and in motor- 
cars therefor, 

20,237, L. Bourpittoy. Liverpool. Improved manufacture of artic'e3 
plated with platinum, gold, and silver by electrolysis, and apparatus 
therefor.* 

20,249. A. B. MacGnEcon. London. Improvements in apparatus for 
detecting and measuring or comparing the strength of electrically 
produced etheric waves, impulses, or vibrations commonly known 
as Hertzian waves. 

20,261. E. S. Ertis. London. The improved electric incandesceat lamp. _ 


October 10, 1899. 
20,277. A. EcksTEIN and H. J. Coates. Salford. An improved electrical 
selector switcb. 
20,290. I. Timar. Liverpool. 


b Appliance for imparting electricity and 
veat to the body.“ 


20,298. 
20, 307. 
20,313. 


20,316. 
20,521, 


20,528. 
20,56. 


20, 560. 
20, 588. 
20.389. 
20, 590. 


20,403. 
20,412. 


20, 438. 
20, 471. 


£0,480. 
0,486. 


£ 0,493. 
20,5€4. 
20,507. 


20,534. 


20,944. 
20,549. 
20,587. 


20,605. 


20,6165. 
20,659. 


20,666. 
£ 0,668. 
20,678. 
20,689. 


20,705. 
20,720. 


20,743. 
20,751. 
20,763. 
20,767. 
20,750. 
20,793. 


20,803. 
20,804. 
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M. WADDELL. Manchester. Improvements in and connected 

with electrical indicating, measuring, and recording instruments.“ 

F. L. F. Boupry. Sheffield. Improvements in guides for trolley 
or collector pulleys on the overhead system of electrical tramways. 

S. Percy. London. An improved attachment to be applied to 
the new Scandinavian table telephones. 

W. Sykes. London. Troughs for electric cables, 

W. G. Pye. London. Improvements in the construction and 
arrangement of electrical resistance coils. 

J. K. Rokisov. London. Improvements in or relating to dynamo- 
electric generators or transformere.* 

W. L. VOELKER. London. Improvements in the manufacture of 
incandescing electric lamps. : 


October 11, 1899. 

J. MARSHALL. Stourbridge. Improvements in chimneys for 
incandescent or other gas, oils, electric, or other lights. 

C. A. Swan, London. An improvement in incandescent electric 
Jamp socket junction bodies. 

L. CEREBOTANI and C. MonaADELLI. 
transmittera for Morse alphabet and printing telegrapby.* 

L. CEREBOTANI. London. Improvements in apparatus for 
automatically connecting any two of a number of electric circuits 
branching from a central station.* 

L. Cogn and C. Cowen. London. An improved electric lamp. 

R. LUNDELL. London. Improvements in electric railways working 
on the surface contact system.“ 


Ostober 12, 1899. 

J. Barker. Manchester. Improvements in means for holding 
sbades or globes for electric and other lights. 

A. J. Bourr. London. Improvements in or relating to electric 
batteries. (P. Delafon, France.)* 

C. CuRWEN. London. Improvements in electric arc lamps. 

A. JaRAY. London. Improvements in electrical distribution 
switch and fuse boards.“ 

G. (dit ALFRED) BERRY. 
system for railroads. 

C. A. BAHLSTROM. London. 
ratus for producing ozone. 

H. von ARNSWALDT. London. Electric igniter for gas.* 


October 13, 1899. 

T. S. McLaren. Glasgow. High-voltage electric lighting ceiling 
rose. 

R. Bowman. 
electric bell. 
A. L. Apams. London. A portable electric incandescent coloured 
lamp or dark lantern for photographic purposes. 

H. S. Maxur. London. Improvements ix aud relating to electric 
railways working on the conduit system. 


October 14, 1899. 


J. K. SrANLEY. Kidderminster. An apparatus for preventing 
tparking and making better contact with the conducting cable 
and trolley arm in electrically-propelled vehicles, 

J. BusH. London. An improved electric safety apparatus for 
lifts and elevators. 

THR ALBION CLAT Co. (LIMITED) and R. Lawton. London. 
Apparatus for use in forming joint ends on electric conduits, 
drain pipes, and the like. 

October 16, 1899. 

R. DoBsow. Salford. Improvements in regulating 
switch es for electric motors. 

R. C. Sayer. Bristol. Improvements in obtaining heat and 
vaporising fluids by electricity.* 

R. J. Houcuton. Hough Green. 
electrical machines. 

F. W. SmitH. London. A new or improved method of auto- 
matically extinguishing electric and gas lights at any required 
time, and apparatus for effecting same. 

G. D. GRANGER. London, Improvements in and connected with 
electrically energised pendulum clocks. 

V. I. Feeny. London. Improvements connected with electric 
lamps having illuminating bodies composed of second-class 
conductors. (Allgemeine Elektricitüts Gesellschaft, Germany.)* 


October 17, 1899. 

J. TounTEL London. Improvements in electricity metere. (Paul 
Rissler and H. Bauer, Germany.)“ 

E. ANDREAS. Manchester. An improved device for steering 
electrically driven motor - cars. 

S. BI HELLER. London. Improvements in lanterns or globes, 
chiefly for incandescent gas lights, arc electric lights, and the like.“ 

B. J. B. Mitts. London. Improvements in phon^graphe. I. 
A. Edison, United States.)“ l 
A.C F. Wess. Liverpool. An improvement in safety fuses for 
electric circuits. 

J. RicHARDSON and F. S. HicHTox. London. Improved means 
and apparatus for regulating the epeed of gas and like engines 
driving dynamo electric machines. 

TAE BnrrisH THoMsoN-HousroN Co. (LrurrE0). London. Improve- 
ments in electric meters. (E. Thomson, United States.)“ 

THE British THomson-Houston Co. (Limrrep) and H. M. HOBART. 
London. Improvements in systems of electric converaicn, 
comprising static and retary transformers. 


London. Improvements in 


London. Improved electrical signalling 


Improvements in batteries or appa- 


Cramlington, R. S. O. A waterprcof compound action 


and starting 


A short-circuit switch for 
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SPECIFICATIONS PUBLISHED. 


Note.—All Specifications can now be obtained at the uniform price of 
8d. each. | 


18,613, 
20,208. 
22,115. 
25,411. 
28,750 
24,379. 


21,418. 
20,038. 


1898. 
KiNasBURY (Western Electric Co.). 
apparatus, 
PEGrFLOw. Electric signalling apparatus for railways, 
BanzscH, BanEscH, TosLER and Von LABERN. Galvanic batteries, 
HaRTVIGsON. Manufacture of electrical cables for submarine te!e- 
graph purposes, 
Brown. Electro-dynamic relays for use on telephone and tele- 
graph lines, , 
MuIRHEAD. Telephonic apparatus. 
Lancpon-Davies, Alternating - cui rent motore. 
THompson. Electric surface- contact tramways. 


1839. 
HoLLAND and LiunrE. Electrolytic decomposing apparatus. 
pA 2 E and S. Jevons, Secondary battery plates, grids, and 
e like. ; l 

HALL. Cut-outs, fuse boxes, and analogous electrical fittings and 
connections for such fittings and other electrical purposes. 
GENERAL ELECTROLYTIC PARENT Co. (Liurrzp). Hargreaves and 
Stubbs.) Electrical conductors and anodes for electrolytic and 
similar purposes. 

DucRETET. Apparatus for receiving Hertz” olectric insulationa 
or waves. 

SPERRY AND JAMES. 
with stripe of fibre. 

MaTHIiESON. Are lamps having two arcs in series. l 

Frenot. Electrolytic process and apparatus for the production of 
chemically pure cupric sulphate and copper, 

TiEFENTHAL, Meysgr AND NEBLING, Method of and apparatus for 
stamping electrode plates. 

Surra. Material adapted for electrical insulation, and also for 
many purpo:es for which ebonite, wood, and auch like materials 
are used, 

. SCHUCHHARDT. Operating device for electric bella and house 
Pisin i a signals. 

Bons. Vibrating switches or contact breakers for i i i 

belle, and the like. MEL 

» Lake (Dickinson). Phonographs, graphophon: s, and like machines. 

. SIEMENS Bros. AND Co. (Limitgp) (Siemens and Halske Aktien 

Gesellschaft.) Telephonic apparatus for tranemitting and receiving 
messages simultaneously to and from several digtant stations, 


Telephonic systems and 


5,139. 
7,5 21. 


8,913. 
9,631. 


9,791. 
12,113. 


15,369. 
15,428. 


15,486. 
16,247. 


Machine for covering electric wires or cables 


17,205. EaRLE. Pole-pieces fur dynamos, 
17,256. Jongs. Electrio log recorder. 
17,474, Bernpt. Eleotric maaaage apparatus, 


COMPANIES’ MEETINGS AND REPORTS. 


West India and Panama Telegraph Co. (Limited). 


The fort y-fifth ordinary general meeting was held on Wednesday, under 
the presidency of Mr. WILLIAM ANDREWS. | 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notio3 
calling the meeting, and the report of the Directors was taken as read. 

The CHAIRMAN then said : Gentlemen, there is very little to put 
before you to-day, and I only wish that it were of a more cheerful 
character. We usually take the receipts first, and there i-, as we 
led you to expect that there would bs at the last meeting, a 
considerable falling off in the receipta, which compare with the 
period of the Spanish-American war. At our last meeting I drew 
your attention to the then state of affaira, and to the then revenue 
and I said: " Unfortunately, the whole of this large increase was earned 
owing to the Spanish-American war, and it is impoasibie to forecast what 
the future traffic will be now that that war is bappily passed." 1 
went on to say: It is, however, discouraging, notwithstanding the large 
reductions made in the tariffs more than twelve months ago, that there 
should not only be no increase in the number of words exchanged with the 
British islands, but an actual decrease. I can understand & decrease in 
money, but a decrease in the number of words exchanged in face.of the 
large reductions made in the tariff is another thing.” Well, of course, 
that points to stagnant commercial relatione. I also said at our last 
meeting: Our revenue has been improved owing to interruptions of other 
lines, but the entire position is eo fluctuating and so obscure that no reliable 
calculation can be made.” Well, gentlemen, you will have seen by our 
report that, unfortunately, events have not belied these anticipations. We 
have not alone got down to the commercial foundation, but that foundation 
has itself sunk down a little. Reminding you that we can expect no progress 
until the commercial state of the West Indies improves, I will come to the 
actual figures. I need not, of course, again remind you that we are 
comparing with a war period. The total receipts of the past half-year to 
June 50th last amounted to £30,928, against £39,612 for the corresponding 
period of 1898, showing a decrease, therefore, of £8,683. In this there is 
included a sum of £500 owing to the Jamaica subsidy not having quite ceased 
in the half-year we are comparing with, and which therefore still appeared 
to show a further reduction, and certain rebates allowed to this Company 
were al:o lower ia the half-year. Turning to the expenses, there is a 
small decrease of £212, notwithstanding the sum which you were good 
enough to vote to the Directora, which came to be paid in the half. 
year under review. The expenses of ships and cables were rather 
lees. A pretty extensive renewal in the St. Lucia-St. Vincent section 
was charged to reserve, The result of all this is (that we are able 
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to recommend the usual dividends on the first and second Preference 
shares, and 6d. per share on the Ordinary shares, carrying forward 
£579. We all wish, as you do, tbat this result were more favourable, but 
under the difficult and discouraging circumstances we have had to contend 
with it has been the utmost that we could accomplish. It became neces- 
sary, for important reasons in connection with the altered relation of 
thioga in the West Indies, to reduce the international tariff to and from 
Porto Rico on February 15th last. Fortunately, thie reduction has resulted 
in an increase—a turn of the tide—in the number of words gent last 
half-year ; but this has been mainly confined to Porto Rico, which the 
reduction affected, and wh'ch is now, as you are aware, working under 
American rule. Atho! gh the earnings have not yet made good the loss 
of revenue by tke «d ction in the tariff, there is an increase in 
the number of words exchanged with that island, ard this we deem 
decidedly an encouraging feature. Not only that, but according to our 
last returns there is taking place, what was not taking place some time 
back, an increase in the number of words exchanged. The revenue, 
however, is still lower than it wa», on account of the reduction of the 
tariff ; but the increase in the number of words does point to an improve- 
ment in the business, which is after all, what we have to depend 
on. I am corry to say that the ill-fortune of the West Indies, 
which seems to have been so pereistent, has puraued them in 
the period under review, because the islends were again visited by 
a disastrous hurricane, which mainly affected Montserrat and the Leeward 
Islands, the Danish island of St. Croix, and also Porto Rico. The Company 
subscribed in all £120 for the relief of the consequent distress—a pro- 
ceeding which we hope the shareholders will approve, because, as you will 
readily apprehend, it ia right and politic, even quite apart from our own 
personal feelings, that we should show our sympathy with the West Indies in 
their distress, although, unfortunately, that sympathy has to be of such a 
very restricted character in ita manifestation, owing to our poverty and 
therefore to our inability to do as much as we should wish. You are all 
aware that Sir Cuthbert Quilter and Sir Nevile Lubbock visited the West 
Indies and made certain recommendations to the Governments. The West 
India Committee, too, have also shown themselves to be alive to the West 
Indian crisis ; and the Colonial Bank has drawn attention to the fact that 
recent reciprocity arrangements between certain islands and the United 
States, with the object of benefiting the trade of the colonies concerned, 
should tend to very considerable improvement. Of course, this is really 
the crux of the position. We cannot expect our revenues to improve until 
the trade and commerce of the islands shall, as we hope they may, become 
more active. It is from that field that we gain our revenue, and un'ess 
the field ia active we ehall nut make money. I am afraid that we must 
make up our minds to that. The Cuba Co.'s action against this 
Company bas not yet come on for hearing, aud it is not likely to do so for a 
considerable period. I wish I had had a more cheerful story to tell you, but 
what we feel is that we must endeavour not to lose ground if we can help 
it, but to keep “ pegging away " and doing the best we cau for you under 
the circumstances. The circumstances are not what I could wish them to be, 
but they may improve. If the reciprocity arrangements between the 
islands and America, and American managemernt—comunercial and other- 
wise—iu Porto Rico begin to tell, there will be some hope for us ; and there 
i3 certainly more life in the foreign islands — by “foreign islands I mean 
as distinct from the British islands in the West ladies. Ido not know 
whether wc may, if necessary, get a little as-istance elsewhere, but that is 
a card which we have not yet played, because the opportunity has not 
ariszn, though we hope it may. I now move the adoption of the report 
and accounts, with the payment of the dividends set out therein. 

Mr. HENRY HOLM Es seconded the motion. 

A discussion ensued, in which the speakers were Mr. Blackley, Mr. S. P. 
Moore, Mr. John Newton, and Mr. Rylands. The Chairman having replied, 
the resolution was passed, and & vote of thanks to the Chairman and 
Directors terminated the proceedings. 


Brazilian Submarine Telegraph Co. (Limited). 


Au extraordinary general meeting of this Company was held on the 
10th inst., under the presidency of Mr. W. S. ANDREWS, to confirm the 
resolutions passed at the extraordinary general meeting held on 25th ult., 
as set out iu The Electrician of Oct. 27. A proposal to this effect was 
made by the CHAIRMAN and seconded by Mr. J. DENISON-PENDER, 

Mr. THOMAS BETTS inquired how the Directora would be able in 
future to continue paying a dividend of 7 per cent., seeing that to pay it 
on the extra 120,000 shares an additional £44,000 ne? would be required. 

The CHAIRMAN replied that against the new shares which hal been 
created the Company had absorbed some thouzands of miles of telegraphs, 
and in addition had taken from the other company the whole of their 
receipts. The effect of this was shown by the fact that the Directora had 
already paid the dividend upon the increased capital, although the half-year 
had been rather unfavourable. He therefore did not think that Mr. Betts 
nec entertain the sl ghtest fear. Tae creation of shares meant nothing, 
as they remained in the company's hands; and if the directors eventually 
issued soin2 more of the shares that had been creatzd, it would only be 
iu connection with the creation and development of works which would be 
undertaken for the purpose of iacreasing the Company's revenue. He 
thought he might say that ia the matter before the meeting the Directors 
had acted with that prudence which he thought had hitherto distin- 
guished the board in managing the Company's affairs. If Mr. 
Betts would call at the offices, any of the officials would readily 
explain any figures that might puzzle him. 

In reply to a question from Mr. Woodd, the Chairman said there was no 
question of issuing any shares at the present time. 

The resolutions were carried unanimously. 

A vote of thanks to the Chairman and Directora terminated the 
proceedings, 


Western and Brazilian Telegraph Co. (Limited). 


At an extraordinary general meeting of this Company on the 10th inst., 
Mr. W. S. ANDREW3 in the chair, resolutions confirming as special 
resolutions the resolut ions adopted at the extraordinary meeting on the 
24th ult. (and «et out in The Electrician for Oct. 27) were duly approved, 
on the motion of the CHAIRMAN, seconded by Mr. D. H. GUUDSALL. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. —The report of the 
directors for the year ended June 30 has just been issued, and will be 
presented at the meeting on 30th inst. The various departments have 
been very busy, resulting in a largely increased volume of business. In 
addition to putting aside the usual sum for reserve, depreciation, &e., a 
dividend of 15 per cent. on a capital of 47,000,000 marks is recommended 
to be paid, against a similar dividend on 30,000,000 marks last year. In 
May last it was decided to increase the capital to 60,000,000 marks, to 
provide for extensions of tbe business and to take over the electro- 
chemical works of Bitter feld and Rheinfelden. The demand for poly- 
phase plant shows a satisfactory expansion. The company's cable 
department has been extended, and the output has considerably 
increased. Owing to the increase in the price of copper experiments 
are being made with aluminium wire and cables, and these give promise 
of good results. Inthe incandescent lamp factory 925 hands were engaged, 
against 725 in the previous year. Works for the manufacture of the 
Nernst lamp are beingerected. The installation, sale, and electric railway 
departments also show advancex on the previous year. At the end of last 
year there were 65 railways in operation with plant supplied by the com- 
pany, representing 1,300 kilometres of track and 2,300 motor cars, and 
the company are busy in carrying out extensions to existing and construct- 
ing several new lines. In addition to its numerous undertakings in 
Germany, the company are aleo constructing electric tramways in Jassy 
(Roumania), Sautiago (Chili), Barcelona, Seville, Genoa, Lolz, Ke. Tae 
electric lighting department has also been kept busy. and at present 
contracts are in hand for plant equivalent t» about 80,000 n. r. During 
the year the power trausmission works at Rheinfelden were put in opera- 
tion, and extensions have alrealy become necessary. Amongst tho 
contracts outside Germany which the company have in hand are thoce 
at Baku (Russia), Neuberg-a-Donau, Imatra (Finland), and Matrei (Tyrol). 
Carbide works have been erected at Sarjsborg (Norway). Financial 
particulara of the various subsidiary companies are giveu iu the report. 
The compauy now own 57 German and 150 foreign pateuts, while applica- 
tion has been made for 154 more. There was a net profit on the year of 
9,939,251:55 marks. 


COMMERCIAL CABLE CO. A special meeting of the shareholders of 
this company will be held in New York, on Dec. 4, for the purpose of 
authorising an increase in the common stock from $10,020,030 to 
$15,000,000, in order to provide for new cables. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


HARVEY AND WILLIAMS (LIMITED).—This company was registered on 
Nov. 6, with a capital of £90,000 in £1 shares, to acquire the business of 
a company of the same name, and to carry on the business of ironfounders, 
clectrics] and general engineers, &c. The first directora are R. Harvey, 
A. F. Williams, F. B. Thackray, S. F. Leney, and B. D. Beever. 


LOUGHBOROUGH AND DISTRICT ELECTRIC TRACTION SYNDICAT A 
(LIMITED). — This company was registered on Nov. 9, with a capital of 
£1,000 in £10 shares, to construct, equip, and work by electricity or other 
power any tramways and light railways at Loughborough, Leicestershire, 
and eleewhere. The subscribers are R. P. Sellon (electrical engineer), 
B. Broadburet, N. S. Russell (civil engineer’, R. A. Dawbarn (engineer), 
E. H. Tyler (engineer), W. E. Lane, and J. Maclachlan. 


MONOBLOC ACCUMULATOR SYNDICATE (LTD.).—This company was 
registered on Nov. 10, with a capital of £20,000, in £1 shares, to acquire 
from M. Gustave Leve certain inventions, to construct and maintaiu 
accumulators, cables, and electrical apparatus and machinery, and to carry 
on the business of an electric traction and light company generally. The 
subscribers are C. Wanklyn, J. M. Gorham (engineer), J. F. Albright (civil 
engineer), B. M. Drake (engineer), G. Leve, F. Belcher, and A. Eaney. The 
first directors are C. Wanklyn, D. M. Drake, J. M. Gorham, and J. F. Albright. 


THAWNET CONSTRUCTIONAL CO. (LTD.).—This company was registered 
on Nov. 3, with a capital of £300,090, in £10 shares to alopt an agreement 
with the Isle of Thanet Electric Tramways aud Lighting Co. (Ltd.) and 
with Mr. W. M. Murphy, and to carry on in the Isle of Thanet, Kent, the 
business of tramway and light or other railway proprietors, suppliers of 
electric light aud power, electricians, engineers, motor manufacturers, &e. 
The subscribers are W. M. Murphy (11,937 shares), H. R. Pecton 6.000 
shares), British Thomson- Houston Co. (Ltd.) (4,000 shares), V. A. Waldron 
(6,000 shares), E. A. Lazarus (2,000 shares), and J. J. O'Conner, J. F. 
Murphy, and W. H. Briggs (with one sbare each). 

TRAMWAY TRACTION CO. OF SOUTH AMERICA (LTD.).—This company 
was registered on Nov. 4, with a capital of £60,007. in 240 £250 shares 
and seven £1 shares, to adopt an agreement with A. W. Rosz., A. Falca», 
and (. Georgi, and to carry on the business of electrical and general engi- 
neers, tramway and railway contractors, suppliers of electricity, &. The 
subscribers are P. B. Poter, A. C. Downing, P. J. Hellis, W. H. Thompson, 
E. Punchard, E. Cadett, and F. Durant. 

WATTS, RUMFORD AND CO. (LIMITED).—This company was registered 
on Nov. 8. with a capital of £5,000 in £1 shares, to carry on the business 
of electrical engineers, ironmongers, smiths, and suppliers of electricity for 
light, heat, or motive power, &c. The subscribers are J. Morales, jun., 
J. Robertson, G. W. Rumford (engineer), R. Rumford (electrical engineer), 
R. W. Graham, E. B. Biglan, and C. Watts (electrical engineer). 


i THE ELECTRICIAN, 


NOVEMBER 17, 1899. 135 


CHLORIDE ELECTRICAL STORAGE SYNDICATE (LIMITED). —The annual 
return to Sept. 12 has been filed. The nominal capital is £262,500, in 
80,000 “ A," 39,000 B, 140,000 „C.“ and 12,500 Founders” shares of 
£1 each. 80, 090 A, 30, 000 “ B,” 100,000 G, and 12.500 Founders ” 
shares have been taken up. 15,000 “ A,” 30, 000 B,“ 100,000 C,“ and 
12,500 “ Founders shares are considered as fully paid, and £65, 000 has 
been paid on £65,000 “ A.” 


CITY NOTES. 


—— 
MEMORANDA.—Bank rate 5 per cent. (since Oct. 5, 1899). Pice of 
silver 27d. per oz. (Nov. 16). Consols (23 per cent.) 1038— 1034 for 
money, 103}—1C4 for account; 24 per cent. 1004-1014 (Nov. 16). 
Stock Exchange Settling Days: Console, Dec. 1; Stocks and Shares 
Continuation Days, Nov. 28 and Dec. 12; Ticket Days, Nov. 29 and 
Dec. 15; Pay Daye, Nov. 30 and Dec. 14; Mining Share Carry-over Days, 
Nov. 27 and Dec. 11. 


ARON ELECTRICITY METER (LTD.)— The transfer books of the Ordinary 
and Preference sbares of this Company will be closed from 20th inst. to 
Dec. 7th, inclusive, for the preparation of dividend warrants. 


CASTNER-KELLNER ALKALI OO. (LTD.).—Sutscriptions are invited 
to an issue of £150,000 Four and a Half per cent. first mortgage Deben- 
ture stock of this compe ny, issued at £102 per cent., secured by a firet 
mortgage on the whole of the freehold land, works, and buildings of the 
company, and as a first floating charge on all property and assets present 
¿nd future. The company has the right to issue a further £50,000 
to renk with this issue under certain conditions. This Debenture 
stock is redeemable at £107 per cent. at six months’ notice after 
lit Jan., 1915. Interest is payable half-yearly in February and 
Augu:t. The funds provided by this issue are required to pay 
off debenture loans raised at a higher rate of interest, and for meeting 
other liabilities incurred on the completion of the works at Runcorn, 
Cheshire. The power plant here installed is capable of developing 
7,600 1. I. FT. The amount expended within the last three years upon 
buildings and plant has exceeded £290,0C0, and other assets included in the 
last issued balance-sheet stand at £162,000. The profit for the year 
ended March 31, 1899, before the works were coinpleted or the whole plant 
working, was £241,554, and for the six months to Sept. 30, 1899, the profits 
are certified at £16,525, after allowing £5,000 for depreciation for the 
half-year. 


EASTERN AND SOUTH AFRICAN TELEGRAPH CO. (LTD.)— The list will 
be found set out on another page of the drawing of 458 5 per cent, 


mortgage debentures in this company, for payment at par on January lat | 


next by Messre. Barclay and Co. This completes the drawings for these 


debentures. 


RICHARD HORNSBY AND SONS (LTD.).—A dividend of 838. on tke 
Ordinary sbares for the year ended Sept. 50 (5 per cent. on the amount 
called up) tas been declared. £25,000 has been placed to reserve, and 
£7,000 carried forward. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered £150,000 Five per Cent. Preference stock (1891), £200,0C0 Five per 

Cent. Preference stock (1896), and a further issue of £225,000 Consolidated 
Ordinary stock of the City und South London Railway Co. to be quoted in 
the official list, in lieu of the Preference and Ordinary sharea now quoted. 
The committee has also been asked to allow the further i issue of £6,060 
Four and a Half per Cent. Cumulative Preference £5 fully-paid shares of 
W. T. Iledey's Telegroph Works Co. (Limited) to be quoted in tle 
official list. 

TELEGRAPH MANUFACTURING CO. (LTD.).— Notice is given of an 
interim dividend on tbe Ordinary shares of tbis company a* the rate 
of 6 per cent. per annum, free of tax, for the half-year to Sept. 30, payabl » 
Dec. 1. The Ordinary share transfer books will be closed from 16th to 
30th inst. inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 8 No. AGGREGATE, 
Line. | sided 8 | o Des „ ^ Inc. 
| 42 | weeks Amount „ Deo. 
1899 E £ M E £ 
* Birmingham Tramways. Nov. 11 4,415 + 574 19 79,455 + 8,420 
Blackpool Corporation... „ 9 163 + 10 32 19,732 + 4,316 
Black pool and Fleetwood „ 11 182 — 47 19 19,243 |+ 5,878 
Bradford Corporation... „„ 12 | 357 7 111 65 21,020 m 
Brisbane Trams ......... | Sept.27 | 1,467 | 4- 555 52 67,£23 | + 20,223 
*Bristol Trams & Carriage Nov. 10 2.998 | + 390 19 659,204 + 5,823 
Buenos Ayres & Belgrano Oct. 15 2'035 | H 687 41 87,948 740,551 
City & South London Ry.“ Nov. 12 1 082 x + 26 20| 19,406 l+ 47 
Dover Corporation ...... " 11 171 10 22 7,144 T 
Dublin United „ 10 2,732 12 380 | e ise 
Dublin Southern Dist... „ 10 71 - 80 ida di 
*Gla:gow Corporation. „ 11 8,855 + 623 .. | ... 
*Liverpool Corporation... „ 4 7,146 7 1,184 44 362.895 + 55,905 
Liverpool Overhead Rly. „ 12 1, 684 i+ 248 20 2 2,823 |+ 1,143 
Sheffield Tramways ...... „ 12 1 857 + 716 45 63,995 718, 428 
"South Staffs. Trams... „ 10 740i 79 45 30,095 |+ 1,548 


* Partly eleotrical. 
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Business Done 


1 J. PREVIOUS Price Katk PER 
AE e Dt | NAME. WEEx's Price, | Wednesday, Cxxr. | Drvinxxp Dur. During WET X 
oor See: | pexn. | Nov. 8. | v. 15. IH. DI Dp. Ex DRG Nov. 15. 
| | | 
TELEGRAPHS. | | | 
| - | | £ s. d. Highest Lı west 
£110,900 100 47 African Direct Telegraph 4% Mort. Deb. (red.) 100 104 | 100 104 31611 | January and July...... iva ve 
25,000 10 A aren Telega n sveradasctavdtinedasasey es 3 4 | 3 4 ed | June and December .. eee i» 
£125,000 100 5 6 per Cent. Debentures 85 9) 85 90 511 1 | es A 
£875,520 | Stock 15/0 | Ang o. / endi a ense Cr ni 65 68 66 69 5 0 5 . Feb., May, Aug., Nov. 63 €6, 
£3,062,240! Stock | 300 b Fee! ĩ orbes 1163 1173 | 117 118 5 111 is » 115 116 
£3,062,210 | Stock 13/0 Do. Deferred... li 174 173 18 6 0 0 TA 13 17,', 
205,993 10 5/0 | Brazilian Submurind v4 .. 15 153 15 151 4 10 4 i Mar., June, Oct., Dec. 1514 153 
£75,000 100 b, |* Do. 6 per Cent. Debs. {2nd Series, 1900) . 107 111 | 197 111 | 411 6 June and December... T wae 
€15,09 0,000 $100 $11 Commercial Cable Capital SHOCK «eroe serie 18) 190 150 200 4 0 7 Jau., Apr., July, Oct. 19) sd 
£1,132,823| Stock 44 “ Do. 4 per Cent. Debenture Stock. 103 105 103 105 | 316 6 | » s 1013 | 
16,000 19 8/9 Cuba Submarine Ordinary " . 9 10 9 10 8 0 0 February and August 91 $4 
6,000 10 | 10,0 Do. Preference 10 per Cent. . . . . . . . 19 20 19 200 600) 4 if m e 
12,931 5 2/0 Direct Spanish Ordivary... — 4 5 | 4 5 4 0 0 April and October... | 13 d 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference TN, 9 10 9 10 5 0 0 " $$ — e 
£30,000 bo 44% Do. 43 por Cent. Debentures .. .. 163 107% | 103% 7% | 4 4 1 | January and July..." . os 
60,710 20 380 | Direct United: States Cablo . . 12 123 12 12 612 0 Jan., Apr., July, Oct. | 12} 121 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 101 104 101 104 4 710 June and December ... se ane 
£4,000,000 | Stock 57 Eastern Ordinary ...... . 157 162 157 162 4 6 8 | Jan., Apr., July, Oct 160 159 
41,795, 000 Stock 34% Do. 3} per Cent. Proference Stock.. 99 103 99 102 3 8 8 3] e 
£1,432,268; Stock 44 * Do. 4 per Cent. Mort. Deb. Stock (red.)........ 117 122 117 122 3 5 7 [May and November .. lis} - 
250, 000 10 2/6 Eastern Extenslon .. . . 151 16 159 16 4 7 0 | Jan., Apr, July, Oct 1342 11 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock ................. 118 123 115 123 3 5 7 February and August sas | wee 
£16,200 100 5% * Do b/ (Austin. Gov. Sub., Deb., 1900 (reg.). 99 108 99 103 417 4 | January aud July..... . | 
£64,100 100 5% | (Bearer) d E 10) 103 190 lu3 417 1 jà » en 
£17,400 109 57 "Easton gi S. African 6% Mort. Deb., 1900 (reg.). 99 103 99 lu3 417 1 i5 yk s 
£21,500 100 5% | lbb ae Eai mes 100 103 100 L3 417 1 j: s. - 
i 100 4Z * Do; À per Cent. Mortgage Debentures, 19)9... 101 104 lol lot 3 16 11 February and August tis 
& 200,000 25 47 | Do. 4 per Cent. Mauritius Sub. Debs.(red.).. 101% 1047 lol% 101 3 16 10 May and November vs ! e 
180,227 10 1/9 Globe Telegraph and Trust nt 111 or li )3 4 9 4 Jan., Apr., July, Oct.! lii hi 
180,042 10 30 | Do. € per Cent. Preference q . pi 16 1351 16 315 0 1513 1514 
150, 000 10 50 Great Northern of Copenhagen. . 3⁰ 31 30 31 1318 2 January and July TE 304 | wee 
£89,500 100 417 , Halifax & Bermuda Cable 44 % Ist Mort. Deb. red. 100 103 lim) 103 47 5 es Mat 
17,000 25 126% | Indo Europenn . 45 52 43 52 416 2 May and November. bl | 
£100,000 100 6; London Platino- Brazilian 6 per Cent. Debs., 1901 106 109 106 109 5 10 1 March and September - 
£100,000 100 47 Pacific & European Tel. 47 Guar. Deba. red., eee 103 106 103 106 3 15 6 June and December. site 
11,859 8 / yd v ap aeu eot 7 8 7 8 | 50 0 April and October. . a 
3,38] £100 Cert 64 Submarine Cables Trust U 129 131 129 131 4 9 11 T » en 
15,609 10 e. > Went African Telegraph ............ . .. z$ 3} | <4 3} 4 9 3 | December and July ... A en 
£200,000 lvo 5% | D 5 per Cent. Debentures (red.) ............ 99 102 99 102 413 0 Marchand September 100i 10) 
30,008 23 sas We t Coast of America mw H Hꝑt( (H eee i 1 i 1 y ens 5 
£150,000 10) 47 0. 4 per Cent. Debentures ........................ 102 105 102 105 318 8 , January aud July. Ne i 
83,82] 10 278 “West India and Panama oaeen . 13 13 13 li | s May and November .. là ii 
1,563 10 6/0 | Do. 6 per Cent. Ist Preference .................... 10} loi 10} 101 511 6 ï € T e 
4,669 10 6/9 | Do. 6 per Cent. 2nd Preference .................... 9 19 9 19 6 0 0 . 
£80,000 | 100 6% Do. 5 per Cent. Debentures ................. ..... 103 108 105 103 | 41311 | 8 and J uly... Hm - 
1580, 731 Stock 47 Western & Brazilian 4 per Cent. Debenture Stock ... 104 107 104 107 315 0 June and December .. " 
£158, 100 100 6% »Western Union 6 per Cent. Sterling Bonds red.) ..| 98 103 93 103 5 16 6 ' Marchand September i oar 
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ELECTRICAL COMPANIES’ SHARE LIST. 


| VIO rice RATK PER Business Doxe 

Parskwr | AMOUNT | LAST | NAME l Warn s Paros | Wednesday Cexr. Divro Don. DuniNo Wkkk 
Auocxr, uid pur.) ° Nov ' N 15. | Y Expixa NOV. 15 
EHE Swarr. DEND. Ov. Ov. . IEI. DED. . . 
| | TELEPHONES. | | £ s. d. Highest Lowest 

44,000 | 3/0 | Calli Telephone (fally pald) . . . . . . . . . . . . . 2 3 2 3 6 13 4 |A 3 us "n 
221,850 io. 0/1} Consolidated Telephone Const. & Manufacturing. l i | 415 3 | July .. ueris | 
71,000 % | Monte Video Telephone Ordinarn .. . seo.. 5 0 O |October.................... 

81,000 f 10 Do. ö per Cent. Preferences. „ 1 1 800 c = | o 
490,000 5 3/0 e!!! 8 5 5} 5 5$ 514 3 | February and August i i 
15,000. 10 C/0 | Vo. 6 per Cent. Cumulative let Preferenoo .“ 14 15 14 15 40 0 » » AM E. 
15.000 10 6/0 | Do. 6 per Cent. Cumulative 2nd Preference. 16 15 11 15 4 0 0 ” » us ET 
250,000 5 2/6 Do. 5 per Cent. Non-Cumulative 3rd Pref, ... 5} 54 5} 51 110 11 „ Can 1014 ^ 

1,329,471 Stock 0 ^4 * Do. Doebenture Stock 3j per Cent. (red) X0 109 100 102 8 8 8 | Juneand December i NES 
171,504 1 Of4 Oriental .................... VV „ 1 1 35 0 O | April and October..... e 
58,000 | 5 | 6/0 . United River Plate . . wel 4 5i 4 34 $11 8 July .. . . . . 

16. 639 | 5 ce Do. s por Cent. Cumulative Preference ........ — 3 81 T ase - 
£1:9, 917 Stock | 94 Do. 6 per Cent. Debenture Stock (red.) .........| 105 108 | 105 108 | 413 9 | Juneand Deccmber ... uos | 
ELECTRICITY SUPPLY COMPANIES. | 
100,0 1 ..  BYckh’th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (fully pd.) j i 1 | i 1 T -— de sed 
6.000 10 7/93 Bournemouth and Poole Electricity Supply Ord. 13 181 12 13} 2 18 10 oe - 5 us 
6,000 10 4/6 Do. 41 per Cent. Cumulative Preference ......| 10 11 10 11 4 1 10 és " | s 
19,661 5 2/6 | Brompton & Kensington Electricity Supply Ord. . 7% 8} 74 8 315 0 sss : 8j . 
3000 5 3/6 8 pe per. cent: . (£4 paid] d DPI » 1 A " 310 0 | Marchand September 8 | j 
0,000 $ .. . | Calcutta Elec. Supply nary paid) . ö see EDT eee . 
30,000 | 5 4/0 | Charing Cross & Strand Electricity Supply Corp. ... 9 10} 10 11 4 110 | February & August. 101 . 
20,000 | 5 i | Do. (Nos. 3 001 to 50.00 0 . 9 10} 9) 10 en 5 * a 
20,000 5 2/3 | Do. 4 per Cent. Preference ........................ 6 6b | 63 6g 312 0 » » 613 5.8 
314,000 ' 5 2/6 Chelsea Electricity Supply Ordinary ..... ............... 8 9 8 9 3 6 8 | March ................... £e ! ose 
£100,000 Stock 44% * Do. 4 per Cent. Debenture Stock (red) li) 113 111 13 4 0 9 | Juneand December.. 113 oes 
$1,200,000' $1,000 . 5; ChicagoEdisonlstMort.57 e .| 100 110 | 100 119 41011 | April and October. bes aks 
60,000 | 10 770 oly ot London Electric Lighting Ordinary. 111 12 là 12 5 0 0 | February and August i | 11} 
40,000 10 6% ; 6 per Cent. Cumulative Preference .. e 13 li 13 11 4 5 9 | January and July. 133 
£400,000 Stock 57 Do. 5 per Cent. Debenture Stock (recl.) . | 125 130 125 190 3 17 5 | June and December. isi zi 
40,000 | 10 „ County of London and Brush Prov. Ordinary ... | 10 11 101 11 m 11 10j 
20,000 10 6/0 Do. ö per Cent. Cumulative Preference 13 11 13 11 459 | Maroh and September se «is 
£200,000 Stock 7/8 Do. 417; Deb. Stock Certa. (all pd) (red.) . ]1t 114 111 114 | T = 112} : 
15,000 5 log Kensington and Knightsbridge Ordinary. .. .. . . 121 134 | 121 133 415 = as e. 
10,000 5 62 | Do. 6 per Cent. Ist Preference iras: 13 7i 72 7 i 317 5 | January sag ee sty iis 
110,000 3 d London Electric Supply Ordinary oes... 3 4 | 8 314 Du WE 
48,030 5 3/0 | Do. 6 per Cent. Preference ................ cen 6 61 6i 6161 4811 — 

4100, 000 Sto: 4% „ Do. 4 per Cent. Ist Mortgage Debentures ...... 104 106 104 105 3 13 4 [Mar. June. Sept., Dec. 105} | R 
62,500 10 5/0 Metropolitan Elec. Supply Ord. (Nos. 1 to 62, 500) . 15 16 15 16 3 2 6 | April and October..... 121 157 
22,500 10 3/71 Do. (Fos. 62,501 to 85.000) . . . 11 15 14 15 3 5 10 5 ZEE 

2220, 000 Stock 44% | Do. 43 per Cent. Deb. Stock Firat Mortgage..| 117 119 17 9 315 7 June and December de one 

6,452 10 6/0 — Notting Hill Electric Ordinary ..... .... .. 151 — 16i 134 16 , 315 0 | March . .... . eH) " . 
10,000 5 5/0 Oxford Electrio Ordinary. 1110 6 7} 6 7} 3 9 0 ” | . 
300,000 | 1 8/ Rand Electrio . . 1 i 10 18 4 - - 

£130,070: Stock — 5% River Plate El. Lt. & Tr ct’ n, Ltd. „ 5% lat Mor. Deb... 80 90 80 co 5 11 1 - i 

150,000 $100 82 „Roxal . Company of Montreal Shares 160 180 160 180 48 11 iis v 
£123,200 | 100 44% Do. per Cent. let Mortgage Debentures ..| 103 105 103 105 | 4 5 9 | April and October..... 885 i el 
31,980 5 5/0 St. James's 1 Pall Mall Electrio Ordinary n... 15% E 153 16} 4711 February and August 163 | 16,4 
20, OC0 5 3/6 8 M f PEE En. 5 dhs m 2 2 A 45 | 813 8 T » iuc] Su 
65,000 5 .. | South London Klectric upply Ordinary (£4 paid)... ee s | 
19,900 5 : 5/0 Westminster Electric Supply Ordinary. "oH 154 , 15 15 317 5 | March and September 1| n 
ELECTRIC MANUFACTURING, Ad., COMPANIES. | 
125,000 ] Aron Electricity Meter 6 per Cent. Cam. Pref. ue M i H +} 14 ai -— ux | ; 
40,000 5 5/0 British Insulated Wire Ordinary. 11 12 ll 12 .484 is AM 927 
27,500 5 3/0 Do. reference  ................ quienes. 8 6 g jj 4 811 i ds 
90,000 9 2/0 Brush Electrical Engineering .. e ] 2 1 2 1114 1 September | "Sa 
90,000 9 1/2: | Do. 6 per Cent. Pref. > on-Cumnlative t 2 2 24 2k 416 0 276 218 
£125,000! Stock | 44% Do. 43 per Cent. Perpetual Deb. Stock 110 115 110 115 3 18 5 February and August ie ae 
£50,000 | Stock HE * Do. 2nd Debenture Stock (red.) ................. 104 107 101 107 4 411 June and December.. se a 
20,000 5 570 , Callender's Cable Construction Ordinary ............... 13 11 13 14 5 7 2 » " 13) : 
,000 5 . Do. 5 per Cent. Cumulative Preference ......... | 51 6 5] 6 res . E » 
490, 000 Stock 447 Do. 44 per Cent. Ist Mortgage Deb. (red. ) MM 113 116 113 116 819 7 | November and May.. ase 
390,000 1 0/93 | Castner-Keliner Alkali Co. (fully paid) . . . . 11 T là 14 616 5 p là 
60,000 1 0? | Chadburn’s Ship Telegraph Ordinary . .. . . as esses 1 1} 1 ] E ea 
60,000 ET 971 Do. 6 per Cent. Cumulative Preference e 1 1} 1 1 416 0 "- A 
32,098 3 2/11 | Crompton end Co. (Nos. 1 to 82,098) . 3} 4 3} 4 410 9 | January and July. . 2 ; 
£100,000 100 52 Do. 2 per Cent. First Mortgage Deb. (red.) 100 103 100 103 41710. » $i " sis 
€0,0C0 1 03 | Davis and Timmins 6 per Cent. Cum. Pref. ............ 1 4 l ba zs wi 0 
99,261 5 1/93 | Edison and Swan United (“ A'' Shares) (E3 paid)... 2 2$ 2 23 7 4 0 | February and August sss : 
17,139 5 2/93 Do. (£5 paid) ..... 4 5 4 5 6 0 0 T T rer : 
£350,000 | Stock 4% Do. 4 per Cent. Mortgage Deb. Stock (red. ]- 4| 95 97 95 97 4 2 6 | Janeand December kie m 
26,100 5 5/114 | Edmundson's Electric Corporation Ord. (fully po 5 5j 5 54 5 9 1 Half. early bis : 
112,100 2 1/21 | Electric Construction Co. (Limited) ..................... 2 ji 2 2} 5 2 3 | January and Jul y. Sos. ssi , 
25,000 2 ; 2/95: Do. 7 per Cent. Cumulative Preference ......... 3 3 3 34 400 July i asi 
132,500; Stock 47 . Do. 4 per Cent. 1st Mortgage Deb. ied. das ——— 104 107 104 107 315 8 | January and July... ce 
91,195 1 8 Elmore's Patent Copper Depositing ....... “ae 2 à 4 3 : " ee E 
15,900 10 8/0 Henlcy’s Telegraph Works Ordinary. e aie ed aa February and August . M 
3,000 10 9/4 Do. 7 per Cent. Preference ee sis or wok 09 » see 
£50,000! Stock 447% Do. 44 por Cent. Mortgage Deb. Stuck (red.) .. 111 114 111 114 319 6 js " 8 
50,000 10 5/0 India Rubber, Gutta Percha, &c,, Works. 21 22 21 22 | 4 811 T Ps 21 211 

4300, (C0 100 4% Do. 4 per Cent. lat Mortgage Deb. (red.) ...... 100 104 10) 104 31611 | March and September 102 loli 
37,350 12 12/0 | Telegraph Construction and Maintenarce ............! 37 41 37 41 4 8 3 | Marchand July... . 37i 37 

£150,600 100 42 Do. 4 per Cent. Debenture Bonds, 1909 ........ | 103 106 103 106 815 6 or -È 50 
20,060 5 4/51 Do. Manufacturing Ordinary........................ 9} 91 EE. 91 | 4231 aka - ; 
20,600 5 2:6 Do. 5 per Cent. Cumulative Preference ......... | 54 6 54 6 4 3 4 n | T" an 
30,000 5 5/0 | Willans and Robinson Ordinary... 108 11 lO 11 | 4 110 April and October...... e: - 
30,000 5 2/0 Do. 6 per Cent. Cumulative Preference ........ 7 74 7 7 4 0 0 » ( 7% " 

£100,000! Stock 41x Do. 41 per Cent. Ist Mortgage Debentures ..| 103 103 106 108 | 3 18 8 | May and November vs 

; ELECTRIC RAILWAYS, TRAMWAYS, &o. 

12,000 10 6/0 | Blackpool and Fleetwood Tramways . 19 21 18 20 400 e — — 
£167,900 100 57% Brisbane Tramway 5 per Cent. Debentures............ | 10} 106 104 106 411 4 pis es iss 
50, (00 10 74 Bristol Tramways and Carriage Ordinary ............ 23 21 23 21 217 2 | February and August € 
25,000 10 zi Do: Cumulative Preference (EI pald)............ 48 43 43 43 a a - 
£100,000} Stock 4% Do. 4 per Cent. Debentures.................. 118 119 118 119 8 7 3 se = 
30,100 10 9/0 | British Electric Traction Ordinary ......... e 163 173 130 171 6 0 0 = li 1 
30,000 10 6/0 Do. 6% Cum. Pref. (Nog. 35,001 to 60,000)...... 133 11 13: 11 1 5 9 n lt Kg 

£200,000! Stock 5% Do. 6 per Cent. Perpetual Debentures .......... 126 129 126 129 3 17 10 4s | 12:4 "E 
40,000 | , V9 | Buenos Ad & Belgrano 6% A Cum. Pref.......... 50 si ot Hi 5 9 1 51 
27,500 5 uii Do; "Hove nner e tesemie t uote : -a 855 aes 

265,585 Stock 5% Do. & per Cent. Debentures ............. N 108 111 108 111 410 1 wee 8 i 
35,250 10 3/0 Central London Ordinary .......... (m 10] 102 19] 10} 2 15 10 | June and Decembor .. 103 . 
178,303 10 2/4 %%//ͤGͥͥ y ĩ wakes te was ai -— 50 57 eee . 
£355,000 | Stock 2} p CIty and South London Railway Con. Ordinary ine 63 66 63 66 3 4 6 | January and July..... 64 ‘ 
37,C00 10 95 Do. (Nos. 22,601 to 60,000) (£4. 10s. paid). . 34 44 3} 44 T T vi isi 

£150,000 | Stock 57 Do. 6 per Cent. Perpetual Preference (1891). 14 15 143 143 3 8 0 | January and July... à 

£200,C00' Steck 575 Do. ih D e 131 141 135 1:0 8 11 11 ve i 

£187,701 | Stock 4% Do. 4 per Cent. Perpetual Debentare . eee 132 131 13? 131 219 9 | May and November .. E. 

20,000 10 74% |I Imperial Tramways Ordinary. — 28 24 28 26 isa March and September 
10,000 10 6% |t Do. 6 per Cent. Preference .. ——— RS D 153 15} 151 3 13 10 T T 285 jd 

£200,000: Stock 44% jt Do. 43 per Cent. Debenture .........isiseee 111 115 115 116 317 4 | January and July..... 116 1143 
37.500 1 | 23% | Liverpool Overhead Railway ate ur — „ 9} 31 9 x 810 S3 | February and August Ta its 
10,000 | 10 5% Do. b per Cent. Preference ....................» ee 13} 13 13} 13i | 312 9 » T xs 

125,000 Stock 47 Do. 4 per Cent. Dobentaure .................. eese 101 103 101 105 316 5 | January and July. eru 
24,000 PODS X wu New General Traction Ordinar. 33 41 31 4} | e et 46 
30,000 5 60 Do.. . 6 per Cent. Cumulative Preferenoe . 5 51 51 54 5 4 4 | Marz . . . -— 4“ 
13,334 10 we Potteries Electric Traction Ordinary. . Hm 13 11 13 li | 78 M - 
20,000 10 | 5/10 Do. b per Cent, Cumulative l’roference ......... 103 11 10} 11 4 10 11 4 vas | EN 
£510,000 Stock 3% Waterloo and City Ordinary — 1001 104 10) 101 2 18 0 Juns and December „ A LEN 


In calculating th» vield on this security, allowance his besz z: de for accrued interest. bnt not for rede apticn, 
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NOTES. 
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Ir further proof were needed of the inexorable nature of 
the purchase clause in the Tramways Act of 1870, it has been 
furnished by the result of the case heard in the Appeal Court 
last Friday, and reported in another column. Not contented 
with the decision of the House of Lords in the famous case 
of the London Tramways Co. v. the Londom County Council, 
the Southampton Tramways Co. appealed against a judg- 
ment of Mr. Justice Bruce and Mr. Justice Riptey which 
practically decided that the Southampton tramways should 
be sold to the Southampton Corporation at a price repre- 
senting the value of the plant, and not the value of the 
plant plus the value of the “goodwill.” The company 
contended that the Southampton Corporation Tramways. Act 
of 1897, authorising the Corporation to buy the tramways 
from the company, altered the circumstances of the case. 
The decision of the Court of Appeal is quite clear on this 
point, however. A tramway company’s undertaking is owned 
subject to the conditions imposed by the Tramways Act of 
1870, and there was nothing in the Southampton Act of 1897 
to free the undertaking from these fetters. It is doubtful 
whether any private Act whatever could remove them. 


[e | 


Pror. S. P. Tuompson, in his presidential address to the 
Institution of Electrical Engineers, departed from the custom 
usually followed on such occasions, and not only touched 
several most controversial topics, but actually stated his own 
personal opinions about them. The suggestion made by him 
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in 1898, and by OLIVER HeavisipE some time previously, 
to employ inductive leaks to accelerate signalling on 
submarine cables, was renewed. No mention was made, 
however, of Mr. Heavisinz’s alternative suggestion of a means 
he himself considered more effective - viz., to distribute induc- 
tance not as a leak but in the conductor itself. Prof. 
Tuompson’s reference to telephony was unduly short. He 
referred gracefully to Prof. Huemes’ invention, but said 
nothing as to recent progress. 
— 

REFERRING to house wiring, Prof. Taompson advocated a 
system with uninsulated or ‘‘semi-insulated” return. Such 
a system is not only objected to by station engineers and fire 
inspectors, but by a still greater authority—the Board of 
Trade. We should be glad to hear the matter of earthing 
fully discussed at the Institution of Electrical Engineers, for 
there is much to be said on both sides. 


— — meist 


Nor do we think his remarks as to the position that should 
be taken by alternating current will be received without 
comment by advocates of continuous- current systems. It 
has not been the absence of the motor load that has caused 
single-phase alternating- current stations to be less successful 
than continuous- current ones, but rather the higher capital 
expenditure necessary and the waste during the hours of light 
load. The latter drawbacks apply equally to two- and three-phase 
systems. Here again, therefore, there is much to be said on 
both sides; but even if the introduction of one or two more 
phases into the question should lead to a new alternating v. 
continuous current controversy as vigorous as that which took 
place a few years ago, we expect that the same conclusion 
will be arrived at as before: viz., that both systems are needed, 
and that the choice cannot be fixed by any hard and fast rule, 
but must be governed by the particular circumstances of 
each case. 


S — 


In spite of the persistence of the American interviewer, 
Mr. Marconi has returned to this country without having 
given any clue to the method of preventing interference or 
cross signalling which has been so much spoken of. Ina note 
in our last issue an account was given of the tests made by 
officers of the United States Navy, in which ‘interference 
signals " were found to render messages unintelligible. The 
apparatus for preventing such interference had not, it appears, 
been included in the equipments, brought to America, and in 
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& final letter to the Naval Board who had charge of the 
experiments Mr. Marconi says: Having consulted with 
my partners, I regret to be unable to give a demonstration of 
the devices I use for preventing interference, and of the 
means I use for tuning or syntonising the instruments," 
adding that the devices have not yet been completely 
protected by patents, The letter also asks that the results of 
the naval experiments should not be regarded as a test of the 
system, as the instruments used were of an early type 
intended only for short-distance work. Whether it be meant 
as praise or blame, the Electrical World of New York, after 
giving the substance of this letter, adds: “If the visit of 
Manconr has resulted in no additions to our knowledge of wire- 
less telegraphy, on the other hand, his managers have shown 
that they have nothing to learn from Yankeedom as to the 
art of commercial exploitation of an inventor and his 
inventions." 

— 

Tue annual report of the Post and Telegraph Department 
of Queensland for the year 1898, just to hand, is taken up 
largely with discussing the merits of the Pacific cable scheme 
from the Queensland point of view. That this is not the 
Australasian Colonial view as a whole we know from the 
exhaustive report recently published on the subject by the 
PosrzIASTER- GENERAL of South Australia. In respect of the 
Tasmanian and New Zealand cables, the arrangements 
entered into by the Queensland Government promise to 
prove satisfactory, notwithstanding considerable reduction 
in the tariff rates. A similar experiment with the inter- 
colonial lines between Queensland and New South Wales has 
not yet proved successful, the traffic being greatly increased 
but the revenue substantially diminished. Between the Colony 
and Victoria the rate was also reduced from 38. to 28. for 
10 words in January last, but no information is given as to 
the effect of this change. For the inland telegraph service the 
year was a prosperous one, the receipts showing an increase 
much larger than, with one exception, any during the past 15 
years, Unfortunately, the land lines are showing serious 
signs of deterioration in several important areas, and a large 
sum of money will be needed to put them in & good state of 
repair. | 


—— a ee — 


A School for Wireless Telegraphy.—A school for wireless 
telegraphy is being established on one of the Government 
hulks in Portsmouth harbour. 


Erratum.— In the last note of the first column of page 104 
of our last issue, the fourth line from the bottom, read 23 per 
cent. instead of 84 per cent. 

Cable Interruptions. 


Latakia—Cyprus  ............ eene 2 June 21, 1899 
Cayeune— Pinhieros ........ cessent Oct. 11, 1899 
Zanzibar—Mombassea ................. e Oct. 27, 1899 


Wireless Telegraphy in America.—A Laffan telegram 
dispatched from New York yesterday reports that the Marconi 
Wireless Telegraph Co., with a capital of $10,000,000, 
has been incorporated to introduce and work Mr. Marconi’s 
patents in America. 


Christmas Lectures at the Royal Institution —The annual 
course of Christmas lectures, specially adapted for young 
people, at the Royal Institution, will this year be delivered 
by Mr. Charles Vernon Boys, F.R.S. The subject will be 
Fluids in Motion and at Rest.“ The lectures (which will be 
six in number) will commence on Thursday, December 28th, 
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at three o'clock. The remaining lectures will be delivered on 
December 80th, and on January 2nd, 4th, 6th, and 9th, 1900. 


The County of London and Brush Provincial and its Affiliated 
Companies.— With regard to the editorial note on these 
compaoies in our last issue, it is interesting to record that, 
at & meeting of the Bournemouth and Poole Electricity 
Supply Co., on Thursday, the provisional agreement between 
this company and the County of London and Brush 
Provincial Electric Lighting Co. for the purcha:e of the 
latter company's interests in the Richmond (Surrey) Electric 
Light and Power Co. was duly approved. 


Royal Society.— The council of the Royal Society has 
awarded the Copley Medal for the current year to Lord 
Rayleigh for his contributions to physical science, and a 
Royal Medal to Prof. G. F. Fitzgerald for his contributions to 
the advancement of physical science, especially in the domains 
of optics and electricity. 

Among the Papers down for reading yesterday were two by 
Sir J. Norman Lockyer: (1) Note on the Spectrum of 
Silicium“; (2) Preliminary Table of Wave-Lengths of 
Enhanced Lines.” 

The Telegraph Censorship.— We noted in our last issue that 
the Mozambique-Lourenco Marquez cable had been restored, 
thus reopening communication in South Africa by the east 
coast route. On Saturday the Postmaster-General announced 
that it had been found necessary to suspend at Aden, as well 
as at the Cape of Good Hope, the transmission of all telegrams 
in code or cipher, whether of foreign Governments or private 
persons, to and from Zanibar, Seychelles, Mauritius, Mada- 
gascar, British East Africa, German East Africa, Mozam- 
bique, Delagoa Bay, Rhodesia, British Central Africa, Orange 
Free State, Transvaal, Cape Colony, and Natal. Telegrams 
in plain language will ba subject to censorship, aud be sent at 
the sender's risk. 


The Institution of Electrical Engineers.—The first ordinary 
general meeting of the session of the Institution of Electrical 
Engineers took place on the 16th inst. The first business 
was the distribution of the premiums for Papers read during 
last session, a list of which will be found in Zhe Electrician, 
Vol. XLIIL, p. 181. Sir Henry Mance then proposed, and 
Mr. Alexander Siemens seconded, a vote of thanks to the retiring 
President, Mr. J. W. Swan, for the admirable manner in 
which he had filled the position of President during his 
seventeen months of office; and the chair was then taken by 
the new President, Dr. Silvanus P. Thompson. After the 
conclusion of the new President's address (a portion of 
which will be found in another part of this issue) Mr. R. K. 
Gray proposed & vote of thanks to Dr. Thompson for his 
Paper. The motion was seconded by Mr. W. M. Mordey, and 
carried by acclamation. 


Russian Electrical Congress.— The first congress of Russian 
electricians, under the auspices of the Société Impériale 
Technique de Russie, and convoked with the authority of 
the Ministries of the Interior aud Finance, will be held at 
St. Petersburg on December 27, 1899, O. S. (January 8, 1900). 
The objects of the congress are the promotion of friendly 
intercourse between Russi in electricians, the exhibition of the 
most recent inventions in electricity and its industrial appli- 
cations, the discussion of instruction in technical electricity, 
and similar subjects. New apparatus and machinery, plant, 
models, aad drawings, sent by electricians of any nationality, 
will be exhibited in the rooms of the Imperial Technical 
Society, Panteleimonskaja 2, St. Petersburg, to which address 
all communications should be forwarded. Objects intended 
for the exhibition will be admitted into Russia free of duty, 
under the condition that they are removed from the country 
within a month of the close of the exhibition. 


Telephony in Warfare.—To judge by the full account of the 
battle of Elands Laagte mailed by the Daily News war corre- 
spondent, the success of this engagement was largely due to 
the employment of the telephone to effect an elastic means 
of communication between General French's reconnoitring 
column and headquarters. During the whole of the engage- 
ment General French was in communication, with the chief 
of the staff in Ladysmith by means of an apparatus worked 
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by telegraphists of the Natal Government Post Office. On 
board the armoured train accompanying the column were 
operators carrying phonopores and other appliances, which 
could be attached to the railway telegraph wire at any point, 
so that the officer in charge was able to talk with the head- 
quarters at Ladysmith. It was owing to this arrangement 
that reinforcements were sent in such numbers that, instead 
of remaining on the defensive, as had almo:t been decided 
upon, General French continued his advance with success. 

The Proposed Sale of the Marylebone Section of the Metro- 
politan Company's Undertaking.— The Financial Times of 
Wednesday gives the following particulars of the basis of 
negotiations between the Marylebone Vestry and the Metro- 
politan Electric Supply Co., which it will be seen, are 
identieal with those published in 7e Electrician, Sept. 29, 
1899, p. 821 :— 

The basis of the negotiations is that the Vestry shall agree to pay to the 
company (1) a sum equivalent to the capital expenditure on the Marylebone 
section ; (2) the value of the goodwill attributable to the Marylebone 
section, having regard to the earnings of that section in relation to the 
general undertaking ; (3) the capital value of the loss which will result in 
the cost of administration alone from the separation of the Marylebone 
section ; (4) a sum fairly representing the addition to the direct cost of 
working the remainder and the damage to the company consequent upon 
excessive provision of power which will result from the separation, and 
(5) reasonable compensation for the displacement of the company from this 
important area, which under the circumstances should be somewhat more 
than 10 per cent. allowed in cases of purchase under compulsory powers. 
As to the question of valuation, the company’s accountants with those 
of the Vestry that tbis should be put at £319,755, but the former's 
estimate of goodwill amounts to £613,476, as against £305,283 by the 
latter, together with £4,222 for the loss sustained by reason of the deben- 
tures not being redeemable until 1916. No. 3 is calculated for the Vestry 
at £11,875, and No. 4 at £2,465, whilst no amounts for these two items 
have been suggested on behalf of the company. The totals in the two 
cases are £645,580 for the Vestry and £933,211 for the company. 

The negotiations between the parties are still proceeding. 


Prof. Rowland before the American Physical Society.— The 
newly-organised American Physical Society met at Columbia 
University on October 28th, and there was a good attendance. 
The proceedings were opened by an address from the President 
of the Society (Prof. H. A. Rowland, of Johns Hopkins 
University). Prof. Rowland thought there was in America 
still too much concentration upon so-called practical science. 
He referred to the fact that while $100,000,000 were readily 
forthcoming for the purposes of human slaughter, 1 per 
cent. of the amount was grudged for the endowment of 
science and of its teachers. Where, he asked, even now 
could the discoverer in pure science earn more than the 
wages of a day labourer or a cook? Nevertheless, they 
must press forward with confidence, holding their heads 
high, with pure consciences, hopeful for the next century, 
and trusting that their society would do its share to 
unravel these great problems of the laws and constitution of 
the universe. During the day Prof. Rowland presented three 
or four notes detailing some interesting experiments, with 
negative results, as to relative motion of the matter and the 
ether, &c. Prof. A. S. Webster read a Paper on “ The Induc- 
tion of the Equation of Electromagnetic Waves," and Dr. 
M. I. Pupin presented a Paper on An Electrolytic Rectifier 
of Alternating Currents.“ 

Electric Motors and Printing Machinery.—During the 
course of his presidential address to the Newcastle Asso- 
ciation of the Students of the Institution of Civil Engineers, 
on Thursday last week, Mr. J. H. Holmes gave some interesting 
notes on the application of electric driving in printing works. 
He had been assured by one firm of letterpress and general 
printers and lithographers, who had adopted the system of 
driving independent machines by separate electric motors, and 
who had 74 such motors at work, that the output from their 
works had increased at least 20 per cent. since the intro- 
duction of electric driving. Mr. Holmes attributes this 
increase of output to six different causes: (1) The readiness 
of an electric motor, as compared with other prime movers, 
to respond to any demand made upon it for power 
above its normal load. (2) Its uniformity of speed ensures 
more perfect register of the printed matter, and wastes are 
few and far between. (8) The absence of spoilt sheets caused 
by drops of oil from the overhead shafting and bearings or by 
dirt carried round by the belting. (4) The more accurate 


adjustment of speed which is possible with a motor (by means 
of a regulating switch) than with the usual three or four step 
core pulley for belt driving. (5) Electric driving of machines 
is 80 much steadier that they can be run at higher speeds 
without excessive vibration. (6) The main engine, which is 
usually a slow-running one, invariably decreases its speed 
somewhat when there is a sudden increase of load caused by 
more machines being started or by the running machines 
happening to get into step and synchronising. In such cases 
also, he says the main-driving belt is sure to slip. 


Promise of Telephone Opposition in the United States.—Our 
New York Correspondent refers to the announcement that a 
large company is being organised by a syndicate of well-known 
capitalists to engage in the telephone business on a large 
scale. If the reports may be depended upon, he says the magni- 
tude of the enterprise will surpass any effort in this direction 
that has been attempted outside of the Bell telephone organi- 
sation. The name of the new company is the Continental 
Telephone, Telegraph, and Cable Co., and among its pro- 
moters are Messrs. Maloney, Widener, Elkins, and Whitney, 
all prominently identified with various electrical enterprises 
in this country. It is stated that the company will be 
capitalised at $50,000,000, and that Mr. George Gould is in 
line and the Western Union Telegraph Co. looks on with 
friendly feeling, the underlying motive being a desire to recoup 
the losses that have been inflicted on the telegraph by the 
growth of the telephone and by the cessation of the 20 per 
cent. royalty once received from the American Bell Telephone 
Co. The plans of the company have not yet been fully or 
clearly formulated. One plan that is well authenticated is 
that of building a long-distance line from Boston to New 
York, and thence to leading southern and western points. 
Around this nucleus the 2,000 or 8,000 independent companies 
are expected to group, and several of the larger ones are under- 
stood to be already in line. A number of points of interest 
arise in connection with this formidable movement. One of 
them relates to patents. The Bell system of to-day, while it has 
lost by lapse of time its fundamental Bell patents and put 
forth the Berliner transmitter patent as a substitute, has 
behind these a vast collection of other patents relating to an 
endless variety of details of opération aud construction. 
What the value of these is may now be demonstrated. 
Some of them of real value, such as the Carty bridging bell, 
have already been sustained by the courts, and there are 
others of scarcely inferior significance. On the other hand, a 
host of manufacturing cumpanies has lately sprung up, and 
most of them are turning out large quantities of apparatus. 
Another point of interest lies in the personnel. It will be 
impossible to organise an independent opposition of the 
proposed magnitude without securing some of the talent and 
experience that have been developed within the Dell service, 
and it will certainly be interesting to see how far the esprit de 
corps or good salaries will keep the ranks intact. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY), November 24th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Paper to be read: “ Openings for 
Mechanical Engineers in China.” By the Right Hon. Rear- 
Admiral Lord Charles Beresford. 


PHYSICAL SOCIETY. 
5p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) On the Conductivities of Cer- 
tain Heterogeneous Media for a Steady Flux having a Potential,” 
by Dr. C. H. Lees; (2) “On the Thermal Conductivities of 
Mixtures and of their Constituents,” by Dr. C. H. Lees. 


TUESDAY, November 28th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Messrs. H. H. Dalrymple-Hay and B. M. 
Jenkin's Papers will be further discussed, and, time permitting, 
the following Paper will be read: “Combined Refuse De- 
structors and Power Plants," by C. Newton Russell. 

THURSDAY, November 30th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students’ Meeting, at which the President (Sir Douglas Fox) 
will give a short address to the students. A Paper will after 
wards be read on Bridges for Light Railwaye,” by L. H. Rugg. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournres D' AL. BR.] 


Secondary | Radio-Activity.— M. and Mme. Curie have 
discovered an important new property of radio- active 
substances. The rays emitted by radium and polonium are 
capable of communicating a temporary radio activity to 
otherwise inactive substances such as zinc, platinum, bismuth, 
paper, barium carbonate, and bismuth sulphide. The property 
may be exhibited by mounting a plate of the neutral substance 
over a powdered radium compound, and removing it from 
time to time to test it by the air-conductivity apparatus. 
The acquired radio-activity increases with the exposure and 
diminishes after exposure, rapidly at first and then more 
and more slowly. Operating with radio-active substances 
possessing from 5,000 to 50,000 times the radio-activity of 
uranium, the secondary activities amounted to from one to 
fifty times that of uranium. After two or three hours the 
activity was reduced to one-tenth of its original amount. In 
favourable circumstances the induced radio-activity may be 
several hundred times that of barium. The authors have 
proved that it is not due to traces of radio active substances in 
the neutral plate, nor to vapours of the radio-active substance. 
The phenomenon is allied to phosphorescence rather than to 
the production of secondary Röntgen rays, as the latter are 
extinguished immediately on cessation of the original rays. 


IP. Conn and Mme. Curier, Comptes Rendus, Nov. 6, 1899.] 


Spark Discharye in a Magnetic Field. —M. Toepler, who was 
the first to describe the stratification of the open-air discharge, 
has found that the stratification of the brush discharge is 
considerably modified by a magnetic field. The arrangement 
adopted is shown in the diagram, where k is the cathode, 


attached to a high water resistance w, T is the anode, consist- 
ing of a slate to which a strip of tinfoil s is attached. SEN 
is the electromagnet, and the discharge is observed or photo- 
graphed at P. The magnetic field has the effect of crowding 
the stratifications together, and also of displacing them 
laterally with respect to each other. An unstable brush dis- 
charge is converted into a spark discharge by the magnetic 
field. 
(M. ToerLer, Wied. Ann. No. 11, 1899.] 


Spectrum of Radium. E. Demarcay has studied the spectrum 
of radium in specimens supplied by Curie containing in- 
creasing proportions of 4he radio-active substance. He found 
that certain lines increased in prominence in successive 
samples, and as these lines were hitherto unknown, he is safe 
in ascribing them to radium. They are 15 in number, the 
brightest being at A = 8814-7, 4683:0, 4340°6, 3649-6, and 
4826-3. The line 4627-4 is the centre of a peculiar nebulous 
band. The other lines are sharp, like those of barium, which 
are all present and strongly marked. The author has not 
finished the study of the less refrangible portion. 


[E. DemMaRcay, Comptes Rendus, Nov. 6, 1899.] 


Wehnelt's Interrupter.—E. Rothe has observed that if the 
resistance is gradually diminished in the circuit of a Wehnelt 
interrupter, the electrolytic stage persists to much smaller 
values than when a lower resistance is suddenly inserted. 
The true limiting resistance of the electrolytic stage can only 
be ascertained by a gradual change of the resistance, and 
every E.M.F. has its own limiting resistance. Incandescent 


lamps light up when the electrolytic stage is past, or in the 
electrolytic stage when an inductance is introduced. 
[E. Roruk, Comptes Rendus, Oct. 50, 1899. ] 


Electric Waves through Water.—The firing of submarine 
mines by means of electric waves from a distance can only be 
accomplished if water is transparent to the waves used. The 
fact that a sheet of tinfoil is capable of completely intercepting 
electric waves would render the opacity of water, and more 
especially of salt water, very probable. E. Branly has tested 
various liquids and solutions experimentally, aud has 
found that a layer of tap water 20cm. thick suffices 
to reduce the signalling distance to one-fifth of its 
value in open air. Thé same thickness of salt water 
intercepts the waves completely. Mineral oil exercises 
no more absorption than air itself. Sea salt is particularly 
absorptive, more so indeed than the sulphates of zinc, sodium, 
or copper. The result is therefore so far fatal to the use of 
electric waves across intervening water. It is just possible 
that the wave-length used may make some difference. 
Waves from a 2cm. coil are completely intercepted, while 
those from a 20cm. Righi spark are transmitted to the extent 
of about J per cent. by sea water 20cm. thick. It should be 
remembered that sea water is largely transparent to electric 
waves of the length of light waves, and it is just possible that 
there are other regions of non-absorption in the electric 


spectrum. 
(E. BRANLY, Comptes Rendus, Oct. 50, 1899.] 


Electrical Savart Figures. —P. de Heen describes a curious 
phenomenon, and furnishes for it a still more curious explana- 
tion. Lichtenberg's figures are obtained in the usual way 
by electrifying a plate of resin and sprinkling it with powdered 
sulphur. If now a number of “centres of ether disturbance,” 
such as flames or electric brush discharges, are placed sym- 
metrically about the plate, the sulphur arranges itself into 
symmetrical figures. When there are only two centres, 
the figure is a straight line normal to the line joining 
them. Three centres give three lines meeting in a point. 
The geometrical figure obtained may be defined by saying 
that tbe locus is formed by points equi-distant from two 
centres, the common distance being less than the distance 
of any other centre. The simplest demonstration is made by 
means of small gas jets. X-rays may be made to serve the 
same purpose, but their intensity requires much reducing. 
The author bases his explanation upon a supposed “ ether 
blast," which is to justify to some extent Newton's emission 
theory of light. It would be interesting to determine whether 
sources of Becquerel rays similarly disposed produce the same 


result. 
[P. px Heen, Comptes Rendus, Nov. 6, 1899.) 


In uence of Becquerel Kays upon Spark-Gaps.—That ultra- 
violet light and electric waves have a pronounced influence 
upon the form of discharge in a spark-gap bas been known 
since Hertz's fundamental experiments in this field. A 
number of workers, and chief among them J. Elster and E. 
Geitel, have elucidated the part played by the ionisation of 
air in this phenomenon. The same authors have lately 
studied the effect of the double ionisation known to be 
due to Becquerel rays. A spark-gap lem. wide, between a 
positive knob and a negative disc, was exposed to a radium 
preparation. The sparks or brushes of the discharge were 
immediately converted into a glow discharge, a violet glow 
surrounding the knob. The former discharge form was 
re-established on intercepting the Becquerel rays by means of 
a plate of lead. When the disc was made of semi-conducting 
eardboard instead of metal, the gap became so sensitive that 
the radium preparation affected the discharge at a distance of 
over a metre. Unlike the case of short-wave light, it is 
indifferent whether the electrodes be polished or amalgamated 
or not, but in both cases it is found that negative brushes 
cannot be extinguished. Röntgen rays, like intermittent 
ultra-violet light, produce no effect, probably owing to their 
intermittence. 

[ELSTER and GEITEL, Wied. Ann, No. 11, 1899.] 
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THE ELECTRIC DRAINAGE OF NEW ORLEANS.* 


BY LYMAN C. REED. 


For many years the city of New Orleans has been awake to 
the necessity of having an efficient drainage system. To 
secure its effective accomplishment Major B. M. Harrod and 
Henry B. Richardson, of New Orleans, and Rudolph Herring, 
of New York, were appointed to draw up specifications and 
plans to solve the difficult and unique problems involved. 
The civil engineering problems were of a more difficult nature 
than those of determining and designing the machinery and 
nature of power to be used. 

Àn important factor was the severity of some of the storms 
in this climate which a drainage system has to handle, 
Imposing tremendous temporary demands on canals and 
pumping stations at such times. The highest portion of the 
city lies adjacent to the river, and the lowest portion some 
9,000ft. away, parallel to it, and forming a basin between the 
river and Metairie Ridge, which runs parallel to the lake and 
forms a natural dividing line between the city and the swamp 
beyond. The gradual slope, from an average of 88ft. at the 
river and 25tt. at Metairie Ridge to 20ſt. at the basin at 
Broad street, formed a natural plan for draining the included 


Fic. CANAL, BRANCHES, AND POSITIONS OF 


1.—MaP sHOWING MAIN 
PUMPING STATIONS. 


Pumping Stations shown, 68. 


areas, which was utilised by feeding branch canals and pumping 
stations at such times. Fig. 1 showsa plan of this main canal 
and branches, giving a very clear idea of the system as a whole. 

The water flows through the branch canals into the main 
canal by gravity, but as the main canal lies in a flat basin, it 
has no natural flow, and therefore an artificial slope had to be 
given it. This artificial slope was divided into five gections, 
and pumping stations 1, 2, 8, 4, and 5 are placed at the end of 
each section respectively, at which points the water is lifted 
by centrifugal pumps and discharged into the sections beyond. 
Each pumping station is designed to handle the water of its 
section, and whatever surplus is received from the preceding 
section. The shortest and easiest route for disposing of the 
drainage water lies in emptying it directly into Lake Pont- 
chatrain. The first washings from the street, however, being 
very foul, it was feared that the lake would become polluted, 
so a longer route was chosen viii Bayou Bienvenvue to Lake 
Borgne, distant some 80 miles from the city. But after the 
first run-off takes place and the water becomes comparatively 
clean, it is planned to empty, by means of branch relief canals 
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and pumping stations 6, 7, and 8, the main body of the 
water into Lake Pontchatrain, and thus avoid the accumu- 
lated volumes which would otherwise appear at stations, 3, 4, 
and 5. These branch relief canals are so constructed as to act 
as drains into the main canal at times of ordinary flow, fur- 
nishing also a large storage capacity in the event of a sudden 
rainstorm, thereby giving the necessary element of time in 
which to allow for the starting of the pumps at 6, 7, and 8. 
Bids were received for both steam and electric operation of 
pumps, and all conditions of economy and efficiency of opera- 
tion and cleanliness being considered, electrically operated 
pumps fed from one central power plant were finally decided 
upon as being preferable to individual steam pumping stations. 
This plan, furthermore, enables the entire system to be run 
as a unit controlled from one point, and under the mauage- 
ment of one experienced head, instead of running indepen- 
dently each pumping station, while the power for light loads 
has the advantage of being economically generated at one 
point instead of being inefficiently generated at many points. 
As is seen from the foregoing description, the constant duty 
demand is very small compared with the maximum. To meet 
this condition, the generating plant and the pumping stations 
on the main canal may be considered, as will be shown later, 
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Fic. 9. — GENERAL VIEW oF PowER-HOUSE. 


as divided into two parts, one for light and the other for 
heavy duty ; auxiliary stations Nos. 6, 7, and 8 may be classed 
as for heavy duty only. - 

The central power plant is located in close proximity to 
pumping station No. 4, and while this is not the geographical 
centre of distribution, it is practically the mean centre of 
electrical distribution. Three-phase alternating currents 
generated at 3,800 volts and 25 cycles are used for operating 
the system. The pump motors are run synchronously without 
reduction in voltage, and the system is always maintained in 
balance by having all the motors fed from one common bus 
at the central plant. The present contract includes the com- 
pletion of stations Nos. 2, 6, and 7, with No. 2 only partially 
operated, together with the necessary central station equip- 
ment. The power-house building is complete, together with 
the present equipment ; engine foundations are also built for 
the full complement of power for the completed system. 

The power ultimately required in pump or water horse-power 
for the various sub-stations is as follows :— 


Station No ndo iva «EUR A EET 471 H.P 
Station I o geogr QUE cereus 534 H.P 
Station N“ 2 ed us 370 H.P 
Station No. 4K 587 H. 
Station No. . Vues 1,364 H.P 
Station No, )) 796 H.P 
Station No. Mee eee ea 796 H.P 

Total. 2 e. ee ttm nenne 4,918 H. 
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The present requirements are as follows :— 


Station No. ........ T€— CRT CRA . 193 H.P 
Station No. 55 EAE AEA HOA 796 H.P 
Station No. 7 e . . . 796 fl. P. 

i!. E Peu VUE aae 1,785 H.P. 


Fio. 


The central station is situated at the junction of two rail- 
roads, and is conveniently located with reference to two 
important factors in economical operation—cheap coal and 
free water. The plant presents a very pleasing appearance, 
and is in striking contrast to the surrounding swamp. The 
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t. the tall steel stack, 175ft. high by 9ft. 6in. at base, is 
shown at the left, and the small stack, 100ft. high, in the 
centre of the building. The large stack furnishes the draft 
for six boiler units, the small stack for two units. The object 
of this division will be dwelt upon later. 
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3. — SECTION OF ENGINE AND BOILER Rooms AT PowEkR-HOUSE. 


Fig. 4 is a plan of the central station, showing the arrange- 
ment of boilers and engines for the present and future equip- 
ment; likewise, the arrangement of the condenser and 
exhaust piping. The switchboard is mounted on a gallery 
overlooking the engine room. The engine room is practically 
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Fic. 4. — PLAN or PowEkR-HOUSE. 


ground is soft and marshy, and the foundation is laid on piles, 
driven 40ft. deep and spaced 4ft. by 3ft. between centres under 
weights, and 4ft. by 4ft. between centres under the walls and 

central columns. The plan of capping and decking is shown 
in the cross-section of engine and boiler room (Fig. 8). Fig. 2 
is a view of the exterior of the central station looking north- 


divided into two divisions by a central row of columns. Two 
travelling cranes of 10 tons capacity will be uged, as shown in 
the sectional view, only one, however, being placed for the 
present equipment. The dimensions of engine room are, 
length, 178ft.; breadth, 90ft. ; boiler room, 178ft. by 4bft.; 
with & fireproof wall separating the two rooms. The plan of 
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steam piping is such as to allow each boiler unit to be | hung directly on the engine shaft, revolving at 94 revolutions 
separately connected to the man header. per minute; one 500 H. p. horizontal cross-compound Allis- 
The present installation of engines in the power station | Corliss engine, with a 375. kilowatt three-phase alternator 
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Fico, 6. — ANOTHER ViEW OF PuRTION OF ENGINE RDO, SHOWING SWITCHBOARD 


consists of six units, aggregating 8,750 R. p., divided as follows: | mounted in like manner, running at 107 revo utions per 
Three 1,000 H. 2. horizontal eross-compound Allis-Corliss | minute; two 125 m. horizontal tand+m-compoand Allis- 
engines, having each a 750-kilowatt three-phase alternator | Coriss engines, directly connected to 75-kilowatt three-phase 
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alternators. Fig. 5 is a view showing a portion of the large 
Units in the foreground and smaller units in the rear, taken 
during construction. 

The reheater coils and standard Allis condensers are placed 
in between the high and low-pressure cylinders of the large 
units, the arrangement being shown in the plan view of the 
engine room. The condensed steam is passed through a set 
of coils, not shown in the plan, over which the low pressure 
exhaust passes, raising the temperatu e of the condensed 
steam on its way to the common boiler feed beader. The 
discharged circulating water of the condensers flows through 
a pipe running in an arch of the engine foundations, and 


. discharges into an open circulating canal, which makes a long 


détour of possibly a half-mile, whereby the water is cooled 
ready for further use by the condensers. The engines receive 
steam from a header, traversing the entire length of the 
building, supported by tie rods from the roof trusses. There 
are no valves in the entire length of the heading, Lut one 
valve is placed on the «team lead pipe of the small battery of 
boilers, just before entering the header, cutting it off there- 
from ; and one boiler valve is also placed on each steam lead 
of the other boilers. Whenever a heavier demand is made on 
the system than can be met by the constant-duty engines fed 
by the small battery of boilers, the whole header, 160ft. in 
length, is filled with live steam to the engine throttles. The 
two small constant-duty engines, generators, and their feeding 
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Fic 7.—BoiLter Room. 


battery of boilers are installed to permit of economical fuel 
consumption on light load, thus obtaining a greater efficiency 
than would be possible with the large units lightly loaded. 

The engine-room floor is some 8ft. above the ground, and 
in the basement thus formed, and directly under the live 
steam header, is carried the atmospheric exhaust header, 
which runs the entire length of the building, and receives the 
exhaust of all the engines. The boiler feed pumps are two in 
number, and are located in the basement of the engine-room, 
near the boiler-room wall. The pumps are operated by steam, 
and are furnished with valves to enable them to feed cold or 
hot water, or both, as the need may be. Four direct- 
connected marine type exciter sets complete the engine-room 
equipment. 

The boiler room is large enough to accommodate the 
entire complement of boilers needed for the complete system, 
but for the present needs only eight batteries are installed, 
aggregating 2,380 boiler horse-power, divided into six 
355 B. P. units and two 100 m.r. units. As stated above, the 
two 100 K. p. units are for constant duty, and are provided 
with a separate stack. All the boilers are Babcock and Wilcox, 
double deck, and fitted with their automatic chain strokers 
driven by a small single-acting vertical engine placed on top of 
the boilers. Fig. 7 gives a fair idea of the boiler installation ; 
the arrangement is shown in the plan and sectional views. 
The small upright posts at the right are supports for the coal 


bins, and the coal is dumped from cars through the windows 
into the bins, whence it is hand fed to the boilers. The coal 
cars are side-tracked on a switch from the adjacent railroads. 
The boilers are provided with front feed only, the blow-off 
pipes being carried in a pipeway under the floor at the rear 
of the boilers. Each boiler is equipped with a separate steam 
lead to the main header in the engine room, the pipes passing 
through the engine room wall above the switchboard, travers- 
ing half the width of the engine room before reaching the 
header. 

All the generators are of the General Electric revolving field 
type, and furnish three-phase currents at 8,9800 volts and 25 
cycles. The cycles were chosen thus low for the reason that 
the current is primarily for power purposes. The generators 
are operated in parallel, and feed a common ’bus at the switch- 
board. The board is provided with two sets of high-tension 
'busses, so that in case of accident the operation of the system 
will not be interfered with ; the two sets of low-tension exciter 
'busses are also in duplicate for reasons of safety. The leads 
from the generators to the board are run open under the 
engine room floor, and are supported on triple-petticoat glass 
insulators placed on wooden supports. The switchboard 
is of handsome grey marble, and is of the standard 
General Electric three-phase type. The panels are divided 
into two sections, the upper portion carrying the high 
tension, and the lower portion the excitation current. 
A view of the board in Fig. 6 shows at the left 
the three generator panels for the small units, each panel 
containing fuse blocks, one ammeter for alternating current, 


| one for exciter direct current, and an indicting wattmeter for 


the generator. Spring break single-pole switches are used on 
the high tension current, and the usual type of knife switch 
for the exciter current. The next two panels are for 
exciter control, and are fitted with the usual ammeters, 
voltmeters, &c. Following these is the transformer panel, 
which controls the transformers used for lowering the 
voltage for two rotary converters, which furnish direct current 
at 125 volts for the station lighting, crane hoist and other 
motors. Panels for the 750-kilowatt generators follow, fitted 
in like manner to the panels for the smaller high-tension 
units. Five feeder panels complete tho present board, each 
panel containing one ammeter and threo controlling switches. 
On the rear of each of these panels are located Wirt l'ghting 
arresters on the feeder wires. Since the system is always in 
balance, only one ammeter is used to indicate the current on 
each feeder. 


The pole line is constructed of best heart yellow pine poles, 
14in. by 14in. at butt and 10in. by 10in. at tho top, and 85ft. 
high. The insulators are triple-petticoat glass, tested for 
10,000 volts. Wherever firm ground is obtainable the poles 
are set in concrete, but for a considerable distance along the 
railroad the pole line traverses swamp land, and here square 
piles, 40ft. long, were driven 80ft. deep, and the poles bolted 
thereto. Conductors are insulated wherever contact is possible 
with foreign wires; allother portions are bare. The feeders to 
station No. 6 are two sets of No. 000 B & S copper, running 
a total distance of five miles. The feeder to No. 7 is 
84 miles long, with two circuits of 00 B & S copper. 
Feeder No. 2 is three miles long, with one circuit of No. 3 
B & S copper. The line losses on the above for full 
load are for No. 6, 9 per cent.; No. 7, 11 per cent. ; and 
No. 2, 9 per cent. The constant duty loss on feeder to No. 2 
is only 8 per cent. It will be noticed here that the operation 
of the system alters the final plan of operation, in that station 
No. 2 will, for the time being, carry the constant.duty load 
instead of station No. 5. ° 

As the general features of all the pumping stations are the 
same, a description of No. 2 will suffice, it being entirely 
complete. The building is similar in construction to the 
central power plant. A travelling crane of five tons’ capacity 
traverses the entire length of the building. The three 
centrifugal pumps are driven by direct-connected three-phase 
synchronous motors. The horizontal revolving fields of these 
motors are keyed to the vertical shafts of the pumps, and their 
armatures are supported on I-beams placed across the top of 
the wheel pits, the bottom of the-armature castings being 
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flush with the floor. One 40 f. p. motor, running 214 revolu- 
tions, operates the constant-duty pump, lifting 40 cubic ft. of 
water per second 5ft. Two 125-f. . units, running at 
167 revolutions per minute, lift 500 cubic ft. per second 
through 3ft. to the discharge. The remaining apparatus 
consists of one compound cylinder pump directly geared 
to an 800-G.E. railway motor, operated by 125-volt direct 
current. This pump is for the purpose of emptying the pits 
of seepage water before starting the pumps, as the motors 
have not sufficient torque to start readily under this dead 
weight of water. Five direct-current 10 m.r. motors, of 125 
volts, are directly geared to mechanism for operating the 
gates, the positions of which are shown by indicators on the 
wall. The plan of operating the valves shown in section is 
not followed. The feeder wires are brought to a receiving 
panel on the switchboard, which is similar in construction 
and finish to the one in the central station. The entire 
current consumed in tbis pumping station is registered by a 
recording wattmeter placed on this receiving panel, and three 
spring break switches connect the feeders to the high-tension 
"bus running the length of the board. Three motor panels, 
one exciter panel, and one transformer panel complete the 
board. The two exciters are rotatory converters receiving 
current from two distinct sets of delta connected transformers, 
which lower the high tension currents to 80 volts, from which 
it is transformed to 125 volts direct current for exciting the 
synchronous motor fields, operating the other motors, and 
furnishing lights for the building. 

The calculated efficiency of the entire system may be roughly 
stated as lying between 50 and 60 per cent. of the power 
generated at the central station. It remains, however, for the 
-elaborate tests which are to be made to determine the actual 
efficiency. 

Mr. L. W. Brown, to whom 1 am indebted for the plans of 
the central station, and the engineer for the National Con- 
tracting Co., which has carried this undertaking to a success- 
ful completion, has met and solved every arising difficulty. 
The drainage system is now on the eve of being placed in 
operation, and is entirely controlled by a drainage commission, 
which has selected Mr. Alfred Raymond, of this city, as 
general manager, whose able management will insure to the 
citizens of New Orleans the successful handling of the drainage 
system. 


THE ZEROGRAPH. 


About two years ago* we described an office type-printing 
telegraph devised by Mr. Leo Kamm. Since then this instru- 
ment has been greatly improved and simplified, and we append 
a description of its latest form. The chief improvement is 
that the number of electromagnets required to operate it has 
been diminished. In addition, the weight which formerly 
propelled the ‘“ synchronising arm ° has been replaced by a 
spring; and this and minor improvements in detail have 
increased the speed at which the instrument can be worked to 
15 or 20 words per minute with but little practice. 

A flat spring moves over a lever which presses against a 
pin on the synchronising arm itself and forces it forward as 
soon as the arm is released by the depression of a key. The 
travel of this lever can be altered by adjusting a screw. 
Originally the depression of a key energised a starting 
magnet which released the synchronising arm, but this is now 
done away with, and the disengagement of the arm is effected 
mechanically, as is also the contact sending a current to line. 
As formerly, when the arm reaches a position corresponding 
to: the key depressed, a second contact is made. Formerly 
this closed the circuit of a ‘‘second-contact magnet," 
whose function was to send a second current to line. 
Now also a second current impulse is sent to line, but the 
* gecond-contact magnet is replaced by a light armature 
added to the printing magnet. 

The action will best be understood by reference to the 
illustrations. Fig. 1 is a general view of the instrument, 
Fig. 2 is a diagrammatic view of the working parts, and Fig. 8 


* The Electrician, Vol. XL., p. 114. 
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is a part elevation, showing the detail of the synchronising arm, 
the attachment of the type quadrant, the printing hammer, and 
the upper end of one of the contact pins. The figures apply 
equally well to the instrument at either end of the line, as the 
same instrument is employed for transmitting and receiving; 
in fact, the message transmitted is recorded on the tape of the 
sending instrument. If any key K is pressed, it raises a 
corresponding pin P in front of the synchronising arm or 
balance S, and also causes the stud 7 on the rocking lever 
beneath the key to leave the receiving contact 1, permitting 
the contacts 2 and 8 to come together; at the same time 
contact is effected at 3, and a current is sent to line from the 
battery G. If no relay is being used, plugs are inserted at a 
and a, and the current received parses through the releasing 
magnet A, which attracts this armature and pulls back the 
little catch & on the synchronising arm, allowing it to swing 
forward synchronously with the arm at the transmitting end. 
The two arms continue their rotatory motion until the arm at 
the transmitting end is stopped by the pin P, and closes 
the local circuit passing through the printing magnet B 
to the battery G. The light armature already men- 
tioned on the printing magnet is attracted, and sends 
a second impulse to line, which is in its turn received 
by the magnet A on the receiving apparatus. This 
magnet again pulls the cord of the balance, and a small 
plunger » is made to protrude against the nearest pin, closing 
the local circuit of the printing magnet in precisely the same 
way as in the transmitting instrument. A condenser is 
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Fic. 1.— General View of the Zerograph. 


bridged across the printing magnet, to diminish sparking. 
The armature 4 of the printing magnet moves a hammer 
which presses the paper against the type. Directly this 
armature moves, a rocking lever 5 is tilted over, breaking the 
circuit of the printing magnet and closing ihe circuit of 
another magnet C. This is also a strong magnet, termed 
the zero magnet, and it returns the synchronising arm back 
to its initial or zero ” position. 

If worked over long distances, a relay is used by inserting 
the plugs of the plug switch at J instead of at a, when a 
secondary battery of 12 to 16 volts suffices to work both the 
local and line circuits. 

To have the maximum number of signs with the minimum 
number of keys, there are two types on each type spring ; and 
there is a special key, as on some typewriters, to change 
from upper to lower case. The quadrant on which are the 
type springs is moved up or down when this key is pressed 
or released by a very simple but effective arrangement. 
This is best seen by reference to Fig. 8. On each type spring 
are two types T, and T,, one above the other. Attached to 
the printing hammer H is a metal piece U U,, one-sixteenth 
of an inch thick, the two ends of which are grooved as indicated 
by the dotted line. Each time the printing magnet is energised, 
the end A of the hammer comes forward and strikes one of the 
types against the tape and ink ribbon on the wheel W. In 
the position shown in the figure it will be the type T, that is 
printed. When, however, the shifting key is depressed, a pin 


lis raised which stops the synchronising arm when the flat 
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wheel Y is in the position Y,—.c., in the same plane 
as the end V of the piece U U, As the latter travels 
forward it lifts the wheel Y and the whole carriage R, on 


OOOO 
RELAY RELAY 
COILS CONTACT 
Fic. 2,—Diagrammatic View of the Working Parts of the Instrument, 


which is the type quadrant Q. This rises by exactly the 
difference in height between the two types T, and T,, and the 
type T, comes into action. The type carrier is held in its 


Fic. 3.—Part Elevation, showing ‘detail of the Synchronising Arm, 
attachment of the Type Quadrant, Printing Hammer, and upper end of a 
Contact Pin. Scale: One-half. 


upper or lower position by a light spring 5 resting in one of 
the grooves n, or n, When the other shifting key is depressed, 
the synchronising arm is stopped in a position in which the 


underground cable from London to Leamington. 
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wheel Y is at Y,—7.e., in the same plane as the end U, of the 
piece U U,, this end being bent round by the angle equal to 
that between the two contact pins. Then on the backward 
stroke of the printing hammer the part U, presses against the 
upper part of the wheel Y and pushes down the type carriage. 
It should be added that the position of the type quadrant 
corresponding to these two keys is just beyond the paper, so 
that nothing is printed when those keys are depressed. 

It is claimed by the maker of this instrument that the effect of 
capacity resistance and inductance on a long line is minimised 
by the fact that the duration of each current impulse is extremely 
short—viz., less than that of a Morse dot from a Wheatstone 
automatic. Successful trials, we are informed, have been 
made on an iron telegraph wire between Berlin and Frankfort. 
on-the-Oder, and subsequently some machines were ordered 
by the Berlin telegraph authorities. The machines have also 
worked successfully on a metallic circuit line from Brussels to 
Antwerp and Ostend and between Paris and Rouen. The 
latter line consisted of 100 miles of phosphor bronze, 100 miles 
of iron wire, and the remainder underground. Mr. Kamm 
informs us also that two machines at present on trial at the 
General Post Office in London have been worked on the new 
Perhaps 
the most successful trial, however, was made between Paris 
and Brussels during a lecture given by Prof. Gérard. 


ELECTRICAL EYES. 


BY G. H. ROBERTSON, F.C.S. 


Many readers of The Electrician may have noticed 
articles under the above heading, or a similar one, which 
appeared in various newspapers some two or three months 
ago, and possibly they may have felt curious to know a little 
more about Mr. Stiens’ work. It is not the first time that an 
attempt has been made to give sight to the blind, or to find a 
substitute for the human eye; and it will be remembered that 
two or three years ago Mr. Edison proposed to utilise the 
X-rays for this purpose, although it is a little difficult to 
understand how rays, which are useless for purposes of vision 
to those whose sight is perfect, could possibly be of use to 
those who have lost their sight. Further, the physiological 
action of the rays is known to set up inflammation under 
certain conditions, and it seems that there would be some 
danger of causing inflammation of the optic nerve if it were 
exposed to the action of these rays when not protected by the 
lens of the eye, as it is in the case of a normally healthy 
person. Mr. Edison did not hope to be able to do more than 
show the shadows of objects to the blind, but Mr. Stiens is 
more ambitious in his ideas, for, according to a representa- 
tive of the Daily News who interviewed him, Mr. Stiens has 
succeeded in constructing an electrical apparatus which forms 
an efficient substitute for the eye itself. But here it will be 
best to quote from this newspaper’s report, because the results 
recorded are rather surprising. 

Mr. Stiens is described as a Russian scientist and a Doctor of 
Philosophy, but the university at which he obtained his degrees 
is not given; and then we are told that, in response to the 
question, ‘‘ You say you will make the blind to see?” Mr. 
Stiens replied, ** Absolutely. I give artificial sight, 
and it makes no difference whether the person was born with- 
out eyes, whether the eyes have been wholly or partially 
destroyed since birth, or how the sighthas gone. . . . My 
apparatus will, as in the camera, focus the rays of light from 
the object to the brain, and sight is given, the objects being 
clearly seen, not inverted, but in their proper form. My 
apparatus constitutes a substitute for the lens. . . . So 
long as the receiving part—the brain—is there, my apparatus 
will do the rest. The rays of light strike my apparatus 
instead of the eyes, and pass thence to the brain, the real 
camera. And the apparatus will be effective carried anywhere, 
80 long as it is connected with the body, the nearer the brain 
the better.” The interviewer was then asked by Mr. Stiens 
whether he would like to test the apparatus, and eagerly 
replied in the affirmative, whereon he was taken into a small 
room and “ effectually " blindfolded, ; I could see abso- 
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lutely nothing. Matches and candles were lighted before me, 
but I could not see them. Then I was connected with his 
apparatus. I felt a slight sensation of an electric current 
passing through my body. Then quickly the darkness passed 
away, a dull grey took its place, and was succeeded by a 
bright light. I saw fingers held up before me, and a disc 
that looked like a coin. And when I was disconnected from 
the apparatus I found I was standing just where I was when 
the eyes were bandaged. Mr. Stiens had been by my side all 
the time, and there was no one else present." The inventor 
would not permit any examination of the apparatus, as the 
patents for it have not yet been applied for, nor would he 
explain the precise character of his invention, or the means 
employed to achieve such results, but he claimed that the 
apparatus performed all the functions of the eye, and was a 
substitute for it. 


Now, as I myself have been blind some six years, I was 
naturally interested by this account of Mr. Stiens' achievement, 
and as a first step towards putting myself in communication 
with him, I wrote to the editor of The Electrician to ask for the 
address of Mr. Stiens, who was described in the interview just 
quoted as an electrical engineer who had been working for 
some years in this country. The editor did not know the 
addrers, however, and suggested that I might obtain it from 
the editor of the Daily News, and that I should then arrange 
for an interview on behalf of The Electrician. At the same 
time he offered that one of his staff should accompany me. 
On applying to the editor of the Daily News, he kindly favoured 
me with the following reply: October 12th. The manager 
of the Daily News writes to inform Mr. Robertson that he has 
no knowledge of Mr. Stiens, save that his address is Marion 
Villa, Padua-road, Penge.” 


I wrote requesting an interview, but as over a week elapsed 
without my receiving any reply, I called on Mr. Stiens at 
Penge on Friday, October 20th, accompanied by a member of 
the staff of The Electrician. Mr. Stiens excused himself for 
not having replied to my letter by stating that he was over- 
burdened with correspondence since the publication of his 
discovery, and he regretted very much that he could show us 
no experiments then, as his apparatus was not at Penge, but in 
a laboratory which bad been placed at his disposal. He said 
the report in the Daily News gave an accurate account of what 
had occurred at the interview which he had with its repre- 
sentative. He was an experimentalist who experimented on 
* zee blinds,” and he would be most happy to give us a demon- 
stration of the results he had obtained. But it must be on 
some other occasion, as he had had no sleep for two nights 
owing to his having been engrossed with his experiments; 
and as he scarcely knew what his engagements were then, he 
said he would make an appointment by letter. After some 
further conversation, in the course of which he alluded to 
some marvellous results he had obtained by a new method of 
wireless telephony, we took our leave, Mr. Stiens courteously 
escorting us part of our way to the station. 


Days went by, and the promised appointment was never 
made, so on Saturday, November 4th, having announced our 
intention some days beforehand, we called on Mr. Stiens at 
the laboratory in which he stated he had been working. He 
regretted that he was again unable to give us any demonstra- 
tion, as he had, he said, removed his apparatus to his house 
at Penge on the previous day. However, he told us that he 
had been successful in making a young lady, who had been 

_blind five years, see the light of a lamp which he showed us, 
and that since then she had had some sense of light. The 
lamp in question was an ordinary continuous-current open 
arc lamp, and as the room was very small, it is not surprising 
that she did receive some sense of light from the lamp. I 
myself had a similar experience, more especially when 
a red glass was held in front of the lamp; but I put this 
down to the penetrative power of the red rays, and the 
Subsequent flashes in the eye I attribute to the irrita- 
tion caused in the optic nerve by the intense light. 
Mr. Stiens appeared perfectly satisfied with the result of the 
lamp experiment, and again promised to show us what could 
be done with his apparatus; but, as before, he failed to make 
any appointment, although we expressed our willingness to 
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meet him when and where he liked. Accordingly, on Monday, 
November 18th, I wrote to inform him that, unless the long- 
promised interview was afforded me on or before November 18th, 
I should be obliged, as I am doing now, to publish the record 
of my attempts to obtain a demonstration of the powers of his 
apparatus. Mr. Stiens has subsequently stated to a represen- 
tative of The Electrician that since the date of our first visit to 
him he has, within a week, had no less than 70 blind people at 
the laboratory, and that in each case the person was able to 
see him before he left his laboratory. He further stated that 
he was to be visited by Dr. Campbell (of the Royal Normal 
College for the Blind) and some of his pupils on Tuesday, 
November 21st. I wrote to Dr. Campbell asking for confirma- 
tion of this statement, and received the following reply: 
November 19th. I do not know anything about the tests to 
which you refer. I certainly have not promised to have any 
meeting with the gentleman referred to." In face of this 
reply, and of Mr. Stiens' failure to afford any experimental 
proof in substantiation of the very remarkable claims which he 
allowed to be put forward on his behalf in the columns of the 
Daily News, I think the only conclusion to be drawn is that 
these claims are as groundless as his statement that Dr. 
Campbell had made an appointment with him. 

It may be thought that I have taken unnecessary trouble 
to prove what ought to be a self-evident fact—namely, that a 
substitute for the human eye has not been constructed at the 
present time; and even were it constructed, the connection 
between it and the sight centre in the brain could not be 
established, because it could not be connected to the optic 
nerve, which is a highly specialised structure, and there is no 
recorded instance of any other nerve having ever taken up 
its function, although blindness frequently arises from injury 
to this nerve, the eye itself and the receiving centre in the 
brain being healthy. It is impossible to cause any union to 
take place between the living tissues of the body and any 
foreign substance ; and unless such union could be effected, 
the impressions received by any artificial eye, electrical or 
otherwise, could not be transmitted to the brain by the optic 
or any other nerve. This fact alone ought to have been 
sufficient to prevent credence being given to Mr. Stiens’ 
reputed discovery. However, so much weight is attached to 
statements which appear in the columns of the leading daily 
papers, that I have Beard of at least one blind person whom 
the report in the Daily News has led to believe that an artifi- 
cial substitute for the eye was an accomplished fact, and that 
the requisite apparatus, if not actually already on the market, 
would at any rate be obtainable soon. Moreover, different 
friends have called my attention to Mr. Stiens’ reputed inven- 
tion in the hope that it might be of benefit to me, and so I 
determined to try to find out what foundation there was in 
fact, if any, for the statements which had appeared in the 
Press. The publication of unfounded reports that cures or 
remedies have been found for blindness or deafness causes. 
a great deal of unnecessary pain to the relatives and 
friends of the deaf or blind; for although I doubt if 
the persons themselves ever believe that the lost sense 
can be restored, their friends always hope against hope 
that something may be done. It is therefore most im- 
portant that any claim of this nature should be thoroughly 
sifted before it is given to the world. There is also the 
danger that reports which have appeared in influential papers 
may be utilised by quacks for their own purposes, and these 
two reasons must be my excuse for treating Mr. Stiens” 
pretensions at such length. 
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PROF. SILYANUS P. THOMPSON’S PRESIDENTIAL 
ADDRESS TO THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


The Institution of Electrical Engineers represents not only a great 
and growing industry, but also an importaut scientific profession. 
Any man, therefore, who finds himself placed by the will of his 
fellow members in the position of president of such an Iostitution 
may well ask himself, on entering upon hie term of office as head of 
the profession, what are the interests of the Institution, what are the 
most pressing needs for its developm nt, and how he can best serve 
those interests or aid in that development. In these davs the 
advancement of scence depends largely upon the mutual co operation 
of scientific workers and cf the societies founded for the diffusion and 
co-ordination of knowledge. The progress of electrical engineering, 
both iu its industrial and its professional aspects. depends likewise 
in no small degree upon the combination of E ed engineers of all 
classes in active union. Rightly conducted, the influence of such an 
Institution as ours, both within and without its borders, is very great. 
If we speak in the name of the united profession, with the weight of 
the whole industry to emphasise our views, we command the respect 
not only of all other professional bodies, not only of other industries 
akin to ours, but of public bodies, central as well as local. We can 
influence even the administrative departments of the Government 
itself when considering any regulation or proposed legislation touch- 
ing electrical questions. 

Turer, our discussions in this room have a most direct influence 
not onlv on the development of electrical practice, but on that of 
electrical science. To find an instance I need hardly go farther than 
the presidential address of Prof. Hughes in 1886, which set the elec- 
trical world discussing the effects of self-induction. The number of 
scientific Papers read before this and other bodies during the 
succeediog two or three years upon the measurement of self and 
mutual induction is directly attributable to the effect of that remark- 
able address. In the electrical world, however, there are many other 
influences at work. Great as may be the influence of scientific 
societies, of the open discussion of scientific and technical problema, 
there are others equally potent. The prices of the materials used 
in our industry—iron, steel, copper, gutta-percha, india-rubber, 
mica—the cost of coal, the cost of water power, the cost of trans- 
port by land and sea, the cost of labour, the technical skill and 
training of our designers and manufacturers relatively to those 
of our foreign competitors—all have the most direct influence 
in determining the development of the industry in one direction 
or another. At a time of disquietude in international politics 
many of these factors in the problem may far outweigh the direct 
influence of our Institution. All of them will have an influence, 
direct or indirect, on us. For we flourish in proportion as the elec- 
trical industry flourishes ; and as the Empire flourishes so will our 
Institution share in the general weal. Yet amid this complicated 
state of the conditions which determine the future of the electrical 
industry our Institution can render real and lasting service, if by 
<lirecting attention to the things which make for progress, 
if only by pointing out the path along which technical 
advances ale being made or are to be made, it can assist the 
manufacturer, the designer, the contractor, the consulting 
engineer, and the capitalist, and ultimately the authorities of 
local and central government, There is no question but 
that at the present time money is being spent in this country, iu 
many directions not to the best advantage, on electrical schemes 
which are ill-advised, or antiquated, or too petty ; that machinery is 
being constructed on wrong lines, to be discarded a few yeara hence 
long before its natural term of life is reached ; that electrical appli- 
ancer, because not made to the standards recommended by experience, 
are made in smaller quantities at a time, and therefore at greater 
expense than necd be. Our Institution, by the recommendations of 
its standardising committee, has tried to prevent at least some of this 
waste; and it might do much more without imposing any harmful 
restrictions upon the freedom of a single individual. li it can point 
out the trend of opinion the ameliorations resulting froin experience 
iu all parts of the world ; if it can help to diffuse amongst its 
membership generally a knowledge of these things and of the latest 
discoveries and inventions, the benefit it will confer not only on 
its members but on the industry at large, will be no small one. 

I therefore propose to direct your attention to some of the 
tendencies which manifest themselves at present in the e'ectrical 
world; some of them doubless transitory, but others indicating 
changes of a permanent kind. 

In telegraphy, the oldest branch of our profession, there is not 
much room to chronicle change. Nevertheless, there is an obvious 
tendency to increased use of automatic methods of sending. Slowly 
but surely the use of the automatic transmitter is extending in cable 
service, whilst on the Continent and in America the oe aa 
of the Wheatstone automatic are being gradually recognised, as the 
increase of matter to be transmitted over existing land lines 
causes a demand for accelerated methods. It may be here 


recalled that the very first Paper read before this Institution 
on March 13, 1872, when it commenced operations as the Society of 
Telegraph Engineers, was on the topic of automatic transmission. 
The use of alternating currents of a fairly high frequency is aleo 
receiving attention. Prof. Rowland has invented a multiplex type- 
writer working with alternate currents. The substitution of delicate 
optical receivers working by photography, for the purpose of enabling 
more rapid signals to be received, for the relays and recorders 
previously used, opens out a further field. Just as the limit at 
which the hand can send is surpassed by the automatic sender, eo 
the speed at which the eye can read the visible motion is surpassed 
by that of the photographic receiver. In this connection the recent 
suggestions on the one hand of Squier and Crehore, and on the other 
of Pollak and Viràg, demand careful attention. The experiments of 
the latter between Buda-Pesth and Berlin appear to have come as a 
surprise to many Continental electricians not previously conversant 
with the Wheatstone automatic transmitter; while the success that 
they have obtained in sending words at the rate of 1,300 to 1,500 
words per minute over a land line 475 miles long once more raises 
the familiar question whether a mile or two of subterranean cable 
inserted in the line would not have effectually barred the transmis- 
sion and reduced it to ordinary rates. We need not believe all the 
nonsense telegraphed by special correspondents to the dailv press 
from Vienna, that home of scientific canards. But Pollak and 
Viray’s results are of more substance than the imaginary achieve- 
ments of Jau Sezsezepanik. It is interesting to note that in their 
experiments success was largely due to the use at each end of the 
line of an inductive shunt—a device advocated so strongly fur cables 
by our late past President, Mr. Willoughby Smith. 


When we turn to the question whether such rapid methods of 
signalling will prove of any use on subterranean or submarine 
cables, we are still confronted by the old difficulty that no improve- 
ments whatever in apparatus at the ends of the cable will get rid of 
the sluggishness inherent in the cable itself, if constructed upon the 
traditional patterns The suggestion which I advocated in 1893, of 
accelerating the speed of signalling by attacking the problem in the 
middle instead of tinkering at the ends, has not vet borne fruit. My 
suggestion to construct cables with a series of self-inductive artificial 
leaks of high resistance distributed all along its length to combat its 
distributive capacity appears to be too radical to be acceptable to the 
cable authorities But it is self-evident that, whatever good an 
inductive shunt (or artificial “leak ”) at the end of a cable will do 
iu getting rid of the static charges, an inductive shunt (or artificial 
inductive “ lenk“) at the middle will do just twice as much. Why, 
then, should the suggestion to utilise this known property at one or 
more points along the length of the cable not be put to an experi- 
mental trial! 

Of the tendencies in the telephonic world I forbear to speak. 
Great Britain has little to be proud of her record—past aud present 
—in that line. She lowe the microphone, freely civen to the 
world by its too generous inventor, to be exploited as a monopoly by 
others. 

The competition of electricity with as a means of illumination 
has been rendered very severe by the improvements introduced 
during recent years in incandescent gas lighting. The discovery of 
the properties of the rare earths in giving an augmented illumina- 
tion—the result of a purely scientific research—was the foundation 
of the invention of the Welsbach mantle. It is singular that the 
very same properties were not turned to account in electric illumi- 
nation before the invention by Nernst of the lamp which bears his 
name—a lamp for the commercial introduction of which electrical 
engineers are still waiting expectantly. Meantime a far more 
Pp ans factor in the economic struggle remains in a ible 
reduction of the high prime cost of electric wiring of buildi 
Could electric house wiring be carried out as simply and as cheaply 
as the putting in of gas pipes, an enormous advance might be confi- 
dently expected. But so long as our station engineers and our fire 
insurance inspectors insist on having both wires fully insulated, and 
do not allow an uninsulated or a semi-insulated return conductor, 
so long will this advance be delayed. With the introduction of 
armoured conduits for interior wiring, surely the prejudice which 
requires a double insulation will disappear. 

In the public distribution of electric energy for lighting and power 
the necessities of economic working are effecting a slow but sure 
revolution. The methods that were in vogue at the date when the 
Electric Lighting Act of 1888 made electric distribution in this 
country commercially possible are being superseded. Larger gener- 
ating units are being used in our stations. Larger areas of supply 
and fewer generating centres in an area are a necessity of the 
time. From the row of little bipolar dynamos, each with its own 
small high-speed engine—a sight so familiar ia the older lighting 
stations of this country—we are gradually passing to the use of large 
multipolar machines coupled to larger and more economical steam 
engines, Ten years ago a distribution at six miles from the generating 
station was looked upon askance by many electrical engineers. To. 
day it is recognised that the secret of economical work is to generate 
on the large scale—“ in bulk” as the phrase goes—and to distribute 


E: asserts itself here uncontested. And wit 
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over large areas at an appropriately bigh voltage. Whether the 
prime source of power be hydraulic or thermal, the problems of 
economic distribution are essentially identical. Two of the most recent 
examples — both of water power stationr— must suffice. At the Kander- 
werke at SE a pressure of 4,000 volts suffices for the distribution of 
current for lighting and power within a radius of six miles; but for the 
30 mile distribution from the same station,'to supply the city of Berne 
and the Burgdorf-Thun railway, a 16,000-volt pressure is adopted. 
"Ehe city of Milan, which is lit by power from the hydraulic station 
zt Paderno, 24 miles distant, receives its currents at 13,500 volte. 
When electric energy is thus generated and distributed on the larger 
Scale the time-honoured methods suitable for parochial areas must 
give way to newer ones of greater economy. Continuous current 
generators and motors are unsuitable for operation in such wise at 
economic voltages. The great superiority of alternating currents 
the greater economy of 
copper that is afforded—in the transmission at a given superior limit 
. of voltage— by the use of three-phase currents, coinmercial considera- 

tions of the most elementary order decree that the fittest shall 
survive. It was doubtless in its time a great advance when the late 
Dr. Hopkinson in this country, and independently Mr. Edison in 
America, introduced the “three-wire” system, in which, by the 
employment of a central or neutral wire, three copper conductors 
were made to suffice where four conductors had previously been 
needed. The obvious economy of using ome neutral wire instead 
of two separate retuin conductors was sufficient to secure its 
rapid adoption. But with the introduction of three-phase distri- 
bution we may now have three wires doing the work of six, each 
wire, when the circuits are equally lcad«d, serving as a return for 
the currents cf the other-two. In cases where, as in three-phase 
lighting, the three lines are not equally loaded, we may, by adopting a 
Y-grouping with a neutral wire leading back to the common junction 
have one neutral wire serving in the place of three separate return 
conductors; thus carrying forward Dr. "Hopkincon's idea to its 
logical extension. Experience in Heilbronn, in Strassburg, in Lyon, 
and a score of other places proves that the fear formerly exprersed as 
to difficulties in balancing the circuits is unfounded. In the light 
of tuch experience it is not piemature to say that the use of the 
three-wire system with continuous currents is obsolete. Obsolete it 
is not, however, in the sense of being disueed. Obsolete it is in the 
sense that a better and more economical method is known and is 
already largely in use. Of all the new lighting stations now under 
construction in middle Europe quite two-thirds are designed for 
three-phase work. Even in Berlin, where the admirably engineered 
group of lighting stations on the continuous-current plan has been 
eminently successful, financially and technically, all extensions are 
being made on the three-phase plan; and in a few years the whole 
will probably have been converted to alternating currents. 


. While the continuous current is, of course, the only species admis- 
sible for electrolytic work with all its rapidly-growing applications 
in the chemical industries, the superiority of alternating currents 
for motive power and for all long-distance work is every day 
becoming apparent. Only a very short time ago it was the fashion 
to decry alternating currents on the alleged ground that alternatin 
current motors were not self-startiog. That reflection might have ha 
some weight 10 years ago. But the simple truth is that continuous cur- 
rents will not work motors at all except toys of the old Barlow wheel 
type. Let him whodoubts thisstatement ask himself what isthe purpose 
of that costly organ, the commutator, which is an integral part of every 
so-called continuous-current motor. The sole function of a commu- 
tator is to commute a continuous-current into an alternating one, or 
nice versá. If a continuous current will drive a motor, why go to the 
expense of putting into any motor a commutator to commute that 
current into an alternating one inside the machine! Moreover, the 
unnecessary commutator—for it is unnecessary if the currents are 
supplied to begin with as alternating currents—introduces the risks 
‘attendant upon the use of “ brushes ”—risks which have led the 
imsurance companies to prescribe that all motors with commutators 
should be put in fire-proof enclosures. Let it be once realised that 
the commutator is an unnecessary excrescence due to the supply of a 
particular kind of current which won’t work a motor until commuted, 
and that, with the supple of the proper kind of current. no commu- 
tator is needed, and before long we shall see these restrictions with- 
drawn. A common grindstone is a thousand times more likely than 
a well-constructed modern conunutatorless motor to cause an out- 
break of fire. Yet no one prescribes fire-proof enclosures around 
grindstones in any ordinary factory. hans 
Another tendency of the times is the simplification of the switch- 
board, its construction of fire-proof materials throughout, and with 
more room both before and behind for the good arrangement of gear 


and connections, and the avoidance of an unnecessary muitiplication 


of fuses. The avoidance of step-up transformers by direct generation 
at high voltage is in itself an obvious step toward simplification. 

In the working of alternate-current generating stations, where 
parallel running of a number of generators is a necessity, the 
station engineer has always had before him the fear of a serious 
breakdown should anything happen to one of the generators. If 


the field magnet of any one generator loses its magnetism through 
any failure of the exciting current, then all the other generators 
instantly pour an immenee current through its armature, with dire 
disaster not only to it but to the station as a whole. All manner of 
devices have been designed to combat this dread eventuality. Fuses 
and safety-devices of every description, including automatic discon- 
nectiog gear warranted only to operate for currents in opposition of 
phase, are found not always to do their duty. Much discussion has 
arisen as to whether the excitation of alternators in parallel ought 
to be an excitation in parallel, or whether each alternator ought to 
be provided with a separate exciter on its own shaft. Even excita- 
tion in duplicate from two independent sources has been tried. 
It- is fatis actor to note that a means has been discovered 
which will entirely remove this source of anxiety, and render 
such accidents imposeible in the future. Let me here narrate 
a test described in a recent number of the Bulletin de ‘la 
Société Internationale des Electriciens (December, 1898, 498) 
upon two alternators of 250 kilowatts each, direct-driven at 
67 revolutions per minute by two horizontal compound engines, 
the alternators being constructed by the well-known house of 
Farcot. Both alternators were separately excited, and were syn- 
chronised together and put in parallel in the usual manner. While 
thus running, the excitation was suddenly cut off from the field- 
magnets of one alternator, and then the steam was cut off from 
ihe engine of the other alternator, which remained excited. 
Both machines continued to turn, the unexcited alternator 
continuing the supply, furnishing current for the lighting 
circuit, and also supplying enough current to continue to 
drive at nearly normal speed the other machine and its 
engine. This extraordinary test, repeated many times, took 
place in the lighting station of the town of St. Ouen. The 
explanation lies in the construction of the alternators. Their 
revolving field-magnets are furnished, on the plan' suggested by 
M. Leblanc, with the device termed by him an amortisseur, which is 
nothing elee than a simple and substantial squirrel cage of copper 
embedded in the pole pieces of the field-magnets, each pole being 
perforated with six slots to receive six stout copper rods, the 


whole of which are short-circuited together by two external 


rings of copper. We are all familiar with the device of the 
embedded squirrel-cage construction introduced by: Dobrowolsky 
and Brown nearly ten years ago into the so-called rotors of 
polyphase motore. In these motors the squirrel-cage structure 
revolves at a slightly lower speed than that of the revolving mag- 
netic field ; and it has long been known that if the same structure 1s 
mechanically caused to revolve at a speed slightly above svnehronism 
the machine becomes a generator, taking power to drive it. In brief, 
the induced eddy-currents in. the copper structure, when revolved 
above or below synchronism, magnetise it and make it act as a field- 
magnet. Leblanc, adapting this device to the actual field-magnets 
of alternators, has not only simplitied the'operation of synchronising, 
but hes given to the alternator the new and remarkable property 
that, on the failure of the excitation from the ordinary source, the 
automatic action of the eddy-currents comes into play, and thereby 
entirely prevents the disastrous reactions which have been so much 
dreaded by station engineers. I regard this invention as one of the 
most important of recent years. It has been applied also to the 
600-kilowatt alternators in the sector of the Champs Elysées in Parie. 


Paseing from the generation of current to its utilisation for electric 
traction, the most notable evolution now in progress is that of the 
application of electric power to heavy railways. The application to 
street railroads—in other words, the mere tramways — has been an 
accomplished fact for ten years on the other side of the Atlantic, 
where there are now thousands of miles of electric tramways, mostly 
operated from overhead lines from which the current is taken by a 
contact trolley-wheel. Ifin this country the development of electric 
tramways has been slower, we have at least the advantage that our 
cities are not disfigured by networks of overhead trolley lines. No such 
objections hold good for rural districts, and slowly but surely both the 
industrial and agricultural districts of England are being furnished 
with electric intercommunication with its many attendant advan- . 
E It may come as a surprise to many who think England 
behindhand in this respect, when they learn that while the total 
subscribed capital invested in this country in 1899 for public electric 
supply is about £17,800,000, no lets than £20,800,000.is already 
invested in electric traction. Of the effect of the introduction of 
electric traction asa social and economic factor I have spoken else- 
where: There can be no question of the immense social benefit, par- 
ticularly to the artisan population, afforded by this means. But the 
electrical engineer is now engaged on the still greater probiem of 


operating heavy railways, and the development in this branch is being 


watched with keen interest. The twodeep-level railways in London, the 
City and South London Railway and the Waterloo and City Rail- 
way, both of which have amply justified their promoters, are shortly 
to be supplemented by the Central Electric Railway, an undertaking 
of mach greater magnitude, while several other similar schemes 
are either under construction or authorised. In the City aud 
South London Railway the rolling stock is designed (for separa‘e 
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electric locomotives., each drawing three pastenger cars, The 
gauge is 4ft. 84in. On the Waterloo and City line the trains 
consist each of four cars, of which the two end ones are fitted 
with motors, four motors on each terminal car, so that the train 
can be driven by either set of four motors. Each train can carry 
204 parsengere. The gauge is 4ſt. 84in., but owing to the size of the 
tunnel ordinary railway rolling stock could not be used. In the 
Central London line the gauge is also 4ft. 84in. The locomotives, 
cach with four geariess motors, weigh 35 tons each. Each will draw 
& train of seven care, with a seating capacity of 336 persons per 
train. The total length, including sidings and cross-over lines, 
exceeds eight miles of double track. 

In all three of these railways the current is taken from a third 
rail on the surface, and the return circuit is through the ordin 
rails, which for this purpose ate bonded with copper bonds. All 
these Jines are operated bv continuous currents at 400 to 500 volta. 
In the case of the Central London line part of the feeding is effected 
through rotatory converters, which receive three-phase currents from 
step-down transformers. 

In sharp contrast to these three London undertakings is the 
Burgdorf-Thun railway in Switzerland, which was opened in July last. 
It is in every sense of the word a full-gauge railway. Not only is its 
rolling stock full gauge (the full gauge of Switzerland is 4ft. 8in.), 
but the railway admits of use by ordinary steam locomotives 
drawing ordinary trains. The electric rolling stock is of two kinds— 
automobile cars carrying 66 passengers each, for use singly or in 
pairs, and locomotives of 300 H.P. each, for drawing trains of ordinary 
carriages or goods wagons. This railway is worked by alternating 
currents supplied in three phases, at 750 volts, the feeding being 
effected tbrough stationary transformers at 16,000 volts. The currents 
are taken from two overhead conducting wires, the rails serving as 
the third conductor. The e of line thus electrically equipped is 
40 kilometres, or 26 miles. The arrangements were designed, and 
the electrical equipment constructed, by Messrs. Brown, Boveri and 
Co., of Baden, who were the first to apply three-phase currents to 
traction. In the Lugano tramways as a commencement, then in the 
steep mountain light 1ailways of Engelberg, of the Gornergrat, and 
lastly of the Jungfrau, they gained experience in this method, which 
now stands triumphantly demonstrated in its adaptability to the 
gervice of heavy lines. | 


(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Bolton Municipal Electric Supply Works. 


As may be learnt from the following subsidiary table, the 
municipal eleciric supply undertaking at Bolton has from the 
commencement made excellent progress ; and considering the 
magnitude of the concern, the results obtained in the working 
during the last completed year, as set forth in our first 
analysis this week, indicate that an excellent general position 
has been attained. 


cu Lu LET Emu. Vu. — — 


on the output of 1897-8, and was productive of a revenue of 
£6,973 at the average rate of 4:02d. per unit. Other minor 
sources of revenue brought the total up to 4:57d. per unit. 

It is exceedingly gratifying to find that the costs are still 

undergoing reduction. Both the works costs and the manage- 
ment charges contribute to a reduction in the total costs of 
from 205d. to 1:95d. per unit. This latter figure, and also 
works costs at 1°42d., are excellent results at the output of 
little more than 400,000 units. It is in the items of fuel and 
repairs and maintenance that the chief sources of economy 
are apparent, the remaining two items of generating costs 
being somewhat higher than the average at the output. 
In conjunction with such a comparatively moderate average 
price as 4:02d, per unit, the working profit of £4,536 is a 
most satisfactory result, representing, as it does, 7 8 per cent. 
on the mean capital expenditure. £1,782 was placed aside 
for the redemption of debt, while £1,599 was the net interest 
charge, thus leaving a net profit for the year of £1,205. 


Dewsbury Municipal Electric Supply Works. 


The second table presented this week deals with the 
accounts of the working, during the year ended at March 81st 
last, of the Dewsbury municipal electric supply undertaking. 
A cursory glance at the salient values in the table shows 
rather disappointing results, but, on the other hand, we must 
hasten to add that there is much to discount the apparent 
retrogression. ! 

Although, as may be noticed, there is a rise in the costs of 
about 0:26d. per unit, the works costs are alone responsible 
for this and more, since ihe management and property 
charges have dropped. The chief source of the increased 
expenditure is the repairs and maintenance item ; but we are 
informed that some of the expenses under this head last year 
were exceptional. 

Among these exceptional items may be mentioned the 
following:—4£180 for replating the greater portion of the 
battery, which, we are told, had got into a very bad state; 
£80 for new furnace fronts and grate bara, and some smaller 
gums in connection with alterations in the arrangement of 
the mains and feeding boxes of the distributing system. 

Unfortunately, there is a material rise in the fuel item— 
viz., from 0·55d. to 0-68d. per unit. This is attributed to 
the poorer quality of coal obtainable as compared with the 
preceding year. 

Thanks to an increase in the revenue, the working profit 
has been kept up, and amounted to £1,006, representing 3:87 
per cent. of the mean capital expended. The interest charges 
absorbed £719 of this, while £765 represents the charge for 
the repayment of loans, thus resulting in a deficit for the 
year of £477, to be met by the rates. 

We give a short table indicative of the history of the 


: -| Pos 
3.2 E u Total W'rk'g pr'fit ing si ZEN 
" 8 : 3 3 | E ac Cap. g RE a = gpr ft | growth of the undertaking since 1895 
Yes |5 REF Total Ea wers — : 
i FIERE EE output. | XPend. . . 2 per * " ene | 
2 8 Bom $ 9" pu^ Total. 8.2 unit Total. mean 3 Ele SETO E a 5 2 -e t 
| 8) 8 Kw. uw. ŠE? sold. | eap. S$ESSS?5 33 RIS zi 9 8 3 
5 m'ths tol |. ME d | md: oe * 8 7 883 PENH 
Mar. 25, 95 65 5,100 T | 35,128 £24,460 | es "T | S 8 ae Kw. E E = l 
aero 117, 9,525 144 400, 94,914 34,910 5:25d. 419d.! 7942679, | - — „o ERR — 
1897, 287 19,477 266) 550 186,957 4,901 480d. 2:81d. 2,296 5.52% 1895 ..... 60| 4,200,121 250 58,0000. 
2 1898, 390 52,000 580 750 841,888 57,038 4 024. 2:05d. 3,771:7-26% | 15 months endiv | | 
© (1899 559 48,740 481 | 1,000 416,635 67255 402d 1:95d. 4,536 7:3% March 31, 1897... .. 67 6,517 125 250 150,875 5'94d. 3. 57d. £1,614 
-= ͥ — — — — — — | Year to Mar. 31, 1898 101 8,056 150 275 145,474 4'65d. 311d. 935 
It will be noticed that during the year ended at March 81st | 1899 ... .... .... r 


Jast the number of consumers has been increased by the 
addition of 169, while the equivalent lamp connections show 
the gratifying increase of 86-7 per cent. The year's output 


The following is the table, omitted from our last issue, 
showing the growth of the Edinburgh electricity supply 


at 416,635 units sold was an advance of nearly 22 per cent. | system :— 


: Output. Units sold. Maximum Working protit. 
ox rd es wee Saati supply Load Total costs 5 
ay 15. | consumers.) connections. Public : demanded. factor. per unit. ; Per cent. to 
ction&.| Total. lighting. Kilowatts. | Kilowatts. per unit. Total. mean capital: 
1896 .... 452 | 57690 | 998335 |... 1160 | 1016 | 998% | .. "ME RED L 
1897 ...... 900 99,970 1,721,557 621,260 2,700 1,621 121 7 1:40d. 574d. | £16,815 8:97% 
1898 ...... 1,630 158,900 2,894,437 834,660 3,300 2,388 158 7 1:44d. 316d. 20,698 TIT% 
1899 ...... 2,514 226,737 4,174,541 | 1,044,733 4,705 5,116 153 % 141d. 277d. 23,750 6'95% 
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Bolton Corporation. Dewsbury Corporation. 


Date of Commencement of 2.5.2 .. | October 31, 1894, [transformera. December, 1894. 
System of Supply | ............ .... . b.. Alt. current trans. sub- stations, also house Three. wire continuous current. 
Chef Engineer........... . ... . — M . .. | Arthur Ellis. O. M. Jonas. 
YEAR ENDED MAR. 51, 1898. | MAR. 31,1899. MAR. 31,1898. | MAR. 31, 1899. 
QUANTITIES— | 
Unite generated [Ll EEEEEEI *99€09 0800009005000 509000 00900900» 9 00 152,805 172,097 
85 BOLD (TOTAL) wan wane CH 6090999090909 0909000€0h. 0009009000609 145,474 161.154 
s Sold to consumers ——Á— a 141,527 144,957 
n sold for public lighting, & o.. . . . ossee. 3,947 16,197 
c M 1,109 1,750 
UNITS SOLD PER 80.P, LAMP CAPACITY ............... 146 133 16:9 184 
Maximum supply demande eese óa 380 kilowatts 481 kilowatts 150 kilowatts 190 kilowatts 
Number of public lamp . . . 5 are 5 arc, 5 (52. c. p.) glow 14 arc, 16 glow% [16 arc, 22 (16-c.p.) glow 
Number of consumers . . s 422. 890 559 101 111 
Connections to mains in 8-c.p. lamps .......... 8 52,000 8,056 10,500 approx. 
CAPACITY OF PLANT IN 8-C.P. Las. 8,600 8,750 


OAPACITY OF PLANT IN KILOWATTS... eene 


tt Per kilowatt 
CAPITAL— — capacity. _ capacity. — 
AUTHORISED dido €9€99*90690090009600900090€00009009000008009 009 bd hd 
eng *06*00000000900900060090009000006000060080€0 € 5.—. 0 Se o o 0 t o oo ode — — os 
Loen (includi ag Debenture charges vas wes 6068 H4 Ran E Vs . : 
Er end (TOTAL . . e. . . . ee 24,881 90˙4 ae 
Loan (including Debenture charges).......... 8 24,881 90°4 — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 119 043 E eH 
Share (unissued) .......... — Á— ——— NE: uH = . 
Share (uncalled) 6 0 %%% % %%% %%% % 0 neee eee eee — aine — 
Loan (including Debentures) ....... 5 119 0:43 HER I 
REPAID (TOTAL ) %%% % %%% CIE „„ „„ „„ 600 218 — — 
RESERVE OR SINKING FUND .......... —Á— — 1,723 6:26 — T" 
DEPRECIATION FUND  ........... eee eee ————— ae os TUM rane 
EXPENDED (TOTAL) .................. . — — 25,303 920 26,691 953 
Lands and buildings ................... . eios 4,933 17:9 4,943 17˙6 
Plant —625*ã-ũõö „ „666666 60 09509000000050009€090999090009GQ09990990 j 11,825 43:0 12,060 43:0 
mo ecco? 9626999000 %% %%% %%% „6 „ . 6 6660 6,781 21747 7,767 27:7 
Miscellaneous . C 1,756 6°38 1,922 6°86 
BALANCE OF CAPITAL ACCOUNT... ————— 6 492^ zu 
REVENUE— Total Per Per unit sold. wold. Total. P er unit sold. 
6ↄdI.ßß. r ienseeateceeeess: 27.928 4568d. £2,820 — 4653d.| £3,269 | 4-870d. 
Revenue from supply ..................... ——— —X E 6,978 40164. 4:460d. ,124 4 655d. 
" meters, &c. ........... v — 219 0:1264. "a 0:1394. 95 0:1434. 
70 public lighting 5655625222666 6 6 6 6 -> — — — € — 
T sale of lamps, & . Minera: 736 0:1244. — 26 0:039 1. 
miscellaneous sources sesoses. — — 24 0 0504. 23 0°034d. 
EXPENDITURE OUT OF REVENUE- 
TOTAL COSTS on. ccsecsssccssscceverscees e 23, 393 1 954d. £1,885 3110d.| £2,263 3:3714d. 
WORKS COSTS............. . 2 —— À 2,461 1 418d. 1,002 : 653d. 1.436 2˙139d. 
Generation of electricity [ OOO OL 2 — 2,390 1877 952 ó 70d. 1,836 1 990d. 
Fuel (including 3 S e 838 0 483d. 532 o 5484. 421 0:632d. 
Oil, waste, water, stores wies C FEE VES $48 0:2014d. 126 0:2084. 159 0:2574, 
Wages at station visse va EN 1,086 0:6264. 562 0:597d. 353 0°526d. 
Repairs and maintenance at station ..... e 118 0:0683. 131 9°216d. 401 0:5984. 
Distribution of electricity y „ 7 0:041d. ||| ^4 210 0:03 Id. 
Wages, &. .. . . . oe cee '— nil — * 47 O Od. 
Repairs, renewals of mains, K. .. . . . 71 | oosa. „% | oogzy |] 50 | 00754 
Publio lighting . oeoa Wi = t | oz 0:118d 
Attendance CCC — T | i 70 0°104d 
RONG WAS ùÜê / : J L 9 C:0134d. 
MANAGEMENT AND PROPERTY OHARGES............... 883 1 456d. 827 1:232d, 
Rent, rates, (aces... ã tse 93 0" 15. jd. 114 0:170d. 
beens ———————— M PR 790 1:804d. 718 1'062d. 
Salaries ..............* FCC 219 0°454d. 509 0:460d. 
Stationery, &. D 41 0:0684d. 31 0:0464d. 
Establishment charges — .............. eene 52 0-086d. 43 0:064d. 
Law charges, oo. . FC 3 4224 0:696d. 330^ 8425 0696A. 1 ^^ 550^ ^ 0:492d. 
to mean to mean to mean to mean 
FINANOIAL RESULTS— Total E exp'nd Total 5 Total. en |Z to mean] motar, | X to mean- Total 1 
WORKING PROFIT POR Tag...... 23,771 7 26% £4,536 737 £935 378% £1,006 3 87% 
Sum carried to Depreciation Fund .................. — — — —: — — — — 
Sum carried to Reserve or Sinking Fund ......... 2,021 3:90% 1,732 2737 682 27157 765 2'94% 
Net interest on loans (incl. Debenture charges) ... 1,443 278% 1,599 257% 732 2:967, 719 277% 
BALANCE FROM LAST AO aeos. — 307 0:1947 - 146 | -059% — — 
BALANCE AVAILABLE FQR DISTRIBUTION, &o. ...... 307 0:597 1,512 2:437 — — — — 
77777 8 ud as 6254 | 252% 477 1'83% 
ORDINARY DIVIDEND PAID TET — — — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 43:85% 65:9% 69:2% 
Expenditure per kilowatt capacity E £3. 17s. 11d. £6. 176. ld. £8. 18. 7d. 
REVENUE PER KILOWATT CAPACITY .................. £8. 18s. 6d. £10. 53. 2d. £11. 13s. 61, 
Expenditure per 8-c. lamp capacity jj .. 2s. 6d. 4s. did 58. 
REVENUE PER 8-0.P. LAMP CAPACITY .................. 53. 81d. 6s. 61d. 78. 51d. 
55 8-C.P. LAMP CONNECTED ............... 48. 21d. 8. Od. 63, 21d. 
Price charged for lighting, per unit ..... e | 6d. to 53d.“ 6d. to Sid. e 
Price charged for power, per unit................ 3 6d. to 31. 6d. to 5d. | 3d. 3d. to 14d. 
Price charged for public lighting ;.... gs 6d. to 34d.¢ 6d. to 3h J. e 
BOLTON.—EEMARKS—3G Inclusive of an amount DEWSBURY.—REMARKS—a@ Glow lamps of 16 c.p. b Over.expended., c Included in figure (fur revenue 


(not stated) for transformers. b Includes insur- from supply." d Includes Town Hall charges £306, Diamond Jubilee illumilnations £80, aud ins.irance £19. e By 
ence £23, and *'cillection of accounts” £58. maximum demand system, 6d. for first 1j hours, 3}d. after. f Owing to their absence in the accounts supplied, we 


: 5 in. ne domend system, 6d. for first hour, are unable to give these figures. 9 After dedacting 474 refunded. A Includes £261 joint expenditure," 
‘mee IN nar rant A ame Ten tec a deum es ARA oy om 
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SLRCTHICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
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THE MARINE 


STUDENTS’ GUIDE TO BUB CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price €s. net ; abroad, 6s. 8d. . 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving? Practical Hints” on the subject. 


THE POTENTIOMETER AND ITS ADJUNCTA. By N. C. Fare. 

e C8 ree, 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C 
RAPHAEL. Price 6s., post free. 

MOTIVE POWER 


— — — 


TIVE POWRI AND GEARING, By E. TeruLETT CARTER. Price 
é „10 e. 
SUBMARINE GABLE LAYING AND REPAIRING. By H. D. WEM. 


BON. Price 12s, 6d., post free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced), Arranged by Dr. J. A. FLEMING, M. A., F.R.8. Printed particulars 
on application. 


ELECTROMAGNETIC THEORY. Py OLIVER Heavisipz. Vol. I. Price 
12s. 6d., post free 18s. Vol II. Now Ready. Price 1%. 6d.; post free, 138. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. By Dr. J. A. FLEMING, VOL. L—THE INDUCTION OF 
ELECTRIC CURRENTS. NEW EDITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free. 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 93 original illustrations, price 7s. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. Price 10s. 6d., post free, Also in German, 8s. 6d. post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 
_ THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d., post free. 
ELECTRO.CHEMISTRY. ` By Dr. GEORGE GOBE. Price 2s., post free. 


- PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
: and H. D. WILKINSON. Price 6s. 6d., post free. . 


DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 

F.M. WEYMOUTH. Price 7s. 6d. post free. | 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
8. RAM. Price 7s. 6d., post free. : 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
W. GRIPEL and H. M. KiLGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 8s. ; 
large-paper edition, 12s. 6d., post free. New edition in the press. 

«THE ELECTRICIAN " PRIMERS. In Two Vols. Pa covers, 2s. 
t free 28. 2d. each; strong cloth 2s. 6d., post free 28. each. "Single 
mers 3d.. post free 84d. 

WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 

BY ELECTRIO WAVES. By Dr.O.J.LoDeE. Enlarged Edition. Price 28. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &o. 
A. C. CURTIS-HAYWARD, B.A. Price 88. 6d., post free. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By FnaNcIS 

JEHL. Price 10s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
gend ZA ve CENGINE T of a Carbon Manufactory. Price 1s. 6d,, post free. 

THE E INDICATOR AND INDICA 
Edited by W. W. BEAUMONT. Price 3s. 6d., post =h IPATOR DIAGRAMI: 

FULL CATALOGUE POST FREE ON APPLICATION, 
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* ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dam Smotam and F. C. RAPHAEL. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. : 


SECONDARY BATTERIES.—By E. J. Wann. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or acoumulators. 

«HE ELECTRICIAN” WIREMAN'S POOKET-BOOK.—Edited by F. O 
RAPHAEL. “The Electrician” Company will shortly publish a valuable 
pooket-book for the use of those engaged in wiring work, both external 
and internal, 


THE ELECTRIC ARO.—By Mra. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric aro, as well as the important results of recent 
research. 


€ ÀM—— M — M HÓ———— M——ÓÓ —  ooaGàó——Á 


sm iE — RR — . —— — — — 


SPECIAL NOTICE. 


NOW READY.—Vol XLIII. of “Tue ELZOrnIcIAR (934 pages) 
bound in strong cloth. Price 17s, 6d., post free 18s. 6d. Also ready, Cases 
for binding. Price 2s., by post 2s. dd. 

A complete set of the Second Series of Tas ELECTRICIAN " can now be 
supplied. These seta are very scarce, and early application should be made. 


D 


DR. STIENS. 


In no direction is electricity likely to be more serviceable 
in the hanäs of skilled men, and in none has it been more 
abused in the hands of the unskilled than when applied to the 
art of healing. Long before medical men had properly 
studied the effects of the electric current and electrical dis- 
charges upon the human organism, electricity was being 
applied by ignorant persons and quacks for the cure of almost 
every complaint. In some cases such applications havé done 
harm, more often they have been innocuous, while frequently 
the mere name of electricity has, through the medium of per- 
fectly useless nostrums, effected the psychical phenomenon 
known as a faith cure." In spite of the advance in medical 
science, and in spite of the intimate knowledge possessed by 
electricians of the science they have made their special study, 
the outside public still regards electricity as an agent whose 
laws are enveloped in mystery and are far beyond the com- 
prehension of mortals. The days of mirac:es being past, 
the place of the supernatural is taken by electricity. Recent 
‘advances in electrical ecience have not tended to render this 
popular superstition less prevalent. Although millions of 
words may be telegraphed daily with absolate precision, 
millions of lamps lighted by means of the electric current, 
and millions of passengers transported from place to place in 
electrically-driven vehicles, the least hitch gives rise to the 
widespread expression of opinion that so long as the question 
« What is electricity? remains unsolved, no engineer can 
expect to control the vagaries of this mysterious power. This 
is no doubt because the electrical and its allied sciences are con- 
stantly being developed in a sensational way. The apptica- 
tions of Réntgen rays and of Herta waves have filled the 
world with wonderment, and the public is ever ready for a 
new miracle. This state of affairs results in the appearance 
from time to time of bogus inventions. At one time a man 
with a smattering of science, or one whose head has been 
turned with too much study, will delude himself into believing 
that he has made an epoch-making discovery or that he has 
found a means to set the laws of Nature atdefiance. Quite as 
often the public aro alone the dupes, and the so-called 
discovery is mercly an effort by its perpetrator to obtain 
monetary gain or a passing notoriety. Probably in the 
majority of ca‘es)sugh incidents do little harm, except 
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occasionally to the pockets of the “inventor” or of his 


victims. When however, electricity is applied by ignorant 
persons with the avowed object of curing a disease or reliev- 
ing an infirmity, much harm, both physical and mental, can 
be done to the over-credulous patient. 

In another column we print an article from the pen of Mr. 

G. H. Roserrson, giving an account of a cruel imposition upon 
those suffering from one of the greatcst afflictions—blindness. A 
short time ago articles and paragraphs appeared in some of the 
most widely circulated daily newspapers to the effect that a 
certain Dr. Strens,a Russian scientist, had invented an electrical 
apparatus through whose medium the blind could see. The 
inventor is reported to have said to an interviewer: ‘‘. . . 
I give artificial sight, and it makes no difference whether the 
person was born without eyes, whether the eyes have been 
wholly or partially destroyed since birth, or how the 
sight has gone. . So long as the receiving part—the 
brain—is there, my apparatus will do the rest.” This 
statement, rendered more plausible by the account of 
an experiment which may have appeared conclusive to 
many, must have aroused hope in the minds of hundreds 
if not. thousands of blind people and their friends. The 
announcement was made in such a manner that these 
poor afflicted ones must have thought that in a short time the 
power of sight would be restored to them. Mr. Roserrson 
has patiently endeavoured, but to no purpose, to obtain a 
repetition of the experiment upon himself. He has twice 
visited Mr. Srixxs, and each time has received a promise that 
the properties of the apparatus referred to should be shown 
to him, but this promise has been disregarded. He is there- 
fore quite justified in concluding that the loudly-trumpeted 
assurance that the blind should tee is no more likely 
to be fulfilled than Mr. Srixxs' verbal promises. What 
greater refinement of cruelty can be conceived than to revive 
the dying hopes and longings of poor suffering people, only to 
dash them to the ground or wear them out again with fruitless 
waiting? Of Mr. Srixxs' numerous other claims to notoriety 
we have no need to speak on this occasion. Let him put on 
one side his other ambitions as an inventor, and show us that 
he has progressed a single step towards discovering a means 
by which eight can be restored, and we shall be among the 
first to respect him. But if he can accomplish no more than 
the delusion of a newspaper correspondent and the narration 
of pseudo-scientific fairy tales, he should be forced to confine 
his operations to directions in which he can inflict no pain, 


THE HIGH-YOLTAGE LAMP. 
(Concluded from page 119.) 


Coming now to the quest.on of efficiency, life, and candle- 
power,generally the average standard of efficienoy worked to in 
high-voltage lamps is about 4 watts per candle-power, but this 
varies considerably during the life of the lamps. Some 
makers employ a much better efficiency at starting than the 
above. Fig. 18 gives a typical efficiency curve, taken by a 
leading English lamp manufacturer on a circuit occasionally 
exceeding the normal voltage by 4 per cent. Another firm 
sends us the curves shown in Figs. 14 and 15 as the results of 

. 8 600-hour test on a new make of lamp. It is reasonable to 
assume that these tests are selected ones, and that they 
have been made with an ideally constant voltage. 

Figs. 16 and 17 are good average light and efficiency curves 
of 8 and 16 c. p. 200-volt lamps of another make. These 
lamps have unflashed filaments," and are nominally 44 watts 
and 4 watts per candle-power respectively. Although plotted 

from tests made by the manufacturer, each is the mean of the 
tests On six lamps taken indiscriminately from stock.“ These 
tests were commenced on January 16th of this year. An 


approximation to a fluctuating public supply pressure was 


obtained in this case. by making use of the factory circuit, 
which is also connected to thé pump tables, where large 


currents are constantly being switched on or off suddenly. The 
dotted lines show percentages of the nominal candle-power of 


the lamp, the full lines efficiencies in watts per candle. 

As might be expected, we have had difficulty in obtaining 
from all manufacturers particulars with regard to the “ flash- 
ing" or treating question. Mr. Stearn, of the Zurich 


— ee | 
LN um um m 


[ 
e 


Watts per Candle-power. 
1 
* 


0 100 200 300 400 500 690 700 800 900 10:0 
Houre, 
Fic. 13.—Efficiency Curve of High-voliage Lamp by a leading English 
Manufacturer. 


Incandescence Lamp Co., which we may mention en passant 
now manufactures a large proportion of its lamps in this 
country, is as much the champion of the untreated filament 
as ever. He informs us that practically no change has been 
made in his lamps during the last two years, and that no 
change was needed. The standard efficiency of his 16-c.p. 
lamps he fixes at from 8:5 to 8:7 watts per candle, of his 
8-c.p. lamps 3:5 or 8:7 to 4 watts per candle, and in his 5 c. p. 
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Fic. 14.— Candle- power Curve of a New 200. volt 160. p. L- mp. 


and 6-c.p. lamps allows a margin up to 4:2 watts per candle. 
As the smaller the candle-power of the lamp the 
finer the filament, an inaccuracy in the size of the 
filament makes a greater variation in the lamp's 
smaller candle-power, and hence a larger margin for 
efficiency must be left. Most makers agree that the 
lower the candle-power of a lamp the poorer its efficiency, 
other things being equal; but nearly all state that they have 
no difficulty in supplying 5 and 6-c.p. lamps at 4 to 4} watts 
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Fic. 15. — Efficiency Curve of a New 200-volt 16-c.p. Lamp. 


per candle, these giving satisfaction to the buyers and 
bringing in repeat orders. Mr. Robertson continues to 
employ untreated filaments and, he informs us, has recently 
been most successful with the fine ones required for lamps of 


smaller candle-power. The Berrenberg Co.,on the other hand, 


have made no progress with untreated filaments ; and Messrs. 
Goossens, Pope and Co. consider an untreated filament to be 
less efficient, as they have found that the light curve of lamps 


L 


154 THE ELECTRICIAN, NOVEMBER 24, 1899. 


with these filaments falls off early in the life of the lamp. It | ment in unflashed lamps. As it comes from the baking 
must be remembered that the object of treating or flashing a pots, the carbon of the finer filaments is denser and has 
filament is not merely to fill up the small holes or irregu- | a lower specific resistance than that of larger filaments. We 
larities in the original filament before it is treated. The ' believe that no definite experiments have been made in this 
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Fio. 16,—Average Light and Efficiency Curve of Six 200-volt 8-c.p. Unflashed Lamps. Nominal rating, 44 watts per candle-power. 


prime reason for flashing is to deposit a layer of carbon on | direction, but it is a fact that while these fine filaments 
the surface which has a lower emissivity than the surface of | are being baked iu the pumps they are frequently run at a 

the filament in its unflashed condition, and thus has a better | higher temperature than could be supported by thicker ones 
efficiency at a lower temperature than the unflashed filament. | without injury, and that in consequence occasional batches of 
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Fic. 17.— Average Light and Efficiency Curve of Six 200-volt 16-c.p, Unflashed Lamps. Nominal rating, 4 watts per caudle-po ver. 


Flashed lamps as a rule fall off less in candle power than | 8-6.p. high-voltage lamps have actually been found to be even 
unflashed ones, but, probably owing to the longer filaments, it | better than the average 16-c.p. high-voltage lamp. This is a 
is contended that there are a greater number of premature | suggestion only, although made to us by a gentleman with 
failures. In this connection we may refer our readers to an | long experience in lamp manufacture; as already stated, it 


article, from an American contemporary, on The Advantages 
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of Long Filaments in Incandescent Lamps," reprinted in | has not yet been made the subject of systematic experimental 
another part of this issue, which clearly states the case from | investigation, and there may after all be nothing in the 
the point of view of the maker of flashed filament lamps. | idea. 

There is one point in the manufacture of filaments, how- We have been fortunate enough to obtain interesting 
ever, which may possibly lead to considerable improve- ' particulars relative to the sales of high and low-voltage lamps 


THE ELECTRICIAN, NOVEMBER 24, 1899. 


155 


. m — — —— —— — 


from various makers, and other miscellaneous information. 
The enormous sale of 100-volt Ediswan lamps has not 
yet been surpassed by that of the high-voltage lamp, but the 
output of the latter type is increasing daily. Eight candle- 
.power high-voltage lamps have not been so much in demand 
as sixteens until during the last year. The Robertson Co. 
estimate that about half their output is in high-voltage lamps. 
They also notice an increase in the demand for the frosted and 
half-frosted types, and will welcome the demand for 240 volt 
lamps which may be prophesied to come soon from those 
desiring to make use of the maximum “ declared " pressure 
allowed by the Board of Trade. Mr. Robertson recommends 
an efficiency of 4 watts per candle for 16-c.p. lamps of high 
voltage, and that this figure should be allowed to increase 
somewhat, say to 4:5 watts per candle, for candle-powers 
of 8 and less. As all other makers, however, he is 
willing to make lamps of better efficiency and shorter 
useful life if this be specified. Mr. Stearn informs us 
that about 80 per cent. of the lamps he manufactures are for 
voltages of 200 and over. The Sunbeam Co. choose as their 
standard efficiency 375 watts per candle-power for 16, 26, 
and 32-c.p. Jamps, but for 8-c.p. Jamps do not recommend a 
-higher efficiency than 4 watts per candle-power. They have 
found in their own testing rooms that such lamps have 
practically as good a life curve as an ordinary low-voltage 
lamp, and that the efficiency is certainly well maintained in a 
500 or 600 hours run with a drop of not more than 8} candles, 
at which point, of course, consumers should renew their lamps. 
Smaller er lamps than 8-c.p. have not such a good efficiency To 
be satisfactory a 5-c.p. lamp requires some 4:5 to 4775 watts 
per candle-power. The Berrenberg Co. promise great things 
as regards efficiency, promising 2 and 2:6 watts per candle- 
power for 16-c.p. and 8.c.p. lamps over a fairly long life. 
Messrs. Goossens, Pope and Co. make their standard lamps of 
the following efficiencies: 5-c.p., 4:5 watts per candle; 8-c.p., 
4 watts per candle; 16, 25, and 32 C. p., 3:5 watts per candle; 
50 and 100 c p., 8-3 watts per candle. They find that the 
sales of their high-voltage lamps are increasing at a rapid rate, 
and that quite two-thirds of their present manufacture is in 
lamps of this type. 


Of course it is well known that the relation between life, 
light, and efficiency of lamps depends entirely on the con- 
stancy of their pressure. Many supply stations allow their 
pressure to vary considerably beyond. the 4 per cent. limit 
prescribed by the Board of Trade, and in consequence the 
‘efficiency and useful life of lamps on these mains is con- 
siderably lowered. The Electric ‘‘ Tested Lamp ” Co., whose 
business may be styled that of expert lamp buyers, have 
inaugurated a system of tests in which account is taken 
of pressure variations, the standard of variation taken by the 
company being that delivered from the mains of the West- 
minster Electric Supply Corporation to the basement of No. 15, 
"Vietoria-sireet. They buy their lamps only subject to their 
‘being up to a specification which includes that a certain 
number be tested and found satisfactory. Mr. A. W. Gattie, the 
manager, informs us that the company numbers among its 
clients Her Majesty's Office of Works, the Crown Agents for 
the Colonies, the Crystal Palace, Madame Tussaud’s, and 
other places of amusement and theatres. After testing 
the lamps for vacuum by placing a tray containing 200 
of them upon a shelf connected to a terminal of an induc- 
tion coil (the bad lamps, of course, showing a distinct 
glow), they are connected to the mains above-mentioned, 
from which each Jamp is removed once in 48 hours 
to be tested for candle-power and efficiency. Mr. Gattie 
informs us that, tested in this way, the lamps usually fall far 
ehort of the figures given by the makers as results of tests. 
We reproduce three curves which he has placed at our 
disposal. Fig. 18 shows an extremely good test, considering 
the variations of pressure, which Mr. Gattie informs us are 
considerablo, while Fig. 19 is an example of one of the worst 
batches of lamps his company have tested. Fig. 20 represents 
a bad lamp of Austrian manufacture, although some of the 
foreign-made lamps the company receives are as good as the 
English ones. Tho apparent peaks on the curves are not 
actually discontinuities; the curves shown are simply the 


lines joining the observations made at 48 hours intervals. 
From Mr. Gattie’s tests he informs us that, as a general rough- 
and.ready rule, he finds that those lamps whose candle-power 
rises least with a slight increase of voltage give the best 
curves under his system of testing. m 

The * Tested Lamp" Co. has lately been directing iis 
attention to improving and developing a device of Mr. A. G. 
Seaman's, which is intended to be placed between the supply 
mains and the consumer's distribution board to prevent the 
over-running of the lamps. This voltage regulator is an 
automatically adjusting rheostat connected to a voltmeter 
relay of foreign manufacture. The rheostat is a set of resist- 
ance coils in series with one of the mains, and the ends of 
each coil are connected to a pair of mercury cups. Around a 
ring situated above the cups and movable up and down are 
copper short-circuiting pieces of gradually diminishing length, 
so that the number of coils short-circuited depends on the 
height of this ring. The ring is moved up or down by one 
of two vibratora not very different from an ordinary bell 
make-and-break, the one controlling the upward movement 
being connected to the too much” side of the voltmeter 
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Fic. 20.—Bad Example of an Austrian Lamp. 


relay, and the other to the too little” side. These vibrators 
are connected through a differential bevel gear the middle 
wheel of which gears by a pawl action into two toothed wheels 
which cause to move up or down a nected to the ring 
above mentioned. The weight of g is relieved by a 
counterweight. This apparatus would, of course, be too expen- 
sive for an ordinary consumer, but the cempany thinks that 
in the case of large consumers the device will have a great 
future before it. 

Before closing this article there is one more point to which 
we would allude—viz., the difference between the English 
standard candle and the Hefner amyl-acetate standard. This 
difference is well known, but what is not so well known is 
that some English makers employ the latter standard in 
rating their lamps. A 16-c.p. lamp, if named according to the 
Hefner unit, will only give some 14 candle English standard 
power, and a lamp requiring 955 watts per Hefner standard 
requires nearly 4 watts per English candle-power. This 
difference should be borne in mind when ordering not only 
foreign but also English: made lamps. 
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THE ADVANTAGES OF LONG FILAMENTS IN 
| INCANDESCENT LAMPS.* 


. During the 4 95 20 years the incandescent lamp has been the 
object of as elaborate investigation and experimentation a3 any 
other one product of the mechanical arts, and an enormous amount 
of time, money, and labour has been spent in its development, 
and with no mean results; but even at the present day, although 
. amps can be made for 240 volts, difficulties are encountered in 
making as good a lamp for the original standard pressure of 110 volts 
as can be made for lower pressure. 

One of the difficulties in the way of raising the voltage of incan- 
descent lamps may be illustrated as follows :— Assuming that the 
lamp is to be of 16 c.p. and of 3:5 watts per candle, its total consump- 
tion of power will be 16x 3 5, or 56 watte. If burned on a circuit of 
about 56 volts this power will require 1 ampere, and the resistance of 
the lamp filament will bave to be about 56 ohms. If, however, it is 
to burn on a circuit of 112 volts the power can only be kept down to 
56 watis by cutting down the current to gampen and the resistance 
of the lamp will have to be raised to 224 obins. Thus it will be seen 
that doubling the voltage increases the necessary resistance four 
t'mes ; which is in accordance with a general law of purely resistive 
apparatus tbat the resistance must be varied as the square of the 
| 5 to maintain the abeorbed power constant, If the lamp is 

esigned for a 220. volt circuit the current will have to be reduced to 
about ] of an ampere, and the resistance will have to be raised 
to the extremely high value of practically 900 ohms to give the 
same economy of current. As the resistance of the carbon falls with 
increased temperature, the resistence cold is practically twice this, or, 
in the last case, 1,800 ohms. 


"M 


FIQ. 1 FIG. 2 
FIG. 3 FIG. 4 


Tle only way to obtain the high resistances of from 200 to 300 
ohms necessary for lamps of 100 to 120-volt circuits is by using 
either a material of high specific resistance or of great length and fine 
diameter. Extended experiments in the direction of finding a suitable 
material of high specific resistance by means of incorporating more 

“highly resistive subsonic with carbon, or otherwise, have uniformly 
proven in vain; the only mater‘al as yet found available being carbon 
m two of its allotropic forms. One of these is a variety similar to 
very dense charcoal, and formed by the carbonization of the original 
cel ulose thread of which practically all filaments rowadays are 
made. This form is known by lamp makers as “ base ” carbon. The 
other is a form of carbon closely resembling ordinary graphite. 

All lamp filaments must contain as a foundation a central core of 
the former, or “base” catbon, filaments constituted wholly of 
graphite being impossible to make, since the graphite can only be 
obtained in the filamert form by depositing it upon a skeleton 
structure of “base” carbon. This deposition is done by means of 
what is called the “flashing” or "treating" process. The carbonised 
cellulose thread is raised to high incandescence by electric current in 
a chamber through which is passed a current of gasolene vapour. 
The white-hot filament decomposes the hydro-carbon vapour, 
depositing the carbon as graphite upon its surface. 


From the American Electrician, 


The“ base" carbon has about six times the specifig resistance of 
the graphitic carbon, so that filaments consisting who M or largely 
of the former can be made much shorter and thicker for the same 
resistance than those containing a greater percentage of graphite. 
Unfortunately, however, the ** base” carbon is much poorer in the 
qualities of economical light emission and life. This 1s not due, as 
many suppoee, to any difference between the light-giving powers of 
graphite and charcoal; iu fact it is generally admitted that all 
substances, no matter what their colour —- white, grey or black — 
ghine with the same intensitv when raised to the eame temperature 
of incandescence. But the graphite gives to the surface of the carbon 
a grey, metallic, steel-like appearance which can be plainly seen in 
all new lamps, end this grey surface, in conformity with a general 
law of physics, radiates much less heat when raised to a given 
temperature than does a dead black or sooty surface such as that of 
the“ base" carbon or that of an old lamp in which the surface of the 
graphite may have been reduced to the charcoal form. A filament 
therefore with a metallic grey surface requires less energy to supply 
this heat waste and raite it to the proper temperature of incandes- 
cence, such, for example, as to radiate one candle-power for every 
34 watts supplied, hence the superior.ty of the graphite for the 
economical emission of light. 

Another superiority of the flashed or treated filament is mechanical. 
The graphite tube or sleeve which surrounds the “ base carbon is 
more dense and stiff than its central core, and hence holds the filament 
more rigidly against vibrations which tend to throw it against the 
glase, and also prevents it from tagging When the lamp is burned in a 

orizontal position. The graphite tube, deposited as it is at a high 
temperature, is a good resistant of the disintegrating effects of heat, 
and maintains the filament probably after the core of base carbon 
within it is broken down, thus greatly prolongiog the life. 


As stated above, the graphite is a good conductor of electricity a3 
compared with “base” carbon, and hence, if much of the cross- 
section of the filament is graphitic, the diameter of the whole will 
have to be small and the length great in orderto obtain the necessary 
200 or 300 ohms. ‘The greater the amount of graphite and the less 
the amount of “base” carbon the better is the lamp for reasons 
pointed out above, and the general rule may be laid down that fora 
given voltage a lamp with a long filament is better than a lamp with 
a short filament, provided—and this is an important provision—the 
long filament is properly supported. 

From tbe inception of the industry until a few years ago most 
incandescent lamps had filaments of the plain loop or shoe-shoe type, 
such as is shown in Fig. 1 of the accompanying cut. The filaments 
were thick and short, and little cr no treatment was employed. As 
the superiority of the longer ty pe became apparent the filament was 
given a loop or coil which allowed its length to be increased without 
enlarging the bulb, and its percentage of graphitic low-reeistance 
carbon to be increased with it so that this filament took the familiar 
form shown in Fig. 2. A variation upon it was the addition of more 
turns in the coil. 

While this form is still made, it is largely giving way to another 
type developed by increasing the diameter of the coil and anchoring 
its lowermost point, ax illustrated in Fig. 3, this being known as the 
oval-anchored type. This allows a further increase of the length and 
percentage of low-resistance graphite, and is made in spite of several 
disadvantages. One of these is the impossibility of practicably anchor- 
ing the filament during the procss of flashing so that unsupported this 
process cannot be carried on at as high a heat as is desirable without 
badly warping the filament. The graphite deposited is more 
dense and stable with the higher temperatures of flashing which 
cannot be obtained on the oval-anchored filament. The cement 
used at the anchored point also causes trouble, This point being 
distant from the glas supporting the anchor wire, and bein 
heated in two directions and cooled in only one, rises to a hi 5 
heat, throwing cff gases within the bulb which combine with the 
carbon on the surface of the filament to darken the latter, 
thereby tending to spoil the metallic gray fin‘sh which gives 
the lamp a high efficiency by reducing the amount of 
energy necessary to maintain the filament at the proper tem- 
perature 8s To out above. In spite of these faults, however, 
the perfected oval-anchored type is far superior to its predecessors, 
solch because a greater Ne ig of the filaments bulk is of the 
purer, denser form of carbon. . 

A further step in the support of long filaments is taken by making 
the filament in two pieces connected in series with each other, 
as shown in Fig. 4, which illustrates what is commonly known as the 
double filament type. This double filament consists practically of 
two &-c.p. 50 to 60-volt filaments connected in series with each other 
by means of a short piece of wire bedded in the glass and cemented 
at its two ends respectively to one end of each filament. In this 
lamp there is no oval coil to twist out of shape and short circuit on 
itself. The loop shape of t^e two filaments allows the deposit of 
grapbitie carbon to be made at a higher temperature, making it 
dense and hard aud durable. 

For high voltage—that is, those intended for 200 to 240-vo!t 


‘| circuits—mechanical difficulties of course, arise in making and sup - 
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porting filaments of twice the length and half the cross-section of 
those for 100 to 120-volt Jamps. The result is that comparatively 
little or no “treatment” can be applied to such filaments without 
making their resistance too emall, which accounts for their failure 
to equal 100 to 120-volt lamps in the qualities cf efficiency and 
longevity. Still other expedients of tupport have to be used with 
there high voltage filaments, such, for example, as anchoring two 
ints, &c. 
a idea of the proportions of graphitic to “ base“ carbon in 
modern 3:1-watt, 16-c.p. 100-volt lamps can be gained from the fact 
that lamps of the oval-anchored tvpe are treated down to approxi- 
mately } of the original resistance of the base of the filament, while 
those of the double filament type are treated down to less than } of 
the original resistance, this reduction being accomplished by depo- 
siting a tube or sleeve of graphitic carbon with a tbickne:s of about 
1, of the diameter of the finished filament, thus making about } cf 
its cross-section graphite, the inside g diameter or 3 cross section 
being “base ” carbon. 


THE ELECTROLYTIC TREATMENT OF COMPLEX 
ö SULPHIDE ORES.* | 


BY SHERARD COWPER-COLES, 
( Concluded from page 118.) 


ZINC SPONGE. 

Tke chief difficulty met with in obtaining gocd deposits of zinc is 
the formation of zinc sponge. The following is an analysis of zinc 
sponge deposited from a solution containing about 300z. of zinc 
sulphate to the gallon, and about 2cz. of ferrous and ferric sulphate, 
and small traces of copper. 
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The author hes substituted zinc eporge for zinc dust, with satis- 
factory resulte, in his regenerative «lectro-zincing process, Zinc 
dust of grey zinc bas of late been in strong demand, no supply 
being available. One reason for this is probably due to the fact 
that at the very low prices that have prevailed some producers 
gave up the production, whilet others, in rebuilding their furnaces, 
adopted the Belgian-Silesian system, whereby emaller quantities of 
zinc dust are produced. Zinc dust, in addition to being used for the 
Cowrer-Coles galvanising process, is employed for the refining of 
carburetted hydrogen oils and zinc-ethy), and is also largely used 
in indigo dying. Zinc dust is also used for the extraction of gold 
and silver from photographic waste, and for the manufacture of 
paint in America. The production of zinc dust in Upper Silesia 
amounts to from 1,600 to 2,C00 metric tons per annum. A number 
of samples of zinc dust obtained from various ecurces averaged from 
96 to 97:5 per cent. zinc ; they all contained traces of cadmium. 

The vexed question of what the formation of zinc sponge is due 
to has been investigated by Mylius and Fromm, Siemens and 
Halske, Nabnsen, Ashcroft, and others. The two former attribute 
it to the oxidation of the zinc. Nahnsen holds similar views—vir., 
that zinc sponge is the result of the decomposition of the water. 
Siemens and Halske, on the other hand, attribute it to the existence 
of zinc hydride, Zn Ha, which they say effects a molecular change in 
the zinc deposited. 

Experiments made by the author to determine if it was possible 
to prevent the formation of zinc sponge by passing a suitable gas 
over the cathode were described in The Electrician, Vol. XLI., p. 382. 

Messrs. Foerster and Günter have lately carried out tome experi- 
ments in connection with the electro-deposition of zinc from chloride 
solutions and the nature of spongy zinc. A zinc cathode was 
suspended in a perfectly neutral pwified zine chloride sclution, 
containing 5:46 grams of zinc per litre, between two anodes of pure 
clectrclytic zinc. The current density was 1-4 ampere per square 
decimetre (equal to 15 5 amperes per square foot). A smooth 
compact deposit was obtained on the cathode for the first six or 
seven hours, but after thirty hours spongy zinc was deposited, and 
the solution was turbid from the presence of suspended basic zinc 
chloride. On filtering off the precipitate, and inserting a new 
cathode, a good deposit was obtained during the firat few hours ; the 


Abstract of a Paper read before the Society of Engineers, Nov. 6. 


electrolyte then became turbid, and at the same time the deposit 
showed signs of becoming spongy. Schnabel* states that the 
formation of spongy zinc may be prevented by the addition of 
chlorine or bleaching powder to the solution. The method proposed 
by Mylius and Fromm, of keeping a solution of zinc sulphate con- 
stantly acid to prevent the formation of zinc eponge, has been tried. 
A einall quantity of chlorine was constantly evolved in the cell from 
two small platinum anodes, which were connected with the positive 
pu of the accumulators, whilst the negative pole was attached to a 
arge zinc plate, which thus served as cathode for both pairs of 
anodes, The formation of spongy zinc, however, could not be 
prevented in neutral solutions by this arrangement. 

The oxygen of the air easily oxidises zinc in the presence of zinc 
chloride, aud a certain quantity of the oxide formed is dissolved by 
the solution, forming basic zinc chloride. Deposition of spongy 
zinc only occurs when the exce:s of oxid2 begins to render the 
electrolyte turbid, and if this precipitation is prevented by the 
periodic addition of hydrochloric acid, good deposits of zinc can be 
obtained. Messrs. Foerster and Giinter therefore recommend that 
the electrolyte should contain a quantity of free hydrochloric acid, 
corresponding to a one-twentieth to one-thirtieth normal solution. 
The acid may be increased until it represents one-tenth normal acid, 
but it should not be allowed to fall below one-hundredth to one 
three-hundredth normal. 

If this slightly acid electrolyte is used in conjunction with the 
arrangement for liberating free chlorine, still better deposits of zinc 
are obtained. When the solution contains 0:2 gram of free chlorine 
per litre, the hydrogen evolved at the cathode does not remain stick- 
ing to the electrode long enongh to impair the surface of the deposit. 
Although the main body of the electrolyte remains tlightly acid, it 
sometimes happens that bad—that is, spongy—deposits of zinc are 
obtained. This is accounted for by the fact that the layer of elec- 
trolyte in contact with the cathode becomes deprive of its free acid, 
but this difficulty may be overcome by sufficiently agitating or cir- 
culating the electrolyte. On substituting anodes of commercial zinc 
for the pure zinc anodes, the zinc deposited on the cathodes was 
found to be entirely free from araenic. 

Messrs. Foerster and Günter have also found that the addition of 
1 per cent. of a perfectly neutral solution of zinc chloride furnished 
good deposits of zinc on electrolysie, whilst on the addition of 
0:025 per cent. of hydrogen peroxide the formation of spongy zinc 
was observed after electrolysing 10 minutes. 


Cost OF DEPOSITING ZINC. 


Nahnsen states that he is able, by using condensing engines, to 
deposit one ton of zinc at an expenditure of from 3 to 31 tons ot 
coal, according to the calorimetric value of the fuel. In ome 
experiment, conducted at a temperature of 92°C. and with a current 
density of 100 amperes per square metre (9:29 amperes per square 
foot), the deposit was not spongy. 

In an article which recently appeared in Engineering the cost of 
electrical energy necessary for depositing one ton of zinc from a zinc 
sulphate solution was arrived at as follows :—The theoretical energy 
required is 2,619 r.H.P.; the cost of this at 0 10d. per E. H. P. 
would be £1. Is. 10d. An energy efficiency of 33 per cent. is, 
however, the average efficiency obtained in the electrolytic copper- 
refining industry, and it is unlikely that this will be exceeded 
in any zinc-depositing process. Multiplying the above estimate by 
100/30, the total comes to £3. 5s. 6d. as the probable minimum 
expenditure per ton of zinc for electrical energy alone, even when 
generated from water power. 

The theoretical amount of electricity necessary to separate IIb. of 
zinc in solution of the sulphate can be calculated by aid of the 
electro-chemical equivalent of zinc, 1,000 amperes per hour sepa- 
rating 2°6741b. of zinc. The decomposition value ot zinc sulphate, 
as determined by Le Blanc, is 2:35 volts, In practice 3°75 volts are 
required when lead anodes are uscd. Assuming that the cost of a 
Board of Trade unit is }d., the theoretical electrical cost of pro- 
ducing one ton of zinc would be £3. 53, 531d. 3141:36 B. T. U, 
4210:93 k. H. P. being required for the purpose. 


WEIGHT OF ZiNc DEPOSITED, 


There is found to be very little difference between the actual 
weight of zinc deposited and the theoretical amount. In practice it 
it found difficult to make any accurate determinations of the actual 
amount deposited as compared to the theoretical, except for a period 
extending over a month or more. According to Messrs. Foerster 
and Giinter, when a 40 per cent. boiling solution of zinc chloride is 
saturated with zinc oxide (the cadmium being subsequently removed 
by treatment with pure zinc), electrolysed at 90°C., with insoluble 
(platinum) anodes, good deos. of zinc are obtained. The quantity 
of zinc thus deposited, when compared to the amount of coppre 
deposited by the same current in a copper voltameter, was found to 
be in good agreement with Faraday’s law. Ashcroft t on electro- 
lysing a similar solution, found that the zinc deposited in the fitst 


Handbuch der Metallhüttenkunde,' II., p: 114. 
t S:hnabel’s “Handbuch der Metallhüttenkunde," II., pp. 214, 215. 
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two hours was 49 per cent., during the next two hours 37 per cent., 
aud during the third two hours 14 per cent. in excess of that required 
by Faraday’s law, whilst in the last two hours the theoretical amount 
was deposited. 

Some careful laboratory experiments have been made by the 
author to determine the actual weight deposited as compared with 
the theoretical, with varying percentages of free acid, the results of 
which are set out as a diagram in Fig. 6. Another set of experi- 
ments was made under the following conditions :— 

The electrolysis was carried out in a small cell having a capacity 
of approximately one gallon. 'The anode consisted of a sheet of 
lead, the submerged area being approximately 10}in. by 4$in., and 
the cathode consisted of a sheet of aluminium with a submerged 
area of lOJin. by 4gin., equal to 45°9295 aq. in., weighing 290-262 
grams. The current density was approximated to 15 amperes per 
rquare foot of superficial area on the side exposed to the anode only. 
For convenience of accurate measurement the actual current was 
approximated as near as porsible to 4:5 amperes. By means of a 
hand resistance this was kept constant to the normal, as far as 
possible ; the actual variation, due to the uneven working of the 
generator employed, after subtracting the deficiency from the excess, 
leaves a balance to be added of only 0:0255 ampere hours, which is 
exceedingly minute, but which has been taken account of in the 
calculations, The plates were adjusted to one inch apart, and the 
time of the test was four hours. The rate of flow of the solution 
through the cell was } gallon in 18min. and 53:2sec., equal to 0794 
gallon per hour, co that the number of gallons treated, inclusive of 
the quantity in the cell at the start, was approximately 4°176. 
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During the test charts were made of the temperature of the solu- 
tion, and also of the volts and amperes. At the end of four hours 
the zinc cathode was immediately removed and washed, and carefully 
dried. There was a bluish-white deposit of zinc, which appeared 
very even, over the surface, and had crept very slightly behind the 
p'ate: the deposit appeared rather thicker at the bottom than at the 
top, and had a tendency to become crystalline and form trees at the 
tottom, and a small amount of zinc may have been lost owing to 
this. The actual weight of zinc deposited was 20 697 grams, as 
against a theoretical deposit for the same number of ampere-hours of 
21°87 grams, showing thus a loss of 5:3631 per cent., or an efficiency 
of 94 63€6 per cent. 


MANUFACTURE OF ZiNC WH. TE. 


Zinc carbonate of excellent colour has been made by precipitating 
the zinc from the zinc sulphate solution by adding sodium carbonate 
after the iron, copper, and manganese have been removed, the iron 
being precipitated with bleaching powder and the manganese thrown 
down as manganic hydrate or as a so-called ealcium manganite, 


2FeSO, + MnSO,+3 CaO + 2 CaCI,O 
= MnO, +Fe,0;+3 CaSO,+2 CaCl, 


by the addition of lime. The copper is removed by passing the 
solution over beds of metallic zinc. The carbonate, after being 
precipitated, is dried on filter beds, the moisture being driven off in 
suitable drying ovens ; the weight per cubic foot when dried being 
29]b. The carbonate is then removed to a muffle-ſurnace, and 
brought to a red heat to convert the carbonate into oxide. In prac- 
tice considerable difficulties are experienced, both chemical and 
mechanical, in obtaining a perfectly white carbonate and oxide. 

Dr. Schnabel, in company with Mr. Hampe, has patented a process 
for the reduction of zinc sulphate by calcination after admixture 
with carbon, the idea being that desulohurisation would be accom- 
plished at a low temperature. Mr. Ashcroft has patented another 
process, which consists in evaporating the solution to syrup consi-t- 
ency (abont 250 gallons per litre), thickening to a paste by the 
addition of zinc oxide, drying in the air, and furnacing. Mr. Ingalls 
maintains that zinc sulphate can be completely converted into zinc 
oxide if sufficient time is allowed, at a bright red heat (1,000°C.). Zinc 
oxide made by the distillation process is sometimes found to have a 
yellow tinge, due to the presence of sulphide of cadmium— even 
0:003 per cent. being found to discolour the product—not to the 
presence of iron. 

ZINC SULPHATE, 

Zinc sulphate is readily made by running the zinc sulphate 
solution after filtration into cooling and crystallising pans. If a pure 
zinc sulphate is required, the jron and manganese are separated by 
precipitation and filtration. Taking the price of metallic zinc at £23 
per ton, the value of crystallised zinc sulphate would be £5. 4s. 2d. 
per ton, and the value of amorphous zinc sulphate £9. 58. 91. per ton. 


LEACHING OUT THE LEAD. 


The lead is leached out with a caustic soda solution containing 
1Goz. per gallon. The leaching vat is made of iron, and is cylindrica 
in form and provided with a false bottom, the cre being leached by . 
percolation. The solution is worked hot, at a temperature of about 
200°F. The time required is found to be about 20 hours. The ore, 
previously to being placed in the leaching vat, is mixed with the 
required quantity of calcium oxide to convert the sodium silicate 
which is formed into calcium silicate. The precipitated calcium 
silicate is suitable for the manufacture of cement. ‘The following is 
an analysis of a sample thus obtained: 


' Deductory H, O and CO Ideal 
3 eliminated by burning. cement. 

H,0 m i T 2 eee 
CO 4° ss - 
A10; Fe,0; "s 182 10 1 
CaO e P 65: 
SiO, 8'2 12:3 220 
Na,O | 
K4,0 : * 
8 ô, by diff, 2:6 | 40 50 
MgO 


The solution is then ready for being electrolysed, or can be run 
into suitable vessels and litharge formed or white lead precipitated. 
If any zinc goes into solution, it is found in practice to give rise to 
no difficulties, as the leal can be deposited free from zinc. The 
thecretical voltage required to deposit the lead is 1:12, and the zinc 
1 85, the actual voltage required being from 1:4 to 1°6 for the lead 
and about 2:8 for the znc. If the sodium p'umbite solution is 
electrolysed only, the caustic soda can b» used over and over again, 
being occasionally regenerated with barium oxide, 


DEPOSITION OF THE LEAD. 


Lead is deposited from the sodium plumbite solution on revolving 
iron cathodes, the lead sponge being removed by ecrapers. It is 
pressed and dried, and then melted. Lead sponge is rea ily melted, 
the loss being very small. Iron anodes are used in the depositing 
cell; a small quantity of iron is found to go into solution, The 
voltage at the terminals of the bath is 2°2 ; the best results have been 
obtained with a current density of about 10 amperes. The revolving 
cathodes are caused to make about two revolutions per minute. The 
construction of the celle is very eimilar to that used for zinc 
deposition. 

A sample of pig lead produced by this process gave on analysis the 


following result :— 


Per cent. 

(Copper parois uo qon Du RE Mai deed VE MEE eae 0:0800 
ff EMT Trace. 
FFI ¼ AA uh qued ou Trace. 
Antimony and tin ....... .. U VT. 00024 
RR &ů0;lbv§ 0:0117 
Nik equa T NR TAAN Trace. 

0:0150 


Lead, by difference ... ...... . . . . .. . . . 998929 
Cost or DEPOSITING LEAD. 
The cost of depositing lead is far less than that of zinc, as the 
current that would depesit one ton of zinc will deposit three tons of 


lead. Tommasi claims to be able to deposit lead eat a cost of 63. 8d. 
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fer ton of 2, 240lb. inclusive. The theoretical amount of electrical 
energy required to deposit one ton of lead is 263:5 kilowatts, which 
at 1d. per kilowatt equals 11s. per ton of lead deposited. 


MANUFACTURE OF WHITE LEAD. 

The sodium plumbite solution is run into cylinders, through 
which CO, is blown so as to precipitate the lead in solution as white 
lead. The cylinders are provided with mechanical stirrers, and 
fitted with discharge cocks, through which the precipitated white 
lead is drawn off on to filter cloths, where it is drained and washed 
and fiually dried. "The CO, is made by drawing off the sulphurous 
fumes given off from the roasting furnace, the sulphurous fumes 
being forced through water by means of a gun-metal pump. 
Carbonate of lime is added to the sulphurous acid, the lime combin- 
ing with the sulphur dioxide to form calcium sulphite, the carbonic 
acid gas being given off mixed with a certain amount of the 
sulphurous acid. These two gases are then passed through a vessel 
containing sodium plumbite, lead sulphite being precipitated, any 
lead carbonate that may be precipitated being re-dissulved by the 


Fic. 7. 


sulphurous acid. The CO, drawn through the solution is then 
p through a second cylinder containing sodium plumbite, the 
ead in solution being precipitated as white lead. Care must be 
taken not to pass the CO, in for too long a period, otherwise the lead 
is precipitated in a crystalline form, which is not suitable for the 
manufacture of white lead. Temperature also has a marked effect 
on the atructure of the precipitated white lead, as is shown in the 
following analyses. A solution of caustic scda (IIb. to the gallon) 
saturated with PbH,OPbCO, was used for the experiments. 


Microscopic appearance. 
JE o A. Very crystalline, slightly amorphous. 
Ereciptated al 20:0. B. Decidedly crystalline. 
A. Slightly crystalline, very amorphous. 
B. Very slightly crystalline,very slightly 
amorphous. 
A. Not decidedly crystalline, 
amorphous. 
B. Very amorphous, 


1 
1 
.2 
Precipitated at 50 C. ö No. 2 
^ No, 3 fairly 
5 


Precipitated at 800 0 ... | 
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FORMATION OF LITHARGE. 


Litharge of excellent quality can readily be formed by runnin 
the sodium plumbite into an evaporating pan and cooling iud 
erystallising troughs, when litharge crystallises out, the supernatant 
liquor being run off, and mixed with fresh solution, and again evapo- 
rated. Litharge produced by this process is free from red lead and 
eilver, and contains only a small portion of silica. The colour of 
the protoxide of lead varies according to the mode of its preparation. 
The litharge obtained by the oxidation of lead in a current of air is 
generally of a lead colour, due to the presence of a small quantity 
of minium. If the oxidation is effected. at a lower temperature thau 
that required for the fusion of. the oxide, the yellow powder termed 
massicot is obtained. Litharge obtained from a sodium plumbite 
solution is in nearly transparent anhydrous dodecahedral crystals, 
or the crystals are rose-coloured or of a golden colour, which when 
M assumes a brown-red colour, which disappears again on 
cooling. 

Although zinc may be present in the sodium plumbite solution, 
the litharge is found to be quite free from zinc. The solution is 
evaporated down to one-half of its volume, and then left to crystallise. 
A scum forms on the surface of the liquid at the point of sufficient 
evaporation. Solid matter accumulates at the bottom of the 
evaporating pans, which is found to coneist mostly of sodium 
sulphate. The sodium sulphate can be readily separated by 
dissolving the deposit in boiling water and cooling the clear solution 
thus obtained to a temperature of about 10°C. Assuming the 
value of lead to be £13. 78. 6d, per ton, the leal in pure litharge 
would be worth £12, 83. 3d. 


LEACHING OUT THE SILVER. 

The ore, after being thorougbly washed, is then leached with a 
solution containing about 0:2 per cent. of cyanide of potassium, and 
finally leached with a weaker solution containing about 001 per 
cent, and then washed, A perfect leach can be obtained in about 
five to six hours, there being no traces of silver left in the ore. 


DEPOSITION OF THE SILVER. 


The silver cyanide solution thus obtained is ran into electrolysing 
cells and circulated over and under alternate plates of silver and 
lead, the lead plates being the anodes and the silver the cathodes. 
A current density of 0.04 ampere per square inch is used, the voltage 
at the terminals of the electrolysing cell being about 2 volts, The 
silver is deposited on to the thin silver sheets. When the deposit 
has attained the desired thickness they are removed from the suspen- 
sion clips and melted down. 

Fig. 7 is a diagram of the Cowper-Coles process, which showa the 
different stages of the various operations, also the different cycles, 
both for the zinc depositing, zinc oxide, metallic lead and white lead 


THE COST OF STEAM RAISING.* 


BY JOHN HOLLIDAY, ASSOC. M. INST. C. E. 


In the earlier days of the steam engine it was customary to 
measure the efficiency of steam plant by the amount of work done 
by a given weight of coal, and this was expressed by giving the 
weight of coal consumed per horse-power per hour, allowance some- 
times being made for the quality of the coal used. The practice has 
now arisen of express ng the efficiency of an eng'ne by stating the 
quantity of steam it uses per horze-power per hour, thus eliminating 
entirely all questions of the quality of the fuel, the efficiency of the 
boiler for tranemitting the heat of that fuel to the water, and of the 
furnace and stoker, whether human or mechanical, in evolving from 
the fuel ell the heat it contains. We have therefore on record the 
re:ults of many envine trials, viven in figures which take no account 
of the performances of the boiler by which the steam they used was 
supplied, and we have also many recorded tests of steam boilers 
determined quite apart from any question of power involving the 
employment of a steam engine. Again, we have many instances 
given of the cost of steam power, tlie best of which are summed up 
by Prof. Unwin in Chapter III. of his work on the Development 
and Transmission of Power ; but in all these cases, in order to arrive 
at the cost of the steam power, it has b2en, of course, necessary to 
include the working and cost ot both engine and toiler ; and whilst 
a steam engine cannot perform any useful work when dissociated 
from the steam boiler, the boiler can, and often does, pr mauy 
useful functions other than the production of power by means of a 
steam engine, and it is to the cost of producing steam, quite apart 
from the question of power, thit attention is directed in this 
Paper. A ton of coal may, cost, say, 83., when delivered on 
the stokehold floor, and we may, in a general way, consider 
steam delivered from the boiler into the steam main as the 
manufactured article of which the coal is the chief but not the 
only raw material used in the process of manufacture : the question 


ya Paper read before the Institution of Electrical Eüginéera, November 
25rd. Slightly abridged. 
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then becomes, What is the increased value of this ton of coal when 
delivered in the form of steam into the steam mains? The other 
items which, with the cost of fuel, go to make up the total cost of 
steam produced are working expenses, maintenance of boiler and 
plant, capital charges, rents, rates, taxes, &c. In almost all cases 
the cost of the fuel is by far the greatest part of the whole cost, and 
it can only be in the centre of the coal fields, or some other equally 
favoured spot, where it is probable that the cost of the fuel will be 
anything less than 50 per cent. of the total cost, exception being, of 
course, made to those cases in which waste materials, by-products, or 
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refuse, which might otherwise have to be removed at some expense, 
are used as fuels for steam raising. This being the case, the cost of 
fuel required to convert a given quantity of water at a given tempera- 
ture into steam at a certain ae gives a fairly relative idea of 
the cost of raising steam in districts where similar conditions and 
prices of fuels obtain. Mr. Brvan Donkin, M.Inst.C.E., has largely 
used, as a basis of comparison, the cost of fuel required to evaporate 
1,000 gallons, the water being at a temperature of 60°F. and 
the stcam evaporated at 60lb. per square inch above the atmo- 
sphere, or else the temperature of the water is taken at 212?F. and 
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evaporation at atmospheric pressure, or, in other words, evaporation 
is from and at 212?F. ; in any case a reduction to a common basis is 
easy when the conditions are known. 

The following formula gives a ready means of obtaining the cost 
of fuel to evaporate 1,000 gallons of water when the price of the fuel 
and the quantity of water evaporated per lb. of fuel are known. 

Let CS cost of evaporating 1,000 gallons in shillings, 
„ P=price of coal per ton in shillings, 
„ W=lb:. of water evaporated per Ib. of coal, 


Then C= P 4109000 4.464 PW. 
W 2,240 ' 
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This figure gives, not the cost of evaporating 1,090 gallons, but 
only the cost of tlie fuel required to evaporate 1,000 gallons of water. 
Mr. Bryan Donkin, M.Inst.C.E., has published figures from some 
tests he carried out with different kinds of fuel in the same boiler, 
the conditions in all cases being the same: the results are com- 
parable on the basis of the cost of fuel required to evaporate 1,000 


gallons. 


; Cost of fuel Water evaporat' d Cost of fuel per 1,000 
Kind of fuel: per ton. | per lb. of fuel. | gallons evaporated. 


A | Dust coke......... 


5s. 6lb. Is. 8d. 
B | Duet Welsh coal. 103. 8lb. 56. 3d. 
C | Large Welsh coal 228. glb 102. 11d. 


These figures go far to show the economy to be obtained by using 
inferior fuels, which, as a rule, are far cheaper on the basis of 
calorific power than the higher class fuels. No better example of 
this could be given than the comparison of experiments B and C in 
the table given above, where we see that a difference of 120 per cent. 
in the price of the fuel gives an increased efliciency of but 5:5 per 
cent. at an increase in cost of 108 per cent. A table showing the 
number of thermal units in one penny worth of fuel of various quali- 
ties and prices was given by Mr. R. E. B. Crompton, past President, 
in his Paper on the cost of electrical energy read before this Insti. 
tution in April, 1891.* Some figures from this table will be found 
set out in Fig. 1. These, like the preceding table, show the enor- 
mous advantage promised by the uss of low quality and low-priced 
fuels, but, as there never was a gain without some loss, we may 
briefly inquire what the possible losses and disadvantages of cheap 
faels are—and they are many. 

In the first place, in order t» get the same amount of heat with a 
low quality fuel as with a higher quality under similar conditions, 
more fuel must be burned in the same time; then, if the boilers 
and furnaces are already working up to their full power, either more 
boilers and furnaces must be put down, or the present furnaces 
must be enlarged, entailing an expenditure of capital, the interest of 
which must be set against the extra economy obtained ; or else the 
fires must be worked harder, perhaps by the use of forced draught, 
causing the furnace gases to leave at a higher temperature and thus 
carry to waste a larger proportion of the heat in the fuel than 


formerly. The mere fact of more fuel having to be fired into the 
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furnaces every hour will entail more work on the stoker, for which 
extra wages will have to be paid either to the same or to additional 
men. The extra amount of fuel will cause the fire doors to be 
opened, in the case of hand- fired furnaces, more frequently or for 
longer periods, both for firing and for cleaning fires, whilst the extra 
amount of refuse taken from the furnaces will carry to waste a 
correspondingly large amount of heat, and, what is of more HE 
ance, will often cost a great deal more in removal, particularly in busy 
manufacturing centres, Extra storage and space for fuel may have 

* [See The Electrician, Vol. XXXIL, p. 725. This table is referred to 
as Table I. — Ep. E.] 


to b» provided, and the wear and tear of the furnaces increased 
according to the extra amount of fuel used, acd not acco1ding to 
the amount of steam produce. Low quality fuels too, as a rule, 
require a stronger draught to burn them to the he-t alvantaze 
than better qualities: this may necessitate an expenditure for more 
chimney power in the case of natural draught, and larger fans and 
engines, of course using more steam to drive them, in the case of 
forced draughts. In substituting inferior for better-class fuels we 
may expect a reduction in the cost of the fuel, depending on the 
differences in the ratio of calorific value to price of the two fuels, and 
an increase in working expenses, &c., depending on the increased 
amount of fuel use J. 

It may not be out of place to give here a word of warning to these 
who are invited by the manufacturers of special furnaces to enter into 
contracts with them, in virtue of which the manufacturer of the 
patent furnace shall take as his remuneration for fixing the furnace. 
free of charge or at cost price, a definite proportion of the ascertained 
eaving in the fuel bill from the time the new appliance was put in as 
compared with a jreviovs period: such an arrangement may s em 
very fair and rea~ nable, but if the reduction of the fuel bills is 
accomplished by the uae of inferior fuel, there must inevitably be 
increased incidental expenses, the whole burden of which will fall on 
the steam user, and from which the furnace manufacturer will be 
entirely free. Still more to be deprecated is any arrangement based 
on a comparison of the amount and cost of fuel consumed on two 
trials, one made before the introduction of the special appliance and 
the otber after it, fur, in addition to other disadvantages to the steam 
user, it is reasonable to assume that the furnace manufacturer will 
take pains to secure those conditions under which bis furnace works 
best, whilst a furnace about to be discarded is scarcely likely t» be 
either in the best possible order or worked t» the best advantage. 

It sometimes happens that a single range of boilers has to supply 
steam to a number of more or less different and independent con- 
cerns, each of which has to bear its own share of the ex penses of pro- 
ducing the steam it uses, so that it becomes necessary to determine 
the total cost of the steam produced and divide that sum amongst 
the different concerns as nearly as possible according to their respec- 
tive consumpt ions. This ha; been the case with a range of boil-r3 
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in which the author has been directly interested for the last six 
years, Failing to find any records of determinations of the propor- 
tioa which the fuel bill bore to the total cost of the steam delivered 
iuto the steam main, he has collected the da'a on which the follow- 
ing statements of costs have been made out. 

The plant consists of niue Lancashire boilers in the main boiler 
house, and four spare boilers in another house, connected to the same 
system of st2am mains, but the latter used only as spare to the nine 
boilers ia the larger house. The nine Lancashire boilers are of 
various makes aad ages, none of them beiog modern, and vary in 
size from Oft. Cin. to 7ſt. in diameter, and from 28!t. to 30ft. in 
length. They are arranged in two groups, Nos 1, 2, and 3 being 
fitted with Perret's water- case! grates for burning inferior fuels and 
delivering their products of combustion into a reparate main flue and 
chimney Toi the other six, which are fitted with ordinary bara and 
hand fired, Martin's balance 1 doors being used in the 12 furnaces of 
these six boilers. The boilers are all loaded to 60lb. pressure per 
square inch, and feed water is delivered to the Lancashire boilera 
from a common feed main through three steam heaters, which, being 
supplied with steam up to 12lb. per square inch above the atmo- 
8 Pn heat the feed water to au average of 220%. after it passes 
the feed pump on its way to the boilers. The demand for steam is 
fairly constant during the 24 houra (see Fig. 2), so that it is not neces- 
sary to bank up any of the fires during any portion of the day or 
week except between six o'clock a.m. and six o'clock p.m. on Sun- 
days, when two boilers only are kept under very easy steam. 

In working these boilers it has all along been recognised that 
steam was produced much more cheaply by the forced draught than 
by the natural draught furnaces, consequently they were always 
worked up to their full power, and, as the minimum demand for 
steam almost always exceeded,except on Sundays, the amount they by 
themselves were capable of producing, they were seldom even 
damped down, and therefore worked under conditions extraordi- 
narily favourable to economy ; whilst the natural draught furnaces, 
having to make up the difference between the demand for steam and 
that produced by the forced draught furnaces, being fitted for that 
purpose with an automatic damper, were constantly varying between 
partial and full load, so thiat los eg by une»tsumel gases and. radia- 


THE ELECTRICIAN, NOVEMBER 24, 1899. 161 
Table II.— Forced Draught Boilers. Nos. 1, 2, and 8. 
Boiler Fuel. Water. Working Expenses. 
| zd | | „ * ka | PF 1 i 
gx Used y .| Cost of | Wages of ue al | | | 
S 2. Ba g Net K. . ys Remov i 
Date. | Time. $ 35 q . 3 1 bes evapora- 8.275 fuel. ga (tad dis. of | Water. Light. Stores. | Total. 
e | E E 8 t. engine. tion. 5^ , cleaners. tribution refuse. | | | 
: P ENG ERE E E | . 
Boiler | | | | | | | 
1895. hours. Tons T'ns Tons s. d. Ton Gala. | Gals. Gals. | Gals. | £ s. " £ s.d. £ s d. O sd. £ 8. d. E s. d. £ s. d. £ s. d. 
Jan. 1,867 515... 61536 122 715,850| 46,675 669,175, 358 90 2 6 25 6112 4 5 12401118 72 7 C 1 5 9 53 6 8 
Feb. 1,6150 390 ... 3903 6 93, 522,100 40,575, 501,725) 311 58 16 0 25 19 0111 4 9 60 9 0 8210 0018 349 5 0 
March 1, 255 289 2893 6 140 401, 710 31,625 370,085 293 50116,2817 3 1 4 5 14 00 6 13 11 1 0 41 7 4 53 3 8 
April 1, 860 445 4453 6 102 615,770 46,650 569,120 305 77 10 6 24 14 0 2 12 3 10 4 0 10 5 5111 0 1 0 4 50 610 
May 1.927 435 19 45239 102 640,174) 48,174 592,000, 307 84 16 0' 24 1 0 2 10 5, 10 4 0 10 13 5015 4 1 14 6 4918 6 
June 1, 315 282 292 3 6 95 405,880 32,875 375,005 234 51 20 25 1 4 0 19 9 9 10 o 615 3013 0 1 5 9 44 5 1 
July 1, 855 361 99 4604 94 95 701,374| 46,374 655,000 353 | 110 4 0 15 12 5 2 10 11 9 10 0 11 13 10 1 3 C1 6 1 41 16 3 
Aug. 1,994 344.138 482 5 2} 90 756,368 49,850 706,518 354 125 15 0| 17 16 9 2 9 11 9 12 01212 2 1 2 €011 444 4 8 
Sept. 1, 903 280 140 420 5 6 85 671.440 47,575 523,855 323 | 115 10 00 20 4 9 1 4 10 8 10 0 11 3 10 1 2 £ 01811 43 5 0 
Oct. 1,814 236 176 4126 07 77 682.850 45,35 537506 351124 18 0 21 19 2 2 3 3 718 0 11 7 7 1 1 4 2 3 4 46 12 8 
Nov 1,338) 291 12 3033 9 92 433,030] 33,450 399,580 299 84 3625 4 2 1 4 7 9 40 7 4 41 5 431011 44 2 8 
Dec. ' 1,840 442 ... | 442 5 6 102 514, 380 46,000 568,380, 309 77 17 0 24 10 6 2 12 : 10 40 10 4 8 1 15 : 0 6 8 4913 5 
Ax.) 20.599.516 584 4,900 4 34 1,203 7,180,952/514,973 6,665,959 323 [1,051 6 0277 7 623 8 2120 6011913 616 61016 9 2573 11 2 
Table III. Natural Draught Boilers. Nos. 4. 5, 6, 7, 8, and 9. 
Boiler Fuel. | Water. Working exper ses. 
2 | | „ 5 8 EE: Cost of Weges of Fuel |, | | | 
a 2 | „ al g | Bo . Sof Fuel Rem'val | | 
Date. Time. © E $ $23 E | Expo: nr i 2 > 3 fuel. totes eee of Water. | Light. Stores. Total. 
7 | a | 2 E PA | nk Gs cleaners. tributi’n. refuse. | 
mM Boiler M CE MN À mu: GS EGRE EIDEM 0 n Pn 
1895. hours. Tons., Tons. Tons. s.d. UR Gals. lbs Gale] £ s. d.] O s. d. £e. a £ s. d. E s d. £ s. d. Lad £ a d. 
Jan. | 2,351 487, 487 146 | 47 892,520 818 380 353 1625 8 22 2 0, 4 14 0 14 17 6 2 19 0 0143 48 1411 
Feb. 2254 408 ... | 408 146, 48 | 819,592 8:97 567 295 16 0| 26 13 0, 112 94160 1313 03 90:0133 5017 0 
3 2,944 5276 ... | 536 14 6, 70 1, 103,084 918 375 388 12 0| 23 17 5, 2 5 a 7 00187 8 311 0 2 14 57 2 9 
April | 2,296) 436 .. | 436 146 | 49 889,596; 9:11 | 387 516 2 0| 29 19 4 2 11 : 4 18 0 14 16 611880151 54 19 1 
May 3,054 525) ... 525 146 54 1.098 100 9:34 | 562 382 12 6 16 19 4 218 35 8018 6 01 381137 46 8 10 
June 3,005 492, .. 492 14 6 52 1,084,922 9°84 | 361 350 14 0| 14 16 11 115 45 40/18 1 7. 1 10 o 1151 4 011 
July ' 3,135) 526 86 612 14 34 72 | 1,381,211 10:07 | 440 457 13 (25 5 2 5 7 87 4025 0 5115 2 1 9 5 61 19 10 
Aug. 3.282 587 587 146 72 1.343, 910 10 22 409 425116 32 4 63 0 9 7 40 22 7 11 1 17 00 0 728 67 1 10 
Sept. | 3,399 699 609 146 | 73 | 1,545,900 9:86 | 396 441 10 6| 22 2 5115117 6022 8 72 041 0 a 56 13 5 
Oct. 5,409; 619 619 146 71 | 1,360,745 981 | 399 448 11 6| 3111 03 5 077 20 2213 62 0 0 2 17 C 69 9 2 
Nov. 3266 440 70 510 14 34| 71 | 1,232619 1080 | 377 | 04 17 ( 16 8 6 8 6 1/7 20 20101021143 67 58 5 4 
Dec. 2,702 352 156 | 488 14 04. 66 1,035,130, 9°47 | 383 544218625 8 9 6 0 9 6 12 0 17 65 0 21200 2 l, 58 0 7 
—M | ——— ͤ —ʒuä— — 4 — eee — ——ͤ—n t —ñ—jä) ț | m — ————— 7—42 - 
| | | i | | 
total) 35057,5997 312 6,309 14 si 715 13,594,141) 962 | 388 m 19 6/288 12 638 19 474 10 0226 8 627 7 216 16 157213 0 
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tion were abnormally great. This fact must be kept in mind and 
allowed for in comparing the results obtained in the two systems, 
and it will be seen that the six boilers fitted with natural draught 


furnaces gave much better results when doing the largest amount of 


work, 
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at the rate of about 3, 800lb. of water per hour per boiler, equivalent 
to 190 H.P. at 20lb. of steam per horse-power per hour, or 11˙7 per 
cent. more power per boiler than in tlie case of the boilers fired with 
breeze. We have therefore two ranges of boilers, one using a cheap 
fuel and producing steam at a cost for fuel of 2s. 81d. per 1, 000 
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During seven montlis of the year seven boilers work ing together 
are able to supply the demand for steam, but during the later 
summer and autumn months the requirement is much greater, and 
nine boilers have to be worked heavily, and sometimes even more, 
which fact justifies the existence of the four reserve boilers, which 
might otherwise constitute an extravagantly large spare plant. 

The fuel generally used for the boilers with Perret furnaces is 
breeze, which is delivered in front of the boilers at the price of 3s, 6d. 
per ton. This fuel contains a large amount of incombustible 
material, from 22 to 25 per cent. ; the amount burnt is about 15 tons 
in 24 hours, or 1, 400lb. per hour, orl8lb. per hour per square foot of 
grate surface, the total area of the six furnaces being 78 square feet, 
and evaporate from 5:51b. to 6lb. of water per Ib. of fuel: taking 
this at 5:8, the cost of fuel to evaporate 1,000 gallons is, by the 
formula given above— 


C —4464 P/W = 4-464 x 3:5/5:8— 2°69 shillings= 28. 8}. 


The quantity of water evaporated is about 3,4001h. per hour per 
boiler, equivalent to 170 n.r. at 201b. of steam per horse- power per 
hour—a low result, which eventually makes itself felt as one of the 
drawbacks to the use of inferior fuels There being a plentiful 
supply of this breeze, it has been used almost invariably during the 
period of these observations for these three boilers, other fuels being 
tried at various times, but none were found able to compete with it. 
The air pressure used for the Perret furnaces averaged about l:lin. of 
water column as measured under the fire bars, and was produced by 
a 36in. fan driven by a belt from a special engine, the steam for 
which was taken from the boiler, and its amount is included in the 
figures given above, but for which due allowance is made in the 
proper place, both for the cost of the steam used and the interest on 
the capital sunk in the fan engine and other special appliances. 


For the other six boilers various fuels have been used at different , 


times, at prices varying with the state of the fuel market ; in 1895, 
however, most of the work was done with a South Wales coal, 
consisting of about 30 per cent. large, the rest fine, which was 
delivered at the boiler at the price ot 14s 6d. per ton; this fuel 
contained about 10 per cent. of incombustible, and under the existing 
conditions evaporated about 9:5lb. of water per pound of fuel. 
Taking the cost of evaporating 1,000 gallons of water with this fuel, 
as was done above for the breeze, we have 


C—4461x P/W 244061x 14:5/9:5 2 6:81 2 6s. 91d, 


which is in remarkable contrast to the 25. 84d. found to be the cost 
of the breeze to do the same work. In these boilers evaporation is 


gallons evaporated at a rate equivalent to 170 H.P. per boiler, and 
the other producing steam at a cost for fuel of 6s. 91d. per 1,000 
gallons evaporated at a rate equivalent to 190 H. P. per boiler. 

( To be concluded.) 


CORRESPONDENCE. 
FOREIGN COMPETITION. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sin: With reference to the letter of the British Insulated 
Wire Co., Limited, appearing in the issue of your journal of 
the 17th inst., our clients, the National Conduit and Cable 
Co., instruct us to state that the facts alleged therein are 
inaccurate and the conclusions drawn are misleading; and 
we have already, upon their instructions, commenced an action 
for libel against the British Insulated Wire Co., Limited. Wo 
are to ask you to be good enough to insert this letter in your 
next issue, together with a statement that your journal must 
in no sense be taken to concur in the imputations or purport 
of the British Insulated Wire Co.’s letter.— Yours, &c., 
London, Nov. 20, 1899. RENSHAw, KukEwiCH AND Surrn. 


[Views expressed in these Correspondence columns are, of 
course, our correspondents’ views. Questions of fact are a 
different matter; and if the writers of the above letter, or 
their clients, desire to correct any specific inaccuracies in 
the British Insulated Wire Co.’s communication, we shall be 
pleased to afford them every facility for doing so.— Ep. E.] 


New Wheel Pit at Niagara Falls.—The contract for 
building a new wheel pit for the Niagara Falls Power Co. has 
been awarded, and the work will be commenced at once. The 
wheel pit construction alone will cost nearly $1,000,000. The 
pit will be located on the east side of the inlet canal, and a 
power-house similar to the present one will ba erected over it. 
The initial installation in the pit and power-house will be six 
turbines and six dynamos. The contract for these machines 
has not yet been awarded. It is expected that the work will 
be completed in the spring of 1901; 
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LEGAL INTELLIGENCE. 


Southampton Tramways Co. v. The Mayor, &c, of 
Southampton. 


Tn the Appeal Court, on Friday, Lords Justices A. L. Smith, Collins and 
Vaughan Williams heard an appeal by the Southampton Tramways Co. 
from the judgment of Mr. Justice Bruce and Mr. Justice Ridley upon a case 
stated by Sir Henry Oakley, the umpire appointed under the Soutdampton 
Corporation Tramways Act, 1897, to decide certain points arising between 
the company and the Corporation as to the price to be paid by the Corpo- 
ration in taking over the undertaking of the company. The questions the 
Court were asked to decide were (1) whether, in determining the price to 
be paid, the arbitrators and umpire should treat the undertaking as an 
undertaking which the company only enjoyed subject to being compelled 
to part therewith under the terms of Sec. 43 of the Tramways Act, 


1870 ; or (2) whether, in determining such price, the arbitrators aud 


unipire should treat the undertaking as one which the company enjoyed 
free from all obligation to part therewith otherwise than under the terms 
of the Act of 1897 itself. If the first question was answered in the affirma- 
t:ve, the umpire fixed the price at £51,505; aud, if the second were 
answered in the affirmat:ve, the price fixed was £109,955. The company 
was formed in 1877 to construct and maintain tramways, and the Lands 
Clauses Conaolidation Acts, 1845, 1860, and 1869, and parts 2 and 5 of the 
Tramways Act, 1870 (which included Sec. 43), were expressed to be incor- 
porated with the company's Act of incorporation and to form part thereof 
except where expressly varied by the Act. By Sec. 48 of the Southampton 
Street Tramways Act, 1877, incase the Corporation should at any timeafter 11 
yearafrom thecompletion of any portion of the tramways within the borough, 
but not later than 21 years after the passing of the Act, desire to purchase 
the tramways, and the works, material, and equipment connected there- 
with, and any lands or buildings acquired for the purposes of such tram- 
waya, and should apply to Parliament for powera to do so, and to enable 
the company to sell the same, the company should not oppose such 
application, and in the event of such powers being obtained, should sell 
the tramways and premises to the Corporation, the terms of such purchase 
failing agreement, to be determined by arbitration in manner provided. 
The Act received the royal assent on Aug. 10, 1877, so that the 21 yeara 
would have expired on Aug. 10, 1898. Sec. 43 of the Tramways Act, 1870, 
wbich was incorporated with the Soutbampton Street Tramways Act, 
1877, empowered the local authority within eix months after a period of 
21 years from the time when the company were empowered to construct 
the tramway, and within six months after the expiration of every sub. 
tequent seven years, to require the company to sell their undertaking 
upon the terms therein mention d. In 1694 the House of Lords 
decided that Sec. 45 of the 1870 Act empowered the local authority to 
buy the tramway upon the terms of paying only for the value of the 
structure and plant. In 1897 an Act was passed enabling the South- 
ampton Corporation to purchase the tramways, the purchase to be com- 
pleted on June 30, 1698. By Sec. 4 of tbe empowering Act it was provided 
that “the undertaking of the company shall become, and shall on and as 
from the tranefer day be transferred to and vested io the Corporation, subject 
toand according to the provisions of this Act, and free, as between the com- 
pany and the Corporation, from the mortgage debt of the company and 
all current debts and pecuniary liabilities of the company at the transfer 
day, and from that day the Corporation shall hold the undertaking subject 
to and shall take over, perform, and satisfy all duties, contracts, enga:e- 
mente, obligations, and liabiiities of the company in relation to the under- 
taking transferred other than and except the debts and liabilities 
aforesaid.” On June 30, 1898, the undertaking was transferred to and 
vested in the Corporation. 

It was contended by the company that the price to be paid by the 
Corporat'on sbould be calculated as if the company enjoyed the rights 
and privileges of the undertaking free from all obligation to part there- 
with other than the obligation that was created by the Act of 1897—that, 
in fact, the company were entitled to be paid as though they were selling 
a concession of their privileges in perpetuity. For the Corporation it was 
urged that the company had a concession liable to be determined under 
Sec. 43 of tke Tramways Act, 1870, at the end of 21 years, and after that 
at the end of each subsequent seventh year, and that, that was a'l the 
company had to sell, and that therefore the smaller figure mentioned in 
the umpire's award—/£51,505)—was the proper purchase price. Justices 
Bruce and Ridley adopted th» view of the Corporation, and the company 
now appealed. i 

Lord Justice A. L. SMITH eaid the case was a perfectly plain one. 
There were two contentions put before the umpire, and he found two 
amounts according as the Court thought which was the right contention. 
It was clear that the company held their property fettered with the con- 
dition contained in Sec. 43 of the Tramways Act, 1870, and that all the 
company had to sell was an undertaking clogged with that condition. It 
was clear to him that, when that Act empowered the Corporation to buy 
the undertaking, it was an undertaking fettered with this condition, and 
there was nothing in the Southampton Corporation's Act of 1837 to show 
that the undertaking to be sold was to be free from the fetter. 

Lord Justice COLLINS and Lord Justice VAUGHAN WILLIAMS 
having concurred, the appeal was dismiseed with costa. 


National Telephone Co. (Limited) v. the Constables of 8t. 
Peter Port (Guernsey). 


On Tuesday, before the Judicial Committee of the Privy Council (consist. 
ing of the Lord Charcellor, Lords Hobhouse, Macnaghten, Morris, Shand, 
Davey, Brampton, and Robertson) the National Telephone Co. appealed 


from a decision of the Court of Judgments, Guernsey, of June 15, 1897, 
which affirmed a judgment of the Royal Court. 

The original action was brought by the company against the Constables 
of the parish of St. Peter Port, to recover £250 damages and costs for loas 
incurred owingto the Constables having illegally ordered certain telephone 
wires to be cut down. "The Constables claimed, by a general ordinance of 
1840, to be the highway authority of the par'sh. In 1896 the company 
desired to eatablish & telephone exchange in Guernsey, and their district 
manager had explained to the Constables the method by which 
they proposed to erect their wires. Tae Constables contended that 
the permission given hy them on a particular occasion did not 
amount to a general concession, and that their consent must be 
obtained in each case when a wire crossed a public thoroughfare. 
The company considered that permission unnecessary, and erected wires 
over cer'ain thoroughfares. The Constables gave notice to remove them, 
which the company disregarded, and the Constables then cut down all the 
company’s wires in the parish. The company based their claim on the 
licences of the Postmaster-General to create and work a telephone service 
iu the United Kingdom. "The Constables pleaded that the company's right 
to carry on their business was restricted to specified areas, of which 
Guernsey was not one, that the company had no power to carry on busi- 
ness in the island, and that they had no right to carry wires over the 
streets without specific permission. The Royal Court gave judgment for 
the Constables, with costs, and that decision was upheld by the Court of 
Judgments. 

At the close of the arguments the LORD CHANCELLOR intimated 
that their lordships reserved judgment, 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Offic: not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 
or dire:t from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London. 
NOW READY. 


“ The Electrician " Electrical Trades’ Directory and Hand- 
book for 1899.— The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s, 9d. ; abroad, post free, 63. 6d. (United States 7s. 6d.). 


‘“ SupMARINK CaBLE-LAvIxd AND RErArBING."— By H. D. Wilkinson. 
M. I. E. E., &c., fully illustrated; price 12s. Gd. This work gives a d tailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


*PgAcTICAL Norra FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. €d., post free. The au'hors 
give in a clear and concise manner a good summary of the general prin- 
ciples of electrical science. 


*" MaaNETIO INDUCTION IN IRON AND OTHER Merats.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. l 

"Tug INCANDESCENT LAMP AND irs MANUFACTURE.” —By Gilbert 8. 
Ram. Price 7s. fd., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


" THE STEAM ENGINE INDICATOR AND InpicaToR DraGcRams.”— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


* THE ART OF ELECTROLYTIC SEPARATION OF METALS."—4A second issu? 
of Dr. Gore's hook is now ready, price 10s. Cd., post free. The author 
treats fully koth the theoretical principles of the art of electrolytic se, ara- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


“Tae Manuracturk or EL&OTRIO LioHT CARBONS” A. Practi al 
Guide to the establishment of a Carbon Manufa tory. Fully illustrated, 
price 18 €d.; prst free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 


of material. firing, saturating, and coring, together with a description an! 
estimate of cost of the plant required. 


*' THE CENTENARY OF THE ELkorRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, ls. nct, post free Is. 3d.; strong cloth, 
28. 6d., post free. 

"LocaLIsATION OF FauLTS 1x Exectric Licht Malxs. — By F. C. 
Raphael. Price 58, post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the va-ious 
methods of insulation testing are here collected and discussed. 


‘Motive Power AND GEARING FOR ELECTRICAL MacHINERY."—By 
E. Tremlett Carter, C. E, M. I. E. E. Price 12s. 6d, post free. In this 
comprehensive work sn account is given of the scientific principles and 
modern practice in the uss of engines for dynamo driving, not only for 
isolated power plants, but also fcr public electric lighting avd power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations, 
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"Tug MANUFACTURE OF CARBONS FOR ATL ELECTRICAL PURPOSES. ”— 
By Francis Jehl. 10s. 6d., post free. This is a practical handbook, giving 
a complete description of the art of making corbons for electric lighting, 
electrodes, &c.. with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the ccst, &c., 
of erecting and working carbon works, and plans of a model factory. 


„THA ELEOTBIOIAN" PRruERS.—In Two Volumes. Vol. I., Toor. 
Vol. II., Practice. Price, stout paper cover, 2s. 3d. each, post free ; cloth. 
2s. 9d. Single Primers, 8d. each, post free. 
‘Tas POTENTIOMETER AND ITS ÁDJUNOTS": A Universal System of 
BM: Measurem3nt.—By W. O. Fisher. Fully illustrated. ce 6e., 
oat free, 
me ARMATURE WiNDINGS or Exzecraio MaoHINBS."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio Companies of America, and is intended to serve as & 
working treatise on d o design. Large 4to, 870 pages 140 full-pege 
illustrations and 65 full-page tables, 380s., post free. 


IN THE PRESS. 

"us Execreto ABO.“ - By Mrs. Ayrton. 
x SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTUBR."— By E. J. 

ade. 

* PRIMARY BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 
Cooper. Nearly ready. f f 

t PRACTIOAL ''zLzPHONY."—By Dane Sinclair and F. C. Raphael. 

“Tae ELECTRICIAN’ WIBEMAN'8 POCKET-BOOK."—Edited by F. C. 
Raphael. Nearly ready. 


TENDERS INVITED. 


Ectension of Time.—The Council of the county borough of [Vest 
Ham, London, E., invite tenders for (a) three 84-kilowatt steam 
dynamos, boosters, switchboard, eteam exhaust and feed-water pipes ; 
(b) accumulators ; (c) water-cooling and condensing plant ; (d) motors ; 
(e) telephones. Plans of the station, specification, &c., can be obtained 
at the borough electrical engineer's office, Abbey Mills, West Ham, 
and tenders must be sent in to Mr. Fred. E. llilleary, town clerk, 
Town Hall, West Ham, E., not later than 4 p.m. of Friday, Dec. 8. 
An advertisement elsewhere sets out some conditions of contract, &c. 

The Plymouth Corporation invite tenders for tramcars, trucks, motors, 
trolley arms, &c. An advertisement contains further particulars, and 
specifications, &c., can be obtained from the borcugh electrical 
engineer (Mr. John H. Rider), Prince Rock, Plymouth. Tenders 
must be delivered to the town clerk (Mr. J. H. Ellis), Town Hall, 
Plymouth, by Dec. 8. 

The Woking Electric Supply Co. invite tenders for a 150-kw. steam 
alternator and a 75-kw. steam alternator. Specifications mav be 
obtained from the consulting engineers (Messrs, Preece and Cardew), 
13, Queen Aune's-gate, Westminster. S. W., to whom tenders must 
be sent by 5 p.m. on Monday, Dec. II. An advertisement contains 
additional particulars, 

The Rathmines and Rathgar (Co. Dublin) Electric Lighting 
committee invite tenders for additional feeding and distributing 
maine, including trenching, troughing, cables, joint boxes, jointing 
and ‘louse services, Further particulars are given in an advertise- 
ment, and specifications. &c , may be obtained at the offices of the 
consulting engineer (Mr. Robert Hammond), 64, Victoria-street, 
S. W., after 25th inst. Tenders to the clerk (Mr. F. P. Fawcett), 
must be delivered at the Town Hall, Rathmines, not later than 
4 p. im. of Dec. 13. 

'The Stockport Gas and Electricity department invite tenders for the 
supply of about 1,150 yards of three-wire feeder cables, particulars of 
which are given in an advertisement. Specifications, &c., cin be 
obtained from Mr. S. Meunier, Portwood Gas Works, Stockport, and 
tenders (addressed Chairman Gas and Electricity committee, Stock- 
port) must be in before 29th inst. 


The directors of the Midland Electric Corporation for Power 
Distribution (Limited), who are about to erect a power-liouse containing 
plant and macbinery capable of an output of 10,000 e. .. ps, together 
with conductors for the distribution of this power in the districts in 
which the company possess statutory powers, invite tenders from 
contractors who have previously carried out work on the same 
scale for the supply and erection of the requisite plant and con- 
ductors. Further particulars are given in an advertisement, and 
specifications and form of tender can be obtained after the 27th inst. 
from the secretary of the company (Mr. G. Carpentier), 11, Cornhill, 
London, E.C. Specifications and drawings may be inspected at (but 
hot obtained from) the offices of the engineers, Messrs. Kincaid, 
Waller and Manville, 29, Great Gieorge-street, Westminster, S W., 
and tenders must be delivered. to the secretary before 4 lem. on 
Monday, December 18. 

The Gloucester Electricity Supply committze invite tenders for 
(a) one Lancashire boiler and accessories and mechanical stokers ; 
(b) one 300-kw. steam dynamo and accessories, steam, exhaust, 
&.., pipes, valves, &c.; (e) extensions of switchboard ; and (d) 
eondensing plant. Further particulars are given iu an adverti:e- 
ment, and specifications, &., can be obtained at the offices of the 


consulting engineer (Mr. Robert Hammond), 61, Victoria-street, 
London, E. C., after Dec. 1. Tenders to the town clerk (Mr. George 


Sheffield Blakeway), Guildhall, Gloucester, before Dec. 28. 


The Blackburn Corporation invite tendera for the supply and 
delivery of overhead line equipment. Specifications. &c., can be 
obtained at the offices of the consulting engineers (Messra. Lacey, 
Clirehugh and Sillar), 2, Queen Anne’s-vate, Westminster, S.W., after 
27th inst. An advertisement contains further particulars, and 
tenders must be delivered at the offices of the town clerk (Mr. 
Robert E. Fox), Town Hall, Blackburn, by Dec. 23. 


The Blackpool Corporation invite tendera for the supply, delivery, 
and erection of the following plant: (a) four boilera, accessories, 
pumps, and piping; (b) two 600-kilowatt steam alternators with 
condensers (or alternatively one 1,200-kilowatt steam alternator) ; 
(c) switchboard ; (d) mains: (e) transformers; (f) storage battery. 
An advertisement contains further particulars, and specifications can 
be obtained from the borough electrical engineer (Mr. Robert C. 
Quin, M. I. E. E., M. I. Mech. E.), Corporation electricity works, Black- 
pool. Tenders must be in by 10 a.m. of Dec. 15. 

The Oatlands Park Hotel Co. (Limited) invite tenders for wiring 
and fitting 473 lamps at the Oatlands Park Hotel, Wevbridge. 
Tenders by noon of Monday, Desember 4. Spevifications, &c., can 
he obtained from the consulting engineers (Messrs. O'Gorman and 
Cozeus- Hardy), 66, Victoria-street, London, S. W. See advertisement. 


The directors of the Culedontan Railway Co. invite tenders for the 
supply of s:ores for 13 months from Feb. 1, 1900. Amongst the 
company’s requirements are telegraph and electrical appliances, hard- 
ware, india-rubber and asbestos goods, screws, copper and iron riveta, 
galvanised wire, &c. Specifications and forms of tender may be 
obtained after 27th inst. from the stores superintendent (Mr. James 
Lorimer), Charles street, St. Rollox, Glasgow. Tenders to the 
secretary (Mr. J. Blackburn), 302, Buchanau-street, Glasgow, by 
Monday, Dec. 11. An adverti:ement contains further particulars. 

The directora of the Great Northern Railway Co invite tenders for 
the supply of new and the purchase of old stores for 12 months from 
Jan. Ist next. A li-t of the contracts, &e., may be had on application 
to Mr. Weeks, stores superintendent, Doncaster, who will furnish all 
information. Tenders must be addressed to the Stores committee, 
and must be sent to the company's offices, King's Cross, London, not 
later than 10 a.m. of Wednesday, Dee. 6. Mr. William Latta is 
secretary to the company. An advertisement on another page gives 
further particulars. 


The Cheshire Lines Committee require tendera for telegriph 
materiala, instruments, wire, &c. "Tenders by noon of Dec. 1. 

The Manchester Tramways committee invite tenders for the supply 
of 5,000 tons of steel girder tramway rails and about 250 tons of 
steel fish plates oe to chairman of committee, Town 
Hall, Manchester) before Dee. 2. 

The directora of the Harrow Electric Light and Power Co. 
(Limite i) invite tenders for the supply and erection ofa 150-kilowatt 
steam dynamo and extensions to switshboard. Tenders to the office, 
We-t street, Harrow-on-the-Hill, by Des. 4. 

The York Corporation invite tenders for wiring and fitting up the 
Mansion House, the Guildhall, municipal offices, &., for the electric 
light. Tenders by December 4. 

The Pontefract Guardians invite tenders for the electric lighting 
of their workhouse infirmary buildings and premises. Tenders to 
the clerk (Mr. W. A. Glover), Poor Law Offices, Pontefract, by 10 a.m. 
of 24th inst. 


The Newccastle-upon-Tyne Electric Tramways committee invite 
tenders for two 1,000-H.p, generatore, Tenders (addressed to the 
committee) must be left at the office of the town clerk (Mr. Ilill 
Motum), Town Hall, Newcastle-upon-Tyne, by noon of Nov. 30. 


The Battersea (London) Vestry require tenders for arc lamps and 
arc lamp-posts. Tenders to vestry clerk (Mr. W. Marcus Wilkins), 
Municipal Buildings, Lavender-hill, London, S. W., by noon of Dec. 4. 


Tenders are ifivited for electric lighting and driving plant at the 
Cork Lunatic Asylum. Tenders to resident medical superintendent 
by 28th inst. 

The Birkenhead Corporation invite tenders for condensing plant, 
re-cooling tower, &., overhead travelling crane, feeder mains, Nc. 
Tenders by December 12. 

The Darwen Corporation require tenders for a Lancashire boiler 
and a tramway switchboard. ‘lenders to town clerk by 2/th inst. 

The Whitechapel (London) District Board of Works require tenders 
for erecting electricity station buildings. Tenders to clerk (Mr. A. 
Turner), 15, Great Alie-street, by Dec. 4. 

The Londonderry Corporation invite tenders for the supply of 
carbons for the year to Dec. 31, 1900. Tenders to the town clerk 
(Sir R. Newman Chambers), Guildhall, Londonderry, by 30th inst. 

The Governors of Felsted School, Essex, invite tenders for the 
supply and erection of electric lighting plant. Tenders by Nov. 27 


The Hackney (London) Vestry require tenders for refuse destructors. 
Tenders to vestry clerk by 4 p.m. of Dec. 12. 


The Lambeth (London) Vestry require tenders for 25 are lamp 
po: Tenders to Vestry Hall, S. E., by Dec. 6. 
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TENDERS RECEIVED AND ACCEPTED. 


The Battersea (London) Vestry have accepted the following tenders 
for works in connection with the erection of the electric light 
station :— 

H. Young and Co. (wrought-iron floor plates with hoppers 

and stay FO) 55e ð K EKAR £1,143 7 6 
Clark, Bunnett and Co. (wrought-iron doors and windows) .. 

M. T. Shaw and Co. (roofs over engine and boiler house) ... 3,151 19 11 

The Hammersmith Vestry on Wednesday referred the following 
tenders for wiring and supplying fittings for the electric lighting of 
the Vestry’s stables depót to committee :— 


National Electric Wiring H. J. God ray............ £163 0 0 

CO: senie oia niie £197 17 0 | Newsome,Pinshing& Co. 159 6 0 
Peto and Radford ...... 185 0 O0 4. Thatcher and Co.. . 153 17 10 
Electrical Transmission Russell and Russell ... 133 0 0 

. M .170 0 0 Allam and Co 132 0 0 
A. Hunt and Co. ...... 168 10 0 Foote and Milne......... 129 0 0 
W. J. Adama 167 16 9 T. H. Hellyan 105 5 0 
Vaughan and Brown... 165 10 0 J. Bakewell and Co.. 105 2 0 
H. Bears and Co. ...... 165 0 0 


The London School Board have received seven tenders for wiring 
the Paragon School, New Kent-road, S. E. Two sets of tenders were 
submitted, one for wiring the school aud the other for lighting the 
offices, playgrouncs, &c. The lowest tender for wiring the school 
was £266, and the highest £438 ; the lowest for the offices and play- 
grounds was £115, and the highest £202, There are to be 293 ligh:s 
in the school. 


The Poplar (Lon Jon) District Board of Works have accepted the 
tender of the British Insulated Wire Co. for supplying and laying the 
cables required for the Board's electricity scheme. The cost of the 
whole of the works will be £35,485. 


The Llandudno Council have accepted the tender of the India 
Rubber Co. for the supply of three 150-kilowatt steam dynamo3 (with 
Allen engines), motor and boosters, at £4,022. Twenty-four tenders, 
varying in amount from £3,632 to £6,506, were received, and the 
lowest but one was accepted. 


The Leeds Guardians have accepted the tender of Mr. E. C. Wallis 
for supplying a system of telephones and alarm bells at the work- 
house, for £350. 

The Electric Lightiog committee of the Swansea Corporation 
recommend the acceptance of the tender of the British Schuckeit 
Electric Co. for the supply of engines and dynamos for their electricity 
supply station, at £8,422. 

The Wigan Corporation have accepted the tender of the Electrical 
Power Storage Co., for the supply of a storage battery for their 
electricity supply undertaking at £1,563. 68. 8d. 


APPOINTMENTS VACANT AND FILLED. 


The Urban District Council of Radcliffe (Lance.) require an 
electri al engineer with lighting and tramway experience. An 
advertisement elsewhere gives some further particulars, and applica- 
tions have to be sent to Mr. James Sharples, clerk to the Council, not 
ater than Dec. 5. 


The County of London Electric Lighting Co. invite applications 
for the position of ch'ef engineer. Applications to the secretary, 
Moorgate-court, Moorgate-place, London, E.C., by Dec. 4. See 
advertisement. 


A provincial electric supply company require an assistant electrical 
engineer for their mains department. See advertisement. 


The Buxton District Council invite applications for the position of 
resident electrical engineer. 1 to the clerk to Council 
(Mr. Josiah Tay lor), Town Hall, Buxton, by 28th inst. 


The City and South London Railway Co. require two shift 
engineers. An advertisement contains further particulars, and appli- 
cations must be sent to the engineer (Mr. P. V. McMahon), 195, 
Clapham-road, London, S. W. 


An assistant is required in the electrical engineering department 
of the City and Guilds Technical College, Exhibition-read, London, 
S.W. Applications to Prof. W. E. Ayrton. 


Mr. A. Hatteraley has been appointed engineer-in charge at the 
electricity works of the Leyton District Council. 

Mr. A. G. Cooper, at present electrical engineer to Mesars. Davy 
Bros. (Limited) and formerly station superintendent of the Sheffield 
Electric Light Co., has been appointed electrical engineer to the 
borough of Colne (Lanes) to design and lay down a combined plant 
for electric lighting and traction. 


Mr. H. Cbilvers has been appointed draughtsman of the Keighley 


electricity works. 
BUSINESS NOTICES. 

The extensive showrooms and depót of the Edison and Swan Co. 
at 53, Parliament-street, London, S. W., have recently undergone 
alterations and complete renovation. A fine collection of the lateat 
designs in electric fittings is assembled, of which inspection is invited. 
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Messrs. H. G. Massingham and F. H. Rippon, electricians and 
electrical engineers, trading as Massingham. Rippon and Co., at 82, 
Fore-street, Exeter, have dissolved partnership. 

Messrs. Herbert John Dowsing and William Snowdon Hedley, 
electrical engineers, 24, Budge-row, Cannon-street, E. C., and 
Uxbridge-road, Ealing, W., London, trading under the style of 
Herbert John Dowsing, have dissolved partnership. Debts by Mr. 
Dowsing. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

Under the failure of E. C. Glass, electrical engineer, 6 and 7, 
Nevill’s-court, Fetter-lane, London, debtor attended.at the London 
Bankruptcy Court and was examined upon ascounts showing a 
deficiency of £1,093. He purchased the business in October, 1896, 
for £2,000, and afterwards invested a further £1,000, but in Nov., 
1898, he transferred it to his sister for £3,000, which she hal pre- 
viously advanced. He kept in the business on the purchases behalf 
until ast March. The failure is attributed to heavy interest charges 
and excess of expenditure over profits. Hearing adjourned to Dec. 7. 


The creditors of E. A. M. Winter, electrical engineer, Amberley 
House, Norfolk-street, London, W.C., met at the London Bankruptcy 
Court on 17th inst., and deputed the Official Receiver to administer 
the estate. The debtor started business in May, 1897, with between 
£700 and £800, as the Imperial Electric Light and Power Co. Liabi- 
lities £1,550, deficiency £975. 

It has been decided to wind up Heath, Snoxell and Co. (Limited) 
voluntarily, and Mr. C. Richards, C. A., Cobden-chambers, Corpora- 
tion-street, Dirmingham, ia liquidator. 

Creditora of W. and J. Robinson and Co. (Limited), electrical and 
mechanical engineers, &c., mast s nd particulars of claims to Measrs. 
A. Bicket and R. T. Rowbotham, 103, Miller's Bridge, Bootle, by Dec. 23. 

J. Stewart Edwards, electrical engineer and commission sgent, 
Moorgate-court, Moorgate-place, E.C., was examined at the London 
Bankruptcy Court last week. Unsecured liablities £14,389, assets E775 


The public examination of W. H. F. Bowman, electrical engineer, 
&c., 3, Foster street, Gainsborough, will take place at the Sessions 
House, Lincoln, on 28th inst. 


Claims against the estate of Benjamin Wild and J. H. Clark, 
trading as Wild, Rathwell and Co., electrical and general engineers, 
Atlas Works, Virginia-street, Southport, must be sent to the trustee 
(Mr. N. Yates, C. A.), 4 and 6, Wood-street, Bolton, by Dec. 9. 


A meeting will be h-ld at Royal Insurance-buildings, Church- 
street, Shettield, on Dec. 22, to receive an account of the winding-up 
of the Sheffield Electric Light and Power Co. (Limited). 


Sale by Auction.— Messrs. Fuller, Horsey, Sons and Cassell will 
sell by auction (unless previously disposed of by treaty), at the pre- 
mises of the Maskelyne British Typewriter Co., 64, Hammersmith- 
road, London, W., on Thursday the 20th inst., at 11 a. in., a quantity 
of engineers’ tools and stock. Some particulars are set out in an 
advertisement, and catalogues may be had on the premises, or of the 
auctioneers, 11, Billiter-square, London, E.C. . 


Sale of Second-Hand Cable.---The Leeds electric lighting 
department have some second-hand lighting cable for tale, particulars 
of which are given in an advertisement. 


Water Power Wanted.—An alvertiser requires water power, 


developed or undeveloped, capable of giving 2,000 H.P. to 3,000 H. , 


within easy reach of the ccast of Great Britain or Ireland, with site 
for works, &c. l 


Sale of Acetylene Works —The undertaking of the Midland 
Acetylene (Parent) Syndicate (Limited), Cradley Heath, was offered 
for sale by auction at the Grand Hotel, Birmingham. on Thursday 
last, by Mr. H. Humphries, of Brierley Hill. The lot comprised the 
freehold works, with the whole of the electrical plant, steam engines, 
boilers, &c. A fairly large company was present, but not a single 
bid was made. The works will, we understand, now be dismantled 
and sold piecemeal at any early date. Mr. Humphries will be pleased 
to give intending purchasers further particulars as t) the forth - 
coming sale. 


Winding-Up Petition .—4A petition has been presented to the 
High Court of Justice, Dublin, by Messrs. David King and Sons, of 
Glasgow, for the winding.up of Dobsons and Curtis Bros. ( Limited), 
electrical engineers, of Dublin. The petition will be heard by the 
Vice-Chancellor on 23rd inst. 


Dynamo Brushes.— Mr. C. Ford 27, Clement’s-lane, London, E. C., 
has sent us two samples of laminated copper krushes intended for 
dynamos. These brushes, which are of German manufacture, are 
made of electrolytic copper sheet 0°0025in. thick, which is doubled 
back wards and forwards to form a strip Q°025in. thick. The strips 
are then fixed together to form the required thickness for the iruei, 
and the whole soldered together at one end. 

E. C. C. Continuous-Current Dynamos and Motors.—A useful 
illustrated list of the well-known E C.C. standard continuous-current 
dynamos and motors is just issued. A table is devoted to the 


! standard machine for each voltage, in which is given the speed 
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at which the various standard sizes must be run to produce given 
outputs. 

Lundell Motors.— Messrs. J. H. Holmes and Co., the sole owners 
and patentees for the United Kingdom, &c , of the Lundell continuous- 
current motors, have forwarded a well-arranged catalogue of Lundell 
motors. The illustrations include photographic representations of 
these motors applied to various industrial purposes from sewin 
machines to the largest class of printing machinery. A series o 
efficiency curves is also given. The catalogue is well got up. 


“Beez” Pocket Volt and Ampere Meters.—A new list of 
particulars and prices of the new Beez” pocket volt and ammeters 
13 just issued by Messrs. Polland and Co., 5, St. Nicholas-buildings, 
Newcastle-on-Tyne, Electric dry cells have for some time past been 
used to ignite the gas mixture of benzine and petroleum used in 
motor-cars and motor-tricycles, and these have acted satisfactorily 
when tested to supply the necessary intensity of current. It is 
claimed by Messrs, Polland and Co. that the Beez” instruments 
have been largely usel in testing the efliciency of dry cells for 
this purpc ss. 

Scientific Apparatus Catalogue. — Part 3 of Messrs. John J. 
Griffin and Sons illustrated catalogue of scientific apparatus is to 
hand, as well as a catalogue of X-ray apparatus and appliances. 
Part 3 deals with magnetism, electricity, and“ gal vanism,“ and 
contains a mass of particulars of various classes of apparatus for use 
in schools and colleges. A section of the catalogue deals with 
miscellaneous apparatus for accomplishing interesting popular elec- 
trical experiments for lecture illustration, &c. The catalogue of 
Rontgen apparatus contains several more than usually gruesome 
* skiayrams." | 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 15 to Nov. 21, 
with the ports of destination :— 

Africa—Alexandria, £993 ; Cape Town, £25; Durban, £191 (including 
£106 telegraph material); East London, £516. Argentina—Buenos 
Ayres, £317 (including £92 telegraph material). Australasia — Adelaide, 
£56 ; Lyttleton, £2,910 (telegraph material) ; Melbourne, £200 (including 
£110 telegraph material); Nelson, £25 ; Otago, £36; Perth, £65; Port 
Chalmers, £2,920 ; Sydney, £210 ; Wellington, £510. Belgium — Ostend, 
£139. Brazil — Rio Janeiro, £775 (telegraph ma'erial) British Guiana — 
Demerara, £30. Colombia—Santos, £70 (telegraph material). Denmark— 
Copenhagen, £323 (including £299 telegraph wire). Germany—Hamburg, 
£240 (including 2230 telegraph material) Gibraltar —£84. Holland — 
Amsterdam, £554 (including £45 telegraph material) Hong Kong—£42 
(including £8 telegraph material’. India — Bombay, £47 ; Calcutta, £178. 
Italy—Genoa, £70 (telegraph wire). Japan—Tokyo, £1,442. Madeira, 
£30. Malta—£96. Spain—Barce'ona, £117 (telegraph material). Straits 
Settlements — Singapore, £60 (telegraph material). Sweden—QGothenburg, 
£86 (including £19 telegraph material); Stockholm, £155 (telegraph 
material) Trinid id West Indies, £80. United States— New York, £24. 
Total, £13,762, against £15,962 in the corresponding week last year 
(Nov. 23 to 29), 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Alleged Theft of Electric Current.—At West London Police 
Court, Alfred John llarrison, described as an electrical engineer, 
of King-street, Hammersmith, was charged with stealing elec- 
tricity from the mains of the Hammersmith Vestry. Mr. A. B. 
Watson, for the Hammeramith Vestry, said prisoner rented two 
rooms in the house of a lady who had the electric light installed on 
her premises, and in consequence of a dispute an examination of the 
wires disclosed that the meter had been tampered with. Mr. 
G. Gilbert Bell, electrical engineer to the Vestry, said he went into 
the cellar and found the fuse-box broken. Larger fuses of a different 
material had been inserted with extra wires, allowing four times the 
quantity of electricity to be drawn from the supply. Prisoner was 
remanded. 


Bahia Blanca (Argentina).—The municipal electricity works 
w«re recently inaugurated. 


Battersea (London).—The Vestry have decidel to oppcse an 
application of the County of London Co. for a provisional order for 
Battersea. The Lighting committee reported to the Vestry this 
week that they had been in communication with the Hart 
Accumulator Co. with reference to their contract for batteries. The 
company ar ked that certain claus:s relating to maintenance might 
be inserted in the contract, and after report from Prof. Kennedy, 
it was decided to allow the contract to be amended as desired. 


Bermondsey (London).—The Vestrv’s consulting engineers 
(Messrs. Kincaid, Waller and Manville) have been authorised to draw 
up specifications for the erection of a dust destructor in connection 
with the projected electric lighting station, 


Bolton.—A lively debate took place at the Council meeting last 
week on a proposal that the Lighting committee, which is at present 
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composed solely of, members of the Gas committee, should Le 
reconstituted s» as to include repre:eatatives of the Electricity com- 
mittee. The chairman of the Gas committee (Ald. Miles) opj.ored 
the motion, and taid that until it could be shown that the Electricity 
committee could light the borough better and cheaper than the Gas 
committee he should strongly oppose auy proposal to take the work 
fiom his committee. The cha rmau of tbe Electricity committee 
(Dr. Pan on) believed his committee could do the street l'ghting by 
arc lamps etficiently and at no great cost. Eventually the proposal 
was adopt -d. 


Bournemouth —Though the Council have hitherto managed to 
defeat all attempts to construct electric tramways in the town, they 
have now decided to themselves apply for electric traction powers 


Burnley.—The mayoress (Mis. Dickinson) on Friday performed 
the ceremony of starting two new generators, which have be:n 
erected at the electricity works, The original works were started i i 
August, 1893, with plant capable of supplying cutrent t» about 6,000 
8-c.p. lamps. The additional plant brings the capacity of the stati: n 
up to 16,000 8-c.p, lamps. 

Buxton.—Steady progress is being made with the electricity 
works, and the Counc:I expect to be able to supply current im 
January. 


Camberwell (London).—A special meeting of the Vestry is to be 
held on the 18th prox., to consider the purchase of so much of the 
undertaking of the County of London and Brush Provincial Co. as 
lies within the district. This is the outcome of a notitication fro: 
the company that, as the Vestry had passed no resolution to act 
under the provisions of Sec. 6 of the Camberwell order, the directors 
could not comply with the request to give information upon matters 
affecting their business. 


Caps to Cairo Telegraph.—In The Eleotrician for Aug. 18 lass, 
p. 589, we referrel at length to the progress of the Cape to Cairo 
telegraph. Tte expeditition had at that time reached the neigh- 
bourhood of Lake Tanganyika. News is now to hani tbat the 
expedition under Mr. Mohun has been attacked by natives, and has 
bad to depart precipitately for a time. The report ads that the 
telegraph material and equipment has been looted or destroved, 
although tbere is no guarantee for the accuracy of the report. This 
disaster, if true, follows upon the destruction by fire some months 
ago of an extensive store of telegraph line material, &c., at Kituta, 
when goods to the value of £10,000 were destroyed. 


Carmarthen.—The town clerk has been iustructe l to approach 
the South Wales Electrical Power Distribution Co., to obtain their 
terms for supplying electric current in the district. 


Cheadle.—Application is to ba mada by th» Coancil for a pr»- 
visional electric lighting order. 


City of London —Application is to be made t» Parliament by 
the Corporation of the City of London for an Act empowerinz the 
Corporation 

To make provision in, over, or under any streets in the City for 
the accommodation of electric lighting, telegraphic, telephonis and 
other electric cables and wires and apparatus, and t» make and maintain 
such underground accommodation, receptaclea, galleries, and approaches as 
may be necessary or oxpedient ; to require the several companies and other 
bodies and persons owning and using such wires, cables and appliances in 
the City, and who possess powers to break open or otherwise iaterfere wit 
the streets in the City, to make use of such accommodation, galleries, &c., 
for the reception of such wires, cables, and apparatus, and to move into 
such underground reoeptacles all cables, wires, mains, and pipes already 
laid in any of such streets. 

Futther powers are sought to enable the Corporation 

To amend or repeal the provisions of any Act of Parliament, letters 
patent, charter, or other authority, which would affect or interfere with the 
above-mentioned powers, wheth r relating to electric lighting, telegraphs, 
telephones, or any other works, and to limit the exercise of powers w ich 
any oompany or person may possess under any Act or other authority, 
and to authorise the Corporation to make charges to such companies or 
)ersons as may be inourred in carrying out the provisions of the new Act. 

"urther, the Corporation s:ek powers 

To atfix to any house, building, or premises such brackets, lamps, wires. 
pipes, and apparatus as may necessary or convenient for the public 
lighting of the s reets, without being liable for any claim for compensation 
or otherwise. 

The City of London Elestric Lighting Company also give 
notice of intention to promote a Bil for the compulsory pur- 
chase of lands in the parish of St. Saviour (Southwark) for the 
maintenance of existing and the construction of new generating 
stations, t» relieve th» company from all or any of the obligation: 
imposed upon them by the City of London Electric Lighting Act 
(1893), and by the contracts made in 1890 and 1891 between the 
Brush Electrical Engineering Co. and the Commissioners of Sewers 
of the City of London, and between the Laing, Wharton and Down 
Construction Syndicate and the Commissioners of Sewera with 
respect to accounts and depreciation and reserve funde, and to repeal 
all or any of the provisions of Sec. 4 of the said Act, and to provid: 
for the application to any purposes of the company any funds accu- 
mulated under the provisions ot the said Act and contracts or other- 
wise, and to alter end amend the provisions of the said Act and of 
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the City of London Electric Lighting (Brush) Order, 1890, and the 
City of London (East District) Electric Lighting Order, 1890, and of 
any other provisional order or provisional ordera relating to the 
company or their undertaking. : 


Colwyn Bay.—4An inquiry has been held into the application of 
the Council to borrow £5,120 for electiic lighting purposes. The 
clerk (Mr. J. H. Roberts) said the contract of Mr. Bertram Thomas 
for the supply of piant at £3,678 had already been accepted. They 
had already applications for about 1,100 lights. Technical details 
were given by the consulting engineers (Messrs. Lacey, Clirehugh 
and Sillar). The station will have a capacity of 10,000 8-c.p. lamps. 
Slight objection was taken to the application, as a refuse destructor 
had not been included in the scheme. 


Customs Tariff.— Under the New Zealand customs tariff electric 
batteries and motors for surgical’ purposes, and induction coils 
imported by themselves, have been classified as electric machinery 
and appliances, and are subject to a duty of 10 per cent. X-ray 
apparatus (contact breakers and regulators, and induction coils, 
when imported with and forming part of X-ray apparatus) are 
admitted free, Induction coils were inadvertently included in the 
free list in a previous notification by the Customs authorities. 


Cork.— The Judicial committee of the Trish Privy Council have 
granted the M of the Cork Electric Tramways and Lighting 
Co. to extend their tramways along the Western-road to Sundays 
Well. 

Dublin —The Corporation on Monday adopted the report of the 
Electric Lighting committee, which recommended the appointment of 
Mr. Robert Hammond as consulting engineer to the Corporation in 
connection with the scheme fur extending the electricity supply 
undertaking. It is proposed to erect a new station at the Pigeon 
House Fort site, at an estimated cost of about £120,000. 


Ealing.—The Council have decided to apply for powers to 
construct electric tramways. The London United Tramways are 
also seeking authority to extend their svatem in this district. 


Electric Tramways in the Leeds District.—A joint committee 
of the Councils of Horsforth, Rawdon, and Yeadon have resolved to 
ask the Leeds Corporation to construct a trunk tramway line from 
the Abbey to Nunrovd Beck, with one loop line through Hawks- 
worth-road, to Woodside, and to the top of Broadgate-lane, Horsforth ; 
and another from the Rawdon Co-operative Stores to the Town Hall- 
square, Yeadon, If the Leeds Corporation do not construct these 
tramways, the committee propose to invite them to supply the 
necessary electric energy for working the lines, and the Councils of 
the respective districts will cons:ruct the permanent way and provide 
electric equipment. 


Electric Lighting Notices.—Notice of intention to apply for 
provisional electric lighting orders has been given by the following :— 

Corporations of Barnstaple, Boston, Hythe and Penzance. 

District Councils of Barnet, Bredbury and Romiley, Egremont, Erdington, 
Farnham, Festiniog, Harrow, Hebburn, Leek, Littleborougb, Liversedge, 
Llandilo, Nuneaton and Chilvers Coton, Romford, Sleaford, Tunstall (for 
Tunstall, Goldenhill and Chell), and Uckfield (for Rotherfield, Buxted 
and Mayfield). 

County of London Co., for portion of Battersea (London) ; Vestries of 
Mi'e End and St. George's-in-the. East (London) ; South London Electric 
Supply Corporation, for the parish of Lambeth north of Westminster Bridge- 
road excepted from the Lambeth order (1892); Cobbam Gas Co., for 
Cobham, Byfleet, &c. ; Newhaven and Seaford Electric Lighting Syndicate, 
fur Newhaven and Seaford; Newcastle-upon-Tyne Electric Supply Co., 
for Gosforth ; Northern Counties E'ectricity Supply Co., for Barnard 
Castle, Cowpen, Malton, South Blyth, Spennymoor and Thirek; Totnes 
Electricity Supply Co, for Totnes; Urban Electric Supply Co., for 
Weybridge ; Uxbridge and Dis'rict Development Syndicate, for Uxbridge 
and district ; Tayside Electric and Gas Light Co., for Wormit and Wood- 
house, Dundee ; Twickenbam and Teddington Electric Supp!y Co., for 
Twickentam and Teddington; Woking E'ectric Supply Co., for Woking, 
Horsell and Chertsey. 

In the following cases procedure by B:ll for further powers has 
been decided upon ;— 

Coventry Corporation, to authorise regula'ions in regard to electric 
lght fittings in houses and buildings, to supply electrical fittings, and to 
authorise special charges or special provision in cases where consumers 
have independent installations ; to alter the date of the annual accounts 
of the electricity undertaking, &c. 

Lancaster Corporation, to supply electricity in neighbouring district, &c. 

London (City of) Corporation, to enable the Corporation to make 
provision for the accommodation of electric lighting, telegraphic, tele- 
phonic, &c., wires, cables, and apparatus in, over, or under any streets in 
the City, and to require companies or other bodies or persons owning or 
using cables and wires to make use of such public service works for the 
reception of their cables and wires, &c. (Further reference is made to 
this Bill on page 166.) 

City of London Electric Lighting Co., to purchase the land compulsorily 
in St. Saviour's (Southwark), to extinguish obligations of company under 
existing Act and contracts, &c. (See also page 166.) 

The Charing Cross and Strand Electricity Supply Corporation, to 
purchase land in West Ham for generating station, to tupply electric 
current in City of London, and to connect station with company's present 
a eas of supply, &. 


Dublin Electric Lighting Co. (Limited), to incorporate company, to 
supply electricity in Dublin, New Kilmainham, Drumcondra, C'onliffe, 
Glasnevin, and Clontarf. 

County of Durham Electric Power Supply Co., to incorporate company, 
to establish generating station, to supply electrical energy in bulk to 
local authorities, companies and other bodies, in parts of the county of 
Durham, &c. 

Newcastle-upon-Tyne Electric Supply Co., to erect generating s'ation, 
to supply electric current in Walker, Wallsend, and Long Benton, to 
enter into agreements with the Walker District Council and the Walker 
and Wallsend Union Gas Co., &c. 

Lymington Corporation, to erect electricity supply works, to purchase 
gas undertaking, and to supply electricity and gas in Lymington, Boldre, 
and Milford. 

Tottenham District Council, to establish electricity works and to supply 
electric current. 

Tyneside Electric Power Co., to incorporate company, to establish 
generating station, to tupply electricity in certain districts of Northum- 
berland and Durham, Xc. 

County of London and Brush Electric Lighting Co., to purchase land 
compulsorily, to establish and work generating station», to abstract water 
from the river Wandle and the Surrey and Regent's canals, &c. 

Lancashire Electric Power Co., to incorporate company, to establish 
generating stations, to supply electricity in parts of the county of Lan- 
cashire, &c. 

South Wales Electrical Power Distribution Co., to erect electricity 
supply works and to supply electrical energy in the county of Glamorgan 
&nd part of the county of Monmouth and the boroughs of Newport, 
Cardiff, Swansea, &c. 

Walker and Wallsend Union Gas Co., to supply electricity in Jarrow and 
Hebburn. 


Electric Traction Notices.—Tramway provisional orders are 
being applied for by the following authorities, who s2ek powers to 
construct and work tramways, to employ electric or mechanical 
traction, &c.:— 

Huddersfield, Portsmouth and Sheffield Corporations; the Aston Manor, 
5 bury and Romiley, Ealing, Hurst, Redditch and Walthamstow District 

ouncils. 

In the following cases powers to use electric traction are sought, 
the procedure being by private Bill :— 

Aberdeen Corporation, to construct additional tramways, to attach 
brackets to houses, to lease lines, etc. 

. Baker-street and Waterloo Railway Co. (London), to construct new 
underground electric railways and subways, to acquire additional lands, 
to enter into agreements with the Great Western "Rail way Co., to obtain 
further capital powers, &c. 

Barneley Corporation, to construct aud work ele:tric tramways. 

Batley Corporation, to alter existing and to construct new tramways. 

Belfast Corporation, to purchase undertaking of the Belfast Street Tram- 
ways Co., to construct additional lines, etc. 

Brighton Corporation, to construct and work tramways, to purchase 
land in Southwick for generating station, &c. 

Charing Cross, Euston, and Hampstead Railway Co. (London), to extend 
time, &c. 

Cork Electric Tramways and Lighting Co., to construct additional 
tramways. 

Croydon Corporation, to acquire undertaking of Croydon Tramways Co, 
to construct new lines, &c. 

Dundee and South Forfar Tramways Co., to incorporate company, to 
coastruct tramways in Dundee, Broughty Ferry, &c. 

Great Grimsby Strcet Tramways Co., to construct additional tramways. 

Halifax Corporation, to construct tramways within and outside the 
borough. ` 

Huddersfield Corporation, to construct new tramways within and 
without the borough. 

Knott End Railway Co., to construct new railway. 

Lancaster Corporation, to purchase undertaking of the Lancaster and 
District Tramways Co., to work tramways within and outside the borough, 
and to construct new lines. 

Liverpool Overhead Railway Co., to construct new railways and widen 
existing line, to obtain further capital and borrowing powers, &c. 

London, Barnes, and Richmond Tramways Co., to incorporate company, 
to construct tramways in Richmond, North Sheen, Kew, Mortlake, Barnes 
and Hammeramith. 

London County Council, to authorise the construction of new tram- 
ways, to reconstruct and adapt existing lines for electric traction, to erect 
generating stations, &c. 

The London County Council also propose to bring in a Bill to authorise 
the reconstruction and alteration of any tramways purchased or to be 
acquired by the Council under the Tramways Act, 1870, £o as to adapt 
same for electric traction, &c. 

Lcndon, Walthamstow and Epping Forest Railway Co, to construct 
portion of authorised railway in tunnel instead of cutting, to cbtain further 
capital, extend time, &c. 

Manchester-Liverpool Electric Ra‘lway Co., to construct an electri: 
railway between Manchester and Liverpool, to incorporate compar y, &c. 

Mersey Railway Co., to purchase land for generating station, &c. 

Metropolitan District Railway Co., to acquire land for generating station, 
to abstract water from Chelsea Creek, to acquire powers as to electrically 
working the railways of the compauy and of the Metropolitan Railway, 
&c., also for extending time for the compulsory purchase of land; and 
completion of works for the railways and subways authorised by the 
Brompton and Piccadilly Railway Act.(1897), and for the payment of 
interest out of capital during construction, 
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Newport Corporation, to construct tramway. 

Reading Corporation, to construct and work tramways. 

Sandgate and Hythe Electric Co., to construct tramroads from New 
Romney to Folkestone. 

Scarborough Corporation, to construct tramways, and to enter into 
agreements with the Scarborough Electric Supply Co. for the purchase of 
undertaking, &c. 

Southport Corporation, to construct tramways and light railways in 
borough and in neighbouring districts. 

Stockport Corporation, to construct tramways, to enter into agree- 
ments with adjoining local authorities for constructing and working 
tramways, &c. 

Walsall Corporation, to construct tramways in Walsall and surrounding 
districts, to enter into agreements with local tramway companies, &c. 

The South Eastern Metropolitan Tramways Co, to construct tramways 
in Lewisham, Penge, Bromley, Beckenham and Croydon. 

The South Lancashire Tramways Co., to incorporate company, to con- 
‘struct tramways in St. Helens, Bolton, Leigh, Eccles, Haydock, Ince, 
Newton-in-Makerfield, Pemberton, Swinton, Tyldesley-with-Shakerley, 
Westhoughton, &c. 

Wirral Railway Co., to acquire land for erecting generating station, &c., 
either separately or jointly with the Mersey Railway Co. 

Vale of Rheidol Light Railway Co., to extend time fcr completion of 
line, and to substitute electric traction for steam. 


Garston. —The terms for the transfer of the Council's provisional 
order to the Garston Electric Light Co. have been agreed upon. 


Glasgow.— On Friday last week there were two temporarv inter- 
ruptions to the supply in Glasgow. The first occurred about seven 
dock in the evening and occasioned the shutting down of a 900 U. r. 
engine at the Port Dundas station, a bearing of which became heated. 
Another engine was run up to take its place, and the light was 
restored in about a quarter of an hour. The Port Dundas station is 
still in the builders hands, and it is suggested that dust had got into 
one of the bearings of the engine. The second interruption occurred 
at half past eleven, and was due to the melting of a battery fuse. It 
also necessitated the partial shut-down for a quarter of an hour or 
twenty minutes. e 


Godstone.—The Council have resolved not to oppose the appli- 
cation of Edmundson’s Electricity Suppy Corporation fur a pro- 
vi-icnal order. 


Greenock.—An electrical exhibition will shorily be held in the 
oll post office, Greenock, and electrical energy will be supplied fice 
of charge to exhibitors for one week. Part:culars from the burgh 
electrical engineer (Mr. S. E. Fcdden). 

The official inauguration of the electricity works has been fixed 
. for 30th inst. 


Harrogate.— Àn inquiry was held here last week into the m 
cation of the Corporation to borrow. £28,000 for putting down 
additional plant at the electricity works and extending the mains, 
&e, The town clerk (Mr. Taylor) and the borough electrical engineer 
(Mr. George Wilkinson) appeared in support of the application. 
Mr. Wilkinson said that at the present time there was the equivalent 
cf 22,341 8-c.p. lamps e and the profit on the vear’s working. 
after al'owing for interest and sinking fund, was over £700, There 
was no apposition. 


Hastings.— The Local Government Board have sanctioned the 
borrowing of £38,344 for electric lighting extensions. The applica- 
tion was Tor £38,613, but the difference (£279), cost. of obtaining 
electric lighting order, cannot properly be defrayed out of moneys 
borrowed under the provisions of the Electric Lighting Act, 1882. 


Hammersmith (London).— At the vestry meeting on Wednesday 
it was decided to erect two new high-tension switchboards, and also 
to fix new low-tension regulating gear at an estimated cost of £150, 
after allowing for credit on the present gear. 


Hornsey.—On Monday the Council resolved to engaze an elec- 
trizal expert to advise on the question of erecting electricity works. 
The Council already possess an order, and have received offers for a 
transfer from various companies, who have now been asked to submit 
further particulars. 


Hythe. A proposed application of the Folkestore Electricity 
Supply for a provisional order is to be opposed, and the Council 
will themselves apply for electric lighting powers, 


Jamaica,—In a report presented to the Municipal Council by the, 
recently-appointed special committee on overhead wires, the Council 
are advised to obtain legislative authority to control and regulate 
overhead wires in the city. 


Keighley.—The Council propose to erect new municipal offices 
to be lighted electrically. 


Light Railways.—Applications for light (electric) railway orders 
are being made by the following :— 

Blackpool and Uarstang (Electric) Light Railway Co., to constract 
three lines of light pone railway in Blackpool and neighhourhod. 

Greenwood and Batley (Limited), to construct light railways in 
Kingston-on-Thames, Surbiton and district. 


London County Council to construct a light (electric) railway 
from Highgate junction, along Archway-road, terminating at the 
county boundary ; to construct four lines in Clapham, Battersea, 
Wandsworth, and Patney; four lines in Greenwich, Lewisham, 
Charlton, Kidbrooke, Eltham, and Woolwich ; and two in St. Paul, 
Deptford, Lewisham, Lee, and Eltham (s:e further particulars in 
The Electrician for Oct. 20). 

British Electric Traction Co, for power to construct light 
(electric ) railways in Morley, Bradford, Drighlington, Gildersome, 
and West Ardsley. 

The Bath Corporation notify that they will apply to the Licht 
Railway Commissioners for power to construct licht (electric) rail- 
ways in the district. 

The amended plans of the Rhyl-Prest ityn light (electric) railway 
have been approved by the Rhyl Council. 

A propesal has been made to construct a light electric railway 
between Warrington and Northwich, and the scheme is under the 
consideration of the local authorities interested. The liue will be 
constructed to thestandard guage and on the highway. 


Liverpool.—An inquiry has been held here into the application 
of the City Council to borrow £300,000 for electric lighting purposes. 
The town clerk (Mr. E R. Pickmeie) supported the application, and 
said that in 1896 the Corporation purchased the undertaking of the 
Liverpool Electric Supply Co., and £500,000 was authorised to ke 
raised for providing the purchase money aud for making certain 
extensions, That money had been spent, as well as a further sum 
of £100,000. When the Corporation acquired the undertaking the 
equivalent of 41,515 16-c.p. lamps was connected to the maias. ln 
1897 the figure was 57,336, in 1898 74 227, and now it stood at about 
100,000. In 1896 the charge for current was Na r unit ſor 
lighting and 5d. for power. Now it was 4d. for public abs and 
2d. and Id. for power. Notwithstanding this reduction, a profit of 
£8,000 was male in 1898. after providing for sinking fund and interest, 
and the demand for electric current was steadily increasing. An 
important factor was the acquisition by the Corporation of the tram- 
wars ard the introduction of electric Laulage, which made 
increasing demands upon the electric eupply stations, Excluding 
Pumpfields station, which was erected out of money recently 
borrowed, the existing s'ations were prolucing 10 000 n.r. electrical 
energy, and the stations propcsad to be erected would furnish about 
15,000 H. p. further, cf which about 5,000 H. r. would be required for 
tramways. The Corporation would re juire £388,009 to carry out 
the proposed extensions, and althou zh it might seem a large sum, the 
Corporation would at no distant date have to ask fur further sume, 
The cost of buildings, land, aud sidings for Pumptields, L‘ster-drive, 
Smithdown-road, Lodge-lane, and Lowhill stations came t» £102,000; 
the plant would cost £167,300, and the mains £119,400. Ilie sites of 
the Pumpfields and Lister-drive stations belonged to the Corpora- 
tion, but the electric supply accounts would be charged a rental on 
the capital value. The city electrical engineer (Mr. A. Bromley 
Holmes) gave techoical particulars in support of the application, 
which was unopposed. 


Lincoln. — Application for parliamentary powers to establish and 
werk el: etrie tramways has been decided upon by the Council. 

London County Council.—At Tues Iny's meeting the Hizhwaya 
committee reported that it had been repretented to them that it was 
doubtful whether, even if the Board of Trale licence were granted, 
the Council would have power without further laliamentary 
authority to interfere with the public streets iu connection with the 
use of electric traction on the tramways between Westminster aud 
Tooting. The committee recommended that such powera be sought. 
The recommendation was approved. 


Loughborough.— A sub-committee has been appointed to report 
upon the question of putting the Council's electric lighting powers 
into force. 

Mansfield.—A committee has been formed to con-: i, le: an 1 report 
upon the electric tramway scheme which was recently put before 
the Council by Mr. C. H. Gadsby, and which provides for the con- 
struction of a system of electric tramways from Sutton-in-Ashfield, 
through Mansfield, to Mansfield Wo dhousse. 


Mexico City. —For the lighting of this city in 1898 480 2,000-c.p. 
and 120 1,200-c.p. arc lamps and 49 50-c.p. incandescents were 
employed. Gas has been entirely superseded, but a large number of 
naphtha and turpentine lainps are still employed. Electric current 
is suppliel by a German company. A number of new industries 
have lwen started during the past few years in the Mexico valley, 
and the employment of electric motive power on a considerable scale 
is stated to be under the consideration of the owners of many enter- 
prises in this district. 


Morecambe. — An inquiry was held on Tuesday into the Council“ 
application to borrow £25,390 for electric lighting extensions The 
Council's. electrical engineer (Mr. C. F. Parkinson) appeared in 
support of the application, and said the Council had already expended 
£33,418, of which £1,389 was in excess of loans already sanctioned. 
There was a constantly increasing. demand for current, and the 
undertaking was in a satisfactory position, There was no opposition. 
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Newcastle-on-Tyne.— The Corporation have re-leased the whole 
of their tramway lines within the city to the Newcastle and Gosforth 
Tramways and Carriage Co. until Dec. 1, 1900, and from that period 
the lease will be continued subject to three months’ notice from the 
Corporation. The rent is £1,272 to March 1, 1900, and thereafter a 
sum equal to 4 per cent, upon the purchase money paid by the 
Corporation. 

Oswestry.— The Corporation are applying for a provisional order 
for sanction to purcbase the Oswestry Electric. Lighting and Power 
Co.’s undertaking and to carry out certain extensions. 


Paisley.— A further loan of £25,000 to £30,000 to meet expenditure 
connected with electric lighting and gas undertakings is to be raised 
by the Corporation. 

Penge (London).— A proposal having been made by the Beck- 
enham Council for the supply of electric current in this district, the 
Lewisham Council have decided to postpone consideration of the 
matter until the position of Penge with regard to the Lewisham 
district under the new London Government Act has been defined. 


Penrith.—The Council have resolved to apply for a provisional 
order. Originally it was intended to include the neighbouring 
arishes of Brougham and Yanwath, but this part of the scheme has 
been dropped for the present. 


Presentation.—Mr. Joseph Dorrington, chief superintendent of 
the Postal Telegraph office, Birmingham, who has just retired, has 
heen presented with a gold watch and silver cigar case from the 
male staff and female staff of the telegraph department. In 1854 
Mr. Dorrington entered the service of the International Electric 
Telegraph Co. After Ex is he, in 1858, returned to this service, and 
earlv in 1859 went to Birmingham where for forty vears he has 
been in the local telegraph service. 


Preston.—A special meetiog of the Council has approved the 
Coiporation's Electric Tramways Bill. 

Railway Station Lighting.—Ludgate Hill station, London, is 
row illuminated electiically, and arrangements for similarly lighting 
the adjacent St. Paul's station are being made. 


Redcar.—A provisional order is to be applied for by the Council. 


Rhyl.— The Council recently canvassed the residents t> ascertain 
ihe amount of support likely to be accorded an electric lighting 
scheme, and the result is of a very satisfactory character. It is 
stated that nearly every tradesman has promised to take current, and 
also a very large percentage of private residents. 

Rosario (Argentina).—The apis tramway routes in the city 
have been acquired by a local firm, which is said to be acting on 
behalf of an English syndicate who propose to convert them into 
electric lines. 

St. Annes-on-Sea.— An inquiry was held here vesterday 
(Thursday) into the eee of the District Council to borrow 
£18,386 for electric lighting. 

Seaford.—The Council have assented to the application of the 
Newhaven and Seaford Electric Lighting Syndicate for a provisional 
order. 

Salford.—The Mayor (Ald. S. Rudman) last week gave a summary 
of the various works which will be carried out as soon as the 
necessary Parliamentary powers are obtained. The work com- 
prises relaying existing tramlines, the construction of new routes, 
and the electrical equipment of the whole system, at an estimated 
cost of £550,000. Extensions of the electricity works are also to be 
carried out, at an estimated cost of £270,000. 


Sevenoaks.—The Council, having received a request for sanction 
to an application for a provisional order, have decided to eng'ge 
an electrical expert, at a fee of 25 guineas, to advise them. 


Shoreditch (London).—The Vestry on Tuesday continued. the 
discussion of the report of the Lighting committee as to the alloca- 
tion of the surplus £6,463 of the electric lighting department. The 
recommendations of the committee are set out in our issue of 
Nov. 10, p. 98. As an amendment to these recommendations Mr. 
Winkler now proposed (1) the rescision of a resolution passed last 
May deciding that the accounts of the dust destructor and electric 
lighting undertaking should be combined ; (2) that all profits made 
by the electric lighting M up to. March 25 last be appro- 
priated to liquidate the losses and deficiencies incurred by the 
destructor ; (3) that henceforth all profits up to £1,000 derived from 
the joint undertaking should. be transferred toa reserve fund; and 
that (4) all surplus bevond the £1,000 should be paid into the 
general rate account. The amendment was lost. The debate on the 
recommendations of the committee then proceeded, and after two 
further amendments had been a of, the committec's recom- 
mendations were adopted by a small majority, 


Telegraphs in Angola.—In addition to its cable communication 
by the West African Telegraph Co.'s line connecting the Cape and 
Eastern systems with Europe, Angola (the Portuguese possession on 
the West Coast of Africa) has its own internal telegraphic communi- 
cation established and maintained by its Government. There are at 


the present time about 20 telegraph stations open to the public, as 
well as two telephone stations. During 1899 Ambriz, about 80 
miles from Loanda, bas been conhected up to the system ; and the 
line is to be extended to Ambrizette and finally to the mouth of the 
Congo, 180 miles north of Loanda. 


Telephone Facilities in London. In reference to the circular 
letter of the Po:tmaster-General which appeared in The Electrtcian 
on Nov. 10, p. 84, Mr. W. E. L. Gaine, general manager of the 
National Telephone Co., has notified the 41 London local authorities 
that, according to the view held bv the directors of the National Co., 
the Postmaster-General is under an absolute covenant to delegate 
his powers to the company whenever called upon by the company so 
to do. Under the Telegraph Act, 1892, the Postmaster-General is 
empowered to delegate to any licensee of his any powers contained 
in the Telegraph Acts for breaking up streets, but in the metropolitan 
area these powers can only be exercised with the consent (a) of the 
London County Council and (b) of the road authority for the 
district. As the company has hitherto been unable to secure the 
consent of the London County Council, it has not hitherto called 
upon the Postmaster-General to exercise his powers Mr. Gaine 
points out that nobody or person has the legal right to break up a 
public highway without statutory powers, and that practically the 
only body having such rights is the road authority. He further 
claims that if the road authority give the company permission to 
put down pipes and wires at the company’s own risk, the road 
authority is at perfect liberty to do so. As to the rentals which the 
company intend to charge in the metropolitan district, the rates are 
to be the same as those fixed by the Post Office authorities, and the 
company are awaiting the publication of these rates before themselves 
taking action, The company propose to introduce a message rate in 
addition to their regular rental svstem, and users of the telephone 
will be able to adopt either method of payment. 


Telephony in the Manchester District. — The Moss Side Council 
have passed a resolution supporting the application of the Mutual 
Telephone Co. to the Postmaster-General for a telephone licence for 
this district. 


Torquay.— The Local Government Board bave sanctioned the 
borrowing of £7,000 for extensions to electricity supply. 


Uddingston (Glasgow). — A small plant has been erected by Mr. 
J. Watson for supplying current to three blocks or buildings now 
being erected by him in the main street, and also for lighting the 
main street. A gas-driven generator and a battery of accumulators 
has been provided. The contractors are Messrs. Hunter and Jack, 
Glasgow, and the consulting engineer, Mr. T. Crichton Fulton. 

7. Wellingborough.—The Council have authorised their build'ng 
inspector (Mr. de Kev) to obtain particulars and estimates of the 
plant necessary for their propoged electric lighting scheme. 

Wigan. —The Corporation last week accepted tenders for electric 
lighting plant, and application has been made for a lcan of £85,000 
for carrying out the scheme. 

Electro-Harmonic Society.— A ladies’ night concert takes place 
at Café Monico, Piccadilly-circus, London, W., this (Friday) evening, 
at eight o'clock. 


COMPANIES' MEETINGS AND REPORTS. 


Aron Eleotricity Meter (Limited). 


The second ordinary general meeting of this Company was held yester- 
day, under the presidency of Sir JAMES PENDER, Bart., M. P. 

Mr. MAURICE ARON (general manager and secretary) having read 
the notice convening the meeting, 

‘The CHAIRMAN said: The balance-sheet now presented is the first since 
our formation, and covers a period of 21 months. I trust you will agree 
that we have every reason to congratulate ourselves on the satisfactory 
result of the working of the business up to date. You will remember 
that our prospectus stated the highest profits ever made in one year were 
for the year 1897, giving the net profit as £18,550. £s. Ad., without, how- 
ever, allowing for the remuneration of Dr. Aron. In dealing with the 
profit and loss account for 1898 we have a profit of nearly the same amount, 
namcly, £17,731. 17s. 6d. It is eas' seen why the rate of increase 
that was shown in the prospectus for the years up to 1897 wastemporarily 
checked during the transitory year of 1898. Firstly, the organisation was 
that of a private concern, and the absence of Dr. Aron and Dr. Juttke from 
business during the time of negotiating the formation of the Company in 
1898 led to a temporary falling off iu output. Up to the beginning of 
1893, the bulk of the profits derived by Dr. Aron from his business were 
made out of his old type clockwork meter. When, however, through 
the formation of the Company, the new type of meter was brought to the 
front the Continental engineers suddenly stopped ordering the old typ» meter 
in large quantities, aud instead gave ordera for eamples of the new 
type meters, which for some time caused a decrease in the returns 
of the German business, which even the rapid increase in the 
Austrian and English business could/ not cover. Considering all this 
it is a matter for congratulation that the reduction iu the net profits 
for 1898 is oriy a question of a few hundred pounds. For 
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the last nine monthe, during whi h your Directora had been responsible 
for the result of working, we had nothing but unqualified 
success to report. We had made dur ng that period a trade profit of 
£18,391. 14s. which practically means an increase of 25 per cent. on the 
very best year mentioned in the prospectus, and we would probably have 
to account for a very much larger profit had we not met with some 
difficulties which it may be interesting to you to hear of. After tbe pay- 
ment of the last instalment to the vendor at the beginning of January, we 
mide a trip to Berlin. Mr. Wallace went to Schweidnitz to inspect 
the works aud assets of the business and to look into the organiaa- 
tion of all matters of accounts. We a'so had to arrange such 
systems as would enable us to see from week to week the progress of the 
business in all parts of the Continent. We found that to further 
oir object best in Germany it was necessary to furm a German 
company under the name of H. Aron (Limited) the shares of which 
are held by us as trustees for the Enzlish Company. This enables us 
t» trade on the Continent with a German name. We have found 
that in order to meet the growing demand and orders for the 
new type meter we have had to considerably increase our works, our staff, 
our tools and our stock ; in fact, no increase of profits could be expected 
unless we increased the rate of manufacture which would enable us both 
to produce cheaper and to keep pace with ordera. That our efforts 
have been so far successful is proved by the figures we have for the last few 
months; but the coming year will, of course, reap the bulk of the benefits 
of this reorganisation. At the present moment the rate of taking orders 
is progressing from month to month. We are not aware of having lost 
a single central station that has taken our meters, and we are getting new 
ones every day in every part of Europe. We bave male the necessary 
arrangements that during the next 12 months we shall ba able, not oaly 
to cope with new orders, but to execute orders in arreara. A 
very reasonable amount has been placed to our reserve, and we have 
made a contract for the sale of the American patents, according to which 
in the course of the present yeir our asseta ought to be increased by a 
sum of about £9,000 in cash and about £33,000 in shares. We consider 
tle business in America important, not only on account of the profit- 
c&ra'ng capacity there, hut also on account of the moral eff:ct it will have 
in our favour if we compete successfully with the present Ainerican meters 
in their own home. We hope in due course to be equally successful in 
disposing of our patents in other countries, thus creating a large reserve 
without unduly trenching on our trading profit. In conclusion, I beg 
to move the adoption of the report and accounts. 

Mr. R. W. WALLACE, G. C., in asconding the motion, said that the board 
had received loyal support from Dr. Aron and Dr. Juttke, and had found 
that all their statements with reference to the business were well founded. 

After & short discussion, in the course of which Mr. HERDMAN con- 
gratulated the Directors on the result of the past 21 months’ working, the 
motion was adopted. The proposed payment of a dividend on the Ordinary 
shares, at the rate of 6 per cent. per annum was also agreed to. 

The proceedings terminated with a vote of thanks to the Chairman. 


The report of the directors for the 21 months to Sept. 30 states that the 
balance to credit of profit and loss amounts to £25,107. 98. 2d., out of which 
£9,829. 19a. 5d. (less £2,416. 1s. 11d. cost of establishing the Schweidnitz 
factory), representing the net profit for the nine months prior to the 
formation of the company, will be put to reserve. This leaves 
£16,277. 93. 9d., out of which the interim dividend on the Preference 
thares was paid, absorbing £2,509. 18s. 8d., leaving £13,767. 11». Id. to 
be carried forward. The directors recommend a dividend at the rate 
of 6 per cent. per annum on the Preference shares for the six months 
ended Sept. 30 (absorbing £5,750), and a dividend at the rate of 6 per 
cent. per annum for the year ended Sept. 30 on the Ordinary shares 
(absorbing £7,500), leaving £2,517. 11s. 1d. to be put to reserve. 


Blackheath and Greenwich District Electric Light Co. 
(Limited). 

The report of the directozs of this company for the period from May 11, 
1836, to Sept. 30, 1839, just issued states that the total expenditure to the 
last-mentionel date was £84,809. 42. ld. The main buildings of the 
company's generating station at Blackwall Point are practically finished, 
and provide engine and boiler space for plant capable of supplying about 
8,00) 8-c.p. lamps Generating plant of a capacity of about 50,000 8. e. p. 
lamps is now being installed, and the contractora expect to have two 
machines at work at an early date. About 16 miles of the principal streets 
of Dlackheath, Greenwich, and Lee have been opened up, and 42 miles of 
cable laid therein. In Blackheath and Lee à temporary supply of electric 
energy, obtained from a neighbouring company, has Leen available since 
July 18 last. The lighting of the diatrict by electricity bas therefore 
commenced, and will be speedily extended from the company'sown station. 
140 applications were received up to Oct. 51, equivalent to 6,896 lamps of 
8.c.p., of which 5,625 were then connected to the company's mains. Appli- 
cations for motor power have been received to the extent of 40 H. p. 

The company’s area of supply has been largely extended by the Le 
(extension) provisional order, which empowers the company to supply 
electric energy in those parts of the parishes of Lee, Eltham, Kidbrook, and 
Charlton which were not czmprised in the company's order of 1897. To 
carry out the provisions of the new order, and to complete the necessary 
extensions, further capital will be required. The direc‘ors will shortly 
consider the question of raising such capital. The application made to 
made to Parliament last session by the County of London and Brush 
Provincial C». for powera to supply electric erergy in part of this 
company's area was successfully opposed. The company also successfully 
opposed the inclusion in the provisional order promoted by the Board of 
Works for Lewisham of the Blackheath portion of the Lewisham district 
comprised in the company’s provisional order of 1837. 


RENEWABLE ELECTRIC LAMP CO. (LTD.).—Mr. J. Atherton presided 
at the statutory meeting of this company on Wednesday. No opportunity 
was offered our representative of attending the meeting, but (according to 
the Financial News) Mr. Atherton stated that a suitable site for works 
had been secured by the company at Brunswick-place, City-road, Shore- 
ditch, London. The Directora had taken the advice of an expert lamp maker, 
a min who had been connected with this business for the greater 
portion of hia lifetime, and he expressed the view that the works were 
capable of tsking machinery for th» supply of about 10,000 lampe per 
day. The lease had 50 years to run, and they had the option of 
buying tke ground rent any time during the first seven years ab a price of 
£4,000. They bad been successful in finding a man to take charge of the 
works whose credentials were satisfactory. He was now in charge of the 
works, They hai also appointed a general manager to look after the 
commercial side of the question, and he had gone so far as to lay out the 
works for equipment with the most modera machioery for producing 
lamps, so that they were now an up-to-date lamp manufacturing company. 
He had the benefit of the experience of the gentleman who was acting as 
managing director, who bas been connected with the electrical industry 
for a great many years, and, perhaps, with one of the most successful supply 
stations in London. "They hoped to begin turning out lamps in fairly large 
quantities within three months from the present time. In the meantime, 
they had made an engagement with a friendly English lamp manufac- 
turing company to su pply them with 2,C00 lamps per week, in order that 
they might furnish the various supply stationa, companies, hotels, clubs, and 
very large consumers of lamps with small parcels, in order to give them 
some practical experience pending the time that the lamp works at Shore- 
ditch were fully equipped. Important large contracts had been entered 
into with public bodies in various parts of the country and in London; 
they had, in fact, more orders than they could execute at the present 
time, and many large buyers were waiting for the time when they could 
give them deliveries. It was now customary for supply companies to 
include their lamp in the price for supply of current, and in the uear 
future it was expected that their business would be done with these public 
companies, who were anxiously looking forward to an efficient lamp at a 
moderate price, and one that could be renewed over and over again. 


WESTERN UNION TELEGRAPH CO.—The annual report of the president 
of this company for the year ended June 30, submitted at the meeting of 
the stockholders on the 11th ult., stared that the capital stock outstanding 
is $97,510,000:00, of which $29,260°35 belonged to and was in the treasury 
of the company. During the year there was no change in the capita! stock 
outstanding. The bonded debt at the close of the year was as follows: 

Bonds due March 1, 1900, 6 per cent. $161,076 00 


%%% % „%„%„6„ „ „6 „600 


Bonds due May 1, 1900, 7 per cent. .................. 4,920,000 00 
Bonds due May 1, 1902, 7 per cent. .................. 1,163,000 00 
Bonds due January 1, 1938, 5 per cent. ... 8,502,000 00 
$15,516,076 00 

Less balance of sinking funds appropriations not 
yet used for redemption of bonds ..... m 490,153 85 


$14,855,922 14 

During the year £2,100 sterling bonds (due March 1, 1900) were 
redeemed by the sinking fund trustees. Tables accompanying the report 
show practically the same mileage of poles as in 1898, an increass of 50:213 
miles of wire, and also an increase of 75 offi ses. ‘he number of messages 
transmitted in 1899 was 775,562 lees than in 1898. This decrease was ac- 
counted for by the extraordinary number of Press messages concerning the 
Spanish war last year. The company handled, however, 3,246,473 messages 
more ia 1899 than in 1897. The revenues for the year were $38,579°27 
more than for 1898, notwithstanding the decrease of Press traffic, which 
was more than offeet by an increase of $140,069:68 for ordinary commercial 
messages. There was also an increase of $178,495°98 in the revenues from 
leased wires. To provide for these increases in the ordinary commercial 
business the item for operating aud general expenses was $205,192 79 
larger than for 1898. "The cost of maintenance and reconstruction was 
increased $65,128°37. The payments for taxes were 925,478 46 less, 
because of the eetilement cf sundry disputed accounts in 1893, but the 
amount paid in 1899 (3510,746'05) showed a steady increase in 
the tax charges against the company. There was an increase of 
$17,06658 for equipment of offices and wires, and a decrease of 
$2,212:11 for rentals paid for leased lines. The net increase in 
expenses for the year was $259,99767 compared with preceding year. 
The net profit for 1899 was $5,868,752, which provided for the 
interest on the bonds and the dividend of 5 per cent., and carried 
$103,692'41 to surplus account. The average tolls received were 308 
cents per message, as against 39°1 cents in 1898. Tne average cost per 
mesage was 25 1 cents, as against 217 cents in 1823. These increases 
were caused by the larger number of full.rate commercial messages and 
the smaller number of Press messages transmitted in 1039. The outlay 
for construction of new property for the year was $820,190:69, 
principally for additional copper wires on trunk lines. Te lines of the 
company are in excellent condition. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


— — 


DUBLIN ELECTRIC LIGHTING SYNDICATE (LIMITED).— This company 
was registered in Dublin, on November 17, with a capital of £5,000 in £1 
shares, to carry on the business of electricians, electrical, hydraulic, and 
general engineers, suppliers of electricity, &e. The subscribers are C. W. 
Hely, V. W. Brown, Nir H. Cochrane, J. D. Wallis, J. D. Chaytor, D. 
Kellett, and W. Fitzgerald. The first directors are Sir H. Cochrane, 
D.L, C. W. Hely, and V. W. Brown, 
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CHARLES NOYCE AND SONS (LTD.).—This company was registered on 
Nov. 16, with a capital of £6,000 in £5 shares, to carry on the business of 
electricians, electrical and general engineers, &c. 


WESTMACOTT, STEWART AND CO. (LIMITED).—This company was 
registered on November 13, with a capital of £6,C00 in EI sharee, to 
acquire the undertaking and the assets and liabilities of A. Westmacott, in 
connection with the business of Vril Launches (Limited), and to carry on 
the business of launch, boat, carriage, and vehicle manufacturera, suppliers 
of electric and other power, &c. The first directors are A. Westmacott 
(chairman), W. B. Stewart, and J. Westmacott, 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 5 cent. (since Oct. 5, 1899). Price of 
silver 27,d. per oz. (Nov. 23). Console (22 per cent.) 1024—1034 for 
money, 1035—103& for account; 24 per cent. 100 - 100 (Nov. 23). 
Stock Exchange Settling Days: Consola, Dec. 1; Stocks and Shares 
Continuation Days, Nov. 28 and Dec. 12; Ticket Days, Nov. 29 and 
Dec. 15; Pay Days, Nov. 30 and Nec. 14; Mining Share Carry-over Days, 
Nov. 27 and Dec 11. 


BRITISH ELECTRIC TRACTION CO. (LIMITED).—This company have 
invited subscription for a further 20,000 Six per Cent. Cumulative Prefer- 
ence £10 shares at £12 per share. The lists closed on Tuesday. 


ELECTRICAL CASTINGS AND ENGINEERING CO. (LTD). — Subecrip- 
tions are invited for 20,000 Ordinary shares of £1 each in this company, 
which is formed to carry on the business of manu'acturera of castings, 
forgings, and apparatus for electric lighting, transmission of power, rail- 
way s, tramways, electro-chemical, electro-metallurgical purposes, &c. The 
registered offices of the company are at Wedne:field. Subscriptions close 
at 12 noon to-morrow (Saturday). 


RICHARD HORNSBY AND SONS (LTD.).—For the year to Sept. 30 a 
profit is shown of £47,952, after writing off the usual depreciation and 
peying interest on debentures and mortgage loan and directors’ remunera- 
tion. Adding £2,137, balance from last account, gives a disposable balance 
of £50,069 ; and the directora recommend, after payment of dividend on 
Six per Cent. Preference stock, a dividend of 8+. per share on the Ordinary 
shares, placing to reserve £25,000 and carrying forward £7,069. 

LONDON ELECTRIC SUPPLY CORPORATION (LIMITED).—It is announced 
that additional capital is required to meet the increasein the Corporation'a 
business, and the directors are prepared to receive applications for £50,000 


Four per Cent. Mortgage Debenture stock, ranking with the £200,000 
already issued. The existing shareholders are to have an opportunity of 


subscribing for this issue at par. 


Interest is payable on Jan. 1 and July 1. 


OFF THE REGISTER.—The Registrar of Joint Stock Companies gives 
notice that the following companies have been struck off the register:— 


Blot Electric Accumulator. 

British and Foreign Chemical. 

British Electrical and Industries. 

British Electrical Cycle and Motor 
Engineering. 

Electrical Investments Trust. 

Electrical and General Exploring 
Syndicate. 

Electric Transformer System. 

Improved Lighting Syndicate. 

Leatherhead Electric Lighting and 
Power. 


Maxim Foreign and Colonial Motor 
Syndicate. 

Pittsburgh Reduction Syndicate. 

Practical Primary Electric Battery 
Syndicate. 

Randall Telephone Syndicate. 

Rottingdean Electric Lighting and 
Power. 

South Manchester Electric Supply. 

Walton-on-Thames Electric Lighting 
and Power. 

X-Ray Syndicate. 


STOCK EXCHANGE NOTICOE.— Application has been made to the Stock 
Exchange committee to appoint a special settling day in, and to grant a 
quotation to, the further issue of 15,000 Fully-paid £10 Ordinary shares 
(Nos. 60,001 to 75,000) of the British Electric Traction Co. (Ltd.). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


R 
2 3 Ino, | Ne. Ann. 
Line. ended = or Deo ce ka aa 
< ý ount or Deo. 
1899 £ £ | £ | 2 
Birmingham Tramways. Nov. 18 8,826 - 51 20, 85,281 + 8,369 
Blackpool Corporation...|  ... „ ‘ea | ja 
Blackpool and Fleetwood! ,, 18 172, - 29 20| 19,415 ＋ 5,819 
Bradford Corporation... „ 19 348|4 74 66 21,907 ui 
Brisbane Trams ......... Oct. 4 1,510/+ 682 1, 1,5510 4 682 
Bristol Trams & Carriage Nov. 17 | 4,898'+2,230, 20) 64,102 |+ 8,053 
* Buenos Ayres & Belgrano] Oct. 22 2,252 7 801 42 90,200 4 41, 352 
City & South London Ry. Nov. 19 1,0465 T 2 21 20,452 49 
Dover Corporation... „ 18 152 - 9 35 7,304 ses 
Dublin United ........ sedie AT 2,606 | + 2,473, 9 m ja 
Dublin Southern Dist....| „ 17 700 + 20 ... T SN 
*Gla*gow Corporation. „, 18 8,856 + 577 "T n 
*Liverpool Corporation... „ 11 | 7,356.+1,434, 45 310,249 + 36,638 
Liverpool Overhead Rly. ,, 19 1,458 T 80 21 24,261 ＋ 1,225 
Sheffield Tramways... „ 19 1,761 | + 606 46| 65,755 419,054 
*South Staff. Trams. .. „ 17 654/+ 23: 46| 30,750 |+ 1,569 
* Partly electrical 


ELECTRICAL COMPANIES’ SHARE LIST. 


> RESES AMOUNT LAST , 
riens OF Divi- | NAME, 
SHARE. | DEND. 
TELEGRAPHS. 
£110,900 100 47 African Direct Telegraph 47 Mort. Deb. (red. 
25,000 10 ^ Ameecon TOlegtrA DIL; a insc>cccnc do22228p so0242595 228 PeXs pde oss 
£125,000 | 100 57 Do. 5 per Cent. Debentures .. .................... 
£875,520| Stock 15/0 F ² »! cakes ˙—w ᷣͤ e haad ui Modes 
£3,062,240 Stock 30/0 Do. Maso j3-] WA PETRO Ems 
£3,062,240 | Stock 13/0 Do. F ²˙ AA OPES ES t 
205,993 19 5/0 jrazilian Submarine EMT ERRAT qu Tas P EC Pn 
£75,000 109 57 e Do. 5 per Cent. Debs. (2nd Series, 1900) .... 
$10,000,000 $100 $1} Commercial Cable Capital Stock 
£1,332,823 Stock 47 . Do. t pei Cent. Debenture Stock 
16,000 10 8/0 Cuba Submarine Ordinary Pasa VES SE VogedeS 
6,000 | 10 10,0 Do. Preference 10 per Cent. ............. 
12,931 5 2/0 Direct Spanish Ordinary T MT e 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference .. 
430,000 50 447 Do. 4} per Cent. Debentures 
60,710 20 30 Direct United States Cable .............................. 
£120,000 100 4j Direct West India Cable 117 Reg. Deb. (red 
£4,000,000 Stock 5% | Eastern Ordinary ...... ... re r seas 
£1,795,000 Stock 37 Do, 34 per Cent. Preference Stock .............. 
£1,432,268 | Stock | 4 Do. t por Cent. Mort. Deb. Stock (red. 
250,000 10 2/6 Eastern Extension isle uIOÉR ce UY FERE AM MG US 
£320,000 Stock 47 Do. 4 per Cent. Debenture Stock ................ 
£16,200 100 57 Do Austin. Gov. Sub.; Deb., 1900 (reg. 
£64,400 | 100 5% Do Bearer) .... ; sees `. 
£17,400 109 | 54 Eastern and S. African 5% Mort. Deb., 1900 (reg 
£24,500 100 5% Do. Bearer —— N Ors: f 
£320,000 100 47 Do. 4 per Cent. Mortgage Debentures, 1909 .. 
£200,000 25 47 Do. 1 per Cent. Mauritius Sub. Debs.(red. 
180,227 10 1/9 Globe Telegraph and Trust 
180,042 10 3.0 Do. 6 per Cent. Preference 
150,000 10 5/0 Great Northern of Copenhagen F 
£89,500 100 417 Halifax & Bermuda Cable 4j 7 Ist Mort. Deb. (red. 
17,000 25 12/6 Indo-European........ CET ** 33e 9t 
£100,000 100 6 London Platino-Brazilian 6 per Cent. Debs., 1904 
£100,000 100 47 Pacific & European Tel. 47 Guar. Debs. (red. 
11,839 8 4/0 Reuter'& bre eee odas e 
3,381 C100 Cert. 67 Submarine Cables Truse eere 
15,609 10 7- West African Telegraph ........................... 
£200,000 | 100 5% Do. 5 per Cent. Debentures (red.) ............ 
30,008 2} eae West. CORRE OL ATIPICE ee ebe 
á 150,000 | 100 4 * Do. 4 per Cent. Debentures ....................... 
88,321 10 2/6 West India and Panama Tr 
34,563 10 6/0 Do, 6 per Cent. Ist Preference .................... 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference .................... 
£50,000 100 57 Do. 5 per Cent. Debentures nde dd 
1289,731| Stock | 1% Western & Brazilian 4 per Cent. Debenture Stock ... 
£158,109 | 100 6% Western Union 6 per Cent. Sterling Bouds (red. 


PREVIOUS 


Price RATE PER 
Week's Price, Wednesday, Crxr. 
NOV. 15. Nov. 23. Lump. 
£ 8. d. 
100 104 100 104 3 16 11 
3 i 3 4 see 
85 99 | 85 9) 511 1 
66 69 66 69 5.0 8 
117 118 117 118 5 111 
173 18 174 18} $18 7 
15 15} 153 151 $ 811 
107 111 107 111 411 6 
190 200 198 £0: 919 9 
103 105 103 105 3 16 6 
9 10 9 10 8 0 0 
19 0 19 20 5 0 0 
4 5 4 5 4 0 0 
9 10 9 0 5 0 0 
1037 107 103 107 E 1 
12 12) 12 12 5 12 0 
101 104 101 104 4 7 10 
157 162 153 163 1 6 3 
99 102 99 102 3 8 8 
117 122 117 122 83 8 
153 16 15} 16 . 
118 123 118 123 ia RY 
99 103 93 13 117 4 
100 103 100 103 117 J 
909 103 99 103 4 17 1 
100 13 100 103 £17 1 
101 104 lol 104 3 16 11 
1017 los 101 101 3 16 10 
111 112 11} 111 4 9 4 
15} 16 154 15 315 0 
30 33 3l 33 315 9 
100 103 100 103 1 7 5 
43 52 43 52 116 2 
106 109 106 109 5 10 1 
103 106 103 106 315 6 
7 ‘S 7 ES 5 0 0 
129 134 130 135 4 9 ] 
21 2} 3h 1 9 8 
99 102 99 102 115 0 
) l À ] sb 
102 105 102 105 318 8 
14 13 l 11 
10} 101 101 lo? 511 6 
9 l9 9 10 6 0 0 
105 103 105 108 $ 13 11 
101 107 101 107 315 0 
93 103 98 103 516. 6 


Bustxiss Done 
DungniNG Wix 
ENpiNG Nov. 22, 


Divrpkexp Dux. 


Highest 


Lowest 
101 f 


January and July. . 
June and December ... 


Feb., May, Aug., Nov. 


,* I 


Mar., June, Oct., Dec. 
June and December 
Jau., Apr., July, Oet. 


,* * 
February and August 


TII 


April and October 


January and July..... 
Jan., Apr., July, Oct. 
June and December 
Jan., Apr., July, Oct 


sf * 
May and November .. 
Jau., Apr, July. Oet 
February and August 
January aud July..... 
II ,! 


93 LES | 


>» LEJ 
February and August 
May and Noyember 
Jan., Apr., July, Oct. 


.* * | 
January and July. 
| 


May and November . 

March and September 
June and December.. 
April and October...... 


$. 7 
December and July 


March aud September 


January aud July. . 
May and November.. 


, >» 


January and July..... 
June atſd December 
March and £y uier 


172 


| PRESENT 
AMOUNT, 


18,€39 


30,000 
£100,000 
12,000 
£167,900 
50,000 


£200,000 


37,500 |. 


£540,000 


AMOUNT 


or 


 Bnanx. 


pt pi 


10 
Stock 


Last 
Divi- 
DEND. | 


3/0 
0/1} 
0/6 


w 
e 
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" ELECTRICAL COMPANIES' SHARE LIST. 


l PREVIOUS 
NAME. Weer’s PRICE, 
| Nov. 15. 
TELEPHONES. 
Chili Telephone (fully paid) ........... A eoi d 2 3 
| Consolidated Telephone Const. & Manufacturing. i 
Monte Video Telephone Ordinary  ............ e 
Do. s per Cent. Preference .............. ipse l 
Nel ĩð 8 — 1 5 5i 
Do. 6 per Cent. Cumulative Ist Preference ...| 14 15 
Do. 6 per Cent. Cumulative 2nd Preference. 14 15 
Do. ö per Cent. Non-Cumulative 3rd Pre... 51 5i 
Do. Doebenture Stock 3j per Cent. (red.) 100 102 
i e bananas cei nae ee ti ed eunti est edge isses! 1 
| United River Plate. .. . . . 4 si 
| Do. 5% Cumulative Preference Ge 10g. paid 3 3 
Do. ö per Cent. Debenture Stock (red.) .. . 105 108 
| ELECTRICITY SUPPLY COMPANIES. 
' Bl'ekh'th & Gr'nw'ch D'st'ct Elec. Lt.Ord. (fully pd.) i 1 
Bournemouth and Poole Electricity Supply Ord. ...| 12 13i 
| Do. 4% per Cent. Cumulative Preference... 10 11 
Brompton & Kensington Electricity Supply Ord. ... 7À 8 
Do. 7 per Cent. Preference . 9 10 
Calcutta Elec. Supply Ordinary (£4 paid) 54 6 
Charing Cross & Strand Electricity Supply Corp... 10 11 
| (Nos. 3,001 to 50,000)  ................... eee 91  10j 
Do. 4 per Cent. Preference .......... ere 51 6i 
Chelsea Electricity Supply Ordinary ..... ............... 8 9 
* Do. 43 per Cent. Debenture Stock (red.) ...... 11 113 
ChicagoEdisonlstMort.5730yearGoldBouds(red.) ...| 100 110 
City of London Electric Lighting Ordinary ....... ew| 11 R 
' o. 6 per Cent. Cumulative Preference ...... % 13 11 
* Do. 5 per Cent. Debenture Stock (red.) e125 130 
County of London and Brush Prov. Ordinary . . . 10} 11 
Do. 6 per Cent. Cumulative Preference ......... 13 14 
Do. 44% Deb. Stock miter ces d.) (red.) 111 114 
Kensington and Knightsbridge Ordinary. 121 133 
Do. _ per Cent. let Preference ............ sem 71 7 
London Electric Supply Ordinary 3t 3 
Do. 6 per Cent. Preference ..................... . 63 61 
ı Do. 4 per Cent. lst Mortgage Debentures ...... 104 106 
Metropolitan Elec. Supply Ord. (Nos. 1 to 62,600)...) 15 16 
Do. (Nos. 62,601 to 85,000) ........... 14 15 
Do. 4 per Cent. Deb. Stock First Mortgage. . 117 119 
Notting Hill Electric Ordinary ..... .. S eteriseen s 15 164 
Oxford Electric Ordinary................. soe dE ITA I xi: 68 71 
Bin 8 i 
River Plate El. Lt. & Tr'ct'n, Ltd., 6% 1st Mor. Deb... 80 90 
Royal Electric Company of Montreal Shares 160 180 
5 Do. 4 per Cent. Ist Mortgage Debentures ..| 103 105 
St. James's and Pall Mall Electrio Ordinary ......... 153 164 
Do. 7 per Cent. Preference ........................... 9 94 
| South London Electric Supply Ordinary (£4 paid)..| 3 4 
| Westminster Electric Supply Ordinary. 14 153 
; ELECTRIC MANUFACTURING, &c., COMPANIES. 
i Aron Klectricity Meter 6 per Cent. Cum. Pref, ...... Hu 4 
British Insulated Wire Ordinary. eese 11 12 
| Do. Feiern dede De cie tea eoa us 6 6 
| Brash Electrical Engineering NM AE 15 2 
| Do. ö per Cent. Pref. Non-Cumulative ......... 21 2 
Do. 4$ per Cent. Perpetual Deb. Stock .........| 110 115 
Do. 2nd Debenture Stock (red.) 101 107 
, Callender's Cable Construction Ordibary 9 4 „% 1$ 14 
Do. ö per Cent. Cumulative Preference ......... 5] 6 
Do. 43 per Cent. Ist Mortgage Deb. (red.) 113 116 
Castner-Keliner Alkali Co. (fully paid) "— 13 ] 
Chadburn's Ship Telegraph Ordinary  ........... 888855 1 1 
Do. 6 per Cent. Cumulative Preference ......... 1 1 
Crompton and Co. (Nos. 1 to 82, 098) 33 4 
* Do. b per Cent. First Mortgage Deb. (red.). 100 103 
Davia and Timmins 6 per Cent. Cum. Pref............. 1 1 
Edison and Swan United (“ A'' Shares) (£3 paid)... 2 24 
Do. // 4 5 
Do. à per Cent. Mortgage Deb. Stock (red. — 95 97 
Edmundson’s Electric Corporation Ord. (fully Sai 5 51 
Electric Construction Co. (Limited) ............ dass 2 21 
Do. 7 per Cent. Cumulative ference ......... 3 34 
Do. 4 per Cent. lst e Deb. (red.) 101 107 
| Elmore's Patent Copper Depositing ...................-. 
Henley's Telegraph Works Ordinary . ................--- : 
Do. 7 per Cent. Preference. ; 
Do. 41 per Cent. Mortgage Deb. Stock (red.) . . 111 114 
India Rubber, Gutta Percha, &c,, Works .......... 21 22 
Do. 4 per Cent. lst Mortgage Deb. (red.) 10) 104 
Telegraph Construction and Maintenarce ............| 37 41 
Do. 4 per Cent. Debeature Bonds, 1908 ......... 103 106 
Do. Manufacturing Ordinary. . 9} 91 
Do. ö per Cent. Cumulative Preference o! 6 
Willans and Robinson Ordinary ..................... . 10 11 
Do. 6 per Cent. Cumulative Preference ......... 7 7 
Do. 44 per Cent. Ist Mortgage Debentures ...| 106 108 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
Blackpool and Fleetwood Tramways ........... setis 18 20 
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Bristol Tramways and Carriage Ordinary ............ 23 21 
Do, Cumulative Preference (£4 paid)............ 4j 43 
Do. 4 4 per Cent. Debentures.............. — 118 119 
British Electric Traction Ordinary .................. . 164 17 
Do. 6% Cum. Pref. (Nos. 30,001 to 60, 000) . 134 11 
Do. 5 per Cent. Perpetual Debentures ......... 126 129 
Buenos Ayres & Belgrano 67; “A” Cum. Pref.......... 2t 41 
o. ! TZ 8 . 
Do. S por Cent. Debentures ...................| 108 111 
Central London Ordinary ......... ..... . . eee e 10$ 10} 
GPP õ»ÿ;é ũ QmA N 8 . 
City and South London Railway Con. Ordinary...... 63 66 
Do. (Nos. 22,601 to 60,000) (£4. 10s. paid)...... 3} 44 
Do. ö per Cent, Perpetual Preference (1891). 113 14% 
Do. (1886) ꝗ csssssece esu] 135 110 
Do. 4 per Cent. Perpetual Debonture ............ 132 131 
{Imperial Tramways Ordinary ...........eeHss! 23 25 
t Do. 6 per Cent. Preference ................ccccccee0; 19d 151 
t Do. 43 per Cent. Debenture .............. cusan] 219 116 
Liverpool Overhead Railway Ordinary ...... vendues 9 Vi 
Do. ö per Cent. Preference .................. esses. 23 133 
Do. 4 per Cent. Debenture ........... MES s| 10: 106 
New General Traction Ordinary ................... ee 31 41 
Do. 6 per Cent. Cumulative Preference......... St 51 
Potteries Electric Traction Ordinary ..................... 13 11 
Do. ö per Cent. Cumulative Proference........., 10} 11 
Waterloo and City Ordinary FF 2888“ 101 104 
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— —S 


Two articles on double-ourrent generators which we publish 
this week are well worthy of the attention of supply station 
engineers, especially of those contemplating the employment 
of a polyphase system of generation and transmission coupled 
with continuous-current distribution. It will be seen that 
the machine, which can be employed either as a continuous or 
polyphase-current dynamo, or as a rotatory converter to 
transform polyphase into continuous current and vice versá, is 
likely to be a most useful adjunct to polyphase stations —even 
more useful than the now popular combined balancing trans- 
former and boosters employed on three-wire continuous- 


current systems. 
— 


Tux art of depositing zinc electrolytically has been much 
studied of late years, and with noteworthy results. Already 
electro-zineing is replacing ordinary hot galvanising for a 
variety of purposes, more particularly for special classes of 
goods where the known deteriorating effect of galvanising is to 
be avoided. No one has done more work in this direction than 
Mr. Cowrer-Cotes, who has tried a variety of means to 
improve the quality and adhesiveness of electro-deposited 
zinc. A recent experiment of his, which is described in 
another column, consists in depositing zinc electrolytically 
under hydraulic pressure. Using a pressure of one ton per 
square inch and the high current density of 50 amperes per 
square foot he was able to obtain a satisfactory deposit, smooth 


and close-grained. The quantity of metal thrown down 
was, however, le:s than one-third of the calculated amount. 
It is not easy to see how the use of hydraulic pressure can 
affect the quality of the zinc deposited, but, if it is found in 
practice to lead to good results, we may be content to seek an 
explanation at leisure and apply the observation forthwith. 
A more obvious method of producing a good deposit would be 
to burnish it by mechanical pressure, as in the Elmore copper 
process, such burnishing being designed to hinder the forma- 
tion of small prominences which, when once started, tend in 
the usual process of electrolysis to grow rapidly. It is possible 
that Mr. CowpzR-CoLESs, or some other inventor, has REA 
endeavoured to utilise this idea. 


ee 


APPLicATIONS have been made to the various electricity 
supply undertakers interested for a further subscription of 
£10 towards the defence fund in the action Rucker v. the 
London Electric Supply Co. The supply companies and 
municipalities concerned will no doubt be prepared to present 
& bold front when the case comes on for hearing This is 
not likely to be before Christmas, however, as the position 
of the case in the Cause List has been altered. It will now 
be heard by the new judge (Mr. Justice FanwELL), before 
whom the interesting meter patent action, Chamberlain aud 
Hookham v. The Bradford Corporation (British Thomson 
Houston Co., third parties) will also be heard. 


1 


In another column is described an interesting“ penny. in- 
the-slot telephone call-box which has become very popular 
in Copenhagen. The chief disadvantage of the type at 
present employed by the National Telephone Co. in this 
country is that it is not quite suitable for erection in the 
most publie places, as anybody can call up the exchange 
without the investment of copper coins, merely by turning the 
handle of the magneto, whether he wants a subscriber or not. 
In the Copenhagen instrument no ringing current is trans- 
mitted by turning the handle unless the caller has already 
placed a penny in the slot. If the subscriber he wants is 
engaged, the caller has only to press a button and his 
coin is returned to him. This is still open to one objection, 
however. When the public begin to be familiar with the 
apparatus, those of them who love practical jokes will have 
ascertained that they can get their penny back again after 
ringing. Thus a caller could cause considerable trouble to 
the exchange by the following modus operandi, He could 


D 
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first place his nickel in the slot, ring up, and ask for a 
number. When the operator had made the engaged test, 
ascerlained that the subscriber's line was free, and asked the 
caller to press the left-hand button, the latter individual 
could then press the right-hand button instead, recover his 
nickel, and walk away. It should be easy to add a simple 
polarised locking device, controlled from the exchange, to 
prevent the recovery of the coin without the permission of 
the operator. 


— OEN 

Cases of fatal shock from low pressures are fortunately 
rare, and the evidence (published in another column) at the 
inquest held at Bradford last week should be carefully con- 
sidered. The fatal shock was obtained from a continuous 
current system at a pressure not higher than 225 volts; 
but it should be remembered that the unfortunate victim was 
in a condition in which he would establish particularly good 
contact between one point of a faulty circuit and earth. 
Medical men recognise that the current flowing through the 
body must have a certain minimum value before it can be 
fatal; but, Mr. Gissincs notwithstanding, it has happened 
before in exceptional circumstances that sufficiently good 
contact has been established for this limit to be reached with 
similar low voltages. The most recent we can recall was a 
succession of four deaths in a German sugar factory where 
the maximum pressure could not have been greater than 230 
volts alternating, and possibly did not exceed 115 volts. 
In the case at Bradford the wiring certainly left a 
great deal to be desired, for it appears that the outer covers 
of the lamps formed part of the circuit, or were at any rate 
not insulated from one of the lamp terminals. 
another possibility which Mr. Gissines does not consider. 
The unfortunate mau may have broken the circuit of the 
lamps and caused a momentary E.M.F. considerably higher 
than the E.M.F. of the dynamo. Such accidents as these 
are happily rare, however, and need create no panic either 
within or outside the electrical engineering profession. 

— — . — —————— 

Northampton Institute. — The annual prize distribution 

and members’ and students’ conversazione will be held at 


the Northampton Institute on Friday next the 8th inst. Sir 
Henry Roscoe, F. R. S., will distribute the prizes. 


Opening of the Greenock Electricity Works.—The official 
switching on of the current at the Greenock electricity works 
took place yesterday afternoon, and was followed by the 
opening of a small electrical exhibition in another building 
in the town. 

The Institution Dinner.—Our readers are reminded that 
the annual dinner of the Institution of Electrical Engineers 
will be held at the Hotel Cecil on Wednesday next, Decem- 
ber 6th. Those who wish to be present and have not yet 
applied for tickets should do so at once. 


Departure of Telegraphists to the Front.—The telegraph 
detachment of the 24th Middlesex Rifle Volunteers, with 
some of the 2nd Telegraph Battalion Royal Engineers, about 
110 strong, left Aldershot yesterday, under the command of 
Captain Fowler, R.E., for service in South Africa. 


Alleged French Cable Enterprise.—Rumours have been 
current that a scheme is on foot for laying a number of 
submarine cables by French capitalists, but our information is 
that the Minister of Commerce, M. Millerand, knowing the 
difficulties in the way of any successful development of French 
enterprise in this direction, does not at present intend to take 
any action. 


There is 


The Pollak.Virág System of Telegraphy.—It is reported 
from New York by a Laffan's telegram that the first tests of 
this system in the United States have been made between 
Chicago and Buffalo, a distance of 1,062 miles, and that a 
epeed of 90,000 words an hour was attained. Between 
Chicago and Milwaukee 140,000 words were sent in the hour. 
Herr Virág superintended the experiments personally. 


University of London.— The Education Board of the London 
County Council has been in correspondence with the Com- 
missioners of the London University, suggesting the creation 
of a faculty of commerce and a faculty of engineering. The 
Commissioners having agreed, the Board has passed reso- 
lutions allocating to each faculty £2,500 per annum for main- 
tenance. Every opportunity is to be given to those attending 
evening classes to become internal students of the University. 


Iron and Steel Institute.—It having been decided that it 
would be to the advantage of the Iron and Steel Institute 
to be incorporated under a Royal Charter, Mr. E. P. Martin, 
the President for the period 1897-1899, addressed a petition, 
on behalf of himself and the other members of the Institute, 
to Her Majesty in council: and the Royal assent having been 
obtained, the Iustitute is now incorporated under Royal 
Charter similarly to the Institution of Civil Engineers. 


Wireless Telegraphy in the Navy.—It is reported as 
probable that the Admiralty will decide to equip all the more 
modern war-vessels with wireless telegraph apparatus. 
The Berlin correspondent of the Standard states that the 
German naval authorities are negotiating with Mr. Marconi 
with a view to providing all German warship; with his appa- 
ratus. We have been unable to obtain confirmation of 
either of these statements. Both Governments have been in 
negotiation with the Wireless Telegraph and Signal Co., but 
we understand that no definite conclusion has been arrived at. 


Falcon Works Engineering Society.— This society held its 
inaugural meeting of the present session on Wednesday last 
week, when Mr. R. Percy Sellon delivered his presidential 
address. There was a large attendance of members. Mr. 
Sellon passed in review the chief events of electrical engi- 
neering interest during the past year, and pointed out the 
tendencies of demand for electrical plant and their relation 
to the manufacturing industry. He laid stress on the neces- 
sity of specialising and standardising lines of manufacture to 
enable Dritish firms to meet competition from the United 
States, Germany, and Switzerland, and concluded his address 
by explaining in detail the nature and objects of the extensions 
which the Brush Co. contemplate making to the Falcon Works. 

Cable Interruptions. 


Latakia r prunsses ei eda Fey aee June 21, 1899 
Cayenne — Pinh ĩero s Oæ Oct. 11, 1899 
Zanzibar — Mombassa sa ..... Oct. 27, 1899 
Aden — Zanzibar Nov. 26, 1899 


Telegraph Com- 
pany's cables became interrupted on Saturday evening last. 
Traffic with South Africa and all places on the east coast 
bas been maintained by the west coast cable. The first 
section of the new cable now being laid between South Africa 
and England (Cape Town-St. Helena) was completed and 
opened for traffic on Sunday. On her way home the c.s. 
Anglia“ will take soundings between St Helena and 
Ascension. The c.s. * Scotia,” with the second portion of 
this cable on board (St. Helena-Ascension), has arrived at 
St. Vincent, and it is expected that traffic on this second 
section will be opened by the end of the year. 


Institution of Electrical Engineers and the Paris Exhibition. 
t is proposed to hold a meeting of the Institution in Paris, 
on August 16, 1900, or on August 16th and 17th. Among the 
various congresses to be held during the Paris Exhibition is 
one for electricians, from August 18th to 25th. In announcing 
this at the meeting of the Institution on November 28rd, the 
President (Prof. S. P. Thompson) remarked that no doubt a 
number of the members would be desirous of paying their 
visit to Paris at this time, so that they might be present at one 
or more of these conferences. The meeting of the Institution 
of Electrical Engineers had been arranged for August l6th, 
which would give them time to meet and discuss anything 
they wished to discuss before the congress of electricians 
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itself took place. It was also possible that one sitting of their 
own meeting would be held in common with the members of 
the American Institute of Electrical Engineers, a number of 
whom would be in Paris at that time; indeed, the President 
of the American Institute (Mr. Kennelly) had written and 
asked if such a joint meeting could be arranged. Of course 
the Council would be most happy to have a joint meeting if 
it can be arranged, and had replied to Mr. Kennelly to this 
effect. In order that a preliminary estimate may be formed 
of the number of members of all classes who will take part in 
the Institution meeting, the Council would be glad to receive 
at an early date the names of those who think it likely that 
they may attend. 


M. Turpain’s Work with Hertzian Waves.—At a meeting of 
the French Physical Society, on November 17th, M. J. 
Blondin referred to some recent experimental researches by 
M. A. Turpain. A resonator was placed successively (1) per- 
pendicular to the direction of the wires, (2) coincident with 
the plane of the wires, and (8) coincident with the plane of 
symmetry of the wires. It was found that the relative wave- 
lengths in the three positions were equal. The maximum 
amplitudes of position (1) coincided with the nodes of 
positions (2) and (8) (which coincided with one another), and 
inversely. The fields concentrated by a single wire, and the 
ordinary Hertz field with two wires gave the same system 
of arcs and nodes. If the field was concentrated by two wire; 
issuing from terminal plates near to the same exciting plates, 
the field thus constituted did not give any system of arcs and 
nodes. It was the interference field of the two wires. M. 
Turpain then dealt with the action of the resonator. He 
enunciated the principle of the laws leading to the study of 
the complete resonator, and indicated that a resonator which 
bas a gap independent of the micrometer resonates with greater 
facility. In a gap resonator the gap took the place of the 
micrometer in a complete resonator. The propagation of oscil- 
lations in dielectrics constituted the last part of M. Turpain's 
researches. He found that the wave lengths of the oscilla- 
tions which excited the resonator in the position (2) were 
the same in air as in any dielectric other than air. For 
oscillations exciting the resonator in position (1) the relation 
. between the wave length in air and the wave length in a 
dielectrie was equal to the square root of the specific inductive 
capacity of the dielectric. 


The Brussels Underground Telephone System.—A short 
article in Z'Electricien, from the pen of M. E. Piérard, 
describes the underground telephone network which is being 
put down in Brussels. Allthe telephone lines within & mean 
radius of about two miles from the new 15,000-subscriber 
exchange in the Hue de la Paille (situated a few hundred 
yards from the present exchange) are being placed under- 
ground. Before deciding this, however, delegates were sent 
to various countries, especially to the United States, to study 
the state of telephony there, particularly with regard to under- 
ground work. The cable contract has been awarded to Messrs. 
Felten and Guilleaume and Messrs. Siemens and Halske, and 
the contract for conduits to Messrs. Hargot, of Liége. The 
cables are of the air-space type, so well known now, and the 
most interesting part of the work is the conduit, of which 
there will be about 20 miles, only a few miles being at present 
finished. Each cable will be drawn into a glazed stoneware tube 
and buried incement. A trench 5ft. deep and about 3ft. wide 
is made, and the bottom of this is levelled and covered with a 
bed of cement 4in. thick. The cement employed is slow setting, 
and a mixture of carbon, lime, and potter's clay, containing less 
than 2 per cent. of magnesia, and being manufactured at least 
three months before it is used. On this bed the pipes are 
laid in 18in. lengths, their internal diameter being 88in. The 
joints are oblique to the length of the pipes, and their truth 
is ensured by fir.t inserting a wooden mandrel. The mortar 
used for jointing the ducts is a mixture of 1 cwt. of cement to 
10 gallons of sand. The pipes are placed side by side, the joints 
being alternate, and the whole is carefully embedded in cement 
mortar and covered in all round with a thickness of 4in. of 
cement. Manholes are placed at all the bends and at 
distances not exceeding 165 yards apart in theystraight runs. 

These manholes are built of Boom bricks on a bed of cement 
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6in. thick, and their internal measurement is a minimum of 
6ft. long, 8ft. 3in. wide, and 5ft. 7in. high. They are. closed 
by a double cast-iron cover resting on a framework of the same 
metal, the inside cover fitting tight to keep out the water. 


High-Voltage Low Candle-Power Incandescent Lamps.— 
With regard to the statement recently made by an eminent 
consulting engineer, that it was impossible to obtain good high- 
voltage lamps of a smaller size than 16 c. p., Mr. Sydney 
Baynes, electrical engineer to the St. Pancras Vestry, writes 
that he does not agree with this view; but in any case he 
considers this objection to the employment of higher pressures 
to be of little or no moment. In the prevailing practice in gas 
lighting, he says, there are few, if any, 5 c.p. burners in use, 
and even 23ft. or 8 c.p. burners are hard to find, although, on 
the other hand, 2ft. or 8 c.p. burners can be obtained. The 
consensus of opinion, he thinks, is in favour of burnera 
ranging from 5ft. or 15 c.p. upwards. Moreover, when it 
is determined to change from gas to electricity, in nine 
cases out of ten the first consideration is improved light- 
ing. In actual practice Mr. Baynes finds that 5 c.p. lamps 
are used chiefly for artistic effects in drawing-rooms, &c., 
and that there is no difficulty in installing these, if necessary, 
in groups of two in series, an arrangement often found where 
110 volts is the standard pressure His own experience with 
5 c.p. Jamps is small beyond a laboratory test or two, and as 
there are so few on his circuits, he has had no complaints. 
* The comparatively small number” of 8 c.p. lamps in use 
answer admirably, he says. In conclusion he gives the 
following list of the lamps recently applied for by some 1,200 
consumers :— ' 


Arcs. 

8 lamps of ............ 2,000 c.p. | 10 lamps of ....... ... 500 c. p 
D. .. eed 750 ,, „ err 300 „ 
Incandescents. 

3 lamps of ............ 250 c. p. 99 lamps oh... 25 c. p 
I52 L2.  Gikonsips: 200 „ | 57,625, . % . 16 ,, 
12 „ 150 40! 12 „ 
93 „ AE 100, 64 „„ %4eê 10 „ 
„„ 50 „ (5,500 E Aa 8 „ 
1149 4 uen OS % 3200 ^ uy. Qv ereesis 5 „ 


MEETINGS OF SCIENTIFIC AND ENGINEERING 


SOCIETIES, &o. 
MONDAY, December 4th. 
Roya INSTITUTION. 
5 p.m. General Monthly Meeting. 
TUESDAY, December sth. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be further discussed: The 
Waterloo and City Railway, and its Electrical Equipment.” By 
Messrs. Dalrymple-Hay and Jenkin. Paper to be read, time 
permitting : * Combined Refuse Destructors and Power Piants.”’ 
By C. Newton-Russell. 

NORTHERN SOCIETY OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary Meeting, at the Grand Hotel, Aytoun-street, Man 
chester. Paper to be read: Methods of Suppressing Arcs in 
Switches, Fuses, &c." By E. K. Scott. 

WEDNESDAY, December 6th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7 for 7.30 p.m. Annual Dinner, in the Grand Hall of the Hotel Cecil, 
Strand, W.C. . 
THURSDAY, December 7th. 
_ INSTITUTION OF ELECTRICAL ENGINEERS. 

8pm. Ordinary General Meeting. Adjourned discussion on Messrs. 

Holliday and Crompton’s Papers. 
RÖNTGEN SOCIETY. 

8 p.m. Ordinary General Meeting at 20, Hanover-square. Paper to 
be read: “Observations on Practical X-Ray Work, with Exhi- 
bition of Apparatus and Stereoscopic Skiagrams," by M. Davidson ; 
also Mr. J. Moore will show with a fluorescent screen a case of 
“ Bullet in the Brain.” 

FRIDAY, December 8th. 

INSTITUTION OF CIVIL ENGINEERS, 

Students' Visit to the Works of the Baker-street- Waterloo 
Meet at the works, near 


2.80 p. n. 
Railway in course of construction. 
Charing Cross railway bridge. 

PHysicAL SOCIETY. 

ó p.m. Meeting in the Physical Laboratory of the City and Guilds 
Technical College, Leonard-street, Finsbury. Agenda: (1) 
“ Cylindrical Lenses," by Prof. S. P. Thompson, F.R.S. ; (2) 
“Exact Formule for Lenses," by T. H. Blakesley ; (3) „On an 
Organic Compound of Great Double-Refraction,” by Prof. 5. P 
Thompson, F.R.S. 
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THE DOUBLE-CURRENT GENERATORS AND POLYPHASE Mm maam m 
| APPARATUS OF THE CHICAGO EDISON COMPANY. 
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THE DOUBLE-CURRENT GENERATORS AND POLYPHASE APPARATUS OF THE 
CHICAGO EDISON COMPANY.* 


BY HOMER E. NIBSZ. 
When the Edison lighting companies found that the low of 1897 that the long-eherished and strongly- ad voeated plans 
tension of their direct-current systems of distribution limited | were realised by the installation in the Harrison street station 
the area which one station could supply, and required for | of a 250 kilowatt converse rotary converter—that is, a machine 
larger areas a number of stations with a poorer economy than | absorbing direct and delivering alternating power. This 
that of the equivalent single-generating plant, they accepted rotary is driven by direct current taken from the + and — 'bus- 
as a valuable ally their erstwhile enemy—the alternating- bars of the switchboard, though it was originally designed as 
current system. The rapid development of polyphase appa- a double-current belt-driven generator, the first of its kind 
ratus, and particularly of rotary converters, opened up a line ever built. From three collector rings at the end of the. 
of possibilities ia central station consolidation and electrical , machine opposite the commutator three-phase currents are 
co-operation that live engineers were quick to grasp, when it taken and conducted to air-blast transformers which raise the 
had been demonstrated by a plucky few how great were the pressure to 4,500 volts for transmission over 8} miles of cable 
advantages of transmission and distribution by this new to a sub-station located at 27th-street and Wabash-avenue, 


Fic. 5.— TRE Inpuction REGULATORS AND STEP-UP TRANSFORMERS FOR Two DOUBLE-CURRENT GENERATING UNITS IN THE HARRISON STREET 
STATION OF THE CHICAGO EDISON COMPANY. 


system. Among the first to advocate, and the pioneer to adopt 
the system of transmitting alternating three-phase currents 
at a high potential to a sub-station, changing the power 
through step-down transformers and rotary converters and 
distributing it by means of a three-wire direct-current network, 
was the Chicago Edison Co., whose installation is the subject 
of this article. 

Early in 1893 the possibility of such an installation was first 
seriously discussed and considered by the electrical engineer 
of the company, but it was then too early to put his ideas 
into execution, because the manufacturers had not yet 
developed suitable apparatus; and it was not until the spring 


* From the American Klectrician. 


where, by means of step-down transformers, the voltage is 
reduced and the power is transformed by means of two 
100-kilowatt rotary converters into direct current feeding into 
the three wire network of that district. 

The success of this installation was so pronounced that it 
was immediately decided to enlarge it the following year. It 
then became expedient to build a double-current generator, 80 
that the same unit could be used either on the direct-current 
down-town system or the three-phase transmission line 
independently or simultaneously. As the peak of the load on 
the 27th-street station occurred later in the day than that in the 
down-town district, the plan of building double-current 
generators was especially desirable, because by utilising 
their capacity to carry at different times of day the peak 


E 
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load of both districts it obviated the necessity for separate 
machines for each peak which would be required if two 
classes of generators were used. As a result, the first double- 
current direct-coupled dynamos ever used for direct-current 
_and alternating-current lighting systems were manufactured 

and installed during the summer of 1898. A 600-H.P. engine 
already in use and direct connected to two 200-kilowatt direct- 
current dynamos was provided with an extended sub base 
and outboard bearings, and a new armature and fields were 
put on to provide the necessary frequency, and collecting and 
commutating devices. During the present year an additional 
unit of the same size has been installed. 

This in brief is a history ot the installation, a description 
of which can be but general, as the details of the work are 
mary. 

In the plant at Harrison-street and the river there are two 
units, each consisting of a 600-R. p. Southwark vertical 
triple-expansion condensing engine direct connected to 200- 
kilowatt dynamos built by the General Electric Co., one at 
each end of the shaft. Each dynamo consists of a special 
single-wound armature, the coils of which terminate in a 


—— "^ 


Fio, 6.—ONx or THE DoUBLE-CURRENT GENERATORS, ERECTED IN THE SHOPS FOR TESTING, 
SHOWING THE COLLECTOR RIN GS SUNK WITHIN THE COMMUNICATOR SPIDER. 


large commutator about 5ft. in diameter and of ample cross 
Section to carry the entire output of the dynamo in direct 
current. The brushes are of carbon, of the radial type, and 
are shifted and adjusted by means of a handwheel, as is 
customary on large machines. 

The direct-current sides of these generators are connected 
in series to form a three-wire unit, supplying current through 
& standard direct-current low-tension panel on the switch- 
board in the gallery to the three-wire ’bus-bars which furnish 
the bulk of the current for the downtown net-work. Connected 
also to the armature windings are leads terminating in three 
heavy collecting rings, of smaller diameter than the commu- 
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The complete circuits from the direct-current 'bus-bars to 
the high-tension transmission lines are shown in Fig. 1. From 
the collector rings of each dynamo, as this figure shows, the 
three phase currents are conducted through six 750,000-c.m. 
asbestos-covered cables to an induction regulator in order to 
give a control of the alternating-current pressure without 
varying the field strength, which must necessarily be 
adjusted to give the proper direct-current voltages. By 
means of the regulators the voltage may be raised 74 per 
cent. or lowered 74 per cent., giving a total range of 15 per 
cent. of the initial voltage. Each regulator is of 15 kilowatt 
capacity, and is air-cooled by forced draught. As is well known, 
these regulators, which are of the General Electric Co.'s 
I. R. T. type, have no moving contacts, but are adjusted by 
moving an iron core which varies the inductive effect 
of a shunt winding upon a series coil. This core may be 
moved by hand, but for convenience in operating from a 
distance there is installed a small three-phase induction 
motor to drive the core by a worm-gear, and this is controlled 
from the switchboard, as described below. 

From the regulator, the current passes to three single-pole 
switches, by means of which the two machines on one engine 
may be thrown together on the alternating-current end or 
disconnected from each other or from the line. From the 


| switches the current passes to six fuse block, which form the 


| low-pressure windings, which magnetise the core. 


tator and located practically within it, the commutator spider | 


being cup-shaped and overhanging the collector rings. Bearing 
on each ring are 12 tangential copper brushes, which carry off 
three-phase currents at about 80 volts pressure. There are 20 


terminals of the low-pressure windings of the three 150-kilo- 
watt air-blast transformers. Each leg of the three-phase 
cireuit forks to two fuse blocks, thus giving each of the three 
low-tension transformer windings, which are delta connected, 
a fuse of its own at each of its terminals, so that if one trans- 
former goes out the other two will remain working, as 
they would not if there were only three fuses, one in 
each leg, Each transformer is provided with two independent 
By this 


method ono set of transformers can be used for the two 


dynamos, comprising one unit, without making electrical 
connection between the windings of the two generators. Ags 
the two generators are electrically connected in series with 
each other on their direct-current sides, any electrical connec- 
tion on their alternating-current sides would 
of course become a very complicated short- 
circuit. 

There are two high-pressure windings in 
each transformer, which can be connected 
either in multiple or in series, giving a 
potential of 4,500 or 9,000 volts. At present 
4,500 volts pressure is used. The high- 
pressure leads of these transformers ter- 
minate in six high-pressure fuse blocks of a 
special design, known as the expulsion-type 
fuse blocks. The leads are brought through 
the panel board encased in hard rubber 
bushings, the current being carried from 
them through flexible connections to two 
hinged terminals which are pulled apart 
by springs. The fuse of stamped metal 
passes through two lignum vitse blocks, 
provided with air chamber and vent hole 
on one side, and is fastened at each end to these hinged 
terminals. The fuse being in a state of tension, is pulled 
apart before it quite reaches the melting point, and is with- 
drawn from the air chamber, so that only a very small 
amount of the metal is volatilised, and the violence of the 
disruption under high voltage and heavy load is therefore 
greatly reduced. 

The six transformers and four induction regulators of the 
four dynamos constituting the two units stand on a platform 
in the middle of the floor space, between the two generator 
units. A view of this platform and apparatus is given in 
Fig. 5. There are two regulators and three transformers for 
each unit. Under the platform, and enclosed by sides of 


 marbles, is a large air chamber in which all the electrical 


connections between transformers, regulators, and fuse panels 
are made. Air is forced into this chamber by a blower, 


poles to each dynamo, and the speed being 150 revolutions per | driven by a direct-current motor, whose speed is controlled by 
minute, they give a frequency of 25 cycles, which is considered | a speed regulator, so that the proper volume and pressure of 


the best for transmission and power work. 


air may be maintained in the chamber. The transformers 
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are provided with dampers which regulate the amount of air 
passing through them individually, and may be adjusted 
according to the division of the load between them. On the 
sides of the chamber, mounted directly on the marble, are the 
high-pressure expulsion-type fuse blocks described above and 
the low-pressure fuses and switches, the former being away 
from and the latter facing the units to which they belong. 
From the high-pressure fuses a three-conductor cable 
conveys the current to a three-pole switch of special type 
placed under the gallery, on which is located the trans- 
mission line switchboard. The switch consists of three cylin- 
drical vessels filled with oil, in each of which one lead of the 
three-phase circuit is broken. The terminals and connections are 
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this type, one for each generating unit and one for the rotary 
converter. 

The most interesting and important part of the entire 
installation is the regulating board, located in the switch- 
board gallery, a view of which is reproduced in Fig. 7. The 
direct-current panel for each unit is of the standard type used 
for three-wire direct-current central station work. The fields 
are bus- excited, and the necessary regulation of the field 
strength is done by resistances controlled by parallel clip 
switches on the direct-current panels. Immediately between 
the panels controlling the direct-current side of the 
double-current generators is a single panel containing all 
the alternating-current regulating and controlling devices for 
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Fic. 7.— THE SECTION oF THE MAIN SWITCHBOARD CONTROLLING BOTH THE DIRECT-CURRENT AND THE ÁLTERNATINGsCURRENT SIDES OF THB 
Rotary CONVERTER AND OF THE Two DOUBLE-CURRENT THREE*WIRE GENERATING UNITS. 


arranged so that there are four breaks in series on each pole, 
each break being about 4in. in length, which ensures safe 
opening of circuit under any degree of load. The switch is 
operated pneumatically—the valves being controlled elec- 
trically from the operating panel—and can be locked open or 
closed by means of the special switch described below con- 
trolling them. Fig. 8 gives a view of the three switches of 


the two units or four three-phase generators. At the top of 
the panel are four indicating wattmeters, showing the output 
in watts of each generator. Below these are the phase lamps 
—two for each unit—which show when the units are in 
synchronism and ready to be thrown in multiple. Between 
the two sets of phase lamps is an alternating-current volt- 
meter, and below it a double-pole multiple point switch, by 
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means of which the voltmeter may be connected to any one 
of the generators. Below the voltmeter and switeh are two 
three-pole double-throw knife switches—one for each generator 
—each of which controls the small three-phase motor 
mentioned above mounted on the induction regulator for 
raising or lowering the pressure. Below these are two 
multiple point switches—one for each unit—and connected to 
the phase lamps for that unit. There are also two special 
contact switches for operating the electro-pneumatic high- 
pressure oil switches. On the bottom of the panel are four 
single-pole knife switches, with high resistances connected 
across their terminals, for opening the field circuit of each 
generator. 

The controlling apparatus of the electro-pneumatic switches 
is shown diagrammatically in Fig. 4. The direct current 
enters the apparatus from the direct-current 'bus-bars and 
passes under control of the hand switch in the upper part 
of the figure to one or more of the magnets, A, B, C, on 
the cylinder. In the position D, in which the switch is shown 
open, there is no circuit through any of the magnets. 
When the switch is rotated to the right it strikes a 
segment carrying current to magnet A, which works 
an auxiliary air valve which operates the main valve, 


hunting between generators. The phase Jamps are connected 
through the double-pole multiple point switches above men- 
tioned to one phase of the generator leads. Each unit has 
its own phase lamps and its own switch, by means of which 
it may be connected to the other unit or the converse rotary 
converter, without touching any other part of the panel than 
that containing the apparatus controlling that unit. By means 
of the multiple point switch below the voltmeter that instru- 
ment may also be connected in parallel with one of the phase 
lamps so that the needle will indicate simultaneously with the 
lamps when the generators are in step. 

The three-pole double-tbrow knife switch for controlling 
the motor, which rotates by means of a worm-gear ,the 
movable part in the induction regulator, is connected 
so that by throwing the switch up the motor wil run 
in a certain direction and raise the pressure. By throw- 
ing the switch down the motor will Le reversed and 
the pressure lowered. The cireuits of this switch and the 
motor are shown in Fig. 2. The three-phase current enters 
through the wires A, B, C to the hinges of the throw-over 
switch. Leg C goes right through to the small induction 
motor whether the switch is up or down. Legs A and. B go 
through other switches located on the machine and numbered. 


Fic. 8.— Tug THREE ELECTRO-PNEUMATIC SWITCHES FOR THE Two GENERATING UNITS AMD 1HE ROTARY CONVERTER. 


admitting compressed air to the upper end of the 
cylinder and opening the lower end to the atmosphere. The 
piston is by this means forced down, closing the switches 
attached to its cross head. A further movement to the right 
brings the switch arm in contact with a segment closing the 
circuit through magnet B, which is a mechanical latch holding 
. either valve A or C open, except when B is energised. A 
further movement to the right operates magnet C, admitting 
air below the piston and forcing it up, thereby opening the 
main oil break switch. 

All the various functions of operation and regulation of 
these generators can be accomplished by the regular switch- 
board attendant from this panel on the gallery, and the entire 
installation is thus under his control, enabling it to be 
handled quickly, conveniently, and economically. There are 
no leads to the alternating-current panel carrying heavy 
currents or high pressures. The heavy current leads run 
directly from the generators to the transformer stand, and 
are very short. The indicating wattmeters are connected by 
means of small secondary wires to series transformers inserted 
in one leg of the leads from each generator. On another panel 
are four alternate-current ammeters connected to these same 
wires, which show the number of amperes generated, whether 
energy or wattless current, and indicate any cross current or 


respectively in the diagram 1, 2, 8, and 4. These are limit 
switches, which prevent the small induction motor from 
turning the regulator too far in case the switchboard 
attendant tries to raise or lower the voltage beyond the 
capabilities of the regulator. In case he leaves his switch in 
the upper position, switches 1 and 3 are opened automatically 
when the regulator reaches its highest boosting position, thus 
stopping the small induction motor ; but it is obvious that this 
does not cut it out of circuit when the switchboard attendant 
throws the switch over to the downward position when circuit. 
of legs A and B is made through switches 2 and 4. These, 
however, open when the regulator is depressing the voltage 
by its maximum amount, to prevent the motor from running 
too far in that direction. The extent of the arc through 
which the movable part of the induction regulator may be 
turned is thus limited automatically. The convenience of 
this method of regulation of pressure is most marked, and can 
be best appreciated after an attempt at hand regulation 
with the aid of an assistant on the floor, The two 
double-current units and the 250 kilowatts converse rotary, 
which is controlled similarly by devices on the panel 
adjacent to that for the large units, may be operated in 
multiple and transmit a total of 1,050 kilowatts for power 
purposes. zu 
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The principal purpose of this installation is to furnish 
current for the sub-station at 27th-street and Wabash- 
avenue, to be distributed from that point by means of rotary 
converters to the three-wire network of that district. The 
line for the transmission of the three-phase current from the 
Harrison-street station to the 27th-street station consists of 
two three-conductor cables, laid in ducts the entire distance 
of 84 miles. These cables are each No. 500 B. & S. gauge, 
with paper insulation, designed for 20,000 volts pressure, and 
are encased in lead sheathing covered with jute. At each 
end of the line each cable terminates in three single-pole 
quick-break knife switches of special design, by means of 
which either cable may be disconnected from the line at will. 
These are mounted on a marble board with barriers of slate 
placed between them, and are opened by a pole hook in the 
hands of the operator. On the board at the transmitting end 
is a watimeter which records the entire electrical energy 
transmitted, and a voltmeter which indicates directly in volts 
the pressure on the transmission line; as well as two 
ammeters, one on each transmission cable. The circuits of 
this board are shown in the lower right-hand corner 
of Fig. 1. 

- At the receiving end of the line are the necessary apparatus 
and appliances for reducing the pressure, changing the current 
to direct and distributing it over the feeders of the three-wire 
network. This installation cannot be described in detail in 
the space of this arfic’e, but in general consists of the follow 

ing: A high-tension switchboard, with switches and fuses for 
each set of transformers; three sets of three 150 kilowatt air- 
blast transformers; five induction regulators; two 100 kilowatt 
125-volt rotary converters ; two 200-kilowatt 125-volt rotary 
converters; one 250-kilowatt 250-volt rotary converters; 
with the necessary low-tension switchboard for regulating and 
controlling both alternating-current and direct-current sides of 
ihe rotaries. 

There has just been installed a 4,C00-ampere-hour storage 
battery at an eight hour rate in this station to carry pari of 
the peak load and to furnish higher voltage current for some 
of the long feeders in remote sections of the districts. l 

Another important function of the double-current genera- 
tors is the furnishing of three-phase current for power 
purposes in large factories. A line bas been installed to 
the factory of the Crane Co., the well-known makers of valves, 
in which are operated three-phase induction motors aggre- 
gating 200 m.r. The current is brought into the building at a 
pressure of 220 volts from a set of three 75-kilowatt trans- 
formers, which are mounted in a special transformer house 
built between two poles just outside the building, the line, 
carrying 4,500 volts, being brought on poles from the station. 
Lightning arresters are placed on each side of the circuit. 
There is a special switchboard in the station, from which the 
line receives the high pressure current, but the arrangement of 
its details in the circuit is represented in the general diagram, 
Fig. l. As will be seen from the latter figure, a tap is made 
on the transformer side of the oil switch of each of the double- 
current units, and three lead-covered cables are carried to 
the Crane Co.’s board. One set of leads thus brought in is 
connected to the top and the other to the bottom terminals of 
three single-pole, double-throw, quick-break knife switches, the 
line being connected to the middle points, so that by throwing 
the switches, up or down the line may be thrown on either 
generator unit independently of whether either or both units 
are working singly or in parallel on the 'bus-bars and trans- 
mission line. 

The doublecurrent machines in this station give an 
excellent opportunity for comparison with  direct-current 
machines, since they stand immediately adjacent to three- 
wire sets of exactly the same output and exactly the 
same speed in revolutions per minute. In fact, the first 
double-current unit is driven by an engine which origi- 
nally drove direct-current machines and is a duplicate of 
other engines standing next to it and still driving such genera- 
tors. The differences in appearance are as follows: A double- 
current machine necessarily has 20 poles to obtain the proper 
frequency, instead of the six poles on the direct-current 
machine, and in order to avoid crowding these poles the 


diameters of the yoke ring, the armature and the commu- 
tator have been increased and the machine has been shor- 
tened axially somewhat to compensate for this increased 
diameter. The narrower pole face necessarily reduces the 
number of slots and commutator segments per pole which 
canbe used, which number in the double-current machines 
is 21, about one-quarter of that in the olderdynamos. This 
increases considerably the voltage generated per commutator 
segment, but proper commutation has been attained by using 
carbon brushes. 

It will be seen that & great flexibility of operation is 
obtained by means of the apparatus above described. Each 
double-current generating unit can be used simultaneously to 
furnish current for the direct-current system, three-phase 
current for the transmission line and for the power line— 
either alone or in multiple with the other machines—and to 
the extent of its capacity on either the direct-current or 
alternating-current side. The converse rotary may furnish 
current for the transmission line and one generator unit 
furnish current for the power line, independently of each 
other, or they may be run in multiple, or one generator unit 
may furnish current for both transmission and power line, or - 
the second generator unit may be run in multiple with the 
converse rotary on the transmission line, independently of the 
generator unit on the power line, or all three may be run in 
multiple on the transmission and power lines, each generator 
furnishing direct-current at the same time to the three-wire 
‘bus bars. Thus the company is able to run its dynamos 
and engines at the point of greatest efficiency all the time, 
and secure the best economy in operation with a smaller 
number of units, a more uniform system of apparatus, and 
less investment in machinery. The field thus opened up is 
capable of vast extensions, and the realm of double-current 
generators for light and power business is almost limitless. 


THE COPENHAGEN “AUTOMATIC” TELEPHONE 
| CALL-BOXES. 


In December, 1898, the Automatic Telephone Co., of 
Copenhagen, began erecting telephones on the “ penny-in-thr- 
slot“ principle. At the present date there are about 465 
instruments connected to the telephone exchange, and this 
number is being gradually increased. These telephones are 
placed in nearly all public buildings and theatres, and also in 
a number of houses where people live in flats. The test of 
about a year’s use has shown that these instruments are 
thoroughly reliable. The inventors are Mr. L. M. Ericsson, 
of Stockholm, and the manager of the Danish company, Mr. 
Sophus Ritter. Compared with the call-box instruments 
employed in this country, the chief advantages of this system 
are :— 

1. The exchange can only be called up after a coin (10 öre, 
about 14d.) has been dropped in; this prevents a deal of 
unnecessary trouble at the exchange. 

2. In case the exchange cannot connect through, the coin is 
recovered by pressing a button. 

8. Ringing off is avoided, as this is performed automatically 
by replacing the receiver on the hook. 

4. By special arrangements for receiving extra coins, 
telegrams can be forwarded through the exchange, 

Fig. 1 shows arrangement for receiving the coin. This is 
dropped in at A,, and passes through the flat tube R, into the 
receptacle Bi. Si and S, are two forks, pivoted on O, and O; 
and insulated from one another. When a coin is resting in 
B, it connects Si and S, thus completing the circuit through 
the magnets I to the exchange (see Fig. 2), and the latter can 
now be rung up in the usual way. | 

After receiving the caller's demand and making the engaged 
test, the operator at the exchange answers either '' Connected " 
or *Engaged." In the first event the caller pushes the button 
k,, and the coin drops through the passage Ro, strikes the 
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gong K, and falls into B,. The operator at the exchange When the receiver is replaced on the hook the line L, is 
hears the coin strike against the gong, and only then connects | connected through a, and a, to earth, and the clearing signal 
through. If the reply ‘‘Engaged” has been received, the | is given automatically at the exchange: this is arranged on 
button k, is pressed and the coin is returned through the | the ‘ringing through " principle. 

passage into the box B, placed on the outside of the Telegrams are telephoned to the operator at the exchange, 
telephone, whence the caller can recover it. and he telephones the amount to be paid. The necessary coins 


Fia. 3,—ExXTERIOR AND INTERIOR VIEWS OF APPARATUS. 


Fia. 1. 


are then dropped through two slots at the right-hand top 


— i corner of the instrument: on their way they strike against 
5 gs To p d a a 1 pts gongs, by means of which the operator can control the amount 


between a, and a,. The one pole of the magnets I is in pacii 
direct connection with the line L,, while the other line, L,, is 
broken between 8, and 8. After a coin has been dropped in, 
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Fic. 4.—GENERAL VII Ww OF APPARATUS IN. POSITION. 


eM. h The apparatus is mounted in oak cases, and on the outside 
db: of these are illustrated instructions for the public. 
Figs. 9 and 4 show external and internal views of the 
instruments. 


© — 
Earth l1 Wireless Telegraphy in Hawaii.— Wireless telegraphic com- 


munication is to be established between five of the Hawaiian 

©) islands by a company of Americans, who will use the Marconi 

system. Mr. Frederick J. Cross, of an engineering firm of 

Honolulu, bas been in the city lately and closed a contract for 

the ieu company in Hawaii. Although many engineers 

regarded the connection of the five islands by cable asimprac- 

ticable because of coral reefs, the American company had 

Fia 2. about decided to attempt it, as the needs of telegraphic com- 

munication had grown most urgent. On hearing of Mr. 

Marconi'sachievements, Mr. Cross was sent to the United States 

the circuit through the magnets is completed through O1 S1, to examine the workings of the system. He found that the 
the coin, S, O, a, Na,, and a, to line L,, and the exchange can | Marconi system would cost much less and be more practicable 
be called in the usual way. On taking the receiver off the | in many ways than a cable. A regular telegraph business 
hook N the circuit is broken between a, and a,, and contact | will be done by the company installing the wireless system. 
is made between a, and ar, and the connections are the same | The distances over which communication will be established 
as in a usual telephone, will vary from eight to sixty-one miles. 
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SOME NOTES ON THE ELECTRO-DEPOSITION OF 
ZING UNDER PRESSURE. 


BY SHERARD COWPER-COLES. 


A series of experiments was undertaken to ascertain whether 
the adhesion of electro-deposited zinc to iron and steel could 
be increased by depositing under hydraulic pressure. It was 
also thought that the physical properties of the deposit might 
be improved. With this object in view, a pressure cylinder 
was constructed, as shown in Figs. 1 and 2; the lead lining 
A was used as an anode in some cases, and in other cases a 
circular zinc anode was placed round the object to be zinced, 
which was suspended on the hook marked B, the positive 
connection being made by means of the terminal C. The 
solution was not circulated during the experiments, pressure 
being applied by means of a hand pump. 


S 


Fic. 2.—Plan. 


A number of mild steel plates were prepared, and zinc 
deposited at current densities varying from 15 to 75 amperes 
per square foot. At the higher current densities there was a 
tendency for the zinc to tree and nodule at the edges of the 
plate. The plates in a great number of cases had round spots 
upon them which appeared to be uncoated, probably due to 
gas bubbles clinging to the surface. 

On several occasions it was observed that a loud sharp 
cracking noise occurred during deposition: when the electric 
current was stopped no cracking noise took place, but as soon 
as the current had been flowing for a few minutes the noise 
was again heard distinctly. The zinc deposits obtained had 
the same appearance as those which were obtained under 
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pressure when no cracking noise was heard, and the cracking 
noise was only heard when current densities of above 50 
amperes per square foot were employed. 

Figs. 8, 4, and 5 show deposits obtained under a pressure of 
one ton to the inch at current densities of 17, 50, and 100 
amperes per square foot. The zinc obtained at 50 amperes per 
square foot was a beautifully smooth, close-grained deposit. 
The electrolyte contained 850z. of crystallised zinc sulphate to 
the gallon of water, and ,',0z. free sulphuric acid to the 
gallon, and a small quantity of zinc dust was added to prevent 
the solution becoming too acid. The anode was of zinc. 


Fic. 3.—17 amperes per eq. ft, 


Fic. 4.—50 amperes per sq. ft. 


Fic. 5. —100 amperes per sq. ft. 


The following table shows the actual as compared to the 
theoretical weight obtained under a pressure of one ton from 
a neutral solution containing 850z. of zine sulphate to the 
gallon of water :— 


| | Current Actual Theoretical Actual 

No. of > 35e ud density. weight of | weight of | weight of 
experi- Minutes. d Per] Amperes deposit in deposit in deposit. 
mentes d. ^ per aq. ft. | grammes. | grammes, Oz. per sq. ft 

1 60 17:5 | 15 i 3˙2 , 280 0:346 

2 60 15:0 20 1:56 2:80 0:606 

5 , 60 10:5 25 084 ^ 280 0404 

4 ' 60 T5 ' 35 0:40 | 2:80 0:268 

5 60 360 | 45 4:50 13°64 0°630 

6 60 28:8 55 4:50 13:44 0:780 

7 60 24-0 65 636 | 1544 1334 

8 60 210 75 5:60 | 15116 1178 
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AN ELECTRIC TRAMWAT-OMNIBUS. 


Messrs. Siemens and Halske have recently brought out what they | the place of the trolley in all Messrs. Siemens and Halske's systems 
term a tramway-omnibus, which is designed to run equally well | is made use of. Besides propelling the car, it charges the cells 
as & tramcar on tram-lines or as an electric omnibus on ordinary roads. | as in the so-called “mixed” overhead and accumulator systems 
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Fic. 1.— GENERAL View OF SIEMENS X HALSKE " TRAMWAY-OMNIBUS." 


In an article describing it in the Elektrotechnische Zeitschrift it is | in Hanover and other towns. The wheels, of course, exactly fit the 
pointed out by Herr Siebert that it is particularly suitable for | gauge of the tram-line, and the guide wheels seen in front are let 
employment in large towns such as London, through the centre of | down so that the vehicle does not run off the rails. In the middle 


— — — — 


Fic, 2.— MOTORS or THE "TRAMWAY-OMNIBUS." 


which the heavy traffic does not permit of tramways, while this | part of its journey the car is running on asphalte or good paving, 
centre is fed by tram-lines from the suburbs, This vehicle, which is | and at the end there are again an overhead wire and raile In this 
now in use in Berlin, commences its journey on a tram-line fed from | manner considerable gain is attained over running all the way on 
overhead in the usual way, and then the collecting bar which takes | ordinary roads, for in the outer parts of the town—just where the 
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rails are—the roads are of course much worse than in the centre of 
the town. In the centre it is estimated that the tractive resistance 
is only about one and a half to twice as much as on rails, Another 
advantage is that the time necessary for charging at the end of the 
journey may be diminished very considerably, so that the number of 
cars in use at the same time is Increased. 
Fig. 1 shows the general appearance of the omnibus, which follows 
more or less the lines of the ordinary German type of horse omnibus. 
The front wheels have a diameter of 3ft. 3in., and the rear wheels 
aft. 7in. The gauge of the tram.lines is standard, and the distance 
between the wheels is O 4in, less All the wheels run in roller bear- 
ings. When in use, the guide wheels are pressed down by strong 
flat springs, so that they cannot get out of the groove in the rails, 
and this arrangement has 9 8 5 satisfactory up to a speed of 183 
miles per hour. When running on the ordinary road the guide 
wheels are lifted up about 4in. above the surlace. On straight 
portions of track it is found that the hind wheels have no iaclication 
to leave the rails, and it is only on the sharpest curves that they 
leave the ra'ls by a distance of about 3in. or 4in. As is seen 
in the illustration, the body of the ’bus is supported on long 
flat springs instead of being mounted on a truck. The omnibus 
is designed to seat 15 passengers, and there is standin 
room fur six on the rear platform. Steering is accomplishe 
by turning the whole of the front franie. A disadvautage to this 
system is that it needs the exercise of a considerable amount of power 
on the part of the driver, and in order to diminish this, balls are 
placed between the crown of the moving framework aud the corres- 
onding fixed surface on the car body, so that the friction is a rolling 
Instead of a rubbing one. This makes so much difference, that while 
the omnibus is running it can be steered by means of a hand wheel 
of only 12in. diameter (without intermediate gearing) and with one 
hand, although the front axle has to support a weight of about 34 
tons. It is recommended, however, that in future vehicles of this 
class should be geared down between the handwheel and the 
turning framework, in order to enable the driver to move it while 
the omnibus is standing still. An automatic locking gear is not 
used, as tbis of course would be de trop when the "hus was running 
on the tram-lines. A mechanical brake works on the hind wheels, 
and in front of them are placed sand boxes. This is deemed &uffi- 
cient, as the electric short-circuiting and back-current brake is 
usually emploved, and acts on all four wheels. It is worked from 
the same handle as the controller. 

Each wheel has its separate motor, rated at 4 H.P. at 300 volts and 
550 revolutions. The four motors are connected in parallel. They can 
exert an aggregate tractive effort of two tons on the circumference of 
the wheels. Simple single-reduction gearing is employed, 1 : 775 
for the front wheels and 1:8 for the back wheels. Fig. 2 
is a view of two of the motor In order to keep down the 
tize of the controller as much as possible, a magnetic blow-out 
is employed. It may be noted that as the rai!s are used for a return, 
and as the spokes of the wheels are wooden, it was necessary 
to have a special conductor between the nave and felloe. When the 
collecting bar is not in use, it is automatically disconnected from the 
battery as it is pul'ed away from the trolley wire. In this way, if a 
telephone wire falls on it, the battery is not short-circuited. There 
is also a resistance in series with the Jamps when the current collector 
is up, which is also automatically switched out when the bar is 
lowered, and the lamps fed from the battery only. The battery 
consists of 200 cell: from the Hagen Co.,in ebonite boxes. Its 
capacity will suffice to drive the car 3:7 miles as an ompibue, The 
cells are partly placed on the front platform under the driver's seat 
and partly under the passengers’ seats inside. The battery weighs 
14 tons, and the whole omnibus, without passengers, 6] tone. The 
weight is eo arranged as to rest equally on all four wheels. The 
makers intend to reduce the weight somewhat in future vehicles. 


PHYSICAL SOCIETY. 


Ordinary general meeting, held Nov. 24, 1899, Prof. S. Carey 
Fester, F.R S., Vice-President, in the chair, A Paper 


“On the Conductivities of Certain Heterogeneous Media for 
a Steady Flux Having a Potential ” 
was read by Dr. C. H. LxEs. 

Two formule had already been proposed to express the conduc- 
tivity of a mixture in terms of the conductivities of its constituent. 
Iu the first formula the conductivity wax represented as tlie sum of a 
number of terms each one of which was the product of the conduc- 
livity of any constituent ana the fractional part of the mixture 
which was made up of that constituent. In the second formula the 
resistivity of a mixture was expressed in the same way with respect 
to the resistivities and percentages of its constituents, In general the 
first of these suppositions gave results which were above the experi- 
mental values, while the second gave results which were below. If 
we suppose that the mixture is made up of a series of columns of the 


- 


separate parts stretching normally between two equipotential surfaces, 
then the conductivity would be accurately represented by the first 
formula. If, however, we assume that the constituents are arranged 
in parallel layers, then the second formula would apply. -In the 
present Paper the author attacked the problem -two-dimensionally, 
and investigated the relation which holds between the conductivities 
when the constituents are arranged in the mixture alternately like 
the squares on a draught-board. - Dealing first with two components, 
it is, he says, easily shown that the problem reduces itself to finding 
the form of the cquipotential curves and of the stream lines in a 
square which is divided by a diagonal into two parts of different 
material. -By means of a conformal representation Dr. Lees referred 
the square under consideration to a kite-shaped quadrilateral with 
two opposite angles right angles and the other two so determined by 
the conductivities of the constituents as to give straight equipotential 
lines in the two portions of the figure which represent the two 
materials and which are separated the one from the other by the axis of 
symmetry. The general relation which exists between the vector 
co-ordinates in the two systems had been proved by Love to consist of 
elliptic functions, but near the angular poirts of the figures a 
close approximation could be obtained by the use of a simple 
expotential expression. Taking the known solution to the 
problem in the case of the kite-shaped quadrilateral, it was 
easy to calculate the result for the square under consideration. This 
led to the conclusion that the conductivity of the square is the 
veometric mean of the conductivities of the constituents. Allowing 
the medium to become fine-grained and introducing new materiale, 
it followed at once that the logarithm of the conductivity of a mixture 
was equal to the sum of a number of terms, each one of which was 
the product of the logarithm cf the conductivity of any constituent’ 
and the fractional part of the mixture which was made up of that 
constitaent. Dy a superposition of fluxes the author showed that the 
above law holds for flows ia four directions, and he therefore con- 
sidered that with the assumed structure the formula represents the 
conductivity for any flux. 


Dr. Lers then read a second Paper : 


On the Thermal Conductivities of Mixtures and their 
Constituents.“ 


In this Paper the three formule considered in the preceding com- 
munication were applied to the known experimental results upon the 
conductivities of mixtures of liquids. The author found that the 
least satisfactory formula was the first one, whereas the least unsatis- 
factory was the logarithmic one. 

Mr. APPLEYARD eaid that it was frequently ol importance to be able 
to determine the resistance of a mixture of gutta-perchas from the known 
resistance3 of component parts He had attempted without success to do 
this by means of the old formule, and he would bs interested to see 
whether Dr. Lees’ logarithmic formula gave better results. In electrical 
work Mr. Appleyard pointed out that the nature of the contacts affected 
the conductivity, the resistance of a sheet of rubber being different when 
measured between metal plates and mercury sheets. 

Mr. CAMPBELL eaid that the difference between the calculated and 
observed results might be due to the thermo-electric properties of the 
materials. Jord Rayleigh had observed that the high resistivity of alloys 
might bs due to a back E.M.F. produced by the contact of dissimilar 
metals, Mr. Campbell said that he had measured the resistances of ferro- 
nickels both with direct and alternating currents, and found them the 
same in the two cases. 8 

Dr. LEES, in reply, said that all his experimental work on conductivity 
had been carried out with mercury contacts. 

The Society then adjourned until Dec. 8th, when, by the invita- 
tion of Prof. S. P. Thompson, the meeting will be held in the 
Physical Laboratory of the Finsbury Technical College. 


BOOKS RECEIVED. 


(Copies of any of the undermentioned works can be had from The Elec'rioian office 
post free, on receipt of published price.) 


« The Mechanical World Pocket Diary and Year Book for 1900." 
(Manchester: Emmott and Co.) 6d. net. 


. * Kalender für Elektrotechniker for 1900." Edited by F. Uppen- 
born. (Leipzig: R. Oldenbourg.) 5 marks. 


ͤ——ü——: ... ————.. ... 


Another Californian Transmission Plant.— The Truckee 
River General Electric Co. has completed its plans for a 
generating plant on the Truckee river, to transmit power for 
use in the celebrated Comstock mines, some 80 miles distant. 
The first installation, says the Electricul World of New York, 
will consigt of two 750-kw. generatora driven by turbines, 
to be operated either under 85ft. or 110ft. head, to be decided 
later. The transmission voltage will be 20,000 and the 
current will be distributed in the mines at-2,200 volts. 
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ELECTRICITY WORKS ACCOUNTS. 


Oldham Municipal Electric Supply Works. 


The first of our tables this week embodies the accounts of 
the fifth year of working of the Oldham municipal electric 
supply uhdertaking. The figures given clearly indicate highly 
satisfactory results, and show that the concern continues to 
maintain the excellent position which has already charac- 
terised it. 

Up to March 25th last the borrowed capital amounted to a 
total of £52,000, raised at rates varying from 2$ per cent. to 
81 per cent., while of this total amount £2,400 had been 
repaid out of the sinking fund. The total expenditure on 
capital account was represented by £57,110, or at the moderate 
rate of £51:6 per kilowatt of generating capacity of plant 
installed in the station. 

The following table shows the progress which has been 
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1895 | 55 6,910 | 125 190 68998; .... 
1896 113 11,830 | 250 | 422 | 147.432 955 2.104. 22.270 7.97 
1897 163 15,763 | 200 | 432 227.982 | 586d. 276d. 2,946| 8-28% 
1898 213 21,626 413 | 657 322,205 4·40d. 1.79d. 3,492 7:887 
1899 325 | 28,471 542 1,107 | 456,170 355d. 1·68d. 3,551 671% 


It may be noticed that last year there were 110 new con- 
sumers, with the equivalent of 6,845 8-c. p. additional lamps. 
The year's output marks an advance of from 822,208 to 
456,170 units sold, or no less than 41:6 per cent., and was pro- 
ductive of a total revenue of £6,756, representing the low 
average of 8:65d. per unit. 

A further excellent reduction in the aggregate costs has 
been effected, and at 168d. per unit they are quite O-8d. 
below what might fairly have been expected from the average 
1897 results of stations of similar output to Oldham. 

Among the generating costs the item of repairs and main- 
tenance represents a fair average. The three remaining items, 
but especially the item of „oil, waste, water, and stores, are 
well below the average at the output, although the fuel charge 
at this, as at many another station in 1898, has gone up. 
Management and property charges have fallen, and now stand 
at the excellent figure of 0°44d. per unit. 

In consequence of the material reduction in the price 
charged, and therefore in the total revenue, the percentage of 
the working profit to the capital has not been quite maintained, 
and the resalt for the year was a balance of £3,561, represent- 
ing 6°71 per cent. of the mean capital. Out of this profit, 
together with the balance from the preceding year of £1,351, 
the interest charge of £1,897 has been met, while £1,280 was 
put aside to the sinking fund and £1,851 to the depreciation 
fund, leaving a balance for next year of £885. . 

It may be mentioned that of the year’s capital expenditure 
of £8,050 the proportion spent at the station on buildings and 
plant was 44, 493, while £3,557 represents the expenditure 
on street mains, meters and indicators. The maximum 
demand on the station during the period dealt with in our 
table was 542 kilowatts, and occurred on February 24, 1899; 
while the greatest quantity supplied in 24 hours was on 
December 17, 1898, being 8,198 units, as against a corres- 
ponding amount of 2.807 units in 1897-8. From September 25, 
1898, large consumers have had the option of being charged 
either under the maximum demand system or according to 
the following scale—viz., for the first 1,000 units per quarter 
4d. per unit, for the second 1,000 units 34d. per unit, and so 
on, the fifth thousand units and all in excess of 5,000 being 
charged at 2d. per unit. 


Leeds Municipal Electric Supply Works. 


Our second table embodies the results of the working during 
1898 and the opening three months of this year of the Leeds 
undertaking. The table gives, separately, analyses of the 


accounts for the period from January 1 to September 80, 
1898, up to which date the undertaking was worked by the 
Yorkshire House-to-House Electricity Co. (Limited), and for 
the half-year extending from October 1, 1898, to March 25, 
1899, during which period and since the concern has been 
under the control of the Corporation. | 

Owing to the fact that the results of working during the two 
periods are quite incomparab'e, there is little point in 
attempting an examination of the progress made in the 
matter of costs, but attention may be directed to the good 
advance in the lamp connections, which have increased from 
the equivalent of 65,828 to 78,880 8-c.p., lamps or nearly 20 
per cent. in a period of six months. It is also interesting to 
note that, as the result of the six months’ working to 
March 25th last, the gross profit amounted to £14,103, repre 
senting 6:14 per cent. of the mean capital over the period. 
£4,241 represents the amount placed to the credit of the 
capital account from revenue, and £6,256 the interest charges. 
The balance of £8,606 has been carried to the credit of the 
capital suspense account. 


Wakefield Municipal Electric Supply Works. 


The station at Wakefield, a near neighbour of that of 
Oldham in the north, but differing in the important respect 
of being on the alternating-current system, was started in 
November, 1897. This undertaking has therefore only com- 
pleted one year of working, and, considering this fact, the 
results obtained are by no means unsatisfactory. 

The total capital borrowed up to March 31st last was 
£25,000, raised at 8 per cent. £1,180 of this stock has been 
purchased at £1,145 by the sinking fund. The total expendi- 
ture was £28,657, representing £67°6 per kilowatt of generating 
capacity of plant. At 3:58d. per unit the costs are very fair 
at the output. All the items of the generating costs are quite 
eatisfactory, while the item of repairs and maintenance is less 
than half what might have been expected were not the station 
a new one. 

The item of management property charges is the only item 
which might be selected for criticism as being a trifle high, 
but for a concern in its first year the figure of 1:196d. is by 
no means abnormal. 

The working profit made was £788, representing 2°75 per 
cent. of the capital expenditure at the end of the year. £600 
was paid as interest, and £454 was placed to the sinking fund, 
resulting in & deficit of £267. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1899 Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Muulcip al) pt. 22, „ ton-on-Thames (Mun.) April 11, „, 
Bedtord (Municipal) ...... y 19, „ | Lancaster (Municipal). Oct. 21, 
Belfast (Municipal) . Sept. 15, „ | Leeds (Company) .......... Mar. 8 
Birming (Company)....Sept. 15, ,, |Leicester (Municipal) ......Jan. 20, ,, 
Blackpool (Municipal) ....Sept. 20, ,, |Leyton (Municipal) ........ Sept. 8, ,, 
Bournemouth (Company) .. April 23, „, | Liverpool (Municipal) June 9 „ 
Bolton (Municipal) ........ Nov. 24, „„ | Manchester (Municipal)....Aug. 11. „ 
ord e el) VES ig 14, „ | Newcastle and District (Co.) Oct. 6, „, 
Brighton (Municipal) ...... ay 12, ,, | Newcastle-upon-Tyne(Co.) April 14, ,, 
Bristol (Municipal) .... 14, „ | Northampton (Company) . Oct. 20, „, 
Burnley (Municipal) ...... ug. 95, „ | Norwich (Company) Nov. 17, „, 
Burton-upon-Trent (Mun.) April 21, „ | Notting Hill (Company) . Mar. 17, , 
Bury (Municipal) .......... pt. 22, „ Nottingham (Municipal) . July 21, „ 
Cambridge (Com pany) Mar. 10, „ Oldham (Municipal) e Nov. 18, 187 8 
Cardiff (Munici; al) ........ Jan. 6, „ [Oxford (Company) ........ May 19,1899 
Charing Cross (Compeny) ..Mar. 17, ,, |Pontypool (Company) opem May 5, u 
(Company) eer ar. 81, „ |Portamouth (Municipal)....July 14, „ 
Cheltenham (Municipal)....Nov. 10, „ eaton (Company) ........ Rept. 29, ,, 
Chester (Municipal)........ June 23, ,, ing (Company) 1 Oct. 13, „ 
City of London (Company). May 12, „ Richmond (Company) ...... Oct. 18, „ 
Clerkenwell (Company) .... Aug. 18, „, acer Doro (Company)....Nov. 3, , 
Derby (Municipal) . .. ..Dec. 9, 1898|St.James' & Pall Mall(Co.)..Feb. 24, „ 
Dewsbury (Municipal)...... Nov. 24, 1899|St. Pancras(Vestry)........May w, „ 
Dover (Company) ........ June 2, ,, |Sheffield (Company)........ Dec. 16, 1398 
Dundee (Municipal)........ Nov. 4,1898|Shoreditch (Vestry) )) . 27, 1890 
Eastbourne (company ....July 22, „ (Southampton (Municipal) .. Nov. 10, „ 
Edinburgh (Municipal) . . . Nov. 17, 1899 Southport (Municipal)...... July 7, „ 
Exeter (Municipal) ........ Aug. 6, 1898 South Shields (Munlcipal)..July 7, „ 
a w (Municipal) ...... Sept. 1,1899|Stafford (Municipal)... . . . Oct. 21, 1598 
Guildford (Com ). 2 2 May 5, „„ Sunderland (Municipal). . .. July 28, 1299 
Halifax (Muntelpal 7 EEE July 21, „ | Taunton (Munici al) siis June 16, ,, 
Hammersmith (Vestry) . . . May 26, ,, |Tunbridge Wells (Mun.) ..Sept. 1, ,, 
Hampstead (Vest ... . . Aug. 25, „ | Walsall (Municipal)... . . . June 23, „ 
Hanley (Municip: Jesss ee April 28, 33 Wandsworth (Company) Aug. 18, 9» 
Harrogate (Municipal) . . . Oct. 20, ,, |Westminster(Company) . Feb. 24, ,, 
Harrow (Company) ........ June 16, „„ | Whitehaven (Municipal) .. July 28, „ 
Hast'gs & St. nards (Co.) April 29, 1893| Windsor company). -.....Deoc. 80, 1878 
H'use-to-H'useCo.(K'ns'gt'n) Mar. 81, 1899| Wolverhampton(M unicipal) June 80, 1899 
Hove (Company) Mar. 10, Woolwich (Company) ...... Jan. 18, ,, 
ud field (Municipal) .. Ost. TT ..April 7 


" Targeta: Manie EM 5 
n( 5... Oct. £7, „ | Yarmouth (Municipal) Nov. 3, „ 
Kons gton & Knightabr' (Co.) Mar. S, „, 


— 


THE ELECTRICIAN, DECEMBER 1, 1899, 187 


‘ 


obus. LEEDS. | WAKEFIELD. 
Undertaking Worked by............ Oldham Corporation, Leeds Corporation. Wakefield Corpn. 
Date of Commencement of Supply March 20, 1894. | May, 1893. November, 1897. 
System of Supply UE Three. wire continuous current. Alternate-current transformers, iad ee 
Chief Engineer... e S. Wilmott Newington. Harold Dickinson. J. K. Brydges. 
YEAR ENDED MAR. 25, 1898. MAR. 25, 1899. || SEPT. 30, 1898.°| MAR. 25,1889. ' | Em 31,1899. 
Maret le a | | 
Units generated ................. N 396, 744 6 589,633 — — 123,270 
„ BOLD (TOTAL).............. . . TM 322,203 456,170 | 695,718 1,001,540! 104,557 
„ sold to comsumers ........... MUS 205002 m | — nn 89,252 
„ sold for public hting, &c. Bess cs : 1 — 15,505 
„ used on p —Á—— (€ 11,222 15,545 | 19,305 20,9854 5,565 
UNITS SOLD per 8 c.p. LAMP CAPACITY 157 182 — — | T 
Maximum supply demanded ............ 413 kilowatts 512 kilowatts 2,091 kilowatts 2,509 kilowatts | 1524 kilowatts 
Number of public lampe .......... T 22 arc 26 arc ] arc 1 arc [i arc 
Number of consumer eee 213 323 750 | 1,000 ji 149 
Connections to mains in 8-c.p. lampe... 21,626 28,471 65,528 78,580 t 11,300 
CAPACITY OF PLANT IN 8-c.p. LAMPS 20,500 34,600 75,000 76,000 | 15,250 
CAPACITY OP PLANT IN KILOWATTS | 424 
AUTHORISED (TOTAL) ... 000 | £792 | £52,000 | £470 8200 £834 | : £25,000 4 
%% % % % % %%% „„ j 000 8 — Tr 000 £590 
Share shes ste 8 =e” me a e 200,000 83:4 ads = | £250 8 
Loan (including Debenture chargo) 52,000 79:3 52,000 470 nil — — — |f 25,000! 590 
RECEIVED (TOTAL). ...... . . . 40660 710 | 52000 | 470 | 169244 | 703 | £424] | £177 25000 590 
Sf ⁵K rai = — — — 169,244 70°6 — — | — — 
Loan (including Debenture charges) 46,650 710 52,000 470 nil — — — | 25,000 | 590 
AUTHORISED, NOT RECEIVED(TOTAL)| 5,350 815 nil — 30,758 128 = = | nil — 
Share (unissued) . — TRA " — — — — 12.130 506 — — | — — 
Share (uncalled) ...................-. — — — zw og 18,626 716 — — n — — 
Loan (including Debentures) ...... 5,350 8:15 nil — | nil — — — nil — 
REPAID (ror AL.) . eee er 92,000 SH 2,400 217 — — 4,241 177 1,130 | 266 
RESERVE OR SINKING FUND ...... .. 1,062 162 2,034 184 8,000 333 — = 8 0019 
DEPRECIATION FUND .......... Seuss 432 275 386 9,212^ 3:84 — = — — 
EXPENDED (TOTAL) ......... sss eov 49,060° 747 67,110? 61°83 633 944 232,516 96:8 28,657 | 676 
Lands and buildings ..... Missis — — — — — — 74,174 30 9 8,992 21-2 
Plant — e — — — — — — 89,048 371 12,859 | 30:3 
Mains . - — — — — — 65,542 Zr5 5,441 | 128 
Miscellaneous — — 8,752 1°56 1,366 4:22 
BALANCE OF CAPITAL ACCOUNT... — 2,410°¢ ~ 387 — 5,110 i 462 - 57,389 -239 1-228275: 951 3,657 - 863 
REVENUE— Total. Per unit sold Total. Per unit sold Total. Per unit sold!  To'al Per unit sold Total, |Perunitsold 
TOTAL ................ T | L — 4306d. £6,758 — S553d. £13,901 4799d. £18,281 4384d. || £2,349 | 5:398d. 
Revenue from supply ............... eee 5,461 4-0704. 6,351 5-340d. 12,720 43:04 í 17,182 41204. 2,108 | 4°842d. 
i meters, &c. .......... UN 154 01154. 212 0:1124d. | ST 832 0:198d. 78 | 01794. 
m public lighting ..... ... 206 0˙153d. 193 0:1024. — — — e: 140 | 0:322d. 
i sale of lampe, &o. ...... 73 0:058d. — — — — 16 0-004d. 16 | 0:037d. 
miscellaneous sources.. — — — — 1,1814 0°407d. 251! 0:060d. 7 | 0°016d. 
EXPENDITURE— ` 
TOTAL COSTS ........ . ã 2 £2,406 1792d. | 23.191 1'680d. £4,983 1718d. | £4,178 1002d. || £1,561 | 3:584d. 
WORKS COS Ts. . 1,685 1:2:5d. 2,996 1239d. 3,335 1 151d. 2.494 0:598d. 1,040 | 2 387d. 
Generation of Nectrioity . . 1,486 I'10?d. 2,159 1'186d. — — 2,259 0°5 42d. 859 | 1:972d. 
Fuel (including cartage, &c.) ...... 619 0°461d. 1,103 0°580d. 103 0°2435d. 730 0˙187d. 232 | 9°533d. 
Oil, waste, water, stores 64 0:0484. 60 O 032d. 162 0:056d. 284 0:068d. 57 | 0131d. 
Wages at station. . 520 0:387d. 601 0°316d. 1,855¢ 0:640d. 853 02054. 516 | 1:181d. 
Repairs & maintenance at Station 283 0:211d. 496 0:2084. 615¢ 0°212d. 542 0:0824. 54 | 01214. 
Distribution of Electricity ............... 199 0:148. 197 0°104d. 235 0"056d. 72 | 016d. 
Wages, Xk(˙eutu! 15 0:011d. 17 0-009d. | —7 — 100 0°024d. 14 | 0:032d. 
Repairs, renewals of mains, &c. ... 185 0:1384. 180 0:0954. 155 0 032d. 58 | 0°133d. 
Public Lighting | . . . . RN — — — — — — = xs 109 | Od. 
At tendaneeee . . = = = see = z^ = = 98 | 02254. 
Renewals ............ eee eene nnne = = = = = = = PE 11 | 00254. 
reer mae CHARGES, &o. ......... 721 0°537d. 838 0441d. 1,548 0 569d. 1,684 04044. 521 | 1196d. 
6„„Ns» AE — i = = => — kx eR = = 
px rates, taxes .....eeeeeeeeeeeeeen z 244 0°182d. 277 0:146d. 176 0:06 ld. 22 0:077d. 41 | 0°09 4d. 
Management ......... . TERT s 477 O'355d. ó61 O Sd. 1,472 0°508d. 1,962 0:327d. 480 TI d. 
i eoe cia on uva 00d 331 0°247d 339 0:1784. 1015", 02514. 200 | 0°459d. 
Stationery A | ͤ ³ĩ˙ E ETT 81 0:023d. 43 0:025 1. 1.4729 0:503d 114 0:0274. 17 , 0:039d. 
Establishment charges 54 O Od. 133 0:0704. 4 : 93 0:0224. 55 | 0:1298. 
Law charges, &c. ............... — 614 0:0454. 46/ 0:024d. 110 0:0264. 2077 074164. 
to mean to mean to mean to mean 
FINANCIAL RESULTS TEES leap. erp'nded| Total. AR exp’ dea] Total. ‘leap. exp'nded Totar 5 T9085 cap. exp d. 


WORKING PROFIT POR YEAR . .... £3,492 | 788% | £3,561 | 671% | £8,918 1 95 £14103 | 614% | £788 27524 


Carried to Depreciation Fund ... 2,793 6˙50% 1,351 2:517 2,012 | A 
Carried to Res. or Sinking Fund.. 905 2'04% 1,280 2:117; — 4, 1211 ES “453 | 1: 897 
Net int. on loans (incl. Deb. charges) 1,236 279% 1,397 2'63% | 3,1054 160% 6.250 272% | $00 20974 
BALANCE FROM LAST ACCOUNT ...... , | 6:307; 1,951 254% 1.329 0:686% = „ 
Do. AVAILABLE for DISTRIBUTION, &o 1,351 305% 885 1677 10,740 5517 3,006* 3:427; 
Duci slsn 8 = | = as ite - 2 = = 267 | 093234 
ORDINARY DIVIDEND PAID ............ = = = = 62% = = Sa = 
% of TOTAL COSTS to GROSS REVENUE 40:8% 13% | | 87 229% j^ 
Expenditure per kilowatt capacity ... £3. 133. 31. on 17s. 8d £2. 1s. 6d. £1. 14s, 10d £3. 153, 7d 
REVENUE PER KILOWATT CAPACITY £8. 19s. 10d. £6. 28, Od. £5. 15s. 10d. £7. 128. 5d. £5. 108. 10d. 
Expenditure per 8-c.p. lamp capacity.. 2s. 4d. Je. 10d. | | 8 Is. 14d. 2s, 4} 
REVENUE PER 8.C.P. CAPACITY ...... 58. 9d. 3s. 10 | 38. 81d. 4s. 103d. 3s. 64d. 
BEVENUE PER 8-C.P. CONNECTED ... bs. 54d. 48. gd. | ae v l ie T ! at Du : 
Price charged for lighting, per unit . i " . to 44d. i . to 5d. à 
„ for Bower sae anit — uus m 44d, to Sid.“ 4d. to 2d.“ * | 2d. lesa 5% 2d. less 5% éd.  [ann. 
for public lighting 3d. per unit 234. per unit — 4d. per unit "£12. 10s. per arc per 


 OLDHAM. —REMARKS— a Of which LEEDS.— REMARKS- a This analysis is of the accounts for the nine months working under the adminl- WAKEFIELD.--HEMARKS 
9.20 units were expended in batteries stration of the Yorkshire House- to-House Electricity Co., Lt 1 , from Jan. 1, 1898, to Spt. 80, 1893. b Being —a Over-expended. b In- 
and 51,391 in the feeders. b Details of amount allowed for depreciation on sale of the undertaking ‘to Corporation. c Over- expended. d In- cludes, temporary plant" 
expenditare not available. e Over. cludes £1,149 rents receivable. e Includes the distribution charges. f Not s 9 rendered in the £172, aud insurance. £35. 
expended. 1 Tuclcdes auditing £10, and accounts, g Includes £375 directors’ remuneration, and £95 to insurauce. h To credit of net revenue | c Maximum . 2 
ingzz:z- . e Maximum demand account, £3,668 being interest received and dus from the Leeds Corporation. i With discounts. | on 1-hour scale. n 
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„ ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dans Intoram and F. C. RAPHAEL, 


PRIMARY BATTERIES.—4A work on this subject will shortly be published 

bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. . 

SECONDARY BATTERIES.—By E. J. Wans. Fully illustrated. The 
Author in this work will deal briefiy with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN” WIREMAN’S POOKET-BOOK.—Edited by F. O 
RAPHAEL, “The Electrician” Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

THE ELECTRIC ARO.—By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important resulta of recen 
research, 
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PROF. THOMPSON’S PRESIDENTIAL ADDRESS. 


The inaugural address of the President of such an important 
society as the Institution of Electrical Engineers is likely to 
have a great influence on the profession, and the more so 
when the reader of the address, besides being President 
of the representative body of British electrical engineers, 
ig one of the most eminent and popular teachers of 
applied electricity. A presidential address to a scientific or 
engineering society is as a rule either a review of the 
state of progress of the science or industry in which 
that association is interested, or else it is devoted to a 
special subject which the President has made peculiarly 
his own. As recent examples of the latter kind of 
presidential address we may cite ‘hat of the late. Dr. 
Jonn Hoprxinson, in 1890, on “ Magnetism”; Prof. 
Crookes’ interesting discourse, in 1891, on Electricity in 
Transitu: from Plenum to Vacuum”; and Prof. AvnroN's 
1892 address on '*Electrotechnies." Such addresses are 
more in the nature of Papers, and are sometimes distinctly 
polemical in nature, whereas it is exceptional for those in the 
category of reviews to enter into controversial matters. In 
this respect Prof. Tuompson’s address is a brilliant exception, 
but not exactly one to be followed. In tone, it is true, 
Prof. TuoxrsoN was far from being dogmatic. He gave 
expression to his own opinions, and he gave the reasons which 
he had for forming them. Yet he should not forget that a 
large proportion of his hearers and readers are among tho 
younger members of the profession, and, as students, may be 
inclined to take the Professor's utterances as doctrine when 
delivered with all the pomp and ceremony of a presidential 
address. Had the opinions been delivered only in the form of a 
Paper, the impression created would have been considerably 
modified by the expression of opposite views from other leaders 
of thought in matters electrical. We have on previous occasions 
alluded to the too great tendency to fashion in electrical 
engincering practice, and it would be a matter for regret if 
some of the views expressed by Prof. Tuompson on questions 
in which the most eminent of our electrical engineers differ 
should be adopted by their younger colleagues as solid founda- 
tions on which to build their future mode of thought and action. 

We called attention in our last issue to some of the points 
raised in the first part of the address. ) In the region of sub- 
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marine telegraphy Prof. Tompson advocates a method for 
increasing speeds which he has for long championed, although 
the practical suggestions for carrying it out have not been 
received with any enthusiasm by those most interested com- 
mercially and by their expert advisers. The Professor's 
slighting reference to telephony may discourage many of his 
hearers from devoting themselves to this branch of the 
electrical profession. He next advocates the universal adop- 
tion of a system of house wiring which supply station 
engineers and the Board of Trade have, save in a few exceptional 
cases, taboced. Although the cheapening of house wiring is 
much to be desired, many other things havé to be considered. 
An indiscriminate earthing of one pole of a supply network 
might lead to many results, some foreseen and others unfore- 
seen. It would necessitate a great alteration in present 
practice. Instead of earthing one main at the station, and 
carefully insulating it in all other places, it would be necessary 
in a large system to earth tlie feeding points in order to 
prevent too large differences of potential between the various 
baro portions of the uninsulated main and the neigh- 
bouring gas and water pipes. The Board of Trade limit for 
traction would not suffice in this case, where the uninsulated 
main would be led into every house. The work of testing 
would be greatly increased and rendered more difficult. 
In the houses it would be necessary for the supply undertaker 
end also the fire offices not only to specify but also to 
measure the maximum fall of potential in the instal- 
lation. Testing the network for insulation resistance and 
the discovery of faults would also give still greater trouble than 
at present. We do nót wish to say that such a system might 
not eventually be adopted, but it would entail so much 
alteration in existing praclice that many men with equal 
and greater experience than Prof. Tmowrsow in the dis- 
{ribution of electrical energy take sides against him in the 
ma!ter. The difference of opinion as to the new alternating 
v. continuous-currént controversy which Prof. TmowPsow's 
address may initiate is as great if not greater than that 
on the bare return wire question. We referred in our 
last issue to the crucial point which renders alternating 
currents, except under exceptional conditions, less efficient 
than continuous currents for distribution purposes on lighting 
networks. However more efficient two and three-phase current 
may be for the transmission of electricity wholesale, the day- 
light losses involved when alternating current is retailed to 
consumers have always to be reckoned with and are an 
important item when electrical energy has to be generated by 
the consumption of fuel, whether at the pit’s mouth or 100 
miles away. Neither in this matter nor in the matter 
cf heavy railways should we follow blindly the lead 
of Switzerland, where the local conditions are entirely 
different. We can certainly gain much by studying 
the developments in other countries, but it is necessary 
in considering the application of the same methods here to 
study first the conditions which have given rise to these 
developments. In traction work more is to be learnt from 
America than from Switzerland, especially in those parts where 
water-power is not abundant, and where electricity has to be 
generated from coal as in this country. 

We need not dwell here on Prof. Tnoursox and Mr. Mines 
WALKER's surface-contact system, as it has been reviewed in 
our columns on previous occasions. Needless to say, we wish 
it every success, and that it may live to be combined with a 
three-phase system and fulfil the dearest hopes of its inven- 
tors. Nor is it necessary to say that we cordially share Prof. 
T HoxPsos's enthusiasm with regard to the Volta centenary and 
his satisfaction in the establishment of our National Physical 


Laboratory. The growth of the Institution itself also affords 
ground for congratulation ; and the excellence to which Science 
Abstracts has attained, as well as the initiation this year of 
what we hope will be only the first of many meetings away 
from the metropolis, should render the society still more 
popular, for it has greatly increased its utility to individual 
members. The time has certainly arrived when the Institution 
of Electrical Engineers should have a home of its own, and 
we would call our readers’ attention to Prof. THospson’s 
remarks as to the building fund. 

One portion of the President’s address remains to be men- 
tioned—that relating to the financing of electrical companies. 
There have certainly been numerous examples of over- 
capitalisation and worse sins during recent years in the 
promotion of companies for the exploitation of electrical 
inventions or for carrying on electrical industries, but we 
think that Prof. Taompson is too pessimistic. True, he owns 
that electric traction has largely escaped this curse," but 
we cannot but think that he puts the case too strongly when 
he asserts that it is almost impossible" for an inventor 
“ to find a middle course between a purely private affair and 
an over-capitalised swindle." Those company promoters who 
are guilty of such sharp practices will do well to remember 
that attention has been directed to their evil ways by the man 
who now occupies the most honoured position in the electrical 
profession. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBE.] 


Charge and Mass of Cathode Particles.—Bince the discovery 
of the Zeeman effect, the ratio e/m of the charge of a cathode 
particle to its mass has assumed a great theoretical importance. 
S. Simon has therefore endeavoured to obtain as accurate a 
value as possible for this ratio. He uged Kaufmann's method 
of transmitting a beam of cathode rays through a magnetising 
coil. The chief matter of importance was the task of deter- 
mining accurately the variation of the magnetic field along 
the path of the beam, and this was done by means of & 
specially-designed magnetometer. It was important that this 
field should be as uniform as possible, and that the 
remainder of the path should be uninfluenced by magnetic 
forces. Fer this object the position of the anode and cathode 
were so chosen that the resultant magnetic effect outside the 
coil was zero. Three independent measurements were made 
with different positions of the electrodes. The first and third 
measurements resulted in a difference of 0:48 per cent., and 
the first and second in a difference of only 0:1 per cent. The 
final value for the ratio was 1:865 107 C.G.8. units. 
Kauffmann's corrected value was 1:77 x 10°. 


[S. Simon, Wied. Ann. No. 11, 1899.] 


Moving Bodies in an Electric Field.—lf a sphere rotates 
uniformly in a medium of different conductivity and in an 
electric field, and the conductivity of the medium is negligible 
in comparison with that of the sphere, a couple acts upon the 
sphere tending to stop its motion. If the conductivities are 
reversed, the couple tends to accelerate the motion. A. 
Heydweiller has repeated the experiments of Quincke, Arno, 
Threlfall, and others made in this connection. He finds that 
the phenomena in air are complicated by its dielectric conduc- 
tivity. This conductivity depends upon the field intensity on 
the one hand and upon the density on the other hand, 
increasing with increasing field intensity and with decreasing 
density. A maximum is reached at a pressure of about 
0:005mm. of mercury. The conductivity may, according to 
these conditions, be greater or less than that of a glass sphere 
or plate suspended in it, and the rotations or oscillations 
observed will vary accordingly. The author makes an 
important application to the motion of celestial; bodies, which 
may be regarded as conducting spheres suspended in a non- 
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conducting medium strained by a feeble electrostatic field. 
He shows that if the earth's potential was 107 as at present, 
or somewhat higher, say 1010 electrostatic units, for 100 
billion years, the field thus created would account for the 
stoppage of the moon’s rotation without having to call in a 
eupposed tidal action. 

[A. HEYDWEILLER, Wied. Ann. No. 11, 1899.] 


Atomic Weight of Radium.—Demarcay’s work on the 
spectrum of radium brought out the fact that as the propor- 
tion of the radio-active constituent in the barium chloride 
becomes greater, certain spectrum lines increase in brightness. 
The other conditions being equal, this gives a definite and 
valuable indication that the radio-active substance has a 
distinct existence apart from all known elements. Following 
up this hint, Sklodoweka Curie has endeavoured to determine 
the atomic weight of radium, or at least to git some infor- 
mation as to its order of magnitude. For that purpose she 
subjected to fractional distillation a mass of purified radiant 
barium chloride, obtained from half a ton of uranium residues 
supplied by the Austrian Government. She further treated 
the chloride by fractional precipitation in alcohol. The highly 
active substance obtained was used for determining the atomie 
weight by means of the silver nitrate reaction. The values 
thus obtained varied from 140 to 145:8, as against the atomic 
weight of inactive barium 137:7 found at the same time. 
This of course leaves the atomic weight of “ radium” 
indeterminate, but it is clear that radium is not allotropic 
barium, since no allotropic forms of an element have different 
atomic weights. And further, whatever be the atomic weight 
of radium, it must be greater than that of barium. 

[S. Conix, Comptes Rendus, Nov. 13, 1899.] 


Curves of Periodic Processes—R. Franke describes an 
improved Joubert device for tracing alternate-current curves 
and the curves of other periodical physical processes. For 
tracing such curves two fundamentally different methods are 
adopted. One consists in photographing or otherwise tracing 
the curve in its entirety. The other, first employed by 
Joubert in 1881, picks out a certain phase by a suitable 
contact maker, and obtains a constant galvanometer deflection 
or other indication connected with it, tracing the full curve 
by successive points thus obtained. The author has devised 
a contact maker by which the duration of the contact can be 
very accurately regulated, two brushes being employed, with 
an adjustable distance between them. The galvanometer 
deflection obtained is optically registered on a drum revolving 
with the screw which picks out the phase. Thus the curve is 
traced with any slowness required, and a tracing device is 
added by means of which the operator can draw a pencil 
line following the optical trace. In another arrangement, 
suitable for demcnstrations, a mirror is substituted for the 
drum and the curve is projected on a screen. The author 
claims that by means of his tracer the curve of a dynamo 
can be obtained in about three minutes. He has endeavoured 
to construct an apparatus which should answer ordinary 
workshop requirements, and describes a great variety of 
applications. 

[R. FRANK R, Elektrotcchn. Zachr., Nov. 16, 1899.] 


Frictional Electrification.—Continuing his researches on the 
mechanism of frictional electrification, C. Christiansen has 
studied the difference of potential of jets of mercury and of 
zinc amalgam or other amalgam falling side by side through 
dry or moist oxygen. A mercury jet was surrounded by 12 
jets of the amalgam containing very little of the foreign 
metal—say 0:1 per cent. The rate of efflux of the amalgam 
jet was about 2m. per second, and as the unbroken mercury 
jet was 18mm. long, the amalgam opposite the end of the 
mercury jet had been exposed to the oxygen for about 001 
second at the point of measurement. As long as the oxygen 
was somewhat moist, the normal difference of potential of 
0-88 volt was indicated between the amalgam and the 
mercury. But when the moisture was gradually reduced 
the difference of potential steadily decreased, and finally was 
reversed in sign at a point where the vapour pressure was 
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about 05mm. This indicates that the amalgam forms a 
hydrate in moist air and an oxide in dry air. Magnesium 
amalgam shows a higher difference of potential, both positive 
and negative. Cadmium amalgam shows about the same as 
zinc, and lead amalgam less. The negative values of the 
differences of potential are very indefinite, as it is extremely 
difficult to employ absolutely dry oxygen. 
[C. CRRISTIAN SER, Wied. Ann. No. 11, 1899.] 


Measurement of Variable Discharges.—In addition to the 
stationary continuous-current discharge and the symmetrical 
alternate current, attention has recently been directed to the 
periodically varying discharge produced from continuous 
currents by the interposition of an interrupter. An elucida- 
tion of the detailed process of discharge in this case is very 
desirable, on account of the characteristic relations existing 
between the current and potential on the one hand and the 
effective expenditure of energy on the other. The existing 
measuring instruments and methods are inadequate for dealing 
with such measurements, as has been shown by the many 
obscurities still attaching to the action of the Wehnelt inter- 
rupter. Instruments containing iron do not give indications 
independent of the frequency, while those free from iron, like 
most dynamometers and hot-wire instruments, usually are 
governed by the square of the quantity to be measured. C. 
Heinke points out that satisfactory results may be arrived at 
by measuring potential and current simutaneously with 
galvanometric and efficiency instruments, thus splitting 
them up into a constant term and a periodically variable term. 
The latter may be replaced by an equivalent sine wave. The 
total work of the wave-current” is best measured calori- 
metrically, by converting the whole energy expended into heat. 

LC. Hgrxks, Wied. Ann. No. 11, 1899.] 


TRANSMISSION PROBLEMS FOR MODERN CENTRAL 
STATION SUPPLY.—THE USE OF DOUBLE. 
CURRENT MACHINES. 


BY EUSTACE THOMAS, B.SC. 


The engineer who proceeds to lay out a central station for 
& wide area of supply is confronted with a number of systems, 
from which he has to choose that which will best suit the 
local conditions; and it may be of interest to review the 
direction which opinion appears to be taking in this matter 
at the present day. 

There is one point perhaps on which all are agreed— 
namely, that it is preferable where possible to concentrate 
the generating plant in one station and to employ large units, 
the number of such units being reduced to the minimum 
consistent with meeting all variations of load. 

For traction work there appears to be practical unanimity 
in the selection of direct current supply at a voltage not less 
than 500. Where possible the current is generated directly 
at approximately this voltage, and fed to the line through low- 
tension feeders. In large plants, however, even where the 
station is in a central position, the cost of such feeders may 
become so great that considerable saving can be effected by 
the employment of multi-phase transmission, and conversion 
to direct current in sub-stations employing rotary converters. 
It may be said, that the essential element of success for such 
systems is that the amount of power required from each. 
sub station shall be sufficiently large, in order that large trans- 
forming units may be employed, and that the expense of 
attendance may be relatively small. 

There are, however, a number of cases where the main 
portion of the supply can well be obtained from direct-current 
machines located in the central station, but where, at the same 
time, advantage can be obtained by multi-phase transmission 
to certain outlying districts. Here it would be useful to 
combine in the one station plant capable of furnishing both 
direct and alternating currents. 

Turning to the case of a town supply to private consumers, 
single-phase systems have been adopted in a large number of 
cases, but are now losing favour. It may be said that one 
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important reason for this is the appreciation by the public of 
the advantages to be obtained from the use of electric motors, 
and the desire on the part of the station engineer to make the 
most of this feeling. The single-phase motor has not yet 
convinced anyone of its adaptability for all purposes for 
which power is required, and hence we find that some very 
large systems which have been laid out for single-phase 
working are being changed over rapidly for direct current 
supply. 

On the Continent and in America multi-phase distribution 
has been employed to a large extent, although in this country 
it has not been adopted except in comparatively unimportant 
cases. Yet long experience has proved that a multi-phase 
motor will adapt itself to almost all conditions which have to 
be met in practice, while at the same time lighting problems 
have presented no difficulty. . 

It is interesting in this connection to refer to the system 
which has been laid down by Signor Semenza in Milan.“ He 
has adopted three phase distribution throughout, a consider- 
able number of sub-stations, containing static transformers, 
being used to feed into the network. By this means it is 
possible to employ comparatively low voltages. Signor 
Semenza has assured himself that he is able to obtain low- 
voltage lamps having far greater efficiencies than those which 
are produced for say 200 volta, with considerable ultimate 
advantage to the consumer and therefore to the station. 

With all this, however, there is no question that the direct- 
eurrent motor is the most flexible in its adaptability to all the 
conditions which occur in practice, and hence the tendency 
is most strongly marked towards the employment of distri- 
bution on a three-wire system by direct currents, at a voltage 
which every day approaches more closely to the limit of 500. 
Hence, for lighting also, the tendency in this country is to 
arrive at a system which is directly similar to that to which 
traction practice has reduced itself, and the station conditions 
become similar to those which hold in the case of traction. 

It frequently happens that it is advantageous to generate 
direct current for local supply and three-phase current for 
transmission to districts at a distance from the station. The 
requirements can be met by the employment in the same 
station of both direct-current and alternating-current genera- 
tors, but the number of units required must necessarily be 
increased, together with the proportion of spare, aud each unit 
will further be reduced in size. All this will involve a reduc- 
tion in the economy of working. Where such systems have 
been employed, motor-generators, or rotary converters, have 
commonly been installed, to afford a connection between the 
two classes of machinery. These, however, are of the nature 
of transforming devices only, and, while expensive, add nothing 
to the ultimate capacity of the station. 

There are a number of cases where what are known as 
double-current generators can be employed. These consist 
essentially of direct current machines, from the windings of 
which connections are taken to a suitable number of collector 
rings mounted on the shaft at the same end as that 
occupied by the commutator. It is in the writer's knowledge 
that several of the more progressive engineers in this country 
have been considering the use of such machines, and now 
that they have had an extended practical application in the 
case of Chicago, which has shown them to be successful in 
practice, it may be assumed that they will come frequently 
under consideration in the future. 

It has been found that such machines can deliver their full 
output either on the direct-current or the alternating-current 
side, or that they can yield part of their output as alternating 
current and part as direct current. Their regulation is prac- 
tically the same as that of direct-current machines. The 
voltage on the alternating-current side bears a practically 
constant relation to that on the direct-current side, and its 
variation does not affect satisfactory regulation of the rotaries 
in the sub-stations by tub-station attendants. At the same 
time it is well to point out that such machines have certain 
limitations, and that consequently one would not make all 
machines in the station of this character. For modern direct- 
current machines the armature reaction is commonly made 
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larger than is consistent with good regulation as alternating- 
current generators, and such armature reaction serves in some 
cases a useful purpose. Also, to obtain a suitable frequency, the 
number of poles would commonly exceed that usual with 
direct-current machines. These two conditions are consistent 
with one another, but they tend somewhat to a reduction of the 
efficiency of working. With the high. speed engines which 
have reached such perfection in this country, the difficulties 
are reduced to a very small amount, or are practically 
eliminated ; but in general it may be said, that comparatively 
large units, and a low frequency such as 25 cycles per second, 
are conditions most suited to the use of double-current 
generators. Fortunately, it is just such a frequency which 
has been found most advantageous for rotary converter 
working. 

Doub‘e-current machines, then, may commonly be employed 
as intermediaries in stations where both direct-current and 
alternating-current plant is installed, and would in such 
cases obviate the employment of running transformers. 
They will also find application in cases where the bulk of the 
requirements is for current of one class only, the other class 
being conveniently obtained from double-current generators. 

A tbird case has arisen which possesses very attrac- 
tive features. It has sometimes been proposed to equip. 


a comparatively long line electrically, on which only one 


or two trains will be running at a time. In such cases 
double-current machines might be installed in the generating 
station, with rotary converters at suitable positions along the: 
line. When a train was in the neighbourhood of the. 
generating station it would take current almost entirely from 
the direct-current end of the machine. When, however, it 
was close to any one of the sub stations, the power would be 
derived from the alternating end of the machine. Thus the 
same generator would automatically adapt itself for both 
systems of distribution, and the plant would be of the simplest 
and most economical character possib:e. 


THE INDUCTANCE OF A PORTION OF AN 
ELECTRIC CIRCUIT. 


BY H, N. ALLEN, B.SC. 
(Concluded from page 109.) 


The graphical solution of the problem is shown in Fig. 4. 
The maximum electromotive force at the terminals E is 
resolved into two components at right angles to one another, 
Ci Lip the maximum value of the electromotive force required 
to overcome the effects of inductance in the main circuit being 
in advance of E; while C,R,, which overcomes the resistance, 
lags behind it. E can also be resolved into the two 


components, C, Mp, which overcomes the back electromotive 
force in the voltmeter circuit due to mutual induction, and 
C, YR T p*L,?, which overcomes the impedance of the volt- 
meter circuit. The first of these is in step with C Lp, the 
second can be resolved into the two components, Ca Lap and 
C,R, The current C, is in step with the latter. 


If M=O (voltmeter connection BFC Fig. 2), 


C, F 
2 


and E the maximum potential difference between the volt. 
meter terminals can be determined by measuring the other 


4 quantities in the equation. 
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| If, on the other hand, M=L, (voltmeter connection BEC 


Fig. 2), 
c-. PR GR, 
o ABS LN (RT LY) VR p 

This is the value which would be obtained with no mutual 
induction, if the inductance of the main circuit were zero, and 
the value of E is not obtained from the observation of C,. 

If an electrostatic voltmeter of capacity F is made use of, 
the resistance of the connections being R,, an alternating 
current with instantaneous value c, will flowin the voltmeter 


circuit. 
EV R--(L,p - Mp)? 
where C,= — PRE VES 


VEP (R+ f) 


5 - R,ML,p* 
and sin y = n ñʃ„ 
" (Ry? + p?L,?)(R,* + p*L,*)(R,? + (L, - TY 

The current may either lag or lead with respect to the electro- 
motive force E, though in practice, when R, and M are 
generally emall, it will lead. | 

Fig. 5 shows the graphical solution of the problem: it is 
similar to that for an electrodynamic instrument. The 
electromotive force E is resolved into CI My, which overcomes 
the back electromotive force due to mutual induction, and 


C, * B+ e which overcomes the impedance of the volt- 
meter circuit. This last is resolved into the two components 
C,R, and V= T the former being 90deg. in advance of the 
other. The first is the maximum electromotive force required 
to overcome the resistance of the connecting wires, the second 


Cake 


Fic. 5. 


the maximum difference of potential between the terminals of 
the instrument. Here again the current C, is in step with 
the component Cz. 


It Mo, Os — " 


The denominator is the impedance of the voltmeter circuit 
and this is the well-known expression, current equals e'ectro- 
motive force divided by impedance.” 


ER, CjR, 
If M L; C, s (Be +L) (R + p*L,’) A (Ri pg) 
his, again, is the value which would be obtained if the 
inductance of the main circuit were zero and there were no 
mutual induction. 

The problem with a hot-wire instrument is the same as 
that with an electrodynamic one, so that, unless M can be 
made equal to zero, neither of the forms of voltmeter con- 
sidered will correctly measure the virtual volts between the 
terminals. 

These theoretical considerations were verified in a series of 
experiments which were originally undertaken to find the 
inductance of different portions of an armature conductor on 
a dynamo or motor. A more or less rectangular coil of 
one turn was used, which had been employed in some other 
experiments. This is marked ABC in Fig. 6. The two 
longer sides were straight and parallel, while the shorter 
ones curved upwards, so as to clear the spindle of the 


armature core D of a small Immisch motor on which 
the coil was placed. When the core was put in position, 
between the poles faces of the motor, with the coil in the 
median or horizontal plane, the magnetic flux would pass 
down into the lower pole face, go round through ihe field. 
magnet limbs and yokes on either side, and back into the core 
through the upper pole face, and in the reverse direction 
when the direction of the current was reversed. This greatly 
increased the inductance of the coil. An alternating current 
of 167 amperes was sent through ABC, and voltages were 
measured with a reflecting electrodynamometer, the fixed and 
moving coils of which were placed in series. The frequency 
was 218 alternations per second, and at this frequency the 
impedance of the instrument differed very little from the 
resistance. The apparent inductance of the coil—that is, the 


inductance calculated by means of the equation C Ria pL 
from the observed voltage between A and C, was found to 
depend upon the condition of the field magnets, being only a 
little Jarger than when the core was removed from the field if 
the field coils were short-circuited. The voltmeter wires were 
arranged in three different ways. 

I. One of the voltmeter wires was attached to C and led 
round, keeping as close a3 possible to the conductor, past B io 
A. There it was twisted with the other insulated voltmeter 
wire, which was attached to A, and both were led off together 
to the voltmeter. 

II. The two wires from A and C were twisted together, and 
led direct to the voltmeter. 

III. The wire from C was brought over to A, and round 
past B and C to A again, keeping as close as possible to the 
main conductor. 


Fic. 6. 


Horizontal scction through the motor, with the ex .erimental] coil in position. 
D is the sectioa of the armature core: B, the hole through it; ABC, the experi- 
mental coll; T, the lower field msgnet limba ; Y, the sections of the yokes ; !, 2, 8, 
4, 5, 6, voltmeter wires going by different paths from C to B. 


Each of the above arrangements was used to take readings 
with the coil on the core outside the field, with the core in tho 
short-circuited field, and with the fie!d circuit open. The 
following table give: the volts obs:rred in each of theze 


Cases : — 
Table I. 
TE — — — —ͤ : 
C t ok 
—— | i ad o Closed field. Open field. 

I. Mutual induction opposing}  01)3 0118 | 0117 
II. No mutual ‘induction ...... 0:217 0 239 0:550 
III. Mutual induction assisting 0:540 0378 | 0602 


In each of the vertical columns the volts in I. are less than 
those in II., while those in III. are greater. In II. there is no 
mutual induction between the main and the voltmeter circuits, 
while in I. the mutual induction introduces an electromotive 
force which opposes the current flowing in tho voltmeter 
circuit, and in III. one in the same direction as the current. 
The resistance of the coil being 0:000568 ohms, 0-095 
volts will be required to send the current through the resist- 
ance. The volts in line I. are in all three cases only a little 
larger than this, and there is very little difference between the 
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three readings. The mutual inductance is not much smaller 
than the inductance of the main circuit, 

In the next table the component of the observed volts which 
differs in phase from the main current by 90deg., and which 
may be looked on as overcoming the apparent reactance of the 
coil, is recorded. 

Table II. 


a of Closed field. Open field. 


I. Mutual induction opposing .. 


0:057 0 065 0:064 

II. No mutual induction ......... 0:192 0:218 0:337 
III. Mutual induction assisting... 0:327 0:366 0:593 
Difference between I. and II....... 0:135 0:155 0:275 
Difference between [I. and III.... 0:135 0:148 0:256 


It will be noticed in each of the vertical columns that the 
difference between I. and II. is nearly equal to that between 
II. and III. In the first line the three numbers are nearly 
equal, which shows that the number of tubes passing between 
the main circuit and the voltmeter circuit is nearly the same 
in all three cases, and is small. The tubes which pass outside 
the voltmeter circuit produce, in cutting the wire, an electro- 
motive force with an advance of 90deg. on the current in the 
main circuit and opposing that component of the potential 
difference between the terminals which overcomes the 
reactance cf ABC. In III. the same electromotive force 
acts, but in the opposite direction. The numbers in line 
II. may be taken as a measure of the total flux through the 
main circuit when the current is a maximum, those in line I. 
of the portion of this flux included between the main circuit 
and the voltmeter wire, while the difference between I. and 
and II., or that between II. and III, measures the portion of 
the flux which lies outside the voltmeter wire and cuts it as 
the current dies away to zero. The differences between these 
numbers in the last two columns are due in part to the fact 
that in calculating them losses in the iron, and in the case of 
the second column in the copper, of the field are left out of 
consideration. 

Since in Fig. 6 the point B is exactly midway between A 
and C, the inductance of BC must be half that of ABC. 
One of the voltmeter wires was connected to the point C in 
the main circuit, and the virtual difference of potential between 
B and C was determined, with the voltmeter wires in several 
different positions. In Fig. 6 the wire marked 1 passes from 
C, through the central axial hole in the armature coil, to B, 
where it is twisted with the other voltmeter wire, which is 
connected to this point in the main circuit. The observed 
voltage in this case was practically half what was obtained 
by connecting the two wires to A and C. The same was true 
when the wire was led outside the field- magnets from C to B, 
as in 2, and there twisted with the other one. In neither of 
these cases was the voltmeter wire cut by tubes of induction 
when the current varied, and though the inductance of the 
voltmeter circuit was increased by linking it with an iron 
circuit, it appears from the result of the experiment that even 
thus the total reactance was small as compared with the 
resistance. When the wire was passed through the space 
between the field-magnet limbs, the volis were reduced to a 
very low value if the wire went through on the side CB, as in 
8 and 4, and were greatly increased if it went through on the 
side AD, as in 5 and 6. The following are the observed 
numbers, the current being 167 amperes aud the frequency 218 
alternations per second. The field circuit of the motor was 
left open, so as to make the voltage as large as possible. 


Table III. 


Position of voltmeter wires. Volts. 
1. Wire from C through central hole to B .................. 0:187 
2. Wire from C outside the field to B ........ .. Had erae 0:187 
5. Wire from C along CB to B close to main conductor... 0:077 
4. 5 5 " yoke sesers so 0 087 
5. Wire from C along AB to B close to main conductor... 0:305 
6. " n 5 Ke 0:232 
7. Wires from A and C twisted together 0:571 


0:064 volt would be required to send the current through the 
ohmic resistance of the conductor, and the value obtained in the 
third observation is only a little larger than this. Half the 
number obtained in the seventh observation is 0:185, and this 


agrees very well with observations land 2. In the fourth and 
sixth observations, where the voltmeter wire is close to the yoke, 
fewer induction tubes lie outside the voltmeter wire, when the 
current is à maximum, than in the third and fifth, in which 
it lies near the conductor. As the electromotive force due to 
mutual induction is in five and six assisting the voltmeter 
current, the observed volts in five are larger, while, since in 
three and four this electromotive force is in the opposite 
direction, and lowers the voltmeter reading, the observed 
volts in three are smaller than those in four. 
The results obtained may be summed up as follows :—It is 
possible for the effect of mutual induction between the main 
and voltmeter circuits to nearly neutralise the effect of the 
inductance of the main circuit, so that the volts recorded are 
only a little more than those required to send the current 
through the resistance. The very worst arrangement of the 
voltmeter wires in determining the impedance of a portion of 
a loop is that in which they are led along the conductor to a 
meeling point, and then twisted together, and so to the instru- 
ment. In some cases mutual induction can be avoided, but 
more ofien the impedance of a portion of a looped circuit 
cannot be determined by means of an alternating-current 


voltmeter. 
—ñ—E— A 


PROF. SILVANUS P. THOMPSON’S PRESIDENTIAL 
ADDRESS TO THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
(Concluded from page 150.) 


In the United States heavy railwaya have been to a very limited 
extent operated by electric locomotives. Some bailt for the Palti- 
more and Ohio railroad, weighing about 90 tons, are employed to 
draw ordinary trains over a short line around part of the city of 
Baltimore. They work with continuous currents from overhead 
trolley lines. 

There can be little doubt, however, that to Switzerland rather 
than to America we must look when desiring guidance as to the 
future development of this problem. All necessary data now exist 
for the exact working out of the necessary equipment of any given 
line, actual or projected. No experiments are needed to enable the 
constructor to proceed, so soon as it shall have been determined 
which kind of current is to be used. Already it has been found, in 
the designing of the Central London line, that continuous-current 
methoda, however suitable for light and short railways, and for tram- 
ways where frequent stoppages occur, fail when the current has to be 
supplied from a distance of several miles, alternating currents being 
brougbt in because of their greater economy in transmission. The 
extraordinary thing is that, this having been so far grasped, the 
whole of the rest of the equipment was not designed to match with 
three-phase motors, instead of introducing the complication of 
rotatory converters to work continuous-current motors. Time alone 
can show how the mixed system adopted will work in practice. 
To me the choice of the mixed system appears of doubtful wisdom. 
Perhaps the distinguished engineers who are understood t» be 
spending £30,000 on experiments for the Metropolitan Hailway to 
enable them to recommend the best system for our inner circle 
underground line will shortly be able to report whether a simple 
three-phase system throughout is, or is not, more economical than 
either a contiuuous-current sv:tem throughout or than a mixed 
system with converters. If they do not settle this question, which 
is to-day the one important question in electric railway work not vet 
settled, we must regard the expenditure as pure waste. 

Returning to the question of electric tramways, the problem of 
the hour is the equipment of busy city thoroughfares where for 
obvious reasons overhead wires are inadmissible. To all the three 
possible methods that ne with overhead construction— viz , by 
accumulators carried on the car, by use of slot conduits in the road, 
and by use of surface contacts -objections are not wanting. 
Accumulators are found too heavy and too short-lived to be satis- 
factory. Conduit constructions are objected to as too costly, and as 
interfering too much with the roadway ; while to suiface-contacts 
there is brought the terrible indictment—worse than any against the 
conduit--that nobody has had experience of them. You are aware 
that in this question of surface-contact systems of tramways I am an 
interested party, and cannot be expected, even in a presidential 
address, to speak dispassionately. Yet you have never expected 
your President to banish from his inaugural address the topics to 
which he has devoted his thoughts, his energies, his time, or his 
resources. And with the examples before me of other presidents who 
have spokenot their own work, Í take the liberty of speaking of mine. 
A Paper dealing with some aspects of surface-contact working was 
read by me at the Bristol meeting of the British Association, and in 
January last you listened here to a Paper on some other points by 
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Mr. Miles Walker, my former assistant, and partner in this matter. 
We have, indeed, worked out several different systems, of which the 
earlier only have yet been publicly described. We are at work on 
modified plans, the result of our experience gained on our short 
experimental line at Willesden; and before long we expect to 
demonstrate the advances we have in hand. Meantime we are not 
alone in the field. Since the time when the late Dr. Hopkinson 
proposed his original pan, many others, including Mr. Wynne, Mr. 
Holroyd Smith, Mr. Esmond, and Mes:rs. Johnson and Lundell, 
have suggested various new methods. Three years ago Dr. Hopkin- 
son wrote of one of these methods that he “would not hesitate to 
approve its adoption in any town in which overhead conductors were 
itadmissible ;” adding tbat he had “not the least doubt that it would 
work thoroughly, effectively, and safely.” A good deal has hap- 
pened since then, and much experience has been gained. But there 
remain not only in London, but in many provincial cities, crowded 
thorcughfares were overhead construction is absolutely out of the 
the question, and where a slot-conduit would be almost equally 
objectionable. It is some years since Mr. J. Love equipped slot- 
conduit lines in Washington and Chicago. It is now most signifi- 
cant that in three great capitals—New York, Berlin, and Paris—the 
electric tramways are being largely extended without overhead 
wires. New York and Berlin are putting down tlot-conduits ; New 
York most expensively, as if the object were to put as much cast 
iron as possible into the roads; and the conduit at every 
15ft. is furnished with pairs of hand-holes, the covers of 
which interfere with the surface quite as much as any 
turface-contact system, to say nothing of the interference of the 
central slot or of trouble about drainage. In Paris, on the 
other hand, where a tentative surface-contact system has for about a 
couple of years been tried with moderate success, no fewer than 
63 kilometres—about 48 miles—are now being equipped by Mr. 
Diatto on his surface-contact plan which has been in successful 
operation on a mall scale at Tours. Surely, then, if a method of 
surface contact can be shown which is at once simple, safe, and not 
too expensive, there is every reason to urge on engineers and 
municipal authorities its adoption. Thanks to the criticisms—some 
cf them passed in this place— with respect to possible difficulties 
likely to arise from the use of underground coils, from mercury 
switches, and from surface leakage around the contact studa, 
improvements have been worked out which largely, if not wholly, 
remove the fears that have been expressed on th«se grounds, As 
contrasted with the conduit, a surface contact system has the advan- 
tages of much lower prime cost, of less interference with the roadway, 
and of not requiring any drainage arrangements. On long lines 
that run out into the country it can be operated with the same cara 
that carry trolley-poles for use in the suburban part of the track. 
Those cities and towns which, like London, Birmingham, and Cam- 
bridge, have waited before erecting overhead lines, will have justified 
their waiting attitude when they can point to examples of the 
m surface-contact roads at Monaco, at Tours, aud lastly at 
aris. 

Time forbids me to dwell further upon this topic; it precludes me 
likewise from entering upon a number of other topics of great 
interest, such as the development of the single-phase motor; the 
establishment of electric time-services by synchronised dials through- 
out buildings, blocks of offices, or whole municipalities ; the use of 
prepayment meters ; the recent developments of electrometallurgy ; 
the revolution in chemical manufactures by the use of electric 
methods; the use of aluminium wires in place of copper wires as 
conductors ; and, last but not least, seeing that Atlantic liners can 
now signal their presence when 50 milks from port, the progress of 
telegraphy without communicating wires, In all these many 
directions there may be noted pronounced tendencies toward 
development along distinct lines of progress, and some of these 
topics will doubtless form the subjects of discussion at our meetings 
during the session now beginning. I venture also to express the 
hope that the question of the distribution of electric energy on the 
large tcale may be brought before our members for discussion. 
Nothing can be more helpful to the industry generally, just at 
present, than the free discussion of a topic which is likely again to 
engage the attention of Parliament, and which ought to be discuss d 
from the standpoint, not of restricted parochial or municipal intere' ts, 
but of its bearing on the wider interests of national and public 
economics and of the industry at large. 


In commemoration of the {centenary ot the discovery of the pile 
hy Alessandro V olta in 1799, the citv of Como, his birthplace, has 
this year held high festival. Beyond contest this discovery of & 
means of generating chemically a steady electric current constitutes 
the starting-point of the entire modern development of the science of 
electricity. Though that modern development turns upon the 
subsequent discoveries and inventions of others—the discovery of 
the magnetic properties of the current by Oersted, the invention of 
the soft-iron electromagnet by Sturgeon, the discovery by Faraday 
of the fundamental principles underlying the dynamo and the trans- 
former, together with many others of lesser moment—it still remains 
to be true that to the genius of Volta we owe the initial impul-e, 


"lis memorable letter of June, 1800, to Sir Joseph Banks, first 
describing the pile marks the opening of a new epoch in the history 
cf civilization. Without that discovery, we should now possess, neither 
telegraph nor telephone, neither electric light nor electric power, and 
electrotyping and electroplating would not exist. Commerce, diplo- 
macy, warfare, and journalism woull have remained in a totally 
different stage of development from that in which they are to-day. 
Inlrief, ws should— with the modifying circumstances of the steam 
engine existing for power and the gas.jet for light— be still living in 
the +tage of civilisation of the eighteenth century. 

The Volta centenary was commemorated at Como by the erection 
of an exhibition and the holding of a series of celebrations, Unfor- 
tunately, the exhibition was destroyed on July 9th by a calamitous 
fire, in which not only a fine collection of modern electrical 
machinery waa destroyed, but a number of Volta’s original manu- 
scripts and a considerable part of his historical apparatus perished. 
Happily the original pile and numerous other relics were saved, 
and are now enshrined in the Civic Museum of Como. Nothing 
daunted, the citizens of Conio reconstructed their exhibition, which 
was reopened in 42 days. Amongst the Como celebrations were 
held two Congresses: one a Congress of Telegraphists, in June ; 
the other a Congress of Electricians, in September. No invitation 
to send delegates to the former was received by this Institution, and 
neither it nor the British Post Office was officially represented. Four 
English telegraphiste, none of them members of this Institution, were 
reported as having been present. "This Congress, having been con- 
vened by the Italian Minister of Posts and Telegraphs, and being 
attended by official delegates of various European Adoniran ons 
many of them telegraph engineers of the highest distinction in their 
various countries, it is extraordinary, to say the least, that the English 
Postmaster-General was not represented on the occasion. The 
Congress of Electricians was organised by the co-operation of the 
Physical Society of Italy, of which Professor Roiti of Florence is 
President, and of the Italian Association of Electrical Engineers, 
which has branches in Milan, Turin, Genoa, Rome, Naples, and 
Palermo, and of which Professor the Hon. Giuseppe Colombo is 
President. 

At this congress, at which distinguished electricians from France, 
Germany, Helland, Switzerland, and Finland were present, this 
Institution was represented by Prof. Ayrton, past President, and by 
myself. The Italian physicists and electrical engineers attended in 
great force. The proceedings of the congress were carried on with 
great vivacity, anl many matters of the highest scientific and 
technical importance were discussed in its various sessions. After 
the sittings were concluded, two days were devoted to visits to the 
large generating stations at Paderno and at Vizzola: the former taking 
power from the river Adda (which flows out of the Lago di Como), 
and supplying electric current for transmission at high voltage to 
the city of Milan; the latter, rot yet quite completed, taking water 
from the river Ticino, which drains the Lago Maggiore, and dis- 
tributing its currents to the industrial towns of Gallarate, Legnano, 
and Somma Lombardo, within a radius of some 25 miles.  Alik: 
from the point of view of electrical and hydraulic engineers these 
stations are of the highest interest, presenting as they do special 
features different from those of almost all other kindred enterprises. 
Our Italian brethren may well be proud of the engineers who have 
found the solutions for these special problems of construction, an] 
carried thos» solutions to practical success. 

This year is also ma: ked by the establishment, with a Government 
grant, of the National Physical Laboratory for the standardising and 
certification of scientific instruments, and for physical research on 
well-defined lines. Though thus commenced on a modest scale, the 
circumstance marks an event of national importance. 


I cannot forbear to direct your attention to another matter of 
public interest, and one which exercises an influence on all attempts 
at developing new enterpri-es. It is only too notorious that the 
whole question of financial development of new inventions is in this 
country in a most unsatisfactory state. The promotion of joint-stock 
companies under the Limited Liability Acts has become a public 
scandal. In the eighties a heavy blow was given t» the real progre:s 
of electric lighting by the reckless promotion of bubble companies 
with inflated capital, causing the loss of millions of money upon 
foolish and worthless schemes. In the year 1882 no less a total than 
£23,000,000 of nominal capital was registered in electrical company 
schemes alone. In the nineties a similar reckless speculation has been 
witnessed over bicycles and automobiles. Happily electric traction 
has largely escaped this curae ; and it will bean evil day for any of the 
newerdevelopments of electrical engineering if a likecrazeshould over- 
take them. There is something amiss in our economic machinery when 
such scandals can recur. Nothing is more familiarto those who have 
to deal with new inventions, or to those who as consultiog engineers 
have to advise and report upon them, than the ever-recurring 
difficulty of getting them financed on a sound basis, Suppose that 
there is an invention of a thoroughly sound character, properly 

rotected by patents, but requiring time and money t) establish 
itself commercially, Suppose that there13 required a capital of from 
£10,000 to £25,000 to put it upon a commereiil basis.) Inthe present 
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state of public finance in this country the inventor finds himself in 
this difficulty. He must either raise the necessary capital privately 
by personal effort amongst his own friends, or he must put it into 
the hands of a promoter who will want to bring it out with a 
capital of at least £100,000. In other words, it is almost impossible 
to find a middle course between a purely private affair and an over- 
capitalised swindle. We have, unfortunately, in this country no 
organisation corresponding to the industrial banks of Germany, to 
the enlightened management of which the financing of sound schemes 
on a moderate scale can be entrusted. Much more might be said on 
this topic. It is one which affects not our industry alone, but it 
affects ours perhaps more than any other industry, because the 
glamour which is attached in the public mind to everything and 
anything electrical is made use of by the unscrupulous financier to 
the detriment of honest promotion. 

I have already alluded to the sums of money which have been 
invested in this country in the supply of electricity for lighting and 
power, and in electric traction. According to Mr. Garcke’s invalu- 
able * Manual of Electrical Undertakings,” from which I derive my 
figures, the aggregate subscribed capital in shares and debentures at 
the present date stands as follows :— 


Telegrapha ......... CCC 2371, 284, 957 
Telephone V 1 7,729,626 
Electric supply (companies) ................ q ẽ . . 9,265,793 
a i (municipalities).............. TC 8,531,167 
Electric traction 22222 2 ... 20, 808, 959 
Electric manufacturing 16,799,152 
Electrochemical and miscellaneous concerns ,558,065 
"Totals vv qus £105,997,716 


This hundred millions of subscribed capital is much lesa, it is true, 
than that represented by the total capital invested in railways or in 
many other domains of British industry. But it is this electrical 
industry and the scientific and professional elements associated with 
it which our Institution represents to-day. Competing as we have 
to do not only in foreign and colonial markets, but even in our 
own home markets, with the manufacturers aud engineers of 
other countries, it behoves us to do all we can to make our 
Institution of use to our members of all grades, and particularly 
to our younger members. One great duty which we owe to 
them is to furnish them with the latest information as to 
the progress of electrical development, the development not only of 
industrial undertakings, of new machinery, of new materials, and of 
new inventions, but also of pure science, upon which all technical 
developments are in truth based. From the very first of our 
existence — 1872 — we have always issued, in our Journal of 
Proceedings, abstracts and extracts of scientific and technical papera 
published at home or abroad. Two years ago we joined with our 
colleagues of the Physical Society in bringing out in the monthly 
numbers of Science Abstracts a far more complete digest of electrical 
progress than we were previously in a position to produce. To carry 
on this publication both we and the Physical Society have had to 
devote considerable sums; aud indeed, one of the reasons why we had 
a year ago to raire the fees paid by our students was avowelly to 
meet the financial burden which we had thus assumed for the 
purpose of disseminating knowledge. I venture to think that every 
penny thus spent has been a most wise outlay, and one of which we 
are already beginning to reap the fruits. Our members all over the 
country snd in distant lands are thus kept informed month by 
month of the progress of the science, and they increasingly appre- 
ciate their connection with the Institution. I know of no means 
better calculated to keep our younger men abreast of the times than 
bv putting into the hands of every one of them this admirable 
compilation. 

But the needs of our Institution d» not end with the effort to keep 
our members informed of the progress of science. We have other 
demands upon our funds of à very pressing character. The benevo- 
lent fund established a few vears years ago upon an independent 
basis has though small, been available for helping necessitous 
members. In this connection every member of the Institution will 
rejoice to learn of a great and generous offer which has just been made 
to us. One of cur honorary members, Mr. Henry Wilde, a name 
memorable as that of the pioneer in the sixties of the early forms of 
dynamo macbine, both continuous and alternating, and of their 
application to lighting, to deposition of copper, and to the trans- 
mission of power, has offered to the Institution, and the council has 
accepted, a sum of £1,500 for the purpose of constituting a 
benevolent fund. I need only mention this to secure your cordial 
acknowledgment of the great generosity of Mr. Wilde, whom two 
years ago we elected an honorary member in recognition of his 
claims on the electrical community. 

From the very beginning we have been accorded by our generous 
hos's, the Institution of Civil Engineers, the privilege and advantage 
of holding our meetings in this hall. If some of us feel that with 
the rapid growth of our own body the time is coming when we ought 
to be taking active steps toward providing ourselves with a home of 
our own, it is not because we are not deeply grateful for that privi- 


lege. Nay, rather the circumstance that our growth compels us to 
contemplate this step is a perpetual reminder of the courteous gene- 
roeity which bas itself been no small factor in promoting our welfare 
and our increase. The founding of our building fund six yeara ago 
was due largely to the foresight and fostering care of cur then 
treasurer and Vice-President, Sir David Salomons. At his instiga- 
tion we have annually set aside such sums as we could spase from 
our surplus income, and our nucleus of a building fund stands this 
autumn at £5,000 so accumulated. The council has for some 
months been quictly prosecuting inquiries for a suitable site; and 
it has recently decided to issue a circular drawing attention to the 
building fund, and suggesting to members of all grades the expe- 
diency of subscribing for the next few years an annual contribution 
thereto. If by this means we can treble or quadruple our present 
fund, we shall be ready at least to begin to build when a suitable 
site shall have been found. And it is most earnestly to be hoped 
that the generous example of Mr. Wilde will stimulate others of our 
wealthy members to rival his gift by valuable donations to the 
building fund. 

Finally, I would speak of the growth of the Institution itself. 
From a tctal membership of 110 in 1872 we have increased, as the 
accompanying table shows, to a total of 3,254 at midsummer, 1899, 
and the statistics show clearly that the rate of increase is itself 
increasing. In the establishment of the new class of associate 
member we think we have secured a new element of strength. 
With the growth of total membership has come a new move- 
ment for the grouping of our provincial members in local branches. 
The council has appointed ‘a committee to organise these; and 
alrealy preparations are on foot for constituting two local 
centres in the North, and another in Ireland ; while our South African 
members have already constituted themselves informally into a 
local branch, holding meetings in Cape Town, which will shortly be 
officially recognised under our new articles of association. All 
these are signs of active progress The novel departure made 
last summer, when the council sanctioned the suggestion of an 
Official vi-it to Switzerland, has already borne fruit in many 
ways. The Swiss tour -brought together many of those who, 
though active members of the profession, cannot often attend 
the orjinary meetings in London. lt not only enabled us to 
see what Swiss engineers are doing; it brought us into tle 
most pleasant personal touch with our able and courteous Swiss 
confrères, and it poc for us an invitation to pay a similar visit 
to Germany at a date in the near future. But, best of all, it has, I 
think, enabled some of us to realise more fully than we did before 
the value of our connection with our own Institution of Electrical 
Engineers; it has taught us what the power and usefulness of our 
Institution may be ; and it has knit us together and inspired us to do 
what we can to promote its prosperity and the prosperity of the 
great industry which it represents, In this spirit, and with the note 
of progress sounding in our eats, let us carry on the work of the 
cession now opened. 


peer a 


THE COST OF STEAM RAISING.* 


BY JOHN HOLLIDAY, A880C.M.INST.C.E. 
(Concluded from page 162.) 


We have now to consider the other itsms already mentioned, 
which go to make up the full cost of steam raising. The most 
important of these is working expenses, and in this labour is the 
heaviest. Under normal conditions seven boilers are under steam— 
viz, Nos. 1, 2, and 3 fired with breeze, and four of the other six 
fired with Welsh coal. As the boilers are worked continuously, the 
firemen are divided into three shifts, of which the two day shilts 
work three spells of three hours each. between 6 o'clock a.m. and 
10 p.m., and the night shift one spell of eight hours; thus for two 
hours in the day both sets of the day men are in the house together, 
and in this time some of the necessary cleaning, Kc.,. is done. There 
are generally three men per shift, the two lealing men taking three 
aud four boilers each, and the third man assisting cach of them as 
required. Taking the amount burned in 24 hours as 15 tons of 
breeze and 18 tons of the Welsh coal, the total amount fired per day 
is 33 tons by the nine men, or an average of 3:67 tons per man per 
day, not an excessive quantity when compared with the new Board 
of Trade rule for ships which allows one stoker for every 44 tons 
burned per day; but the low quality of the fuel used on the Perret 
furnaces adds greatly to the labour of firing them, each of the six 
having to be cleaned out once in three hours or oftener. The fire- 
men are paid at an average rate of 233, per week, those working at 
night getting a shilling extra whilst doing so ; they are under the 
charge of a foreman, who, however, has other duties to perform, so 
that a portion only of his time is charged against the boilers. A 
charge at the rate of £150 per annum is also made for the time 


* Paper read before the Institution of Electrical Engineers, November 
251d. Slightly abridged. 
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which the engineer-in-charge devotes to this portion of his work. A 
boy is also employed for a portion of the day in the boiler houee in 
sweeping the tops of the boilers, &c. The expense of weighing the 
coal, and any incidentals connected with its receipt over and above 
the price paid for it per ton delivered, is included in the working 
expenses; these being the same per ton for all qualities of fuels, 
constitute a heavier expense per 1,000 gallons of water evaporated 
by the inferior as compared with the better. class fuels. 

During 16 hours, between six o'clock a.m. and ten o'clock p.m., 
which constitute the only light portion of the week's work, two 
boilers are kept under easy steam, the fires in the others being cleaned 
quite out in the morning and started again at night. The firing 
during Sunday is done by three men, working two of them five 
hours and one six hours, for which they are allowed time and a half; 
whilst a second fireman works two or three hours in the evening as 
required, in order to re-start the boilers that have been at rest during 
the day. 

Fine sweeping and boiler cleaning is the item next in importance. 
The boilers using the inferior fuel are very thoroughly cleaned out at 
the end of each 11 or 12 weeks’ run, during which time they have 
generally steamed from 1,600 to 1,700 houra each and have deposited 
in their flues a very large amount of dust, which, but for the forced 
draught, would require to be removed much more frequently ; as it 
is, there is cub a falling off in the amount of water evaporated 
both per boiler and per founo of fuel burned, but not to such an 
extent as would justify the shutting down and cleaning of these three 
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sary, the removal of an average week’s refuse from the forced draught 
boilers during work costs about £2, and the amount removed from 
the flues at each cleaning about 11e. 6d. per boiler ; whilst that from 
the natural draught boilers is removed for 162. 6d. per week whilst 
in full work, and 4s. 6d. per boiler cleaned. The feed heaters being 
common to both groups of boilers, the cost of cleaning them and the 
feed pumps is taken according to the quantity of water evaporated 
in each group. The water used is taken from the town main 
through meters, the cost being fourpence per thousand gallons; ahd 
as it is very pure, there is no expense incurred in treating it except 
for the addition of a small quantity of soda ash, which is necessary to 
prevent corrosion. 

The co:t of illumination is divided amongst the boilera according 
to the number of boiler hours worked ; gas and electric light are 
both used—the annual cost is about £50. In the same way also the 
cost of the steam used to drive the boiler feed pumps 1s divided 
according to the quantity pumped, but in the case of the forced 
draught boiler a further charge has to be made for the steam used 
by the fan engine in producing the forced draught. The quantity 
of fuel to be charged against feeding the boilers is, however, very 
emall, as a very large portion of the heat in the exhaust steam is 
recovered by passing the exhaust into the low-pressure main by 
which the feed water is heated. Some experiments have shown 
that by utilising the exhaust steam from the feed pumps to heat the 
feed water an economy of 1} per cent. in fuel can be realised. "There 
are two quadruple-acting steam feed pumps, each capable of deliver- 
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boil. rs five times a vear instead of four, as at present. This cleaning 
is performed, not by the firemen, but by come of the general labourers 
attached to tlie concern; two men are able thoroughly to sweep and 
clean one boiler in four days, and in addition to their regular wages 
they are paid a gratuity of 12s. per boiler. In addition to the actual 
cleaning and removal of dust, some expense is incurred in taking 
out fire bars, disconnecting air pipes, cleaning bars, &c., all of which 
are carefully overhauled at each periodic cleauing. 

The natural draught boilera, fired with better-class coal, run for 
about the eame length of time between cleanings as the forced 
draught ones, but as there are generally two of these idle, each boiler 
is cleaned only from three to four times a year; two men can fini-h 
a boiler in two days, and in addition to their wages of 53d. per hour 
they earn between them the gratuity of 12s. for the job. Each 
cleaner is provided witha suit of overalls, which seldom serves for 
more than four boilers at the most. The expenses of cleaning out 
one of the natural draught boilers is far less than that of one of the 
forced draught boilers tired with inferior fuel. 

The removal of refuse—viz., clinkers and ashes taken from the 
furnaces in the ordinary way of firing, anl the dust removed from 
the flues during sooting out—amounts to a considerable sum during 
the year: the bulk of it is removed from the premises by a contractor 
at a fixed ra'e per load, but since an intermediate handling is neces- 


iog one gallon per revolution, which also act as water meters, fur 
which purpose they are fitted with counters which are read daily, 
whilst the pumps are calibrated periodically against a tank of known 
capacity to ensure correctness in the results; it is generally found 
that they deliver about 5 per cent. less than their full charge. A 
certain quantity of stores are of course used, such as shovels, firing- 
tools, barrowa, soap, oil, waste, which in the course of a year amount 
to an appreciable sum. 

The maintenance charges are somewhat more difficult to set out 
precisely for any given period than are the working expenses, a: 
these vary from time to time, aud a year is quite too short a periop 
to ensure every item being fairly treated; some parts will coms out 
too high or tco low, as repairs of any considerable extent happen?to 
fall within or without the period uuder consideration. The figures 

iven are those ascertained for the year 1895, and include somewhat 

eavy repairs to the pumps and heavy items for renewals of non- 
conducting coverings of tops of boilers and steam mains; but in 
order to avoid errors the costs have been compared with those of 
previous years, and though the details differ, the totals agree very 
closely. The figures for maintenance are considerably less than they 
were expected to be when the investigation was taken up, but as the 
work was mostly done by the company’s own workmen, only charges 
for labour and material are included -Had the work been done by 
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Table IV.—Spare Boilers, Nos. 10, 11, 12, and 18. 
Boiler. Fuel. Í i 
| ue | Feed water er Working expenses. 
5 ſuel. Tolea’ y | 
; Price per Evapo- Per hour Fu'lweigh'g Removal +. 
Date. Time. Coal. | ton, | Refuse. | rated. per boile Wages. & distributn of ay Light. | Water. | Stores. | Total. 
RS | PERZ] z 77. aes ea = x 
i 1895. poe Tons. L d. | Tons. 555 £ s d.] S s. d. S s d. | £ s. d. £ s d. s ae 8. n s. d. 
apuary .. .. 3 Pee ae is a se SN I PA on bee - 
February...! 53 25 15 0 2:5 33600, 634 |16 5 0 0 190 9 0 111 04703 70 11 300 9 11210 
March ......| 87 25 | 13 0 21 50,912 355 14 19 0 0 18 2 0 111 0 4 20 5 0 0 10 30 6 9 2 4 5 
April ..... 34 10 15 0 10 13,440 395 610 0;0 71012 02 090 1 7/0 4 60 010 017 2 
May - 188 58 | 13 0 53 77.052 415 [37 14 0/119 206 5 010807 91 6 00 3 8 41211 
June 205 65 13 0 60 87,300 330 [42 5 0 2 15 5 0 4 6 012 0 0 4 01 9 104 759 5 
July 251 67 | 13 1 61 90,018 359 |4511 6 2 12 4 07 5 012 20 51011000 335 9 0 
August 683 188 15 0 173 252,672 37:0 1122 4 0 7 2 5 019 5 114 8 0 11 10 4 4 30 2 61415 1 
September. 1,203 327 15 0 | 301 459488 365 [21211 0 1210 8 019 3 3 0 11 1 87 6 6012 22510 4 
October 1,115 288 13 9 | 265 387,072 347 118716 41112 4 1 10 4 215 0018 8; 6 9 01 71124 11 3 
November 446 112 15 02 103 150,528 357 [73 0 2 4 12 11 418 5 1 0 8011 3 2 10 2 0 14 714 8 0 
Averages | 43 | | | | ! | | | 
boui ,925 | 1,163 13 04| 1070 1,565,072 361 {756 9 0 45 1 1 919 9 10 14 04 6 5 26 1 05 17 09910 3 
Table V.— Costs of Steam Raising. 
Forced draught boilers. | Natural draught boilers. | Spare boilers. All boilers. 
» Water evaporated, Water evaporated Water evaporated, 
Water evaporated, 0,665,960 gallons. | 12,594,140 gallons! | 1,563,070 allen 21,823,170 gallons. 
Costs 
— pen Costs — Costs per Oosts 
! per annum. per annum. 1, per annum. 
| galls. 
^£ sd £ e d| 4273 d.] £ sd 120 v |. d. [e e. d. £ e. d. % |s 
Fuel bil . „1,051 6 0 49215 188,57 19 6 73:006 87| — 700 10 0 5810 90 
Other working expenses— ` | | , 
ida ie of etokers, &c. ...... 277 7 6 N 288 12 (. | 45 11 
Fuel receipt ..................... 23 8 2 M 38 19 4 9 10 9 
Removal of refuse ...........120 6 0 in 79 6 ( .. [10110 
Later DNA AD dA 119 3 6 Ae 226 W ie 96 10 . 
Light ... " . 16 6 19 ait ee eee 2 di n" m 4 6t " T 
„%% eiie rete ternas 1619 2 573 11 2 23581 8'65]13 11 6| 674 4% 10790 11:900 3 17 ( 99103 818 
Maintenance | | | 
Boilers and mountings ...... 24 16 1 —. [2311 ( TS T one e. : 
Furnaces and brickwork ... 21 7 0 . [86 7 6 bea " m " s 
Feed water heaters ........ 4 91 8 i 8 9 8 a - $4 ids da 
Feed pumps . ... 10 2 3 | . £19 3 ¢ y is p P -— 
Fan and engine .............. 3 7 9 M 305 - eco et 
Steam and feed mains. 7 11 0 P esp e 14 10 ( | d sis ae et ee 
Non-conducting coverings... 13 4 9 is | A —. 27 16 ( $5 | ios 25 2o. T a . 
Sundries € 410 8319 9 3€690 320 71410] 137 51; 22300 24 30 15 9| 2:52 2760 2:82 
Insurance— | | : 
Boiler (explosion) ) ; 717 6 T are .. [11515 0 M E | 11 10 6 . s. nee . „ 
iler house & contents (fire) 4 19 4 12 16 16 0339 v46] 918 8| 25 13 0410 O'K| 1 809, 12 18 00 1:06) 0 1:99] 51 8 6 0550 056 
Interest on— [machinery | ( | 
First cost of boi'ers andli3 0 0 n EE . 119 0 ( " s .. [00 O« - oe "» TUN qe P 
Firat cost of boiler house & 5210 0 1€5 10 0 6:80) 5:9395 0 (| 214 0C 3910 437» OC; 175 0 0 14°39 2 2°87] 581 10 0 6270 6743 
Depreciation — (chimney | | 
Boilers and machinery ... . 113 0 0 - (se cC e. [49 0 = sa .. N00 OG - "T em Ys EX vus 
Boiler house and contents 23 5 €, 139 5 0: 5730 5:02] 47 10 0| 193 100 83150 347| 37 10 0) 137 10 O| 11˙310 t 9˙1 473 5 o 5°08 0 52) 
Ground rent. . .... ... . ee 12 10 0, 0'510 04 24 00, 9350 O4 % 16 10 0| L40|0 2:53 53 0 0 057|0 058 
Rates and taxes x 20 0 0 0820 07: 33 0 T 0:610 0°6 26 13 0| 219,0 COH 81 130 93910 0:92 
Superintendeace .............. ... ; 45 15 0 1°880 1°64 93 89 1:590 Is 10 16 3| 0˙89 0 L'6:| 150 0 0 1'610 2°04 
Share of cost of spare 322 14 11 13-270 11°62 249 46 400p 44 n x pr „ 
r | 2.432 8 8100-097 3.5] . (6.240 5 80100 909 214 1.216 3 31000915 5'8. p.316. 18 2 100 003 680 


an outside firm, the figures must have been much h'gher, and the 
average cost of maintenance would probably have been 6 per cent. 
of the total, instead of lessthan 3 per cent. as they stand in Table IV. 
The fixed charge3 include the insurance of the boilers against 
explosions at £2. 123. Gd. per boiler per annum and it is worthy of 
remark what a very small proportion the cost of this excellent safe- 
guard bears to the total cost of the steam made. In calculating the 
interest on the first cost of the plant and buildings 1t was found 
impossible to ascertain the actual figures, so a careful estimate was 
repared on the basis of present prices, on which the inte: est has 
n taken at 5 per cent. per annum. Depreciation of boilers and 
machinery has been taken at 5 per cent. per annum, and of buildings, 
including chimneys, at 22 per cent. ; ground rent, rates, and taxe3 
having been approximated to local conditions as far as possible, and 
superintendences in proportion to the amount of the steam made, 
The question of spare plant is one of extreme difficulty, and the 
practice varies with each different case. In the case under notice 
it has been founl that a spare plant of one boiler to every 
three in work is sufficient for all emergencies. This, of course, is 
ba-ed on the maximum and not on the average output of steam, 
consequently the spare plant has been comparatively very little used, 
but, as it exists, it has had to be kept jn order, and as it is a 
recognised fact that a boiler idle may deteriorate as fast as one in 
work, it has been kept in complete working order, and worked 


occasionally. Of course, the cost of steam produced by these inde- 
pendent boilers is much greater in almost every way than that made 
in the main boiler house, as the statement in Table V. will show. 
The extra expenses of making this steam, over and above those of 
that made in each of the two groups in the main boiler house, have, 
in order to determine the full cost of the steam made in each, to be 
added to the ascertained expenses of those groups. It is, in the first 
place, difficult to decide what share of the expeuses of the spare 
plant should be debited to each group of boilers in the main house ; 
but, since the forced draught boilers were always worked when 
possible to their full fuel capacity, and had no self-contained spare 
as did the natural draught boilers, it has been considered right, in 
spite of their much smaller output of steam, to charge half of the 
extra cost of the spare to them, and the other half to the natural 
draught boilers. . 

The figures charged in Table V. as share of spare against the forced 
and natural draught boilers respectively have been determined thus : 
The quantity of water evaporated by the spare boilers is 1,563,000 
gallons, at a cost of 15s. 5:8d. per 1,000 gallons ; the difference in the 
cost of evaporating one-half of this—viz., 781,500 gallons at 15s. 5:8d. 
— and the same quantity at 73. 3 3d., the cost of the steam made in 
the forced draught boilers, amounts to £322. 14s, 11d., or 11:62d. per 
1,000 gallons on the quantity evaporated in the forced draught 
boilers, Similarly the difference in the cost of evaporating 781,500 
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gallons at 15s. 58d, and the same quantity at provisionally 9s. 275d., 
amounts to £249. 4s. 6d.. or 44d. per 1,000 gallons on the quantity 
evaporated in the natural draught boilers, Even if this distribution 
of the extra co:t of the steam made by the epare boilers be heavier 
than it should be on the forced draught boilers, the figures will, all 
the eame, show that a too large spare plaut may prove an expensive 
luxury, quite apart from the fact that, unless kept in good working 
order and tried from time to time, it may fail in more ways than one 
when most required. 

The author regrets that circumstances have compelled him to 
confine his observations to a type of boilers not so universal as was 
the case a few years ago, and which work at a pressure much below 
that now commonly used ; but he ventures to hope that the figures 
may be of some use as a basis of comparison, and may perhaps elicit 
a more complete return from a thoroughly up-to-date plant. In con- 
clusion, the author would express his thanks to the ofticials of the 
company who have allowed him to use the figures, but who have 
expressed the wish that their names should not be made public, 


CORRESPONDENCE. 


———— 


FOREIGN COMPETITION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: My attention has been called to a letter from the 
British Insulated Wire Co. on the subject of the Dublin 
United Tramways cable contract, which appeared in your 
issue of November 17th. This letter is not only a libel on 
Mr. Parshall, the consulting engineer of the Tramways Co., 
but it is an aspersion on the character of the directors, 
imputing, as it does, that they failed in their duty to their 
shareholders. 

As chairman of the Dublin United Tramways Co. I took an 
active part in the settlement of all the contracts for the elec- 
trical conversion of the tramways, and I am perfectly familiar 
with the conditions under which the cable contract was 
awarded. The specifications and conditions on which the 
British Insulated Wire Co. and the National Conduit and 
Cable Co. tendered were identical, and the tender of the latter 
company was accepted because the price was lower and thie 
guarantees better than in the offer of the British Insulated 
Wire Co., while any subsequent variations from the conditions 
in the original tender were made in the interest of the 
Tramways Co. 

As the conditions included an indemnity against infringe- 
ment of patents, the Tramways Co. were not interested in the 
results of the suit for infringement brought by the British 
Insulated Wire Co. and referred to in their letter. The 
success of the plaintiffs in this action was, I may mention, 
limited to a small portion of cable landed in Dublin before 
September 2, 1898, the date when their patent expired. 

It is not true, as stated in the letter of the British Insulated 
Wire Co., that ** the Tramways Co. loaned to the National 
Conduit and Cable Co. the services of their engineer 
(Mr. Parzhall) to supervise the drawing in and jointing, so 
that this work, although carried out at the contractors’ 
expense, had not been effected by him as provided for in the 
original specification." This work was, in fact, effected by 
highly skilled men under the supervision and direction of a 
representative of the National Conduit and Cable Co., who 
remained all the time in Dublin in special charge of this part 
of the work. Mr. Parshall and his representatives gave the 
same supervision and inspection to this as to every other part 
of the works, to see that they were done in an efficient and 
proper manner. The conduit and cable system now laid 
down in Dublin has completely justified our selection of con- 
iractors, who have performed their work efficiently and well, 
and from whom we got no delay in the opening of our traffic 
by electrical working. 

I am astonished that a responsible body like the British 
Insulated Wire Co. should have been betrayed into publishing 
such reckless charges, especially as they have quite recent 
evidence of Mr. Parshall's impartiality, knowing that on his 
advice I accepted a tender from them, subject to guarantees, 
for cables amounting to over £10,000. 

The general tendency in this country to municipalise tram- 
ways has tended to retard electrical development, as municipal 
bodies move slowly and only a very limited field was open 


for private enterprise. Under other conditions prevailing ia 
America enormous strides have been made in this industry, 
and huge manufactures have sprung up to meet the demand, 
the extent of which is hardly realised in Great Britain. 
America has, in consequence, got a long way ahead in the 
manufacture of plant required for electrical installations. If 
British manufacturers are to make up the leeway, they will be 
more likely to succeed by learning from the larger experience 
in this business of their competitors across the Atlantic than 
by imputing unworthy conduct to honourable men, as a 
reason for their failure to obtain & contract in competition 
with American manufacturers.— Yours, &o., 

Dublin, Nov. 22. Wu. M. Murpay. 

pees dated November 22nd, the above letter was 
delivered by hand November 24th, after our issue of that date 
had been published.—Ep. Z.] 


THE B.A. SMALL-SCREW GAUGE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I would venture to suggest that the difficulty with 
regard to manufacture of correct gauges for the British 
Association screws may not be one altogether of American 
versus British skill. The B.A. report of 1883-1884 stated that 
the Thury system of threads had an angle of 47}deg. The 
committee then practically adopted the Thury system, with 
the exception that the roundings at the tops and bottoms of 
the threads were to be in each case 4"; ths of the pitch insteal 
of being respectively ith and 1th of the pitch, as laid down by 
Prof. Thury; this the committee said would maintain the 
angle of the threads the same—namely, 474deg. 

Now, if I have read the report of B.A. committee aright, 
firstly, the angle of the Thury thread is not 47}deg.; and, 
secondly, the alteration made by the B.A. committee neither 
maintains the angle the same as in the Thury system nor does 
it make the angle 471deg. 
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If the threads be laid out as in the accompanying diagrams, 
the following equations can be obtained for the Thury 
thread :— 

llseca+7 tan a — 15, 
15 cos a- 7 sin d= 11, 
and from these a^ can be shown to be 23° 20 11:88". The 
angle between the threads is consequently 46° 40 22-76". 
For the B.A. thread we get the following :— 
40 sec a + 26 tan a = 55, 
55 cos a — 26 sin a = 40. 

From these equations a° works out to be 28° 85' 18:955", 
and the angle between the threads becomes therefore 
47° 10' 87:91". 

Perhaps these differences have had something to do with the 
difficulties of the gauge manufacturers.— Youra, &c., 

Kingston, Jamaica, Nov. 6. Bracs Man. 


REVIVAL OF LAPSED PATENTS, 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: The London Gazette dated November 24, 1899, 
contains an advertisement of an intended application to 
Parliament by the Uralite Co. for an Act to reinstate or 
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confirm Patent No. 5,264 (1895) granted to Imschenetzky for 
the ‘‘manufacture of fireproof and insulating compounds," 
which has been allowed to lapse owing to failure of the 
owners to pay the renewal fee thereon. As applications for 
private Acts of Parliament for dealing with such cases are not 
very frequent, a few facts in connection with them may 
interest your readers. 

By Section 17 (2) of the Patents Act, 1888, patents lapse 
if the renewal fees are not paid within the prescribed time, 
but by (8) and (4) of the same section monthly extensions 
of time up to three months are granted on payment of suit- 
able fines and if a reasonable excuse can be given. Previous 
to January 1, 1884 (when the Patent Act of 1883 came into 
operation), the only mode of reviving lapsed patents was by 
an application to Parliament, and mere inadvertence of the 
patentee constituted sufficient ground for the application. The 
above-mentioned extension of three months now covers such 
a ground, and there must be some solid reason for asking for 
the interference of Parliament. Since 1884 some of the 
successful grounds of application for reinstatement have 
included the following : (a) Serious and continual illness of 
the patentee, (b) original intention of the patentee to come 
within the International Convention, and in consequence the 
antedating of his patent allowed and fee taken a8 paid on the 
right date, (c) felonious and fraudulent conduct of patent 
agent.  Unsuccessful grounds include (a) oversight on the 
part of the secretary of the company, (^) non-receipt of the 
patent agent’s notice of fees due by the assignee. 

The details of procedure to obtain a special Act are sundry, 
but the Standing Orders of the House must be complied with. 
Advertisement of intended application must be inserted in 
November, and the Royal assent is usually given, if at all, 
towards the middle of the following year. In consequence of 
the advertisements, fees to the Houee, and printer's bills, &c., 
obtaining an Act of Parliament for reinstatement is an expen- 
sive matter, costing roughly from £400 to £500. 

We would add that Section 17 (48.) provides that in an 
action for infringement of a patent committed after the 
failure to pay the tax within the prescribed time and before 
the enlargement thereof (by Act of Parliament), the court 
trying the case, if it ehall think fit, may refuse to awa:d or 
give any damages in respect of such infringements. If the 
patent is a very valuable one, a certain way to avoid all risk 
of failure to comply with the Act is to pay up at once the 
whole of the duties for the full term of the patent.— Yours, &c., 

J. C. CRAPAN Ax D Co., 


London, Nov. 80. Chartered Patent Agents. 


DR. STIENS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I was glad to see Mr. Robertson’s article on 
** Electrical Eyes" in your current issue, and also your leader 
on Dr.“ Stiens, the self-styled inventor thereof. I had very 
much the same experience as Mr. Robertson when—some 
months ago—I called on Mr. Stiens with reference to his 
s inventions” in wireless telephony. He had absolutely 
nothing to show, and his explanations ” were utter balder- 
dash.—Yours, &c., W. PERREN Mavcocx, M. I. E. E. 


Croydon, Nov. 28. 


PUBLIC LIGHTING SYSTEMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: In an editorial on publie lighting systems (Te 
Electrician, October 20th) I notice that the enclosed arc 
lamp is referred to in a very disparaging way. In view of 
the opinions therein expressed, the status of the enclosed arc 
in public lighting systems in this country may be of interest. 
In an article in the Zlectiical World and Engineer, Novem- 
ber 4th (clipping enclosed), I have presented a few enclosed 
arc lamp statistics, which speak for themselves. Trusting 
that the same will be of interest to you, yours, &c., 


New York, Nov. 14. L. D. Marks. 


Mr. Marks’ article gives statistics of the number of enclosed 
and open aro lamps connected to the mains of 86 central 
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stations in the United States. The total number of enclosed 
arc lamps in these stations in 1899 is given as 20,848, and 
the number of open arc lamps as 16,010. In the latter figure, 
however, it appears that the open arc series service in 
Brooklyn and the open arc series municipal service in San 
Francisco are not included. An estimate is also made that 
there are now in use in the United States about 150,000 
enclosed are lamps, cf which more than half have been 
installed within the past two years, and that approximately 
55,000 such lamps are in use in Great Britain and the 
Continent of Europe. Statistics such as these from compara- 
tively few American stations, and apparently relating as much 
to private as to public arc lighting, are hardly relevant 
criticisms of the technical points raised in our article.—Ep. E.] 


ELECTRIC WIRING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Prof. Silvanus Thompson in his presidential address 
refers to the question of electric wiring and the importance of 
keeping down its first cost. You also refer to the matter in 
this week's issue of your paper. Prof. Thompson is of opinion 
that this reduction in cost is to be effected by adopting an 
uninsulated return wire. 

As I patented a system on these lines some seven years ago, 
and have continuously adopted it in all installations which I 
have carried out since then, the publication of the experience 
gained during this period may perhaps be of advantage 
at the present time. The system was first introduced by me 
in the lighting of Hollycombe for Mr. J. C. Hawkshaw in 1892, 
after having obtained the sanction of Mr. Tarrant, inspector 
of the Sun Fire Office. The installation was at first only for 
some 250 lights, but has since been extended to over 600. Mr. 
Tarrant himself made an exhaustive inspection, and subse- 
quently expressed his approval in the strongest manner. 
Fortified by this opinion, I have never had any objection raised 
by any insurance company, although some 200 houses have 
now been wired by this system. At Fort William also, where 
some 5,002 to 6,000 lamps have been wired by the same 
method, the result has been entirely satisfactory. 

Major Cardew, when inspector to the Board of Trade, - 
made an examination, and after taking sundry tests also gave 
his approval and passed the arrangements adopted. I was 
curious at the time to know what form these tests would take; 
and Major Cardew explained to me that the question con- 
cerning which he wished to satisfy himself related to the 
possible existence of a difference of pressure between the 
earthed electric conductor and other neighbouring earths, 
such as gas or water pipes; which difference of pressure, if 
present, might cause trouble from electrolysis. On testing, 
however, no such effect could be detected to any appreciable 
extent, and all objection on this score was removed. | 

I think, therefore, that, having been found satisfactory and 
passed by the Board of Trade and the insurance companies, 
and having also endured the test of years, I may claim that 
my earthed water-tight system may now be adopted with 
confidence. 

With regard to the saving of cost, experience shows that on 
an average this may be taken from 4s. to 5s. per lamp wired. 
There are other subsidiary advantages which I need not 
dilate on now, such as a decrease in the time required 
to carry out the work of wiring and the absence of 
damage to walls, ceilings, and decorations. Prof. Thompson 
would like the cost of wiring to be reduced to that of 
putting in gas pipes. This is no doubt desirable, but at 
the same time the comparison is hardly a fair one. It 
must be remembered that the electric wiring of houses is far 
more complete than the usual system of laying gas pipes. 
For instance, numerous switches are placed in convenient 
positions, and fuses and main switchboards have also to be 
provided. If these conveniences and safety appliances were 
omitted, and the wires taken straight off the mains, then the 
cost of wiring would not greatly exceed that of fixing pipes 
for gas. On the other hand, if this plan were adopted the 
advantages and safety ensured by the adoption of the electric 
light would be greatly minimised.— Yours, &c., 


Glasgow, Nov. 28. R. Freverick Yorke, 
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LEGAL INTELLIGENCE. 


River Plate Electric Light and Traction Co. 


In the Chancery Division last Friday Mr. Justice North heard an action, 

Guinness and another v. the River Plate Electric Light and Traction Co. 
Limited). 

Mr. VERNON, for plaintiffs, said the company had issued £150,000 of 
debenture stock and,£50,000 of second debentures. The principal and 
interest had not yet become payable, but plaintiffs were desirous of 
enforcing their debentures, and they now moved for the appointment of a 
receiver and manager on the ground that the company’s creditors were 
pressing for payment and the security was in jeopardy. The company 
had no funds wherewith to pay its debt« or to pay the current expenses 
of carrying on its business, and it was impossible for the company to obtain 
such funda. 

The company offered no opposition, and his lordship granted the appli- 
cation, but directed that the receiver and manazer should not act for more 
than four months without the leave of the Court. He was, however, to 
act at once upon the plaintiffs undertaking to be answerable for his 
security and also upon the receiver's own undertaking to complete his 
security forthwith. 


Brown v. Laing, Wharton and Down (Limited). 

This case came before Mr. Justice North on Saturday, on a motion by 
second debenture-holders asking for judgment. The first debenture- 
holders were not parties to the action, asthey were, it was said, content to 
rely upon their security, which they considered to be ample. The com- 
pany consented to judgment. A receiver and manager was appointed by 
Mr. Justice Darling in the Long Vacation, and plaintiffs now asked that 
he should continue to act, as there were a number of contracts pending. 

His lordship gave judgment a3 asked, and continued the receiver and 
manager. 


National Telephone Co. (Limited) v. Commissioners of 
Inland Revenue. 


Ia the House of Lords, on Tuesday, before the Lord Chancellor, Lords 
Macnaghten, Brampton, and Robertson, this appeal was heard. It raised 
the short question whether an agreement between the appellant company 
and one of their customers ought to be stamped with an ordinary sixpenny 
agreement stamp or, as the Commissioners insisted, with an ad valorem 
stamp of 7s. 6d., on the ground that the agreement came within the words 
" Bond, covenant, or instrument of any kind whatsoever," within the 
meaning of che first schedule to the Stamp Act, 1891. Justices Grantham 
and Channell, in giving judgment in the Divisional Court on Dec. 14, 1897, 
found in favour of the Commissionera, The case for the Commissioners 
was that on Feb. 10, 1897, an instrument was presented on behalf of the 
National Telephone Co. (the appellants) to the Commissioners under the 
provisions of Sec. 12 of the Stamp Act, 1891, for the opinion of the Com- 
iniss‘oners as to the stamp duty with which the instrument was charge- 
able. The instrument (which wax dated March 9, 1886) stated that one 
Samuel Ridley agreed with the South of England Telephone Co., head 
offices, 50, Oid Broad-street, London, to pay £12 per annum in advance, 
from the date of the fixing of the telephone wire and apparatus, for the use 
of & private wire between 155, North-street, Brighton, with the South of 
England's local exchange system in Brighton. 

Mr. ASQUITH, Q.C., and Mr. ROSKILL, for the appellants, contended 
that a security must be something collateral to an agreement to come 
within the words bond, covenant, or instrument," otherwise any agree- 
ment, such as the hiring of a carriage for a month, might be chargeable 
with an ad valorem stamp. 

The LORD CHANCELLOR said the appeal must be dismissed, with 
costs. This was a taxing Act, and must be construed strictly. But the 
words had been made as comprehensive as possible, and clearly included 
the present case. Otherwise anyone who wished to escape taxation would 
choose a form of instrument by which they could do so and could avoid 
executing a document under sea]. This was clearly an instrument of the 
character which the Legislature intended to tax on an ad ralorem scale, and 
the judgment below must be affirmed. 


Repair and Maintenance of Tramway Routes. 


In the Dublin Southern Police Court last week the summons issued by 
th» Corporation against the United Tramway Co. for neglecting to keep 
their portion of the streets in good condition and repair was resumed. A 
fortnight ago (as reported in our issue for Nov. 17) the case was allowed 
to stand over, to see if some arrangement could be come to between the 

rties. 

Mr. GORDON (for defendant company) now stated that no arrangement 
had been arrived at. It was reduced to a question of law. The question 
of fact applied to the state of the setts when they were put down by the 
company under the supervision of the Corporation and their state 
a‘terwardas. 

Mr. OSHAUGHNESSY (for tha Corporation) said the laying down 
of the roadway was one question and its maintenance was another. What- 
ever was laid down must be kept in such a condition that it was neither a 
danger or annoyance to the public and to vehicular traffic. 

Mr. GORDON eaid it was not admitted that re-dressing of the sctts was 
an effectual remedy for slipperiness. Tue setts became slippery a week 
after they had been put down. Sec. 1 of the Act stated that if the com- 
pany did not do the work, the Corporation could do it on giving 48 hours’ 
notice. This could not apply to sanding, as after 48 hours the streets 
might become muddy, when it would not be necessary, and when the 
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streets were slippery it was necessary that it should be done at once. 
The slippery nature of setts was inherent, and these setts were laid under 
the supervision of the Corporation. They could not take them up and 
re-dres3 them every few days. 

Mr. O'SHAUGHNESSY said the offence was an offence by the fact that 
the streets were not kept in proper order. The 48 hours’ notice was to 
prevent the inconvenience of the Corporation taking po:session of the tram 
ines, 

Mr. GORDON szid another section of the Act directed that snow shou!d 
be removed by the Corporation, although the company had agreed to 
remove it. It was the state of the weather which caused the slipperiness. 
Snow was a condition of weather. 'The Corporation did not sand the setts 
which had been laid down for 15 years, but they asked the company 
to sand setts which had only been laid down 15 weeks. 

Mr. O'SHAUGHNESSY szid the company were responsible if the 
streets were elippery and dangerous to the public, no matter from what 
cause it arose. 

Mr. FITZGERALD MURPHY (also for defendants) said, if it was 
admitted that the pavement became slippery from wear or sinking, then 
the company would be liable; bu“ if the slipperinees arose from something 
inherent in the pavement, then they would not be liable. They admitted 
there was a danger to the public and that sanding was necessary, aud the 
question was who was liable for the expense. It was for the Board of 
Trade to decide whether the company were to carry out the sanding or 
not, and if the Board decided they were, the Corporation should ask for a 
penalty. It cost the company £700 a year to sand the streets. 

Eventually the magistrate (Mr. Swifte) reaerved judgment. 


Skewes v. Coode and Another. 


This cass came before the Lord Chief Justice and a special jury yester- 
day (Thursday), and was brought to recover £150 pa'd to the directors of 
Veale and Co. (Limite), electrical engineers, of St. Austell, Cornwall, 
upon the promotion of the coinpany aud the offer by circular of an allot- 
ment of shares. It appeared that plaintiff applied for 159 shares and 
forwarded a cheque for £150. Tae shares were not allotted, but the 
plaintiff alleged that the money was used by the company for its own 
purposes, and that no allotment of shares haviug been made—that being 
the object of the remittanc3—the money should have been returned. 
The defence was that the money was not paid to the defendant company, 
but to the bankers, and that it was paid, if at all, to the defendants as 
egents. In the alternative the defendants said that before the withdrawal 
of the plaintiff's application for shares in the company of Veale and C. 
(Limited) the money sought to be recovered was paid by the authority of 
the plaintiff to Veale and Co. (Limited). The company went into voluntary 
liquidation on Sept. 23th last, and the plaintiff now sought the return of 
his money. 

His LORDSHIP said that he thought that the proper ending of the 
case would be the wi:hdrawal of a juror. It the directors were in a posi- 
tion to allot shares when they sent out the circular and the plaintiff 
applied for the shares he did not sce how the plaintiff could proceed agaicst 
the present defendants. 

A juror was then, by c nsent, withdrawn. 


Milver Portable Electric Battery Syndicate (Limited). 


Mr. Justice Wright, on Wednesday, was informed by counsel that 
the debt against this company had been paid, together with a sum for costs, 
and that, as there were no other creditora, it was asked that the petition 
might be withdrawn. 

His LORDSHIP: You do so at your own risk. 

Order accordingly. 


ELECTRIC LIGHTING, &c., IN THE CITY OF LONDON. 


At yesterday's meeting of the Court of Common Council the Streets 
committee reported a3 to applications from the Postmaster-General for 
permission to open all the main thoroughfores in the City for the purpose 
of laying conduits and providing manholes for access to the same, in 
pursuance of the Telegraph (Telephonic) Communication, &e., Act, 1839, 
and recommended that no objection be offered to the public ways 
being disturbed as proposed, subject to the usual conditions, but that 
the Postmaster-General be informed that the Corporation is seexinz 
Parliamentary powers to enable it to construct public service works for 
the accommodation of electric lighting, telegraphic, telephonic, and ot ier 
electric cables and wires, &c., under the public ways ot the City, and to 
coinpel (on such terms and conditions as may bs prescribed in the intend d 
Act) the removal into such works of all cables, maine, wires, and pi] es 
already laid under the streets. 

This was agreed to, and a similar notice was given to the Charing Cross 
and Strand Corporation. 

The committee has ordered electric metera for the offices of the Public 
Health Department at £19. 5s. 

With regard to the amount of salary that should be allotted to Mr. A. A. 
Voysey ns electric inspector under the City of London Electric Lighting 
Order, 1899, the committee recommended that his salary should be 
increased from £250 to £500 per annum as from Michaelmas last, and be 
apportioned as under: £20) per annum as inspector under the City of 
London Electric Lighting Orders, 1890 and 1891; £200 per annum as 
inspector under the City of Loudon Electric Lighting Order, 1899 ; £100 
per annum for his services as electrical engineer. 

This was opposed by Mr. MORTON, on the ground that the increase was 
excessive, and he moved as an amendment that the salary be increas:d 


from £250 to £300. 
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Mr. Deputy MALTHOUSE seconded. 

Mr. C. T. ALGAR (cbairmau of the Streets committee) said, if the 
Court fixed the salary under 1899 Order at £200 a year, he was sure the 
Charing Cross Co. would agree to pay tbat'sum, and therefore the increase 
to be peid by the Court would be only £50, and Mr. Voysey was well 
worth that advance. The electrical inspector's duties commenced 
immediately the undertakers started their work, and from that time the 
company were liable for the salary. Moreover, Mr. Voysey had done a 
great amount of work quite outside his duties, had prepared no less than 
154 reports since his appointment five years ago, and had rendered valu- 
able ass‘stance to the committee and the officers of the Corporation. 

A ballot was taken, and the amendment was carried by 85 against 63. 


— 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Saliebury-court, Fleet- 


street, London :— 
NOW READY. 

„The Electrician ” Electrical Trades’ Directory and Hand- 
book for 1899.—The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s, 9d. ; abroad, post free, 63. 6d. (United States 7s. 6d.). 


TENDERS INVITED. 


The Rathmines and Rathgar (Co. Dublin) Electric Lighting 
committee invite tendera for additional feeding and distributing 
maine, including trenching, troughing, cables, joint boxes, jointing 
and house services. Further particulars are given in an advertise- 
ment, and specifications, &c , may be obtained at the offices of the 
consulting engineer (Mr. Robert Hammond), 64, Victoria-street, 
S.W., after 25th inst. Tenders to the clerk (Mr. F. P. Fawcett), 
must be delivered at the Town Hall, Rathmines, not later than 
4 p.m. of Dec. 13. 


The Gloucester Electricity Supply committee invite tenders for 
(a) one Jancashire boiler and accessories and mechanical stokers ; 
(5) one 300-kw. steam dynamo and accessories, steam, exhaust, 
&c., pipes, valves, &c.; (c) extensions of switchboard; and (d) 
condensing plant. Further particulars are given in an advertise- 
ment, and specifications, &c., can be obtained at the offices of the 
consulting engineer (Mr. Robert Hammond), 64, Victoria-street, 
London, E.C., after Dec. 1. Tenders to the town clerk (Mr. George 
Sheffield Blakeway), Guildhall, Gloucester, before Dec. 28. 


The Blackburn Corporation invite tendera for the supply and 
delivery of overhead line equipment. Specifications, &c., can be 
obtained at the offices of the consulting engineers (Messra. Lacey, 
Clirehugh and Sillar), 2, Queen Anne's-gate, Westminster, S. W., after 
27th inst. An advertisement contains further particulars, and 
tenders must be delivered at the offices of the town clerk (Mr. 
Robert E. Fox), Town Hall, Blackburn, by Dec. 23. 


The Manchester. ee committee require tenders for the 
supply of steel tie bars, bolts and nuts for permanent way work. 
Specifications, &c., may be obtained from the secretary, tramways 
department (Mr. J. M. McElroy), Town Hall, Manchester. An 
advertisement gives further particulars, and tenders (addressed 
* Chairman of Committee ") must be sent in before 16th inst. 


The St. Pancras (London) Vestry invite tenders for the supply of 
two dry-back marine boilere, condensing plant, feed water heaters, 
steam and feed pipes. Specifications, &c., may be obtained from the 
electricity department, 57, Pratt-street, Camden Town, N.W. 
Further particulara are given in an advertisement, and tenders must 
be sent in to the Vestry clerk (Mr. C. H. F. Barrett), Vestry Hall, 
Pancras-road, N.W., by noon of 12th inst. 


The Electric Lighting commit'ee of the Hackney (London) 
Vestry invite tenders for accumulators. The specification, &., cau 
be obtained at the offices of Mr. Robert Hammond, consulting engi- 
neer to the Vestry, 64, Victoria-street, Westminster, London, S.W., 
on and after Dec. 4 ; and tenders must be addressed to Mr. George 
Grocott, Vestry clerk, Town Hall, Hackney, by 4 p m. of Tuesday, 
Jan. 2, 1900. Further particulars are given in an advertisement. 


The directors of the Midland Electric Corporation for Power 
Distribution (Limited), who are about to erect a power-house containing 
plant and macbinery capable of an output of 10,000 e.h.p., together 
with conductors for the distribution of this power in the districts in 
which the company possess statutory powers, invite tenders from 
contractors who have previously carried out work on the same 


scale for the supply and erection of the requisite plant and con- 
ductors. Tenders to the secretary (Mr. G. Carpentier), 11, Cornhill, 
London, E.C., before 4 p.m. of Dec. 18. 

Extension of Tvme.—' The Council of the county borough of West 
Ham, London, E., invite tenders for (a) three 84-kw. steam 
dynamos, boosters, switchboard, steam exhaust and feed-water pipes ; 
6 accumulators ; (c) water-cooling and condensing plant; (d) motors ; 
e) telephones. Tenders to Mr. Fred. E. Hillearv, town clerk, Town 
Hall, West Ham, E., by 4 p.m. of Dec. 8. 

The Blackpool Corporation invite tenders for the supply, delivery, 
and erection of the following plant: (a) four boilers, accessories, 
pumps, and piping; (b) two 600-kilowatt steam alternators with 
condensers (or alternatively one 1,200-kilowatt steam alternator) ; 
(c) switchboard ; (d) mains: (e) transformers; (f) storage battery. 
Tenders by 10 a.m. of Dec. 15. i 

The directora of the Great Northern Railway Co. invite tenders for 
the supply of new and the purchase of old stores for 12 months from 
Jan. lst nex Tenders, addressed Stores committee, must be sent to 
the company’s offices, King's Cross, London, not later than 10 a. m. 
Dec. 6. Mr. William Latta is secretary to the company. 


The Newcastle-upon- Tyne Tramways committee invite tenders for 
a 9,000 H.P. steam d o. Tenders to town clerk by Jan. 16. 
5 &c., from the consulting engineer (Ar. Charles 
opkinson), 29, Princess- street, Manchester. 


The Plymouth Corporation invite tenders for tramcars, trucks, motors, 
trolley arms, &. Tenders to the town clerk (Mr. J. H. Ellis), 
Town Hall, Plymouth, by Dec. 8. 


The Hampstead (London) Vestry invite tendersfor wiring the public 
bathe, Finchley-road, N. ‘Tenders by 14th inst. 

The Woking Electric Supply Co. invite tenders for a 150-kw. steam 
alternator and a 75-kw. steam alternator. Tenders to Messrs, Preece 
and Cardew, 13, Queen Anne’s-gate, Westminster, S. W., by 5 v.m. 

ec. 11. 

The Oatlands Park Hotel Co. (Limited) invite tenders for wiring 
and fitting 473 lamps at the Outlands Park Hotel, Wevbridge. 
Tenders by noon, Dec. 4. 


The directors of the Caledon ian Railway Oo. invite tenders for the 
supply of stores for 13 months from Feb. 1, 1900. Tenders to the 
secretary (Mr. J. Blackburn), 302, Buchanan-street, Glasgow, by 
Monday, Dec. 11. 

The Hackney (London) Vestry require tenders for refuse destructors: 
Tenders to vestry clerk by 4 p.m. of Dec. 12. 


The Lambeth (London) Vestry require tendera for 25 arc lamp 
posts. Tenders to Vestry Hall, S. E., by Dec. 6. 


TENDERS RECEIVED AND ACOEPTED. 


The following tenders have been received by the Newington 
(London) Vestry for the supply of a steam dynamo and continuous- ` 
alee transformers. This tender was advertised in our issue of 

ov. 3 :— 


Johnson and Phillips (Willans engine) (accepted). £5,053 

Ditto (Allen engine) ............. eere 4,610 

British Thomson-Houston Co. (Willans engines) 7,233 

Electric Construction Co. (Belliss engines 6,514 
Ditto (Willans engines) ))) 5,995 . 

Westinghouse Electric Co. (Browett-Lindley engines)...... 4,825 

Ditto (Willans engines): 4,878 

Ditto (Belliss engines) . .. 5,374 

British Schuckert Electric Co. (Willans engines) . 4,790 

Ditto (Belliss engines) 4,670 

Brush Co. (Universal engine) .................. eee 4,981 


The following tenders have been accepted by the Poplar (London) 
Guardians for their electric lighting worka, &c., which are being 
carried out to the specification of Mr. F. J. Warden-Stevens :— 


Tiokers (Limited) (2 Lancashire boilers )))) ß £945 0 0 
John Fraser and Sons (water-preasure drums and tanks) ... 1,266 0 0 
Körting Bros. (steam-jet plant—3 ejector condenser’, 2 

steam- jet pumps, and 2 injectors«ꝛʒꝛꝛʒꝛꝛ eene nenne 112 10 0 
Clay, Henriques and Co. (auxiliary pumping plant.. 281 10 0 
Thames Ironworks Co. (enclosed high-speed engine & dynamo) 827 0 0 
General Electric Co. (112-5 H. P. and 1 8-B. H. P. electric motor) 231 0 0 
Greenwood and Batley (2 steam turbines and dynamos, 

Aireet coupe!!! ETE E RN WARE EUR 630 0 0 
Hart Accumulator Co. (battery of accumulators, and main- 

tenance for 8 years at £22 per annum) ................. 456 3 8 
Veritys (Limited) (maiu switchboard and distribution boards) 523 0 0 
Speedy, Eynon and Co. (wiring and fitting) . q . 1975 0 O0 
Fuller, Wenstróm Electrical Manufacturing Co. (1 enclosed 

14-B.H.P., 1 partially-enclosed 20-B. H. P., and 1 7-B.H.F. 

electric motor e . € 419 0 0 
James Carter aud Sons (economiser) ...... .......... eere eee eet 99 10 O 
Harvey and Wllliams (deep well and pumping machinery) .. 1,690 0 0 


The Tramways committee of the Glasgow Corporation have con- 
eidered the offers for the supply of two auxiliary engines required for 
the Port Dundas powerstation. The highest offer wasbyan English firm 
(£29,350), and the lowest (£7,858) by au American firm. "The latter 
was not to specification, and it was agreed to recommend acceptance 
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of the second lowest offer (£7,870. 10s.) by Messrs. Duncan Stewart 
and Co. The tender of the Westinghouse Co. for the switchboards 
required at the Port Dundas electric power station and at the sub- 
stations throughout the city is also recommended for acceptance at 
£33,593. 

The following tenders have been accepted by the Maidstone Cor- 
Toratien for the supply of electric lighting plant :— 


Thomas Parker (Limited) (steam dynamos) .................. £4,518 
Callender Co. (mains) | ................... creen enne 4,123 
Ditto (arc lighting) ...... CCC 851 
Davey, Paxman and Co. (boilers) )-; eee 1,518 
Mirrlees, Watson and Yaryan Co. (condenmsers)...... .......-. 883 
James White (switchboardsav 99d.) ) 808 
General Electric Co, (meterlsaglhghlzzzzz;zꝛ)j)ꝛj) ) i Qt 530 
Carrick and Ritchie (travelling crane . . 245 


The contract for accumulators has not yet beea let. 


The Llandudno District Council have accepted the tender of 
Babcock ard Wilcox for the supply of a boiler tor their electricity 
works, at £1,200. 

The Chel:ea Vestry recently received four tenders for the supply 
of three motor vans. The tenders were all for steam motors, and 
ranged from £475 to £700 each. 


The Leeds Lighting committee recommend the following tenders 
for acceptance :— 

British Insulated Wire Co. (cables, & 2.) ⁊Hit eee £17,310 

Brush Co. (transformers and sub-station electrical equipment).. 5,734 

Schofield, Son and Co. (construction of transformer s'ations)... 2,298 

The Coventry Corporation have accepted the tender of the Coventry 
Gas Fitting, Electrical and Engineering Co. for wiring St. Mary's 
Hall at £130. 


APPOINTMENTS VACANT AND FILLED. 


The Eccles Corporation invite applications for the appointm ent 
of borough electrical engineer. An advertisement contains furtber 
particulars, and applications, addressed Public Lighting and Elec- 
tricity committee, must be delivered at the offices of the town clerk 
(Mr. W. H. Hickson), Town Hall, Eccles, by noon of Dec. 11. 


The Bury St. Edmunds Corporation invite applications for the 
pest of resident electrical engineer. An advertisement contains 
further particulars, and applications must be sent to the town clerk 
(Mr. C. . Salmon) by 15th inst. 


The Llandudno Council require an assistant electrical engineer. 
An advertisement gives further particulars, and applications must be 
sent to the clerk (Mr. Alfred Conolly), Council Officer, Llandudno, 
by 9th inst. 


The County of London Electric Lighting Co. invite applications 
for the position of ch'ef engineer. Applications to the secretary, 
Moorgate-court, Moorgate-place, London, E.C. by Dec. 4. See 
a lvertisement. 73 

The Rochdale Guardians require a clerk of works, and eventually 
to act as engineer-in-charge. Applications to the 'clerk (Mr. R. A. 
Leach), Union Offices, Rochdale, before 11th inst. See advertisement. 

The British Electric Traction Co. require a draughtsman skilled 
in the planning and laying out of a power station. See advertisement. 

The Chair of Engineering at University College, Bristol, is vacant, 
owing to the App Dent of Dr. Ryan as principal of the Woolwich 
_ Polytechnic. Applications to secretary by Jan. 16. 

The Urban District Council of Radcliffe (Lancs.) require an 
electri'al engineer with lighting and tramway experience. Applica- 
tions to Mr. James Sharples, clerk to the Council, by Dec. 5. 

The Devonport Corporation require a clerk of works for their 
electric tramways. Applications by 2nd inst. 


The Huddersfield Corporation require a resident tramway engineer 
and clerk of works, Salary £300. Applications to town clerk by 
llth inst. 

The Newcastle-upon-Tyne Tramways committee recommend the 
appointment of Mr. A. E. Rossignol, of Glasgow, as resident electric 
tramway engineer, at £500 per annum. 

Tbe West Ham Corporation on Tuesday unanimously appointed 
Mr. James K. Bock borough electrical engineer, in succession to Mr. 
J. J. Steinitz. 

Mr. Charles Turnbull, jun., of North Shields, at present with the 
National Electric Wiring Co. at Folkestone, has been appointed 
clerk of works to superintend the erection of electric lighting plant 
lor the Tynemouth Corporat:on. 


Mr. P. S. Thomson, formerly with the London Electric Supply 
Corporation, has been appointed assistant engineer (out of 46 appli- 
cants) to the Wimbledon District Council. 

Mr. F. C. D. Atkin, of St. Pancras, has been appointed assistant 
distributing engine:r at the Bury Corporation electricity works. 

Mr. A. C. Cramb, of Islington, has been appointed electrician-in- 
charge at the Huddersticld Corporation electricity works, and Mr. 
J. F. Magoris, of Halifax, junior electrician-in-charge. 

Mr. A. J. Brooks has been promoted to the position of assistant 
engineer at Bristol. 


BUSINESS NOTICES. 
The British Westinghouse Electric & M’fg. Co. (Ltd) has 
removed from 32, Victoria-street, S.W., to Westinghouse Building, 
Norfolk-street, Strand, London, W.C. 


English Industrials (Limited) have opened an office at 62, Victoria- 
street, London, S.W. 


Messrs. R. N. Pattison and C. Chalmers, electrical engineers, 50, 
West Campbell-etreet, Glasgow, trading as Patt'son, Chalmers and Co., 
have dissolved partnership. Debts by Mr. Pattison, who continues. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


The creditors of J. C. Howell, electrical engineer, 24, Queen 
Victoria-street, E.C., met at the London Bankruptcy Court last week. 
No offer beiog submitted, the estate went into bankruptcy. The 
debtor has filed accounts showing total liabilities £19,120, of which 
£10,348 are expected to rank, against assets £11,433, subject to reali- 
sation. He attributes his failure to severance of connection with a 
company in which he was interested and to the liquidation of another 
company. The debtor has been interested in J. €. Howell (Limited), 
B. Howell and Son (Limited), Porous Accumulator Co. (Limited), 
Crompton-Howell Electrical Storage Co. (Limited), J. C. Howell 
(No. 2) Co. (Limited), Epievele Co. (Limited), Epicvcle Manu- 
facturing Co. (Limited), and the Pontypool Eleetrie Lighting Power 
Co. (Limited). 

A receiving order has been made agaitst W. Rowbotham, elec- 
trical engineer, Holmville, Stanley-road, Teddington. 


At Lincoln on Tuesday, William Henry Frederick Bowman, elec- 
trical engineer, Heaton-street, Gainsboro’, was publicly examined. 
Liabilitie, £141. 12x ; assets, £14. l4s.; deficiency, £126. 178. 
Debtor said he studied electrical engineering at Messrs, Crompton’, 
and had about £1,400 capital to start with, aud bad lost it. He had 
speculated in putting down an electric light installation in the Albeit 
'l'heatre, Gainsboru’, for a Mr. Kirk at a cost of over £900, anl hal 
not received payment for it. An att ipt at law to recover the money 
had failed. “ He did a bit of betting and drank a little.“ Examina- 
tion adjourned to Dee. 19. 


Tt has been decided to reconstruct the Electric Light Insurance 
and Maintenance Co. (Limited), and for this purpo:e the compauy is 
to be wound up voluntarily. Mr. Gecrge Bunbury, Littte Gad- 
combe, Leigh, Reigate, hss been appointed liquidator, with authority 
to consent to the registration of a new company. 


At a meeting of Round's Accumulator Syndicate (Limited), on 
May 11, it was resolved to wind up the company voluntarily, and 
to appoint Mr. A. Pigram, 70-71, Bishopsgate-street Witbin, E.C., 
as liquidator. This resolution was confirmed on June 1. 

A similar resolution regarding the Power Accumalator Syndicate 
(Limited), was passe l ani confirmed oa the same date. 


Plant for Sale.—Particulars are given in an alvertisement of a 
compound lighting or power set, including a Willans engine indicat- 
ing 360 H.P., and a direct-coupled four-pole continuous current 
Crompton dynamo, which is to be disposed of by Mess-s. Wheatley 
Kirk, Price and Co. 

An advertisement contains particulars of some electric lighting 

lant which is for sale in London. Applications to Phillips’ Mon'hly 
achinery Register, Newport, Mon. 

The Cambridge Electric Supply Co. have some sezond-hand trans: 
formers for sale. Further particulars from the secretary. See 
advert'sement. 


„Albert Electrical Apparatus, &c.—' The Electrical Trans- 
mission Co (Limited), of Albert Works, Hammersmith, London, W., 
have issued two useful price lists of (1) * Albert? are lamps and 
accessories ; (2) ' Albert“ knife switches, giving full particulars and 
illustrations. It is claimed for the Albert are lamp that it is inex- 
pensive and at the same time of first-class construction; that it is 
unaffected by vibration, and that the mechanism is extremely sin pl: 
The Albert switches are claimed to be desigaed to compete with vae 
rough and cheaper class of switches now being offered, especially by 
foreign manufacturers. The claims for these switches are that the 
contacts and current-carrying parts are of ampte area, of mixtures 
of metals most suitable for the currents they are to carry, and that 
the finish and get-up are of a high clasa, 


Warden Oil Filter.— Messrs. Shelby and Co, 65, Leonard- 
street, London, E.C., inform us that they have secured an order from 
the Metropolitan Electric Supply Co. for a complete outfit of oit 
filters for the new generating works at Willesden, the total filtering 
capacity spe ified tor teing 360 gallons per day. 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 22 to Nov. 28, 
with the ports of destination :— 

Africa—Alexandria, £555; Cape Town, £303; Chinde, £941 (tele- 
graph material); Durban, £713; Port Elizabeth, £112.  Argentina— 
Buenos Ayres, £742 (telegraph material)  A4wstralasia— Adelaide, £61; 
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Brisbane, £914 (including £649 telegraph material); Fremantle, £12; 
Melbourne, £1,489 (including £1,001 telegraph wire); Sydney, £1,513 ; 
Wellington, £41. PZrazil—Rio Janeiro, £27. Canada—Halifax, N.S., 20 
cases (telegraph paper). Ceylon — Colombo, £255. China—Shanghal, 
£137 (telegraph wire) Denmark—Copenhagen, £49 (telegraph wire). 
France— Boulogne, £70. Germany—Hamburg, £330. Holland—Rotter- 
dam, £850. Hong Kong—£11ll. India—Calcutta, £1,161 (including 
£201 telegraph wire); Madras, £129. Japan—Yokohama, £390. Malta 
—£25. Mauritius—£23. Norway—Christiania, £31 (telegraph wire). 
Russia — Novorossisk, £80. St. Jelena — 156,000 (telegraph cable). 
Spain—Bilbao, £56. Straits Settlements— Singapore, £45. Sweden— 
Stockholm, 63 tons (telegraph wire) and £45 (telegraph material) United 
States—New York, £63. West Indies—Barbadoes, £20 ; Trinidad, £18. 
Total, £147,520, against £15,962 in the corresponding week last year 
(Nov. 23 to 29). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Asylum Lighting.—Mr. A. A. Campbell Swinton has been 
instructed by the committee of the Northumberland County Lunatic 
Asylum to report upon the proposal to light the asylum electricallv. 


Ballycastle (Ireland).—A proposal has been made to establish 
electricity works for this district at an estimated co:t of £1,500. A 
committee of ratepayers is discussing the matter with the Council. 


Bath.—The Electric Light committee has been askel to quote 
for supplying current for lighting the General Post Office. 


Belfast.—In the report of the city electrical engineer, presented 
at the meeting of the Electric committee last week, it was stated that 
one of the two new 700 H. P. engines had been erected and was run- 
niug ; the other was in course of erection, and two of the boilers were 
also working. The equivalent of 49,000 8 c.p. Jamps had been cou- 
nected, and 600 more were applied for. 'The work of extending the 
mains was progressing. 

Bognor.— Terms have been arranged between the District Council 
and the Urban Electric Supply Co. for the transfer of the Bognor 
provisional order to the company. 


Bootle.— We have received from Messrs, Thomas Parker (Limited) 
a neatly-printed and illustrated 24-page pamphlet, descriptive of 
the Bootle Electricity Works, for which thev were contractors, The 
Bootle works were described in our issue for April 28, 1899. The 
pn also includes a description, with some views, of Messre. 
arkers works at Wolverhampton. 


Bradford.—The Electricity committee recommend the Corpora- 
tion to retain Mr. Alfred H. Gibbings as electrical consulting 
engineer at a salary of £350 per annum, and to appoint an electrical 
engineer as resident engineer and manager at a salary of £300. A 
sub-committee has been appointed to consider and report generally 
on the question of the extension of the new electricity works, and 
authority has been given to proceed with the work of laying the 
cables required for the new tramways, and to extend the electric 
lighting cables along Leeds-road. Four additions have been made to 
the list of firms permitted to wire premises in connection with the 
Corporation's supply of electricity. 


Bury St. Edmunds.—An inquiry was held here last week iuto 
the application of the Council t? borrow an additional £800 for 
extensions of the electric light mains. 


Cardiff. —The Corporation is about to invite tenders for 2,300 tons 
of rails, necessary for reconstructing some of their tramways for elec- 
trie traction. The rail to be employed will be of a special pattern, 
the design of the borough engineer, and is claimed to be an improve- 
ment on the Glasgow type, having an inch less depth, but a greater 
wearing surface. It has been agreed that the Corporation shall itself 
carry out the work of rail laying. 


Death from Electric Shock. At Bradford, on Wednesday, an 
inquest was held into the death of Edgar Driver, electrician, which 
took place on the 20th inst. He accidentally received an electric 
shock while executing some repairs to the electric lighting installation 
on the premises of Messrs. Isaac Holden, Ltd., Bradford. 

T. W. PLATT, wireman, who was engaged with deceased, said he did not 
think that when the deceased caught ho:d of tke wire the lights went out. 
He was probably perspiring freely owing to the heat of the room, and his 
boots were wet throu 29 The trestle upon which deceased was standing 
was fixed near a washing machine, and there was a good deal of steam. 
The arc lamp upon which Driver was working flickered momentarily when 
he clutched at it, but he did not notice whether the other lamps were 
similarly affected. 

Mr. S. Lopare, police surgeon, said he saw the body shortly after 
the accident. At the time of examination th» palm of the right 
hand, with which deceased grasped the lamp, was darkly discoloured, 
and both hands were rigidly contracted. Later he conducted a post- 
mortem examination, in the presence of the medical officer of health 
(Dr. Arnold Evans), Dr. H. J. Campbell, and Dr. Percy Lodge. At this 
time the eyes, previously dilated, had assumed a normal character. The 
first incision into the chest showed the blood to be extremely fluid. 
Internally, however, there was nothing whatever the matter with 
the body. The heart was perfectly sound and healthy. It contained 
no blood, but the appearance of the sinall vessels on the surfacs of 
the heart indicated a very sudden obstruction. There was a bruise 
&t the back of the head, but no corresponding internal injury. The 
brain was altogether perfect, and weighed 5loz. All the other organs were 
quite healthy. There was no sign of s:orching, but the tendency to 


discolouration was more marked down the right than the left side. If 
deceased had been working in an oppressive atmosphere he might Fave 
suffered at the time from faintnes:s, but there was no evidence of it at the 
post-mortem examination. Having heard theevidence of previous witnesses, 
in his opinion the electric current had been the cause of death, causing a 
sudden stoppage of the heart. There was no charring or wound, but 
discolouration and very powerful contraction of the hands. 

By Mr. A. H. GisBiNGs: The discolouratioa of the right hand was 
general over the palm and in the inside of the fingers. There was nothing 
to correspond with this appearance on either of the feet. The emptiness of 
the heart might be due to one or to a succession of shocks. Death must 
have been instantaneous. 

CHARLES HEATON, electrician employed by Isaac Holden and Sons, f aid 
that after the accident he tested the circuit for any leakage and to ascertain 
what voltage deceased had received. Hə» first placed the voltmeter acros: 
the dynamo terminal, and this timply gave the voltage of the machine, 
which was 225 ; across the lamp termi^al he obtained 37 volt: ; and an:ther 
test indicated a leakage to earth fr. m the dyns mo itself. The fault was 
found to be duc to a defect in the positive brushholder. The leakage had 
pa sed from the positive brush through the armature coil to earth. Thi! 
was rectified before the expert examination was made. 

Mr. A. H. GIBBINGS, the city electrical engineer, stated that on Monday 
he visited the premises of Isaac Holden and Sons and conducted an 
investigation into the working of the arc lamps in the basement. The 
law p which deceased was said to have caught holi of was pointed out to 
him. "The installation was situate in the basement of the warehouse, with 
theexcaption of the dynamo, wh ch was behind the engine room. It con- 
sisted of a continuous-current dynamo and six differential arc lamps in series. 
No further lights were connected with this circuit, nor were there any other 
lamps supplied by the same dynamo. Presuming the figures of Heaton to 
be correct, it was evident that there had been a fault somewhere on the 
circuit. The dynamo and the circuit were in good condition when the 
irspection was made. He tested the voltage, and found that across the 
dynamo terminal it was 225 volts and across the last arc lamp 37 volts. 

he terminals of the arc lampe were out of reach, but tlie framework of all 
the lamps conveyed the current to the negative carbon. "These wore quite 
exposed, and between ft. and 7ft. from the ground. The framework 
being in this position, it would be possible to obtain a shock from 
any of these lamps at any time by touchiog a lamp with the hand 
and establishing & connection with any pipe or metal work adjacent, 
if there were a leakage. He considere that an unsatisfactory feature. 
Tak'ng into consideration the ition of the lamps, he thought there 
should be some rearrangements for the safety of the workm2n. A leakag 
might occur at any time, and a person might receive a shock. No ehock 
could have resulted had there not been a leakage, and a le;kage might occur 
at any time without it becoming apparent, except by test. Under the lamp 
on which the deceased was working there was an iron plate. The maxim im 
voltage which he could have received was 225. "This was considered a low 

ressure. If he were ina damp state and his bzots were wet, he would be a 

etter subject for electrical contact. The committee which had reported 
upon the question of high and low voltage decided that a 700 volts con- 
tinuous current was the dividing line between the two, but the Board of 
Trade had reduced this to 500 volts. "That was not fixed in view of the 
possibilities of death, but from the point of view of an unpleasant sensa- 
tion. No record existed of death having been caused by an electric shock 
of less than 1,000 volts, and in that case the current was alternating and 
not continuous current. The deceased, after clutching the arc lamp, caine 
in contact by his feet with the iron plate beneath. The fact that he had 
a firm hold of the iron bar would prevent him from readily letting go, and 
would cause a contraction of the muscles. In all such cases it was decidedly 
advisable to endeavour to restore life by the artificial means adopted in 
cases of apparent death from drowning. 

The CogoNER : What is the highest voltage from which a person has 
recovered ?—Witness: The highest of which I have heard is 2, 500 volta. 
He believed very much higher voltages had been received without serious 
ill effects. Having regard to the strained position in which deceased was 
placed, he would probably receive the fullest possible force of auy shock 
administered. Up to the present a pressure of 225 volts had not been con- 
sidered dangerous. The arc lamps at Hoiden's works were of an old- 
fashioned type. It was not advisable to have such lamps so near reach. 
In that particular case it was a great disadvantage to have iron plates 
below the lamps. 

The Coroner having summed up the evidence, the jury returned a 
verdict as follows: That Edgar Driver met with his death accidentally 
by an electric shock; they find that no one personally is to blame, bus 
they consider that some better protection should be made with regard to 
this type of electric lamp ; it is also advisable that these installations be 
periodically tested for leakage.” 


Doncaster.— The Electrical committee hope to supply electric 
current by Christmas. 


Edinburgh —During November the equivalent of over 6,000 
8 c.p. lamps have been connected, 


Edinburgh and the Telephone.— The town clerk of Edinburgh 
has issued a report relative to the public telephone service within 
the city, dealing at length with the present position of the telephone 
system within the city owned by the National Telephone Co. The 
report states that in 1896 the Government acquired the trunk lines 
at a cost of upwards of £459,000, and since then trunk lines had 
been held by the Post Office and the local lines by the company, a 
working agreement existing between them. The failure of the 
system did not arise from the mere fact of monopoly, but from the 
monopoly having been contrary to the usual practice of a company 
with no compulsory powers, and with a tenure of lim ted duration 
without the subscribers being protected by a fixed maximum 
charge. As to the interference with the streets involved in an 
underground system, the opinion is expressed that an adequate 
and efficient telephone service can only be bad through an 
underground system with twin wires The Council holds that the 
power of the Postmaster-General, with the consent of the Town 
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Council or upon appeal, to lay underground wires in the streets was 
only intended to be used when neceseary for Post Office purposes, and 
that itatill remains to be determined whether the Postmaster-General is 
within his legal rights, or has exceeded them, in coming to the aid of 
the company in that important matter. The report discus e», as 
possible alternatives to the present system, Government or municipal 
services, and embodies a proposed agreement between the Corpora- 
tion of Edinburgh and the National Co. in the meantime. The main 
points of that agreement are: The Corporation to retain control of the 
streets, to lay underground wires between the points desired by the 
company, the particular line of route to be in the discretion of the Cor- 

oration, who may from time to time alter the position as they find it 

esirable The company undertakes to give telephone eervice to all 
persons within the city on equal terms, irrespective of di-tance from 
an exchange, and to maintain an adequate and efficient service; the 
Corporation reserve all their rights in the streets ; the maximum 
rate of subscription charged for service will be in the subscriber's 
opticn at one of the following rates: (a) Unlimited service at £10 
per annum; (b) a fixed charge of £3. 10s. per annum, with an addi- 
tion of 1d. per call, without any charge for messages received, the 
company to pay a yearly rent of not less than £750 for the use of the 
streets; on Dec. 31, 1911, or within six months thereafter, the Corpora- 
tion to have the option either to call upon the company to remove 
the tubes, &c., in the streets, or to take these over from the company 
at a valuation by arbitration. This agreement is subject to the 
approval of the Town Council within two months, and does not 
prevent or interfere with the Government or the Post Office taking 
up the telephone service at any time. 


Electric Lighting Notices.—The following additional notices 
of inn to apply for provisional ordera have appeared during 
the week :— 


Limehouse (London) District Board of Works, 

Corporations of Basingstoke, Birkenhead (for Bidston-cum-Ford and 
Noctorum), Brecon, Cheltenham (for Charlton Kings, Leckhampton, 
Prestbury, &c.), Hyde, Oswestry, and Ramsgate. 

District Councils of Barmouth, Bridlington, Brierfield (Lancs.), Cheadle 
&ud Gatley, Clacton-on-Sea, Cleckheaton, Felixstowe and Walton, Long 
Eaton, Lytham, Maryport, Nantwich, Ormesby, Ormskirk, Peorith, 
Pwllheli, Redcar, Sandgate, Shildon and East Thickley, Southwolds, Sud- 
bury, and Whitefield. 

Compantes.—Cobtam Gas Co., for Cobham ; County of Durham Elec- 
trical Power Distribution Co., for Jarrow, Hebburn, Felling, Seaham 
Harbour, Bishop Auckland, aud Chester-le-Street ; County of Surrey 
Electrical Power Dis‘ribution Co., for Wallington ; Electrical Power Distri- 
bution Co., for Staines, Egham and Chertsey, Banbury, Neath, Briton 
Ferry, Aberavon, Sevenoaks, Sheerness, and Wellingborough ; Freshwater 
and Totland (I. W.) Electricity Supply Co., for Freshwater, Totland, Yar- 
moutb, &c.; Isle of Thanet Electric Tramways and Lighting Co., for 
Ramagate ; Llanrwst Electricity Supply Co., for Llanrwst and Trefriw ; 
Marylebone Electric Supply Co., for Marylebone, London; Midland 
Electric Light and Power Co., for Leamington, and to confirm existing 
rights and powers under agreement with Corporation ; Midland Electric 
Corporation for Power Distribution, for Smethwick, Perry Bar, Oldbury, 
Stourbridge, Bushbury, &c. ; Midlaud Electric Supply Co., to revoke or 
amend provisions of Allerton, Woolton, Childwall, and Garston Electric 
Lighting Order (1896) to transfer undertaking, &c., to provide that, not- 
withstanding any revoca'ion or purported revocation by the Board of 
Trade as regards Garston, the said order shall have effect as though no 
revocation had been made, and to declare that no effectual revocation of 
the eaid order has in fact been made; Ogmore Valley Electric Light and 
Power Co., for Ogmore Valley; Richmond (Surrey) Electric Light and 
Power Co., for Teddington and Twickenham ; Capt. E. I. Bax and others, 
for St. Helens (I. W.): Urban Electrical Supply Co., for Stamford, 
Ber wick-on-Tweed, Redruth, Dartmouth, Caterham and Warliogham, 
Bishop Auckland, Enfie'd, and Grantham; Ventnor Electric Light and 
Power C»., for Bonchurch. The Ogmore Valley Electric Light and Power 
Supply Co., who are applying for a provisional order, also seek an exten- 
sion of their licence (granted in 1892) for 12 months. 


In the following cases procedure by Bill for further powers has 
been decided upon :— 


Farnworth District Council, to authorise the purchase of electric motors 
and apparatus, and to sell and let same on hire, &c. 

Liveroool District Lighting Co., to supply electric current in Garaton, 
to extend powers conferred under Allerton, Woolton, Childwall and Gar- 
s ton electric lighting order (1826) ; to enter into agreement with Garston 
Dis'rict Council, &c. 

Morley Corporation, to supply local authorities, companies, and others 
outside the borough with electricity ; to make bye-laws with respect to 
electric wires, apparatus, and fittings, and to enable the Corporation to 
supply, deal in, and fix electric light wires, fittings, and other apparatus, to 
empower Corporation to refuse supply of electricity or gas to persons whose 
payments are in arrear, to alter date for filing accounts, &c. 

North Me'ropolitan Electric Supply Co., to incorporate company, to 
generate and supply electricity“ in bulk” to lighting authorities, companies 
and others in parts of the counties of Middlesex, Hertford, and Essex, to 
purchase land compulsorily for generating stations, &c. 

Rawmarsh District Council, to purchase, sell, and let on hire, fix and set 
up electric lampe, wires, motors, &c., to make bye-laws and regulations in 
regard to the provision and use of same, to authorise supply of electric 
eurrent outeide district, to alter date for filing accounts, &c. 


Rotherham Corporation, to extend area of electricity supply. 

Salford Corporation, power to supply electricity to adjacent districts, to 
deal in and supply electric motors and apparatus, &c. 

West Ham Corporation, to enable Corporation to make and enforce bye- 
laws with respect to electric light wires, apparatus, and fittings, &a. 


Electric Traction Notices. — The following additional notices of 
applications for Provisional orders to construct and work tramways 
haveappeared. In allcases authority to employ electric or mechanical 
traction is sought : — 

Corporations of Ashton-under-Lyne, Bedford, Bootle, Bournemouth, 
Dewsbury, Hull, Middleton, Plymouth, St. Helens, Southampton, Warr- 
ington, and Wigan. Bedford, Middleton, and Warrington Corporations 
geek powers to &ttach brackets and wires to private buildinga. 

District Councils of Gorton, Kearsley, Radcliffe, Reddish, Surbiton, 
Whitefield, and Withington. 

Companics.—British Electric Traction Co. (for Hemel Hempstead), 
Garston and District Tramways Co. (for Garston and district), Leamiogton 
and Warwick Tramways and Omnibus Co., Taunton and We:t Somerset 
Electric Railways and Tramways Co. (for Taunton), Urban Electric Supply 
Co. (for Camborne and Redruth), United Kingdom Tramway, Light Rail- 
way and Electrical Syndicate (Houghton-le-Spring and district), Weston- 
super-Mare and District Electric Supply Co. 


In the following cases the procedure is by private Bill :— 


Blackpool, St. Annes, and Lytham Tramways Co., to double existing 
lines, to obtain running powers over Blackpool tramways, to supply 
electricity in Lytham, to di:solve ex‘sting company, and to reincorporate 
new company, &c. 

Bradford Corporation, to construct and work new trimways in Brad- 
ford, Farsley, Hunswortb, Birkenshaw, Clayton, and Queensbury, to take 
transfer of Clayton and Queensbury tramway ordera, &c. 

Bray and Enniskerry Railway Co., to construct railways, &c. 

British Electric Traction Co., to construct and work tramways in Well. 


ingborough and district. 


Brompton and Piccadilly Circus Railway, to extend time, to pay interest 
during construction, &a. 

Burnley Corporation, to construct new and reconstruct existiog tram- 
waye, to work tramways within and beyond the borough, to increase epeed 
on tramways, to enter into agreement with neighbouring local authorities 
as to the use and working of light railwaya, &c. 

Cambridge Corporation, to construct tramways within the borough and 
in the pari«hes of Chesterton and Cherry Hinton, to supply elec:ricity 
outside the borough. 

Cardiff Corporation, to construct and work new tramways within ard 
without the borough, &. 

City and South London Railway Co., to amend Act of 1893, to authorise 
the construction of a tunnel for the station at the termination of the railway 
under the City-road, Islington, of an internal diameter not exceeding 30ft. 

Devonport Corporation, to construct and work tramways, to take a 
transfer of electric lighting powers of the East Stonehouse District 
Council, &c. 

Farnworth District Council, to oonstruct new tramways within and 
beyond the district, &c. 

Glasgow District Tramways Co., to incorporate company, to construct 
tramways in Paisley, Dumbarton, Renfrew, &c., to acquire existing 
tramways, &c. 

Hastings Tramway Co., to incorporate company, to construct tramways 
in Hastinga, to connect same with and to take a transfer of Hastings, 
Bexhill, and district light railway, &c. 

Ipswich Corporation, to construct and work tramways, &c. 

Kingston-upon-Thames Corporation, to construct and work tram- 
ways, &c. ° 

Lincoln Corporation, to construct new, to acquire or lease existing 
tramways, &c. 

Liverpool ie og vs to construct and work new tramways, to attach 
brackets, wires, &c., to public buildings, to borrow money, &c. 

Liverpool Corporation, to double existiog siogle tramway lines, to 
empower them to attach to and suspend wires from private property, &c. 

London United Tramways (Limited), to construct tramways in Hanwell, 
Ealing, Acton, &c. 

Manchester Corporation, to construct tramways in Manchester and 
Salford, to re-lay existing tramways and to double single lines, to attach 
brackets, &c., to buildings, to take transfer of electrical po vers of neigh- 
bouring authorities, to raise loans, to enter into arrangements as to 
interchange of traffic, &c. 

Nottingham Corporation, to fix brackets, electrical wires, &c., t» private 
buildings for electric tramway purposes. 

Oldham Corporation, to attach wires to buildings for electric tramway 
purposes, &c. 

Plymouth, Stonehouse, and Devonport Tramways Co., to construc’ 
additional tramways in ch harp and East Stonehouse, to alter gauge, to 
enter into agreement with local authorities as to purchase of electrical 
plant, to raise further capital, &c. 

Poole and District Electric Traction (Limited), to construct tramways in 
Christchurch, Bournemouth, and Winton, to acquire land compulsorily for 
generating stations, to alter purchase provisions of Tramways Act (1870), 
to enter into agreement with local authorities, and to amend provisions of 
Light Railway Order (1899). 

Preston Corporation, to construct new tramways in Preston, Walton-le- 
Dale and Fulwood, to reconstruct existing linea, authority to Board of 
Trade to grant powers to local authorities to construct tramways outside 
area, &c. 

Rawmarsh District Council, to construct and work tramways, to enter 
into agreement with adjoining local authorities, 
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Rochdale Corporation, to construct new tramways in Rochdale and 
district, to purchase, lease, or work tramways, to supply electricity to neigh- 
bouring districte, &c. 

Rotherham Corporation, to construct and work tramways, to enable 
Corporation “to acquire, hold, and exercise patent rights or licences with 
regard to motive power.” 

South Staffordshire Tramways Co. and South Staffordshire Tramways 
(Leseee) Co. to sell and transfer portions of undertaking to local 
authorities, to form agreement with the British Electric Traction Co., &c. 

West Bromwich Corporation, to work tramways, to supply electiicity 
and electric fittings outeide the borougb, &c. 

West Ham Corporation, to construct new and alter existing tram ways, &c. 

Whitechapel and Bow Railway, to extend time, to acquire lands com- 
pulsorily, to enter into agreement with London, Tilbury and Southend 
and Metropolitan District Railway Coe., &c. 


Greenock.—A meeting of the Police Board was held on Tuesday 
to consider offers for the leasing of the tramwaye. Only one offer 
was submitted—viz., from the local tramways compen This tender 
did not, however, comply with the conditions of the board, and the 
meeting wasadjourned. Mr. W. M. Murphy declined to tender on the 
ground that the terms laid down by the beard were onerous, 


Hackney (London).—A good deal of time was devoted at the 
last meeting of the Vestry to a discussion of the question of the 
wages paid by contractors to the Vestry. It was explained that 
there was a difficulty in fixing a schedule of prices that would be 
binding for any extended period. The electrical trades would no 
doubt subject to some advance in the price of labour, and in 
order that tenders might be invited in such a way that persons 
would know fir what they were tendering and the parish at the 
same time get the best possible work, the Joint Lighting and General 
Purposes committee asked the Vestry to decide that in all contrac s 
for electric lighting work contractors should pay the wages and 
observe the hours of the various trade unions where the work is 
executed, in London or the provinces ; and this proposal was agreed to. 


Leeds.—The Lighting committee at its last meeting decided to 
recommend the acceptance of certain tendera for additional electric 
lighting plant and to extend the mans. 

Col. Sir F. Marindin, R. E., inspected the Boar-lane and Briggate 
and Chapeltown electric tramways on Nov. 23. 


Light Railways.— The Board of Trade have confirmed the order 
for the construction of a light railway between Leeds and Bradford. 

The Hertford County Council and the Metropolitan Tramways 
and Omnibus Co. (Limited) give notice of intention to apply for 
orders to construct light (electric) railways in the following districts : 

(1) Bushey, Watford, Rickmansworth, Great Stanmore and Harrow 
Weald ; (2) the parishes of Hemel Hempstead and King's Langley; 
(3) Finchley, Barnet Vale, Chippirg Barnet and Arkley, and (4) 
Cheshunt, Broxbourne Wormley and Hoddesdon. 

British Electric Traction Co, fur powers (1) to construct light 
(:lectric) railways to a 3ft. 6in. gauge in Cowpen and South Blyth 
(Noithumberland) ; (2) Worsborough and district (Yorks.) ; (3) 
Bowness, Windermere, Ambleside and Troutbeck ; (4) Bradford, 
Dewsbury, Batley, Cleckheaton, Liversedge, Gomersal, Birkenshaw, 
Hunsworth, Heckmondwike and Thornhill, in the West Riding of 
Yorkshire ; and (5) Fletton and Stanground (Peterborough). 

Lianelly and District Electric Lighting and Traction Co. (Ltd.), 
to construct light (electric) railways in Llanelly and district. 

Loughborough and District Electric Traction Syndicate, to con- 
struct and work light (electric) railways in Loughborough and 
neighbouring districts, 

Oldham, titor and Hyde Electric Tramway (Ltd.) are applying 
f. r an order authorising the construction of light (electric) railways in 
Ashton-under-Lyne, Denton, Hyde and Dukinfield, to standard gauge. 

Application is being made by Power and Traction (Ltd.) for an 
order to extend the light railway authorised by the Aldershot and 
Farnborough light railway order. The line will be constructed to a 
3ft. 6in. gauge. 

Wakefield District Light Railway Co., to construct light railways 
in Wakefield and district. 

Warrington and Northwich Light Railway Co. seek an order to 
incorporate a company, to authorise the construction and working of 
light (electric) railways in Warrington and Northwich. 

Wigan and District Tramways Co., to construct light railways in 
Pemberton, Ashton-in-Makerfie!d, Abram and Ince-in-Makerfield, to 
a 3ft. Gin. gauge. 

Me:srs, H. W. Blundell, F. Terrell and W. B. Pritebard, for an 
order to construct a light railway from Wareham to Lulworth and 
Osmington (Dorset), the line to be constructed to the standard gauge. 

Mr. David Cook applies for an order to construct a light (electric) 
railway from Ramsgate, through Sandwich, Deal, Walmer, St. 
Margarets to Dover, forming a connection with the Dover tramways, 
and from thence through Folkestone, Cheriton, Hythe, Dymchurch, 
New Romney, with a branch to Littlestone, and thence through 
Rye and Winchilsea to Hastings. 

Messrs. John Fell, J. Lewis and W. J. Kershaw are applying for 
power to construct a system of light (electric) railways in Marstield 
and district, 


§ works. 


Mr. Thomas Nevins will apply for an extension of the Cheltenham 
and district light railway order. 

' Messrs. H. Pleydell Bouverie and others are applying for an 
order to construct a light railway in Bridgwater, Stowey and Stogury. 

City of Gloucester Tramways Co., for powers to construct light 
(electric) railways in Gloucester, Tuffley, Hempsted, &c. 

London County Council.—Quite a Pickwickian episode was 
reported at Tuesday’s meeting, when the Finance committee 
announced that the Islington estry wished to borrow £13,200 for 
additional plant at the electric lighting station. The Finance com- 
mittee not deeming the particulars accompanying the application 
sufficient, decided to apply for further particulars, to which appli- 
cation the Vestry replied that all particulars which were reasonable 
and fair had been furoished, and added “that the estimates had 
heen prepared by the electrical engineer and approved by its Electric 
Lighting committee, and that the Vestry having perfect confidence 
in the judgment of both, deems it inconsistent with its position as 
electric lighting undertakers for the parish to recognise the claim of 
the Council's officials to be supplied with the de‘ails in question.“ 
In view of this answer, the Finance committee recommended That 
the Ielirgton Vestry be informed that, until the particulars required 
oy the Council are supplied, the Council is unable to arrive at a 
decision upon the application of the Vestry for sanction to the 
borrowing of £13,200 for the provision of additional plant at their 
electric lighting station at Eden-grove.” Prodigious! Mr. Torrance 
thought the report should be taken back. Dr. Napier said an important 
matter of principle was raised by the report, and it should not be 
decided without debate. The contention of the Vestry was that if 
they had the power to borrow money, it was not the duty of the 
Council to fix the mode of repayment or to hold an inquiry into the 
manner in which the money was to be spent. Next vear he suppcsed 
there would be an appeal to the Local Government Board about that 
point, and the Board would doubtless lay down some rule, Mr. T. W. 
Williams agreed, and remarked that, considering the Council could 
swallow an excess expenditure of £156,000 by one of its own 
committees, it need not be too inquisitive regarding the Islington 
Vestry. The report was referred back. 

The Asylums committee recommended that a echeme be prepared 
for the provision of a supply station for the supply of water and 
electricity for the Hoxton Asylum, with details of cost. Agreed. 


Mile End (London).—The Mile End Board of Guardians will 
at an early meeting discuss. a recommendation of the Works com- 
mittee to modify and alter the telephone and electric light in tal- 
lations at the workhouse, at an estimated cost of £400. 


Newington (London).—The fullowing recommendations of the 
Electric Lighting committee have been agreed to by the Vestry: 
“ That, having regard to the satisfactory progress made by the con- 
tractors in remedying the defects in both arc and incandescent lamps 
constituting the public street lighting, the poeition of matters as 
between the Vestry and the contiactora be deferred for one month ; 
and that notice be given to the Sonth Metropolitan Gas Co. to dis- 
continue the gas street lamps from Saturday, Dec. 2." 

Paddington (London). — The Works committee bave been 
instructed by the Vestry to report as to improving the lighting of 
Westbourne-grove and Bishop’s-road, and upon the advisability of 
adopting the electric light. 


St. Pancras (London).— The Vestry have authorised an expendi- 
ture of £896 for the lay ing of electric mains in four additional streets. 


Scholarship.—Mr. F. H. Nicholson bas been nominated by the 
council of the City and Guilds Technical College, Exhibition-road, 
S. W., to the free pupil scholarship offered every three years by the 
Brush Co. to that institution. The nomination has been accepted 
by the board of the company. 

Sheffield.—An inquiry was held here on Friday into the 
i else of the Corporation to borrow £100,000 for electric 
lighting extensions. The town clerk (Mr. H. Sayer) said the works 
were purchased last vear from the Sheffield Electric Light and 
Power Co, The undertaking was a large one, and was rcd at 
a greatly enhanced value. The Corporation had practically. no 
capital to work upon, and this was the first application for any loan 
in eonnection with the undertaking. At the time the works were 
taken over the company had in haud the erection of certain extensions 
of their premises, and these had been completed by the Corporation, 
who also needed money to purchase machinery, to extend the maics, 
&c., owing to the greatly increased demand for electric current. Of 
the £100,000, £35,000 was for machinery. There was £20,000 for 
underground mains, and £10,000 would be expended during 
the year ending Dec. 31. This expenditure was entirely for 
s lighting, but. £7,600 would be required for publie lighting. 
Nothing had been done vet in this matter, but it was suggested that 
some of the principal streets should be lighted by are lamps placed 
on the electric tramway poles. There was £3,700 for building 
extensions, £7,000 for transformers end_ meters, £16,000 for boilers 
and other appliances, with £5,000 fur contingencies. Of the total 
sum £51,201 had already) been spent, and £48,799 was for future 
There was no opposition, 
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Southwold.—Mr. F. J. Warden-Stevens has been appointed con- 
sulting engineer in connection with the electric lightiog scheme for 
this borough. The Corporation are applying for a provisional order. 


Speed of Tramcars.—The Cork Electric Tramways and Lighting 
Co. has been prosecuted at the local police court for having contra- 
vened the Board of Trade regulations in regard to the speed of 
their tramcars in exceeding eight miles an hour. A fine of 10s. 
with costs was imposed. 


Theft.—At the Westminster Police Court, on Saturday, Stanley 
Selborne Clark, electrician, was sentenced to four months’ hard 
latour for stealiog £17. 6s. belonging to the Safety Concentric 
Wiring Co. 

Willesden.—At the meeting of the Willesden Urban District 
Council on Tuesday the agreements for the purchase of Jand for the 
generating works in Taylor’s lane (3} acres) and main sub-station in 
Salisbury-road (1 rood 5 perches) were sealed on the recommendation 
of Mr. E. T. Ruthven-Murray, the consulting engineer, Applica- 
tion will be made forthwith to the Local Government Board for per- 
mis-ion to borrow the neces:aty moneys for the purchase of this land. 


Workmen's Compensation.—The St. Pancras Vestry, on Wed- 
nesday, diszussed the question of insurance against risk under the 
Workmen’s Compensation Act, 1897. In the course of the discussion 
it was stated that the Electricity committee (by a sub-committee) 
had thoroughly investigated the whole subject of insurance, and it 
was pointed out that last year the Vestry paid £40 in premium, and 
that the insurance company had paid £90 in claims as compensation 
for injuries. As greater experience of the working of the Act had 
n^w been obtained, the premiums had been reduced by £17. The 
object of the sub committee had been to consider whether the Vestry 
should in future insure all the men as at present or only a portion. 
The recommendation of the Electricity and Public Lighting com- 
mittee, asking that their action in connection with this matter should 
be approved, was agreed to. 


Wrexham —The Council have obtained sanction to borrow 
£20,000 for electric lighting purposes. 

Zinc.— Following on the copper, india-rubber and other threatenel 
combines, reports are current in Paris that a combination of the 
principal zinc producers of the world is imminent, German, Belgian 
and American producers being at the head of the movement. 


COMPANIES’ MEETINGS AND REPORTS. 


Blackheath and Greenwich District Electric Light 
Company (Limited). 

The third ordinary general meeting of this Company was held on 
Friday. Sir Joux A. WiLLox, M. P., presided, and said that the Company 
in its present form had been in existence little more than a year, but he 
thought it would be granted that the board had lost little time in the 
prosecution of the necessary works. Engineering works, involving tbe 
construction of heavy and substantial buildings, the provisi»n of machinery, 
and the laying of cables must not be unduly hurried. The expenditure 
amounted in all to £84,000, a great part of which had been spent on buildings 
and plant and in the purchase of land. Within a year of the practical 
beginning of the works the Company had actually commenced the supply 
of electric current. It had been a borrowed light, it was true, and he was 
afraid that it had not been in all respects sit sfactory, but he hoped the 
blame for the flickering and unsteady light would not be imputed to this 
Com[any. In a short time it would be proved that the Company had 
established a system at once efficient and reliable. Up to October 3lst 
7,000 lamps of 8 c.p. had been ordered, and nearly half that number had 
been connected with the Company's mains; and since that date further 
orders had been secured, as well as several applications for motor power. 
The board had succeeded in not only obtaining an extension of the Com- 
pany's area of supply, but had been enabled to exclude “ poachers” from 
its district. While not afraid of competition, it was as well to avoid it 
when possible. He moved the adoption of the report ani accounts. 

Mr. H. W. BOWDEN seconded. 

Mr. E. HILL thought the Directors’ fees (£1,409) were too heavy, 
especially until the Company reached the dividend-paying stage. 

Mr. HORACE BOOT, of Tunbridge Wells, criticised several items of 
expenditure, emphasising the contention that the cost of certain works was 
higher than usui). He rather regretted that the board had been taking 
current from another Company and supplying an unsatisfactory light. It 
would have better to have waited unt:] the Company's own generating 
station was ready, because nothing was so detrimental to the reputation of 
a concern like this as for it to be considered that the light was a bad one. 
IIe agreed with the previous speaker in thinking that the Directors’ fees 
were excessive. 

The CHAIRMAN, in reply, said the board had spent a considerable 
sum of money in providing larger premises thau would be immediately 
required. Tne chimney shaft, for example, which was a very expensive 
piece of construction, would serve for a generating station double the size 
of the present one. It was therefore not fair to compare the cost of the 
buildings with the size of the plant in them. Without definitely com- 
mitting himself to a date, he believed that the Compapy would be supply- 
ing current from its own generating station before Christmas. 

The report was then adopted. 
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Cape Electrio Tramways (Limited). 


The ordinary general meeting of this Company was held yesterday 
(Thursday), Colonel Sir CHARLES EvaN-SMiTH, K.C.B, presiding. He 
said he might again congratulate the shareholders upon the result of the 
workiug of the Company for the past year. After making full provision 
for Debenture interest, the Board were in a position to pay 64 per cent., 
compared with 54 per cent. last year, and they had also been able to place 
£8,000 to reserve, against £2,000 for 1898, carrying forward over £15,000. 
They could have proposed a further distribution of 24 to 5 per cent. out of 
the earnings, but decided tbat they were best securiug the interests of the 
shareholders by not dividing the whole of their funds. The circumstances 
of the time were such as demanded a conservative and cautious 
treatment of the resources of the Company, for the object of the Board 
was to place the Company's future upon a sure and sound basis, so 
that they might be prepared, as far as possible, for any unforeseen circum- 
stances. In October last the tramways, both of the Cape Town and 
Port Elizabeth established a record, as they received £14,653, whereas the 
highest takings hitherto since the commencement of the Company were 
£13,180. He did not think that they had anything to anticipate from 
South Africa generally but marked prosperity and advancement. With 
regard to the action pending between the Eastern and South African 
Telegraph Co. and themselves he could not eay very much on that occasion, 
because it was still sub judice, The Directors believed they had a complete 
answer to the extravagaut claim which had been set against the Company, 
but they had been anxious to avoid litigation. They had been informed 
no case been given against a tramway company which supported a position 
that in America, where many similar cases had been tried, a verdict had in 
analogous to the one which was being supported by their Company. The 
Directora had taken every step to have the Company properly represented, 
and they awaited with confidence the decision which might be given. The 
action had been brought against this Company on the ground that tho 
operation of their tramways disturbed the working of the Telegraph com- 
pany’s cables, 

The report was then adopted, and the dividend approved. 


The directors’ report states that the profit and los3 account fur the year 
to June 30, after provision for debenture interest, shows a net credit 
balance of £43,406. 2s. 6d., which, added to £7,459. 4s. 3d. brought for- 
ward, makes a gross available profit of £50,865. 63. 9J. From this sum 
64 per cent., represented by two interim dividends, has been paid, absorb- 
ing £26,000. £8,000 has been placed to the credit of reserve, leaving 
£16,865. 6s. 9d., from which remuneration to directors has to be deducted. 
During the year the Cape Town system has carried 8,489,490 passengers, 
against 7,253,509 in the preceding year. The Port Elizab:th system has 
carried 2,565,259 passengers, against 2,195,714. The grand total of pas- 
sengers carried is 11,052,749. The plant and equipment of the lines has 
been maintaincd at the highest point of efficiency and excellence. There 
have, unfortunately, been during the year several accidents of a more or 
less unavoiable character. Since the close of the official year a powerful 
syndicate, representing many important interests in Cape Town, has 
obtained from the Cape Parliament sanction for the construction of impor- 
tant suburban tracks situated outside the area already occupied by the lines 
in the possession of the company. These negotiations have been carried out 
in pursuance of an agreement and understanding entered into by the com- 
pany with the syndicate, which is likely to prove of great and material 
advantage to this company, but of which the details cannot as yet be fully 
explained. The tracks to be immediately started by the syndicate will com- 
mence from the terminus at Kloof-street, frum there will proceed to 
Camps Bay, beyond Sea Point, and will finally effect a junction with our 
lines at Sea Point. The directora regret to say that, notwithstanding 
every effort to arrive at à mutually amicable solution of certain questions 
at issue between them and the Eastern and South African Telegraph Co., 
that company has commenced an action at law against tlie Cape Electric 
Tramways Co. for damages alleged to have been cauaed to the cables of 
the Eastern and South African Telegraph Co. by the operation of the 
tramways company. This action is eet down for hearing before the Supreme 
Court at Cape Town in January next. The‘extension of the Cape tram- 
way system to the Docks Line Gates at Cape Town has not yet been 
carried out. 


MUTUAL TELEPHONE CO. (LTD.).—A meeting of the shareholders of 
this Company was held at Manchester on Wednesday. The chairman (Mr. 
W. Thomson) said the directors' report recorded the steps takeu to obtain 
a telephone licence, and also the directors’ view of the attitude taken by 
the Manchester Council towards the company. The chairman stated that 
if the Corporation respected its own word the company would be granted 
a licence. The Post Office authorities had said that the moment the com- 
pany got a vote in their favour by the Corporation they would grant a 
licence. If, at the meeting of the Council on Wednesday, Dec. 6, the 
Council gave the company their support in their application for a licence, 
he felt sure such licence would be granted. A large number of 
local authorities outside Manchester bad passed resolutions in their 
favour. If the company did not get the support of the Manchester 
Corporation they might beable to get a licence to serve the other districts. 
They had had a very hard fight, and were now nearly at the end of it. 
Mr. Evaus (a director) asked how the reduced charge of £3. 10s. & year 
fixed by the National Company for the use of à telephone would compare 
with the charge proposed by this company, but the Chairman replied that 
the company would be able to serve the public better and more cheaply 
thar the National Company. A memorial to the City Council in favour 
of the granting of a licence to the company was adopted. It would appear 
that the Mutual Co.’s subscription is to be £2. 178. Gd. per annum, and 
a 4d. or 1d. per call. 
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CITY NOTES. 


—— 


MEMORANDA.—Bank rate 6 per cent. (Nov. 50, 1899). Price of silver 
27 Fd. per oz. (Nov. 50). Consols (23 per cent.) 1034—1038 for money, 
1021 —1029 for account; 24 per cent. 992 - 100 (Nov. 30). Stock 
Exchange Settling Days: Console, Dec. 1 ; Stocks and Shares Continuation 
Day, Dec. 12; Ticket Day, Dec. 15; Pay Day, Dec. 14; Mining Share 
Carry-over Days, Dec. 11 and 23. 


ALUMINIUM Co. (LTD.). Mr. G. H. Clarkson, having resigned the post 
of secretary, has been elected director, and Mr. P. S. Court has been 
app inted secretary. 


ELECTROLYTIC ALKALI co. (LTD).—4Às long ago as November, 1897 
(The Electrician, Nov. 19, 1897, p. 110) we referred to the satisfactory 
development of the electrolytic soda industry and to the approaching 
flotation on a large industrial scale of the Hargreaves Bird process. Iu 
our issues for Feb. 12, 1897, Feb. 18, 1898, and July 28, 1898, the pro- 
grese ive success accomplished ‘has been recorded. A further development 
of this enterprise is now shown by the issue of the prospectus of the 
Electrolytic Alkali Co. (Limited) with a capital of £560,000 in 200,000 
Seven per Cent. Cumulative Preference shares and 300,000 Ordinary shares 
of £1 each. Subscriptions are row invited for an issue of £300,(00 — 
100,000 Cumulative Preference and 200, OCO Ordinary shares (of ‘which 
£50,000 Ordinary shares is reserved as part purchase consideration t» be 
paid to the General Electrolytic Parent Co., Limited, the owners of the 
Hargreaves-Bird and other electrolytic patents in the United Kingdom). 
Of the amount realised by this subscription £200,000 will be available for 
the purchase of land, erection of works and plant, working capital, &c. 
23. 6d. per share is payable on application, 2s. 6d. on allotment, and the 
balance in tbree equal calla at intervals of not lees than two months, We 
sre informed that no promotion money is to be paid, and that the directors 
and their friends have subscribed about 5100, OCO of the capital 
required. It will be seen from the abridged prospectus which appears on 
another page that the directors are practical men, closely associated with 
the chemical industries. The field for the company’s operations is 
shown in the Government alkali report for 1896, when 792,506 tons of 
salt were decomposed in that year in the chemical industries of the United 
Kingdom. The present issue of capital of the company whose prospec:us 
we are reviewing would, it'is said, suffice to treat less than one-ninetieth 
part of the quantity. The new company wiil, we learn, instal plant at 
Middlewich, Cheshire, equal to an output of about 250 tons of bleaching 
powder per week; and the placing upon the market annually of 12,000 tons 
ef this powder and 21,000 tons of soda crystals, or its equivalent in soda ash, 
is a venture of some magnitude and will require a large capital to estab- 
lsh the enterprise. However, the project, as shown in past issues 
of The Electrician, has passed beyond the stage of experiment and 


doubt, and, leaving aside the question of capitalisation, may be said 
to have entered upon a stage of commercial and industrial success, 
The parent company has received several applications for licences to 
manufacture in Great Britain, and these have been handed over to the 
new company. The prospectus contains particulars as to the purchase 
price of £100,000—one-fourth in cash, one half in fully paid-up Ordinary 
shares, and the remainder in cash or in fully paid-up Ordinary sharea, at 
the company's option. The subscription list opens on Tuesday next, Dec. 5, 
and will be closed on Thursday, Dec. 7, at 3 p. m., for town and country. 

STOCK EXOHANGE NOTICES.—The Stock Exchange Committee has 
appointed the 6th inst. a special settling day for £125,000 Three-and-a-half 
per cent. Mortgage Debenture stock of the Afetropolitan Electric Supply 
Co. (Ltd.). The committee have also ordered the stock, as well as 
£200,000 Four-and-a-half per cent. Debenture stock (in lieu of provisional 
certificates) of the County of London and Brush Provincial Electric Light- 
ing Co. (Ltd.) to be quoted in the official list. 

SULPHIDE CORPORATION (LTD.).—In the report of the directors of this 
corporation for the year to June 30 reference is made to experiments pro- 
ceeding at the mine at Cockle Creek with the object of enriching the zinc 
residues and the establishment of a satisfactory method of the subs: quent 
treatment of thess tailings, &c. The experiments are said to have proved 
that the grade of zinc can be materially and inexpensively enhanced by a 
magnetic method of separation for which patents have been obtained. 

ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


ws B 1 | No. | AGGREGATE. 
Line. ended E or Dec. xs amen Cue 
« or Dec. 
189 £ £ | #@ 2 
*Birmingham Tramways. Nov.25 | 4,144 + 654 21, 87,425 ＋ 9,023 
Blackpool Corporation... „ 23 138 . 12 34 20,022 |+ 4/330 
Blackpool and Fleetwood „ 27 | 169| + 20 21| 19,575 |+ 5,859 
Bradford Corporation... ., 26 59:.- 165 67) 22,276 ues 
Brisbane Trams ......... Oct. 11 1.610 587 2 3,120 |+ 1,269 
Bristol Trama & Carriage Nov. 24 2.650 . 195 21 66,752 |+ 8 248 
* Buenos Ayres & Belgrano Oct. 29 2,213 ＋ 858 43 92,413 742,210 
City & South London Ry. Nov. 26 1,055 — 79. 22 21,488 |- 30 
Dover Corporation „ 25 158 + 2). 34) 7,462 wt 
Dublin United „ 24 2,897 433. 5 
DublinSouthernDist..| „ 24 674,+ 102 .. .. 
| Glasgow Corporation.. „„ 25 9,047 + 147 ... T yes 
UV cr 
'fhelield Tramways .... „ 25 | 1,911|+ 890, 47 67,666 | 119935 
"South Staffs. Trams... „ 24, 629|- 29 47 31,279 |+ 1,540 


* Partly electrical. 


ELECTRICAL COMPANIES’ 


PRESEXT | AMOUNT Lasr 
AMOUNT. OF Divi- NAME, | 
E Enare. | DEND. 
| | 
| TELEGRAPHS. | 
£110,900 100 4% ‘African Direct Telegraph 4% Mort. Deb. (red.) ! 
25,000 10 vs Amazon Telegraph qe | 
£125,000 100 57 Do. 6 per Cent, Debentures . ' 
£875,520 Stock 15/0 Anglo. American 22 . ! 
43.062, 240 Stock 80/0 o. FFerCööoõ——J—A—S—S—S w Ea | 
£3,062,240 | Stock 13/0 Do. Deferred.......ccccccscscecssncees F ! 
205,993 10 5/9 | Brazilian Submarine . — 
£75,000 100 5% Do. 5 per Cent. Debs. (and Series, 1900) 
810, 000.000 $100 211 e Cable Capital Stock sss 
£1,332 828 Stock 47 |* Do. 4 per Cent. Debenture Stock.................. | 
16, 000 10 8/0 | Cuba Submarine Ordinar g.. q . 
6.000 10 10,0 Do. Preference 10 per Cent. ........................ | 
12,931 5 2/0 ' Direct Spanish Ordinary.. p 
6.000 5 6/0 Do. 10 per Cent. Cumulative Preference Vrai 
£30,020 50 HZ Do. 41 per Cent. Debentures .. e 
60,710 20 30 | Direct United States Cable . | 
£120,000| 100 44% Direct West India Cable 44% Heg. Deb. (ri)... | 
£4,000,000 | Stock 6% Eastern Ordinury ...... . 
El, 795,000 Stock 317 Do. 33 per Cent. Pre'erence Stock e | 
£1,432,268 | Stock 44 Do. 4 per Cent. Mort. Deb. Stock (red.) | 
250,000 10 2/6 Eastern Extensloßßß n 
E320, 000 Stock 4% Do. 4 per Cent. Debenture Stock .................. | 
£16,200 100 657 DO. 5 (Austin. Gov. Sub.) Deb., 1900 (reg.) 
400 100 > ` Do. (Bearer) .. VFC 
£17,400 100 54 Estern and S. African 5% Mort. Deb., 1900 (reg.) 
£21,500 100 6% Do. B/ o 8 
4300, 000 100 4 Do. 4 per Cent. Mortgage Debentnres, 1909 
EA 0, O00 25 4% Do. 4 per Cent. Mauritius Sub. Debs. (red.) ... 
180,227 10 1/9 Globe Telegraph and rue . 
180,042 10 3.0 Do. 6 per Cent. Preference . . : 
150,000 10 570 Great Northern of Copenhagen J ͤ TP UTOR 
£89,500 100 417 . Halifax X Bermuda Cablo4) 7; 1st Mort. Deb. (red.)... 
17,000 26 12/6 ' Indo-Európcaün... oie iei eerte rto e e Va eh Eran eae 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1804 . 
£100,000 100 4Z Pacific & Europesn Tel. 4, Guar. Debs. (red. I Saves 
11,839 8 Re ERE Ye Ter enka SPEO. 
3,381 8100 Cert.| 6% Submarine Cables Trust . . i 
15,609 10 e. West African Telegraph n 
£200,000 100 6% Do. 6 per Cent. Debentures (red.) ............... 
30,008 2} West Coast of America . | 
£150,000 109 47 * Do. 4 per Cent. Debentures . | 
88,921 10 2/8 West India and Panaina ................... eee ere 
34,563 10 6/0 Do. 6 per Cent. Ist Preference ' 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ..................... 
£80,000 100 57 Do. 5 per Cent. Debentures ................. ...... | 
£389,731| Stock 4% Western & Brazilian 4 per Cent. Debenture Stock. 
£158,100 100 65 Western Union 6 per Cent. Sterling Bonds (red.) 


SHARE LIST. 


PREVIOUS Price | RATE TER Business Dong 
WEEK s Price, N CENT. Divipexp Dur. Dursa Weex 
Nov. 22. Nov. 29. Y ixi Dp. | EN DINO Nov. 29. 
| 
| £ 8. d. Highest Lowest 
100 104 100 104 | 8 16 11 January and July E | sae 
3 4 3 4 és June and December .. we dU ies 
85 90 85 90 611 1 i.i | we 
66 69 66 69 5 0 5 Feb, May, Aug., Noy. "T | 255 
117 118 117 118 5 111 h A 117 1161 
171 181 171 18 5 0 0 - Hi E 
16} 151 15 1 4 11 0 | Mar., June, Oct., Dec. 154 15g 
107 111 107 111 411 6 June and December ... eus m 
198 102 198 202 319 8 | Jan., Apr., July, Oct. 2011 isi 
103 105 109 105 | 316 6 Á : 105 10i) 
9 10 | 9 10 8 0 0 | February and August 91 " 
19 20 19 20 5 0 0 d " ias s 
4 5 4 5 4 00 April and October. es S 
9 10 9 10 5 0 0 s wee 
103% 107% 103% 1077 441 January and July... vis iis 
12 124 lii 12} 614 3 Jan., Apr., July, Oct. 12 . 
101 104 lul 104 4 7 10 June and December ET 855 T" 
153 163 156 — lel 4 7 6 | Jan. Apr., July, Oct. | 182 157 
99 103 92 102 388 " 2 100] 901 
117 172 117 122 3 5 7 | May and November. “a vid 
15} 16 | 15s 16 4 7 6 Jan., Apr, July, Cet | 16 15} 
118 123 113 123 8 5 7 February and August. is au 
99 103 99 103 417 4 | January and July. . 
10) 103 lvo 103 417 1 i » eo one 
99 103 99 103 417 1 n M Ms | sss 
100 108 100 L3 417 1 4 M „ NEN 
lot 104 101 104 8 16 11 | February and August 5 js 
1017 1017 1012 10i% 3 16 10 | May and November. 103 101 
111 112 111 OR 4 9 4 Jan., Apr., July, Oct. 11} 11} 
151 13 151 136 3 15 0 T » 1518 NE 
31 33 31 33 315 9 January and July...... 18 es 
100 103 loo 103 4 7 5 ni yd P 
43 52 43 52 ' 416 2 | May and November .. 433 43 
106 109 106 109 5 10 1 | March aud September vis V" 
103 1086 103 106 3 15 6 Juno and December. i.t i 
7 8 7 8 6 0 0 ^ April and October...... cus 
130 135 123 133 410 9 » » 130 
2} 3 2} 31 4 9 3 December and July ... vis 
" 1 g 102 413 0 March and September sas 
1 " i 
102 105 102 106 918 8 January and July...... wie 
1 1} 1 1} ux May and November .. 1} 1 
10) 10} 10 1 5 14 3 re 5 - 
9 10 8 9 613 4° 
105 103 106 109 413 7 January and July S yis 
104 107 101 107 8 15 0 June and December. 105 e 
93 103 93 103 616 ^ March and September i bor en 
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ELECTRICAL COMPANIES’ SHARE LIST. 


— — — — 


~ Amount | Last | Previous Price RATE PER Bosrwzss Doxz 
AMEN on Divi- NAME. Wzxxx's Paice, Wednesday, Cxnr. Dm Don. Duarxo WIIX 
* _ — nix. Db. DEND. Nov. 22. Nov. Tn p. ENDI&O Nov. 29. 
TELEPHONES. £ s. d. Highest Lowest 
44,000 £5 3/0 | Chili Telephone (fully paid . . 2 3 2 3 613 4 August is id 
224,850 10s. 0/1) | Consolidated Telephone Const. & Manufacturing .. 1 i 415 3 | July ......... Pm . . 
71,000 1 115 Monte Video Telephone Ordinary  ............... 5 0 O | October ........ €—S e e 
86,492 1 | Do. ö per Cent. Preference ........... N 1 1 5 0 0 e " 
190,000 5 T National ..... Slo 5 51 5 5 514 3 | February and August 5l ók 
15,000 10 | Do. 6 per Cent. Cumulative let Preference ..| 14 15 14 15 4 0 0 " T m yis 
15.000 10 $0 Do. ö per Cent. Cumulative 2nd Preference .. -| 1% 15 14 15 400 T » e. e 
250,000 2/6 | Do. 5 per Cent. Non-Cumulative 3rd Pref. ..| — 31 — 54 51 5 | 41011 EN: 574 5} 
1,329,471 | Stock 3457 * Do.  Debenture Stock 3} per eoe (red.) 100 102 100 102 3 8 8 June and December wes : 
171,504 1 0/4 Oriental — € — 1 1 5 0 O | April and October...... . 
58,000 5 6jo United River Plate . ... . .. .. 4 i 4 5 514 3 |July ....................... e . 
18. 89 5 oe Do. 5% Cumulative Preference (£3. 10s. bald. 4 3 E ose T 
£179,937 | Stock 37 * Do. 5 per Cent. Debenture Stock (red.) .. 108 lob 108 413 9 | June and December. se 
ELECTRICITY SUPPLY COMPANIES. | 
100,000 1 .. | Blekh'th &Gr'nw'ch D'st'ct Elec. Lt.Ord.(fally pa: ) i 1 i 1 | T = 925 " 

6, ,000 10 7/92 ' Bournemouth and Poole Electrioity Supply Ord. ..| 12 13] 12 13} 2 18 10 aes - 

6, 000 10 4/6 , Do. 4$ per Cent. Cumulative Preference .-.| 10 ]1 10 ll 4 110 m "s ; 
19,661 5 2/6 Brompton & Kensington Electricity Supply Ord. . — 7% 8% 73 8 315 0 vie m ssa 
12,000 5 3/6 Do. 7 per Cent. Preference "C i 9 10 9 10 310 0 | Marchand September Mus 88 
20, 000 5 bes Calcutta Elec. Supply Ordinary (£4 paid ) ce i 5} 6 63 7 T T one zm 
$0,000 5 | 4/0 | Charing Cross & Strand Electricity Supp y Corp. .. 10 11 10 ll. 4 110 | February & August... 102 10§ 
20,000 5 i Do; Nos. 3,001 to 50,000)  ............... iive 91 103 9b 103 5 i o es 
20,000 5 2/3 per Cent. Preferences e 51 61 51 61 812 0 T » "e e 
31,000 5 2/6 heic Electricity Supply Ordinary ..... ... 5 8 9 8 9 8 6 8 | Maroh ..................... 8i 8| 

£100,000: Stock 44% * Do. 43 per Cent. Debenture Stock (red.) . . 111 118 111 113 4 0 9 | Juneand December... is ss 

$1,200,000 91, 000 53 ChjicagoEdisonlst Mort. 5% d year Gold Bonds (red.). 100 110 100 110 41011 | April and October. 175 - 

60,000 10 7/0 DS London Electric Lightiny Ordinary ...... esso l} 1%} 114 12 416 0 | February and Au 12 11$ 
40,000 10 67 : per Cent. Cumulative Preference ......... 13 14 13 It 4 5 9 | January and July. 

£400,000 | Stock 5% -*. 5 per Cent. Debenture Steck (red. )... rem 125 130 125 130 317 5 | June and December .. 126} 126 
40,000 10 POE 80 d of London and Brush Prov. Ordinary. 104 113 lob 113 iri 1t ‘ae 
20,000 10 60 | Do. 6 per Cent. Cumulative . A 13 14 13 11 4 5 9 | Marchand September 120 à 

£200,000 | Stock | 7/8 Do. 457 Deb. Stock Certe. (all pd) (red.). S ni 114 [|ain m z i 112 n 
15,000 5 i 10% Kensington and Knightsbridge Ordinary ............... 13 11 12 479 — wept 
10,000 5 6,5 Do. ö per Cent. Ist Preference ............ errr re a 71 7 21 71 317 5 | January a ai m "ds | wns 
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20,000 5 Do. 6 per Cent. Cumulative Preference 53 6 5 6 . 5 I 
£90,000; Stock | 447 Do. 4 per Cent. Ist Mortgage ne ret be — 113 116 113 116 318 7 | November and IE 287 
300,000 l 0/93 | Castner-Keliner Alkali Co. (fully paid) .................. 1 1 1} lè 5 6 8 sas iis 
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Mr. E. K. Scorr raises a number of interesting points 
in his note, in another column, on the hysteresis loss in 
armatures, and the questions he asks are probably not easy 
to answer. There is, in fact, a good deal of uncertainty as 
to the relation of the hysteresis loss in armature cores to the 
hyateresis loss which is found in the same iron when it is put 
through a cycle of magnetisation by reversing the field in the 

manner in which the field is reversed in ordinary magnetic 
tests. According to Prof. BAILEx's experiments, the hysteresis 
loss, in weak and even fairly strong fields, is greater when 
the reversal takes place by rotation than when reversal takes 
place by reducing the field to zero and reapplying it with 
opposite sign. Sometimes it was found to be quite 40 per 
cent. greater. His figures showed that the induction had to 
raised above 15,000 C.G.S. units before the hysteresis loss 
due to a revolving field became lower than that due to ordi- 
nary reversals. At what may fairly be described as very high 
inductions—namely, at inductions exceeding 18,000—the 
hysteresis of rotation fell off rapidly, and as the induction 
rose to 20,000 C.G.S. units or more it almost vanished, the 
effect predicted by Mr. Swinsurne from Prof. Ewixd's theory 
occurring. — 
As to the question of vibration, what Prof. EWG showed 
was that under sufficiently violent vibration a piece of iron 
would possess almost no retentiveness, and consequently 
during a slow cyclic process of magnetisation the rising and 


falling curves could be compelled by vibration to come into 
practical coincidence. But this is not tlie same thing as saying 
that no dissipation of energy is produced by the interactions of 
the magnetic molecules when a strongly vibrated piece of iron 
is being magnetised. The molecular bonds have to be broken 
up somehow, and to break them up will require the expendi- 
ture of work, whether that is supplied by the magnetising 
force itself or by the source of energy to which the vibration 
is due. So far as we know, Prof. Ewinc has never suggested 
that vibration furnishes a means of getting iron to respond to 
changes of magnetising force without dissipation of energy — 
that is to say, without hysteresis loss He has only proved 
that whatever loss there occurs must be supplied otherwise 
than from the magnetising current. As to the last question 
raised in Mr. Scorr's Paper, we cannot agree with the sug- 
gestion that simply to maintain iron in a constant state of 
induced magnetisation requires more energy to be expended 
when the iron is vibrated than when it is not. Apart from 
this, however, the vibration which occurs in even the worst 
balanced dynamo can scarcely be regarded as sufficient to 
affect the question of hysteresis loss in the armature core, 
though the question of rotation versus reversal is undoubtedly 


one of great practical interest. 
— — 


Tak statements made by Prof. S. P. Tompson at the 
Institution dinner on Wednesday night, with regard to the 
establishment of local centres of the Institution, where 
Papers read in London will be discussed simultaneously 
with the meetings at Westminster, are of extreme interest, 
and no doubt all members living away from the metropolis 
wil appreciate the benefits conferred by this new move- 
ment. On inquiry we learn that a meeting of members 
of the Institution living in the North-Eastern District 
is to be held in Newcastle-on- Tyne on Wednesday next, 
under the presidency of Mr. J. F. C. BSwErL (borough 
electrical engineer of Sunderland), when a petition to the 
Council will be drawn up, as required by the articles of 
association. This meeting, at which Prof. TnuowrsoN and 
other members of the Council will probably be present, will 
be held at the Durham College of Science, at 8.80 p.m. 


— 

We have commented on previous occasions on the 
impardonable action of the Cardiff Electricity committee in 
refusing to allow Mr. ArpELBEE, the resident engineer, to 
appoint his own staff, and in insisting on the assignment of 
the post of assistant engineer to a ‘glorified fitter.“ There 


D 
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have recently been several interruptions to the supply at 
Cardiff, and according to a member of the Electric Lighting 
committee, in a recent report on the accidents, Mr. APPELBEE 
cast the blame on certain of his subordinate officials. On 
Suturday evening last a failure occurred, due, we believe, to 
a fuse blowing in a sub-station, and this has been the cause 
of fresh attacks on Mr AÁrPELBEE by members of his com- 
mittee. Mr. AprELBEE, we may mention incidentally, was 
absent in London at the time of this last mishap, in connec. 
tion with the Cardiff Corporation's action against Messrs. 


FERRANTI. 
— e uc 


THE report of the board of United States naval officers, the 
text of which we print in another column, is, strange 
to say, almost the first published report made by an 
impartial and independent authority on syatematic tests 
made on a practical scale with Mr. Marcont's wireless tele- 
graph apparatus. It is to be regretted, however, that Mr. 
Marconi did not think fit to take the latest pattern of his 
instruments to show our American cousins. The maximum 
distance over which messages were satisfactorily transmitted 
was in this case only 164 miles, whereas it has been authori- 
tatively stated (see The Electrician, Vol. XLIII., p. 663) that 
during the recent naval manouvres signals were exchanged 
between vessels 74 miles apart. Mr. Marconi should also have 
made use of the apparatus he claims to have invented for 
preventing interference, about which so much has been said 
and so few results exhibited. It is gratifying to see that the 
United States Navy Board have duly observed the danger from 
shock and the possible deleterious effect on the compass. Note 
should also be made of the maximum speed recorded in the 
report, which is much less than figures published in this 
country with reference to previous trials. Even if a speed 
smaller than this could only be attained, the invention 
would still be of enormous utility ; but the field of usefulness 
would be incalculably increased if speeds could be approached 
such as now obtain in ordinary Jand-line telegraphy and the 
mode of manipulation assimilated. Twelve words a minute 
* for skilled operators" would be very slow for commercial 
and Press messages. We believe that several (and probably 
among them Mr. Marcon: and his associates) are working 
at this problem. 

— — . — . — — 


American Cable Enterprise. —A bill has been introduced in 
the Washington House of Representatives for the laying of a 
Government cable to Hawaii, the Philippines, Japan and 
China. 


Cable Interruptions and Repairs:— 


Date of Interruption. Date of Repair. 
Latakia - Cypruun June 21, 1899 — ie 
Cayenne— Pinhieros ............ Oct. 11,1899 — 
Zanzibar Mombassa Oct. 27,1899 — ik 
Aden — Zanzibar . Nov. 26,1899 — Dec. 3, 1899 


The Goldsmiths’ Institute.— The annual prize distribution 
at the technical and recreative Institute of the Goldsmiths’ 
Company took place last night. The Attorney-General (Sir 
Richard Webster), Prime Warden of the Goldsmiths’ 
Company, introduced Mr. H. H. Asquith, Q.C., M.P., who 
distributed the prizes. 


London and Budapest Telegraph Line.—On Monday the 
direct telegraph line between London and Budapest was 
opened by the exchange of congratulatory telegrams between 
the Duke of Norfolk and the Hungarian Minister of Commerce. 
The line is nearly 1,400 miles long, and chiefly of copper. 
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The route followed is across the Channel to France, and 


thence through Switzerland .and Austria to the Hungarian 


capital. 


North Wales University College.— The authorities of the 
University College of North Wale:, Bangor, have for long 
desired to develop their electrical engineering department, but 
have been hampered in carrying out their wishes in this direc- 
tion by lack of funds. The Drapers’ Company, London, have 
generously voted the University College of North Wales a sum 
of £600, payable in two instalments, towarda maintaining the 
electrical engineering department for not less than three years. 


Presentation to Sir John Donnelly.—On Wednesday evening, 
Nov. 29, a presentation was made to Major Gen. Sir John 
Donnelly, K. C B., who his just retired from the post of 
secretary to the Science and Art Department, which he held 
for a period of 40 years. Sir John Gorst made the presenta- 
tion on behalf of the present and past members of the staff of 
the department, and expressed the high sense of esteem in 
which Sir John Donnelly was held both by his superiors and 
by his subordinates. 


French Cable Enterprise.— A meeting of the Cable 
Committee of the Ministry of Commerce was heldin Paris on 
Saturday, and discussed the outlines of the bill prepared by 
the French Government for connecting up the French colonies 
to France by French-owned submarine cables. The meeting 
lasted two hours, and proposals were accepted by the com- 
mittee that a bill should be laid before the Chamber embody- 
ing details which a specially appointed sub-committee is now 
considering. The project is meeting with strong support from 
certain quarters in Paris, and it is anticipated that, notwith- 
standing the opposition of experts, the bill will receive legisla- 
tive sanction. 


The Magnetic Blow-out Patent.—4A decision was rendered 
on November 10th by Judge Thomas, in the United States 
Circuit Court for the Eastern District of New York, in which 
he held that the magnetic blow-out patent No. 288,167, dated 
August 14, 1888, is invalid and void, because not involving 
patentable subject matter, and the bill of complaint in the 
case of the Thomson-Houston Electric Co. versus the Nassau 
Electric Railway Co. which was based on this patent, was 
dismissed. This is tLe broad basic magnetic blow-out patent 
that is so well known in the electrical industry. The Nassau 
Electric Railway Co. was a defendant for the Lorain Steel Co., 
whose apparatus it was sued for using. 


Royal Institution —At the monthly meeting held on 
December 4th a letter was read from the Goldsmiths’ Com- 
pany enclosing a donation from that company of £1,000 in 
order to mark its sense of the importance of the centenary of 
the Royal Institution, and for the continuation and develop- 
ment of original research, especially for the prosecution of 
further investigations of the properties of matter at tempera- 
tures approaching absolute zero. A vote was passed expressing 
to the court of the Goldsmiths’ Company the profound and 
grateful appreciation by the members of the Royal Institution 
of this second munificent manifestation of the company’s 
practical interest in the work of the Institution. 


Tramway Employés and Electric Traction.—The Dundee 
Corporation intend employing their present staff on the various 
electric tramway routes which are approaching completion. 
The manager, Mr. Fisher, has arranged a series of lectures 
on the subject of electric traction, to give the men an oppor- 
tunity of knowing the principles of the working of the system. 
In his first lecture, delivered last Friday, he announced that he 
proposed to confine himself in these lectures to describing the 
essential points necessary to enable the men to drive an 
electrically propelled car, and to keep it and its equipment in 
best order. The lecture was attentively listened to by his 
audience, a number of them asking questions at the close. 


Failure of Supply in Copenhagen.—Owing to an outbreak 
of fire in the main conduit of the Copenhagen central electric 
light station, and the consequent fusing of the electric light 
cables, Copenhagen was plunged into electric darkness late 
on Monday night last. Our Copenhagen correspondent 
informs us that the cables run through a brick conduit from 
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the central station into distributing boxes under the street ; 
there are about 18 cables in the conduit, The fire originated 
in this conduit, and was due presumably to earths on the 
mains, which have lately given considerable trouble on this 
account. The fire was got under in about an hour and a 
half, but all the mains in the conduit were destroyed. To 
make matters worse, it appears that water was poured into 
the conduit before the mains were disconnected. The damage 
did not extend beyond the conduit, and is estimated at about 
£2,000. The authorities are withholding fuller particulars, 
since they wish to keep the matter as dark as possible. Some 
days must elapse before the electric lighting is restored, and 
meanwhile the city is experiencing considerable inconvenience. 
Work had to be completely suspended on Monday night in 
several of the newspaper offices. 


Underground Rapid Transit in New York.—The Rapid 
Transit Commissioners, says our New York correspondent, 
will advertise for bidders for the underground electric 
system. The contractors’ bond has been reduced to 
$5,000,000, with a cash payment as guarantee of $1,000,000. 
While building the road, for which five years are allowed, 
he must pay the interest on the bonds issued by the city 
to furnish him the money for the work, and in addition 1 
per cent. annually on the amount of these bonds, which it 
is calculated will entirely redeem the issue at the end of the 50 
years for which he is to operate the completed road. Besides 
this, he is to pay the city a certain percentage ofall the gross 
earnings above $5,000,000 yearly, the size of this percentage 
and the sum for which he undertakes to build the road both 
being the subjects for competitive bidding. After buildiug 
the road the contractor must furnish an additional bond for 
the million dollars to ensure his paying the city's proportion 
of the gross earnings, and at the same time his cash guarantee 
of $1,000,000 and the original bond of $5,000,000 will be 
released. The contractor must bid for the entire contract, 
bidding by sections, of which there are four, and must build 
by sections, beginning at the southerly terminal. 


Large Electric Railway Generators.—We learn that a 
contract has been awarded to the Westinghouse Electric Co, 
of Pittsburg, for the heavy generating machinery for the new 
power house of the Manhattan Railway Co. and the apparatus 
for sub-stations. The apparatus consists of eight three-phase 
alternating-current generators, each of 6,650 B.. capacity, 
together with such step-down and converting devices for the 
sub-stations as will be necessary to transform the alternating 
current into continuous current at 500 volts, to be fed to the 
third rail of the elevated system. The Westinghouse Co. 
state that the 6,650 n.r. generators will be the largest ever 
designed or constructed, being something over 40ft. in height, 
while the rotating field-magnets of the generator, which form 
at the same time the engine flywheel, have a diameter of 32ft. 
The weight of each machine and engine complete will be 
nearly 1,000 tons. The current generated by these large 
machines will be conveyed to sub stations conveniently located 
about the city, and in these sub-stations will be installed 20 
rotatory converters in units of 2,000 H. Pp. each. The first of 
the large dynamos is due for delivery in about nine months, so 
that it is expected that electric trains will be running on a 
portion of the Manhattan system within the incomi: g year. 


Accident in a City Sub-Station.— At about 6:40 p.m. on 
Wednesday evening au accident of a rather serious nature 
occurred in one of the transformer sub-stations of the City of 
London Electric Lighting Co., causing a failure of supply in 
the whole eastern district of the company's area. It appears 
that the cut-out controlling one of the transformers had 
fused badly, failing to clear the contacts and causing an 
arc. The arc spread to other mains in the proximity 
and short-circuited them. Eventually it burned free, but not 
before the whole of the transformer sub-station was filled 
with smoke. Eight out of the 22 sub-stations belonging 
to the company were affected by the short-circuit, causing 
a stoppage of supply varying from 10 to 40 minutes. 
The accident was localised in less than 20 minutes, and the 
repair of the sub-station was promptly put in hand. The 
fuses, cut-outs, mains, instruments, &c., were all replaced by 
7 a. m. yesterday morning, the company's staff showing their 
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usual activity (engendered, we fear, by hard experience) in deal- 
ing with breakdowns. The type of cut-out which caused the 
trouble is one that is no longer being employed by the 
company. 

Obituary.—The death is announced of Frau Anna von 
Helmholtz, widow of the late distinguished physicist, 
Hermann von Helmholtz. Frau von Helmholtz was the 
daughter of the professor of law, Robert von Mohl, and 
married Prof. von Helmholtz, who then occupied a professorial 
chair at Heidelberg, in 1861. Her salon, both at Heidelberg 
and in Berlin, whither her husband was transferred in 1871, 
was, says T he Times, a great centre for those who were interested 
in German science and art, and was frequently visited by the 
late Emperor and the Empress Frederick. In particular, Herr 
aud Frau von Helmholtz cultivated music, and belonged to 
the most intimate circle of Richard Wagner's friends. A 
brother of Frau von Helmholtz, Dr. von Mohl, reside: in 


Cairo as a member of the Administration of the Egyptian 


Debt, and her only daughter is the wife of Herr Arnold von 
Siemens, head of the firm of Siemeus and Halske. 


The death is announced at Edinburgh on the 6th inst. of ö 


Mr. David Bruce Peebles, head of the firm of Messrs. D. 
Bruce Peebles and Co. Mr. Peebles was born in 1826 at 
Dundee, and at an early age entered the Great Western Rail - 
way Co. 's locomotive works at Swindon. In 1866 he started 
in business for himself at Fountain Bridge, and subsequently 
established extensive works at Bonnington. Mr. Peebles was 
best known in gas engineering circles, but his name has been 
prominently before the electrical world for some years. He 
was & past president of the Royal Scottish Society of Arts and 
& Fellow of the Royal Society of Edinburgh. 

The Institution's Visit to Switzerland. — The photographs 
taken during the tour of the Institution of Electrical 
Engineers in Switzerland last September are now exhibited in 
the library of the Institution (28, Victoria.street, S. W.), 


where they will remain on view until next Tuesday. Some 
of these are very fine, and reflect great credit on the amateur . 


photographic artists. As might be expected, the views of 
scenery are the most pleasing among which we may 
particularly mention those taken by Messrs. Fawcus and 
Mountain ; & successful snapshot of a falling avalanche, taken 
by Dr. C. Bauer; and some beautiful cloud and snow 


pictures, due to Mr. A. A. C. Swinton, which will awaken ` 


envy in the minds of all photographers. So far as electro- 
technical matters are concerned, the photographers have 
naturally experienced diffieuliy in obtaining good views. 
The best is undoubtedly & small but extremely sharp 
pieture of & pole lightning arrester, taken by Mr. J. T. and 
Dr. D. K. Morris, showing at once the characteristic features 
of Swiss overhead construction and Swiss mountain scenery. 
Another is a good view of a transformer tower, due to Mr. 
C. W. 8. Crawley; and there are also some good reproduc- 


tions of motorcars and of overhead equipment on the Burg- 


dorf-Thun Railway. Figure studies“ are very numerous, 
some most amusing. Prof. Perry and Mr. Crompton seem to 
have been singled out as victims most frequently. 
most of the members have kindly placed their negatives at 
the disposal of the exhibition committee, copies of some of the 
photographs can be obtained on application at the library. An 
album of selected photographs is being prepared, copies of 
which will be presented to the Institution, the President, and 
the Secretary by members who took part in the trip. Copies 
of this album may also be obtained by individual members if 
ordered this week. 


The Efficiency of Electrical Transmission of Sound.—At the 
meeting of the Académie des Sciences, on November 27th, 
M. Dussaud made the following communication with regard 
to some experiments he had made on the efficiency of electrical 
transmission of sound. These experiments were made to find 
the best conditions for electrical transmission of sound 
through telephone circuits. At the transmitting end it was 
found that the efficiency could be increased by increasing the 
number of microphone discs and enclosing these in a resonance 
tube in which the vibrating air-column could be agitated by 
the voice. The results were still more satisfactory if the air could 


play readily on to both faces of the plates. Small carbon 
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blocks separated the plates from each other at the receiving 
end. The efficiency of the line is considerably improved by 
increasing the number of facets at the poles of the electro- 
magnet, each facet having opposite it a separate disc, these 
discs being most advantageously arranged when the air- 
column can play on to both faces, With this arrangement of 
transmitter and receiver the efficiency was so good 
as to register on a phonograph. Using the phono- 
graph as a criterion of the transmission efficiency, it 
was found possible, using ordinary telephone currents, to 
register, at distances of several mi'es from the transmitting 
end, ordinary telephone conversations, theatrical perform. 
ances, and public speeches. At the invitation of the Depart- 
ment of Public Instruction, these experiments were repeated 
in their presence on November 15th last. The transmitter 
was set up in the physical laboratory of the University of 
Geneva, and the receiver in the large amphitheatre of the 
same building. More than 1,000 persons in the hall were 
able to hear clearly, and without missing a eingle word, the 
speeches addressed to the transmitter. Further, the efficiency 
was such that the intensity and quality of voice of different 
persons could be readily distinguished and recognised, despite 


the numerous transformations which the energy had under- 


gone from the voice of the speaker to the phonograph. 


United States Navy Report on Wireless Telegraphy.— 
The United States Navy Board, which recently performed the 
experiments with Mr. Marconi's wireless telegraph apparatus, 
duly recorded in our columns, has now issued the following 
report :— 

We respectfully submit the following findings as the result of our 
investigation of the Marconi system of wireless telegraphy: It is well 
adapted for use in squadron signalling under conditions of rain, fog, 
darkne:s, and motion of speed. Wind, rain, fog, and other conditions 
of weather do not affect the transmission through space, but damp- 
ness may reduce the range, rapidity, and accuracy by impairing the 
insulation of the aerial wire and the instruments. Darkness has no 
effect. We have no data as to the effects of rolling and pitching, but 
excessive vibration at high epeed apparently produced no bad effect on the 
instruments, and we believe the working of the system would be very little 
affected by the motion of the ship. The accuracy is good within the 
working ranges. Cipher and important signals may be repeated back to 
the sending station, if necessary, to ensure absolute accuracy. When ships 
are close together (less than 400 yards) adjustments, easily made, of the 
instruments are necessary. The greatest distance that messages were 
exchanged with the station at Navesink wan 16:5 miles. This distance was 
exceeded considerably during the yacht races, when a more efficient set of 
instruments was installed there. The best location of instruments would 
be below, well protected, in easy communication with the commanding 
officer. The spark of the sending coil or of a considerable leak, due to 
faulty insulation of the sending wire, would be sufficient to ignite an 
inflammable mixture of gas or other easily lighted matter, but with direct 
lead (through air space, if possible) and the high insulation necessary for 
good work no danger of fire need be apprehended. When two transmitters 
are sending ut. the same time, all the receiving wires within range receive 
the impulses from transmitters, and the tapes, although unreadable, show 
unmistakably that such double sending is taking place. In every case, under 
a great number of varied conditions, the attempted interference was 
complete. Mr. Marconi, although he stated to the Board before these 
attempts were made that he could prevent interference, never explained 
how nor made any attempt to demonstrate that it could be done. 
Between large chips (heights of masts 130ft. and 140ft.) and a 
torpedo-boat (height of mast 46ft.), across open water, signals cin 
be read up to seven miles on the torpedo boat and eighty-five 
miles on the ship. Communication might be interrupted altogether 
when tall buildings of iron framing intervene. The rapidity is not 
greater than twelve words per minute for skilled operators. The 
shock from the sending coil of wire may be quite severe and even 
dangerous to a person with a weak heart. No fatal accidents have 
been recorded. The liability to accident from lightning has not been 
ascertained. The sending apparatus and wire would injuriously affect the 
compass if placed near it. The exact distanceis not known, and should 
be determined by experiment. The system ix adapted for use on all 
vessels of the navy, including torpedo-boats and small vessel, as patrola, 
scouts, and despatch boats, but it is impracticable in a small boat. For 
landing parties the only feasible method of use would te to erect a pole 
on shore and then communicate with the ship. Toe system could be 
adapted to the telegraphic determination of differences of longitude in 
surveying. The Board respectfully reconsmenls that the system be given 
a trial in the navy. 


Opening of the Greenock Corporation Electricity Works.— 
As briefly noticed in our last issue, the Greenock electricity 
works were opened on November 80th. As the internal work 
in the station is hardly sufficiently completed to enable any 
satisfactory photographs to be procured, we shall defer giving 
a detailed description of the plant until it is all erected and 
finished. We may, however, mention that the boiler house 


plant consists of two Babcock and Wilcox boilers, fitted with the 
firm’s own chain grates, and Green’s economiser. The engine 
room plant, the contract for the whole of which was placed 
with the India-Rubber, Gutta-Percha and Telegraph Works 
Co., will consist of three Belliss-Silvertown sets, one of 150 u.r. 
and one of 250 B.. being already erected, while a second 
250 H.. set will be erected shortly. The small engine is 
connected to two 250 volt dynamos, and the larger ones will 
be connected to a single 500 volt machine each, The switch- 
board is quite one of the Silvertown Co.'s best, and when 
completed will have & very fine appearance. The contract for 
the street work was placed with Messrs. Callender, who have 
laid a very complete network of their well-known mains, as 
well as 44 Brockie-Pell arc lamps, along the main streets. 
Before asking Mrs. Cameron to switch on the light, Bailie 
Cameron, the convener of the Electricity committee, gave an 
account of the history of the undertaking. The Corpo- 
ration of Greenock obtained a provisional order in 1883, but 
did not think of making use of it until three years 
ago, when their movements were accelerated by the appli- 
cation of two private companies for permission to come into 
the town to supply electric light. Mr. Fedden was appointed 
engineer a little over a year ago, and the estimates he 
made amounted to £980,000, while the offers subsequently 
received totalled only £1,700 in excess of this. The 
erection of the works to their present stage had only taken 
seven months and ten days, which he thought was a record. 
After the ceremony, an exhibition of domestic electrical appli- 
ances, &c., was opened by the provost. and in the evening, at 
the invitation of the Silvertown Co., about 70 guests dined at 
the Tontine Hotel. Provost Wood, of Partick, in proposing 
the success of Greenock and its industries, incidentally men- 
tioned that in his own town the nezotiations with their big 
neighbour, Glasgow, had fallen through; but he still thought 
that some day in the future the two undertakings would be 
amalgamated, and that he hoped that when his good friend 
Mr. Chamen—whom he saw present—came to take over their 
station, he would find one in every way worthy of the rest of 
his work in Glasgow. He also mentioned that they were 
hoping to follow the example of Shoreditch, and combine their 
electrical station with a dust destructor, but that up to the 
present they had been iuterdicted. Mr. Chamen subsequently, 
referring to Provost Wood’s remarks, said he felt sure that 
when he came to take over the Partick station in the future 
he should find it all that could ba wished. He would be very 
pleased to take over the electricity station, but as for the dust 
destructor ! 


E -— 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &0. 


TO-DAY (FRIDAY), December 8th. 
INSTITUTION OF CIVIL ENGINEERS. 

2,30 p.m. Students’ Visit to the Works of the Baker-street — Waterloo 
Railway. Assemble at the Worke, near Charing Cross Railway 
Bridge. 

PHYSICAL SOCIETY. 

ó p.m. Meeting in the Physical Laboratory of the City and Guilds 
Technical College, Leonard-street, Finsbury. Papers to be read: 
(1) “ Cylindrical Lenses.“ ly Prof. S. P. Thompson. F. R. S.; 
(2) “ Exact Formule for Lenses," by T. H. Blakesley ; (5) On 
an Organic Compound of Great Doulble-Refraction,” by Prof. S. P. 
Thompson, F. R. S. 

INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. General Meeting. Paper to be read: A Continuous Mean- 

Pressure Indicator for Steam Engines." By Prof. W. Ripper. 


TUESDAY, December 12th. 
InstTiruTION OF CIVIL ENGINEERS. 


8 p.m. Ordinary Meeting. Paper to be submitted for discussion: 
"Combined Refuse-Destructors and Power-Plants.” By C. 
Newton Russell. 
WEDNESDAY, December 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7.30 p.m. Students’ Meeting at 28, Victoria-street, S. W. Paper to 


be read. Electric Tramways.” 


THURSDAY, December 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. The following Paper will be 
read: “Electrical Time Service.“ By F. Hope-Jones. 


By R. Grigg. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBE.] 


Chemical Work of Becquerel Rays.—The mysterious source of 
energy of the Becquerel rays has been made to do many things 
already, and an important addition to its range of operations 
has just been made by Paul and Sklodowska Curie, who have 
found that these supremely interesting rays are capable 
of converting oxygen into ozone. It is easily observed 
by keeping any of the new radiant substances in a stop- 
pered bottle. On opening the bottle the characteristic smell 
of ozone is perceived. It is dissipated slowly, and is rein- 
forced on closing the bottle for 10 minutes. The pressure 
of ozone is also proved by the colouring of a mixture of starch 
and potassium iodide spread on a piece of paper. Here we 
have, then, another constant expenditure of the energy of the 
rays whose source is unknown. They also have a variety of 
other chemical effects. The glass of the bottles turns violet 
or black in contact with the radiant salt, and the colour 
gradually penetrates through the thickness of the glass, 
although the latter be free from lead. The rays also modify 
the chemical structure of a platino-cyanide screen. The least 
luminous salts show the highest chemical activity. 

[M. and Mme. CuniE, Comptes Rendus, Nov. 20, 1899.] 


Action of Coherer.—Tommasina’s discovery of conducting 
chains among the particles of a coherer may, according to 
R. Malagoli, be further illustrated by placiog, at the bottom 
of a beaker filled with petroleum or vaseline oil, a metallic 
disc carrying a layer of brass turnings, surmounted by a small 
metallic sphere connected with a feeble influence machine. 
The first phenomenon observed is the “electric dance of 
the particles discharging the electric charge by convection. 
On diminishing the distance between the disc and the 
sphere, a moment arrives at which a number of par. 
ticles form themselves into a cliain, and a spark proceeds 
along the chain, welding it together, while all the loose 
particles fall back on to the disc. It is clear that the rate of 
oxidation of a metal has less influence upon the behaviour of 
the chain than has its fusibility. The dimensions of the 
particles will also have an important influence, since upon 
them depends the chance there is of a chain being formed. 
It should be difficult to decide theoretically as to whether 
numerous light particles would form a chain quicker than a 
small number of heavier particles; we may take it for granted, 
however, that some kind of convective discharge precedes the 
chain discharge in every case. 

[R. MALAGOLI, Nuovo Cimento, October, 1899.] 


Thermoelectric Measurements.—In the study of thermoelectric 
phenomena the most logical method consists in observing the 
temperature of the conductor itself. But the little-known 
thermal conductivity introduces a complication, and therefore 
it is usual to adopt some calorimetric method in measurements 
of the Peltier effect and the like. The reduction of the diameter 
of the wires necessary to make thermal conduction negligible 
brings about a pronounced evolution of Joulean heat, which 
often masks the effect to be measured. P. Straneo has there- 
fore overhauled the direct method, with a view of making it 
practically available. The theory developed is complicated 
enough, but its application may be simplified considerably by 
periodically varying the direction of the current and finding 
the points at which a stationary condition is established. 
This, it will be remembered, is a device first adopted by 
Angstrém. The author was able to operate with iron and 
nickel rods 4mm. thick, and claims that his method is appli- 
cable under widely varied conditions. The experiments on 
the Peltier effect in a magnetic field, carried out by Pochet- 


tino, are a case in point. 
[P. SrTRANEO, Nuovo Cimento, October, 1899.] 


Thermal and Electrical Conductivity.—F. Kohlrausch shows 
that the stationary distribution of temperature in an electri- 
cally heated body only depends upon the ratio c/w of its 
electrical to its thermal conductivity, and upon the difference 


of potential between the electrodes. From this he deduces a 
simple and reliable method of determining that ratio and also 
the thermal conductivity. Wiedemann and Franz's hypo- 
thesis that c/w is a natural constant has been invalidated by 
the researches of Lorenz, and therefore the distribution of 
temperature is not the same in all metals. The author 
assumes that the terminal surfaces of the body are kept at a 
certain difference of potential, and that the other surfaces are 
non-conducting both for heat and electricity. He regards 
c/w as a function of the temperature t, and obtains the integral 


^ dt =~ Liss cv 4 el, 
10 2 

when v is the difference of potential and c,c! are constants. If 
c/w is proportional to the absolute temperature, the tempera- 
ture maximum is 168° for pure metals whose ends are 
maintained at 0° and a difference of potential of 0-1 volt. 
Gaps and holes in the metal are without influence upon the 


result. 
[F. KonrBauscH, Sitz. Berl. Akad., 38, p. 711, 1899,] 


Diurnal Variation of Atmospheric Electricity.—Although 30 
different theories of atmospheric electricity have been pro- 
posed, the number of well-ascertained facts concerning it is 
almost incredibly small, and there is up to the present not 
much to show for 150 years of research. What the old 
physicists called the ‘ soft electricity of fine weather” is now 
recognised as the most important factor in the phenomena. 
It is generally known that the earth’s surface has a 
permanent negative charge and the upper regions of the 
atmosphere a permanent positive charge, but the distri- 
bution of potential below an altitude of 1,000m. is 
ag yet very obscure. With the aid of the Eiffel Tower 
observations, commenced in 1893, A. B. Chauveau has traced 
an interesting diurnal variation of the difference of potential 
between an elevated point and the ground. There is a 
maximum at 8 p.m. and another at 7 a. m., with minima 
at 3 a.m. and 4 a.m. respectively. At the central meteorolo- 
gical bureau close by the same curve is observed in winter, 
but in summer the day minimum is exaggerated and the 
night minimum reduced. Tropical stations, such as Batavia, 
hardly show the night minimum at all. The author, whilst 
pointing out the importance of the double oscillation, attri- 
butes the irregularities to the influence of the moisture of the 
soil. 

[A. B. CHAUVEAU, Journal de Phys., November, 1899. ] 


Anode and Cathode Rays.—A. Battelli and L. Magri, having 
subjected the same highly-exhausted tubes to bipolar and 
unipolar discharges, formulate the following rules: In every 
species of tube both anode and cathode rays are generated, the 
former proceeding from parts at higher potentials, the latter 
from parts at lower potentials. In the case of bipolar discharges 
all parts of the tube generate anode rays, except the cathode, 
which generates cathode rays only. But when only one electrode 
is connected with the machine, both anode and cathode rays are 
generated by the electrode connected. This may be shown 
by deflecting the rays by a magnet, when that portion of them 
which produces fluorescence of the glass is deflected like 
cathode rays, while the other, of the violet colour of the 
anode light, is deflected in the opposite direction. The anode 
rays have an oxidising action, while the portions of a metallic 
screen which are impinged upon by the cathode rays are less 
oxidised, probably owing to a reducing counteraction of the 
cathode rays. The charges conveyed bv the rays generated 
in unipolar discharges are studied by the authors by means of 
an ingenious combined vacuum tube and electroscope. 

[A. BATTELLI and L. Macr, Nuoro Cimento, October, 1899.] 


French Gift to Dover.—The French Association for the 
Advancement of Science has sent a handsome silver medal to 
the Dover municipality, in commemoration of the Association’s 
visit to the town in September last. The mayor, Sir William 
Crundall, said that the medal would be placed with the Cor- 
poration plate. A letter of grateful acknowledgment was sent. 
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HYSTERESIS LOSS IN ARMATURES. 


BY ERNEST KILBURN SCOTT, A. M. I. C. E. 


The hysteresis formula of Mr. C. P. Steinmetz, in which he 

showed that 
Hysteresis loss in ergs per cubic Bre 
centimetre per cyele : 


B representing the magnetic induction in C. G. S. lines per 
square centimetre, and n a constant varying between 


0:002 for soft iron wire, 

0:008 for thin sheet iron, 

0:0033 for (1) thick sheet iron, 

0:042 to 0:045 for (2) thick sheet iron, 
0:008 for annealed cast steel, 


was originally got out with a view to its use for finding the 
iron loss of alternate transformers at the moderate values for 
B which are customary in such work. Most writers of books 
on dynamo design have, however, taken it for granted that 
the formula held good for dynamo work, and practically all of 
them give a formula reading somewhat as follows: 


n:BY9p.N.V. 
1070 

P is the number of pairs of poles, 

N the number of revolutions per second, 


V the volume of the armature core in cubic centi- 
metres. 


Now, as a matter of fact, this formula is of no use what- 
ever for finding the hysteresis loss in an armature. 

Let us first of all take a numerical example :— 

In the fourth edition of ‘‘Dynamo Electric Machinery,” 
p. 526, there is a detailed list of the various losses in a 
50-kw. two-pole direct-driven Goolden dynamo, running 
at 500 revolutions per minute, the loss by friction, eddy 
currents, and hysteresis being set down at 255 watts. The 
writer happens to know the size of this machine, and, taking 
the cubic contents of the armature core at 55,000 cubic 
centimetres B at 14,000 C.G.S. lines per square centimetre, 
and the constant n at 008, we get, according to formula, 


Hysteresis loss) _ 0:008 x 14,000! x 500 x 55, 000 
in watts — 60 x 10° 


Again, referring to the table on page 168, giving the waste 
of power by hysteresis, we find that Dr. S. P. Thompson gives 
(for B at 14,000) the watts wasted per cubic foot at 100 cycles 
per second as 2,620. This is equivalent to 0:00925 watts 
wasted per cubic centimetre at one cycle per second, and we 
ihus get 


The hysteresis loss in watts = 


where 


590. 


0.00925 x 500 x 65,000 
60 


Or, averaging the two, 506 watts for hysteresis loss alone—that 
is to say, & figure just about double that given under test for 
friction eddy currents and hysteresis altogether. We must 
either assume therefore that those who published the tests 
have been drawing the long bow by about 150 per cent., or 
else that these calculations from the usual hysteresis formule 
are worthless. 255 watts does seem a bit low, but those who 
have data available will soon be able to convince themselves 
that the ordinary formula is very much at fault. 

If one looks up the writings of Prof. Ewing and others, it 
will be found that there are several hints that the condition 
under which iron is worked in an armature core is quite 
different from what happens in an alternating.current 
transformer. 

In Zhe Electrician, Vol. XXVII., p. 602, for example, Prof. 
Ewing wrote as follows :— 

“The dissipation of energy which has been shown to 
accompany hysteresis in cyclic variations of magnetism is 
an obvious outcome of the mechanically irreversible character 
of these unstable molecular movements. When the molecule’s 
equilibrium is upset it tumbles over and acquires kinetic 
energy in falling towards a new position of equilibrium. It 
oscillates about that, and communicates oscillations to its 
neighbours until the motion is damped out by setting up eddy 


Hysteresis loss in watts = 423. 


DECEMBER 8, 1899. 


currents in the surrounding conducting mass, and the energy 
of these currents is in turn converted into heat. , 

“ But what will be the heating effect when a magnetic 
cycle is performed, not by varying the amount of H, but by 
turning the iron round in a constant magnetic field? The 
question is of much practical interest, since that is the way 
that the magnetism is reversed in the core of & dynamo 
armature of the Gramme ring or drum type. . . . 

„In a series of experiments on dynamo armatures by Mr. 
Mordey, when a successful attempt was made to separate the 
loss of power due to magnetic hysteresis from that due to 
Foucault currents, the loss due to hysteresis was found to be 
rather less than the amount of energy which would be used 
up in reversing the magnetism by varying the field without 
rotation. 

„The molecular theory makes it probable that the work 
spent in reversing magnetism will be less when the reversal 
is accomplished by rotation in a constant field than when it 
is accomplished by reducing the magnetic force to zero and 
restoring it with sign reversed. A difference of this kind is 
especially to be looked for when the field is strong. In fields 
of no more than moderate strength the turning round of the 
iron will involve breaking of molecular ties, with those 
unstable movements to which the dissipation of energy is due. 
But when the field is very strong, so that the iron is nearly 
saturated, every molecule points steadily in the direction of 
the magnetising force all the while, und there is no oppor- 
tunity for irreversible movements. This deduction from the 
molecular theory seems to have been first pointed out by Mr. 
J. Swinburne.” 

We now know that Mr. J. Swinburne’s prediction that a 
piece of iron when revolved in a very strong magnetic field 
would exhibit no hysteresis is true, because it has been 
experimentally verified by Prof. Baily. Those who were 
present at the James Forrest lecture by Prof. Ewing last 
year will remember that when the plate carrying the little 
pivoted magnets was revolved in a weak magnetic field, 
breakings up of molecular groups occurred, but that in a 
strong magnetic field the magnets maintained a constant 
fixed position. There being no oscillation showed that there 
could be no loss of energy from hysteresis, although in the 
model there would be the friction of each magnet on its pivot. 

Of course it is immaterial whether the armature revolves 
between fixed magnets, as in dynamos, or the poles revolve 
inside a stationary armature core, as in certain types of 
alternators. 

The question is, Whether the magnetisation of an armature 
core may be considered & strong field ? The writer thinks it 
may, as the teeth of slotted multi-polar armatures work ordi- 
narily at a line density as high as 17,000 and 18,000 per 
square centimetre, whilst Gramme armature cores are fre- 
quently worked at 17,000.* The main core of multi-polar 
machines and the cores of smooth drum armatures work at 
anything between 6,000 and 14,000, but even in this case it 
is more than likely that the lines are crowded together near 
the periphery of the core and do not spread themselves equally 
over the total cross-section. 

It is customary to work alternators (which must of neces- 
sity have a large number of poles, on account of the frequency) 
at a low line density both in the main core and in the teeth, 
say 4,000 inthe former and 9,000 in the latter, but the reason 
for this proportionately larger core is to some extent the result 
of mechanical considerations. In the internal revolving pole 
form, for example, the core need only theoretically be the same 
depth as half the width of the pole face, but, of course where 
the poles are numerous, say 16 or 20 or more, the depth is 
usually much greater, to give mechanical strength. For alter- 
nators therefore the Steinmetz formula may be more nearly 
correct. 


* It would almost appear from this that the Gramme armature design 
is not so far wrong after all, and that the increased eddy currents in the 
interior windings and the spider may be compensated for by reduced 
hysteresis loss, Certain it is that designers have recognised for some time 
the distinct disadvantage of carrying the core discs of drum armatures 
right down to the shaft, and prefer rather to cut the iron away at the 
centre and work at a higher line density, even although such cutting away 
means the extra cost of a spider to carry the discs. 
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It is just possible that the discrepancy between the calcu- 
lated result and the actual result may be due to mechanical 
vibration of the iron core, for Prof. Ewing has observed that 
if iron is kept in a state of vibration whilst under test the 
hysteresis loss is diminished. A tightly pressed armature 
core would not appear to offer much opportunity for vibration 
in the plates, but that it does occur is shown by the fact that 
paper insulation on the stampings tends to become powdery 
and fall out. 

In commenting on Prof. Ewing’s researches and on Prof. 
Hughes’ experiments on the removal of strong residual 
Magnetism by continued tapping, Prof. Fleming says in 
„ The Alternate Current Transformer," Vol. I., p. 69 :— 

* In magnetising the field-magnets of an ordinary con- 
tinuous-current dynamo, work has to be done to a small 
amount at first, to bestow upon the iron its initial magnetisa- 
tion. If iron possessed the property of retaining strongly 
some 90 per cent. of its maximum magnetisation when the 
magnetising force is withdrawn, there would be no further 
need for a field exciting current; but as the least shock or 
vibration removes the slightly-held magnetisation of iron, we 
see that one function of the field exciting current and of the 
energy expenditure necessary to maintain it is to keep on 
reproducing the magnetism which the continual vibration 
knocks out of the iron. Hence in an ordinary dynamo we 
may consider that one part of the duty of the field exciting 
current is to keep on regenerating magnetisation, because 
mechanical vibration is continuously tending to remove it.“ 

Does it not follow from this reasoning that, if a dynamo is 
coupled to an unbalanced engine—say one that knocks badly— 
the energy taken by the field coils would be increased ? 
whilst, according to Prof. Ewing’s observations, the hysteresis 
loss in the armature would actually be diminished / 


INFLUENCE OF CHEAP FUELS ON THE COST OF 
ELECTRICAL ENERGY.* 


BY R. E. CROMPTON. 


The problems involved in this subject are worthy of the careful 
thought and consideration of members of this Institution. As water 
power is only available in the United Kingdom to a very limited 
extent, the bulk of our experience in generating, transmitting and 
distributing power on a large scale is ceitain to be based on power 
stations put down in the best positions where we can either raise 
steam or work gas engines by means of our cheap fuels. 

Mr. Holliday in his Paper deals very exhaustively with several of 
the problems involved in dealing with inferior cokes or coals of the 
anthracitic description. My present Paper must be taken asa sugges- 
tive one of other important problems connected with this subject, in 
the hope that the matter will be carried further by those of our 
members who are working as engineers in charge of electrical power 
tations, and who are therefore likely to have already directed their 
thoughts in this direction. Perhaps the first and most important 
point that we ought to consider is the extent of our available 
supplies of cheap fuel. I do not think that this most important 

int has been sufficiently looked into. I am told that in certain 

istricts where fuel of very considerable calorific value could be had 
almost for nothing at the pit’s mouth. solely because the 
difficulties in burning it were so considerable that no one 
had thought it worth while to put down proper appliances, 
immediately appliances were set to work to deal with this 
fuel on a large scale the price doubled itself. It is of considerable 
importance to take this into consideration, and then to fix on a price 
which is likely to hold good for a sufficient period. To enable us to 
. discuss the problem I have put myself into communication with 
several colliery proprietors, and have ascertained that in the Midland 
district, Nottinghamshire, Derbyshire, and Yorkshire, there are 
supplies of slack coals available, the average price of which during 
the last ten years has been about 2s. 6d. per ton at the pits, so that 
it could be delivered by railway carriage, including waggon hire, 
within an average radius of 50 miles for about 58. 4d, per ton. At 
the present time, owing to exceptional demand, the present price is 
Is. per ton higher than this, but I am informed that this higher price 
is not likely to be maintained, and that it would be fair to base m 
calculations on the assumption that a large supply of this coal would 
be available at the above price. 


Paper read before the Institution of Electrical Engineers, November 23rd. 


Whilst on this subject I must point out that railway rates and 
waggon hire are the same for inferior as for the best quality of fuels, 
so that this inferior fuel cannot be delivered to distant parts of the 
United Kingdom, such as in the case of our own works at Chelms- 
ford, under 14s, so that it appears probable that it will rarely pay 
us to deal with these cheap fuels at an average radius in excess of 50 
miles from the colliery. here a syetem of canal transport is avail- 
able, as in the Birmingham district, these conditions will of course be 
modified on account of the much lower rate for carriage and barge 
hire. From inquiries I have made, it is probable that the Cannoc 
Chase class of slack may be delivered within an average radius of 50 
miles from the colliery at about 58. 6d. 


There are three distinct classes of cheap fuels available for 
generating electrical energy. The firat are those, in which the 
calorific value is chiefly in the contained carbon. These include the 
anthracite and small Welsh coals, and the refuse coke fuels dealt with 
by Mr. Holliday. The difficulties in burning these fuels are not 
great. They are cheap because they are friable, easily broken up by 
carriage into powder, and thus there is always loss in transit ; suc 
powdered fuel is liable to fall through the bars or be carried forward 
in the form of dust into the flues and chimney. All easily 
pulverised fuel is also likely to have additional earthy matter mixed 
with it, as whenever a heap of it is shovelled over, the earthy bottom 
gets mixed with it, and thus its liability to form clinker is increased. 
The second class of cheap fuel is the free-burning small coals of the 
Midland districts. In this class I include all the small and earthy 
coals which are only slightly bituminous, and which therefore have 
slight tendency to cake. The third class is the small and dirty or 
earthy bituminous coals of the North. "These last are the most 
difficult to deal with, but as they possess high calorific value the 
pna of dealing with them successfully is the most interesting 
of all. 

The first group of fuels have been dealt with, with considerable 
success, by several forma of furnaces in addition to those described 
by Mr. Holliday. In this class it is all-important to reduce as far 
as possible the loss of unburnt fuel by it falling through the fire bars 
or beu carried forward into the flues in an unconsumed condition. 
So far probably the best method of dealing with the clinker from 
this class is the provision of large water ash pans, the steam rising 
from which appears to have the effect of preventing the clinker from 
clinging to the bars. A great portion of it separates as it forms into 
small drope of melted matter and falls through the bars into the water 
instead of forming large cakes which hinder the air admission. 1 
to the present the attempts to satisfactorily deal with the second an 
third classes of fuels have been chiefly connected with the use of 
automatic appliances for distributing the fuel over the bars, breaking 
up and getting rid of the clinker, and providing sufficient admixture 
of air at various points in the furnace to ensure eatisfactory com- 
bustion of the gases. These last difficulties are at their greatest 
where a great portion of the calorific value of the fuel lies in its 
volatiligable producta. 

I think that most of us who have had experience in the use of 
automatic stokers will agree with me that although in some cases 
where a large range of boilera has been automatically fired, economies 
in labour have undoubtedly followed, yet the cost of clinkering the 
grates and afterwards removing the clinker from the boiler-room, 
and the cost of maintenance of the grates and furnaces have been so 
considerable, and these difficulties and costs increase so rapidly 
with the amount of ash pre:ent in the fuel, that iu most cases, even 
with these automatic stokera, it has been advisable not to use the 
very cheapest class. With the third, or highly bituminous class, 
coking stokers have been used with more or less success. Most of 
these operate on the principle of spreading the coal on the front end 
of the grate, allowing it sufficient time to form itself into coke, and 
then by means of moving bars to break up and move this coke for- 
ward over the bars to the point where intense combustion and radia- 
tion is required. "This method is correct in theory, but it has not 
worked out well in practice. The moving bars 0 not move the 
caked material forward with sufficient regularity, so that openings 
occur in the fire, and thus excess of air is allowed to dilute the 
gaseous heated products of combustion, and their temperatnre is 
thereby reduced. Clinker is seldom got automatically rid of, and in 
most cases a considerable amount of hand labour has to be expended 
on its loosening and removal. 


From the above remarks it will be seen that one great difficulty in 
burning cheap fuels at a small cost for labour and maintenance is 
that of getting rid of the clinker. What we require is that the fuel 
should b tipped from the railway trucks or barges into conveyers 
and thence distributed to the furnaces without being touched by the 
firemen, and that after passing through the furnace the clinker and 
ashes should also be automatically taken away from the back of the 
furnaces and delivered into a railway truck without any hand labour 
being necessary. 

There are two distinct methods of dealing with the cheap fuels 
which contain much volatilisable matter. The first is that described 
very fully in a Paper read on the March 16, 1897, by Mr. Humphrey 
(vide Min. Proc. Inst. C.E., Vol. CXXIX; p. 190) before the Insti- 
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tution of Civil Engineers on the Mond gas producer. With this 
system the fuel is gasified in separate gas producers and the gas then 
burnt under boilers or used in gas engines. I do not propose to 
deal with this system, although it may well be a most satisfactory 
way of utilising cheap fuels, as it has been most thoroughly described 
by Mr. H. A. Humphrey in his Paper. He showed that by this 
method 90lb. of 1 of ammonia, which is about 70 per cent. 
of the total nitrogen in the fuel, may be recovered from it, and that 
the gas from each ton of coal is then capable under ordinary boilers 
of evaporating not less than seven tons of water. The repairs and 
upkeep of the system appear to be satisfactorily low. 

I propose for the present to confine my remarks to suggestions to 
the form of furnace which may be attached direct to the boilers to 
burn these inferior fuels so as to evaporate the water at the least 
cost. Mr. Holliday has called our attention to the fact that in 
considering such furnaces and the boilers best suited to them, the 
use of cheap fuel has undoubtedly up to the present necessitated the 
use of larger furnaces and larger Poller plant, so that there has been 
considerable increase in the capital cost and hence in the main- 
tenance charges which are a percentage of that cost, and this, of 
course, increases the reai cost per 1,000 gallons of water evaporated. 
I think, however, that in the case of externally fired boilers, at any 
rate, arrangements may be suggested by which the grate area only 
need be increased, the size of the boiler remaining the same as for 
the best fuel ; for if we so arrange our grate that those portions of it 
in which the preliminary work of igniting and caking the fuel is 
performed are at a comparatively low temperature this portion of 
the grate or furnace may ds exterior to the boiler, and it follows that 
that portion of the furnace in which advanced combustion is carried 
on would be no larger than would be the case if we were burning 
the very best Welsh coal ; but it is only fair to say that in the case 
of bituminous fuels, where it is necessary to prevent newly-formed 
volatisable products from coming into contact with the cold boiler 
surfaces, considerable additional space will have to be provided 
exterior to the boiler itself, as it is evident that in this case, in order 
to produce perfect combustion of these products, some form of com- 
bustion chamber which contains a large surface of highly incandescent 
material must be provided. Again, Wowever carefully we may pro- 
vide for the disposal of the clinker, portions of it are certain to adhere 
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Fic. l.—Crompton's Proposed Furnace with Extended Combustion 
Chamber. 


to the bars and lining of the furnace or combustion chambers, and 
in order that these parts may be made easily accessible for cleaning, 
the whole furnace ought to be easily removable from the boiler—in 
other vee it ehould be built on a frame mounted on wheels running 
on raile. 

Probably the simplest and most efficient method that has yet been 
contrived of continuously firing a large grate with cheap fuel is by 
the old Juckes revolving grate which has been in use for upwards of 
30 years, and wherever it has been properly installed and well 
mounted has given satisfactory results. I remember seeing one of 
these grates in use in Messrs. Fowler's works in Leeds in 1871—that 
is to say, 28 years ago—and I am told.that the performance has been 
so continuously satisfactory that Messrs. Fowler are still using this 
form of grate. 

It appears probable that all the conditions I have above noticed 
could be satisfactorily filled up by a revolving grate mounted on a 
movable frame running on rails. In these davs of electric motors 
there is no difficulty in providing power for working this grate. 
It can easily be constructed to deliver the clinker and ashes 
continuously into a transverse channel at the back end of the 
grate, from whence it could be removed bv a conveyor to suit- 
able trucks. Immediately above that part of the grate on which 
the fuel is ignited I propose to provide a combustion chamber 
in the form of a long bridge made of a special quality of 
fire brick, I have found by experiment that a Eod way of 
arranging this apparatus is in the form of an extended fire brick 
arch, each arch-shaped brick having a fin-like projection hanging 
down from its lower surface into the path of the gases. I have 
already used this form of combustion chamber for Lancashire boilers 
at our works at Chelmsford with satisfactory results. The extended 
surface of fire brick acts extremely well as a reservoir of heat even 


under the difficult circumstances of firing a Lancashire boiler the fire 
door of which must be frequently opened, but it is evident that this 
form of bridge will work much more efhciently in an automatically 
and hence continuously fired boiler where no necessity exists for to 
often opening the door and hence admitting cold air. As I have 
pointed out above, for burning the first group of cheap fuels this 
regenerative apparatus may be dispensed with. It is somewhat 
more necessary in the case of the second group, but it is absolutely 
necessary in the case of the bituminous smoky fuels of the third group. 

Up to the present the weak point of smoke-consuming apparatus 
has been that it has generally stopped short at supplying additional 
air so as to obtain more perfect combustion of the fuel, and although 
this has resulted in a larger proportion of the CO being converted 
into CO, yet as this has been effected by passing a considerable 
excess of air through the furnace, the heated products have been so 
diluted and cooled that not only is the output of the boiler 
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Fia. 2.— Boilers fitted with Babcock and Wilcox New Revolving Grate. 


diminished, but also its efficiency greatly reduced. The only 
satisfactory method of dealing with the question is to provide the 
combustion chamber I have above described. I need hardly remind 
those who are accustomed to boiler tests that the efficiency of a boiler 
is largely proportionate to the proportion of CO; present in the gases 
as they leave the furnace. On tests we always try to get this 

roportion as high as possible. In my experiments at Chelmsford, 
i have been able when my combustion chambers were worked 
successfully, and when using highly bituminous fuel, to bring the 
proportion of CO, up to 11 per cent., which is sufficient proof that a 
very small excess of air was passing, and that the products were 
consequently undiluted. 


Fic. 5.— General View of Babcock and Wilcox Revolving Grate. 


How important it is that the excess of air should be kept down is 
shown by the following table :— 


| Result of the 


| | 
Test of water- Test of water- ; 
— tube boiler at | tube boiler [s 3 
St. Pancras. at Glasgow. | a en prevented. 
b U. % BU. % | BTU. | & 
Heat transferred to water 10,463 726 8, 228 68:0| 9,960 
Heat carried off with ) | 12 
products of combus- 1,792 , 124 2,959 25:25) 1,440 
tion and excess air... | | 
Heat in unburnt fuel! : 2 
mixed with ashes .. 710 | 22 417 $45 240 
Heat radiated & other- ! | 1.829 127 390 3:22 360 3 
i | 


wise unaccounted for | | 


B. T. U. in fuel . 14,400 1000 12,012 1000 | 12,000 | 100 
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In column 1 I give the figures of an often-quoted test made with 
a water-tube boiler using the best Weleh coal, hand-fired. In this 
case only about 12°5 per cent. of the heat was carried off with the 
products of combustion and excess air. Owing probably to consider- 
able radiation losses the efficiency of the boiler in this case was not 
extremely high, being under 73 per cent. In column 2 I give the 
results of a test made at Glasgow with a water tube boiler, coal 
having a calorific value of 12,000 B.T.U. being fired by automatic 
stoking apparatus From the inefficient working of this apparatus 
it was found difficult to keep the bars properly and evenly covered, 
so that what otherwise would have been an extremely good result 
was spoilt, as the heat losses due to heat carried off with the 
products of combustion and by exces air were over 25 per cent., so 
that the total efficiency therefore worked out at onlv 68 per cent. 


Fic. 4.—Front View of Babcock and Wilcox Revolving Grate. 


In column 3 I give the results that ought to have been obtained at 
this test with automatic stoking of this class of fuel if this excess of 
air had been properly controlled. 

Since I commenced the preparation of this Paper I have learnt 
that the Babcock and Wilcox Co, who have already done so 
much to reduce the cost of steam raising, have actually perfected and 
brought into practical use a form of furnace which combines a 
congiderable number of the requirements that I have laid down in 
this Paper as necessary for the satisfactory and economical burning 


Fic. 5.—Front of Babcock and Wilcox Revolving Grate, showing Detail on 
& Larger Scale. 


of cheap fuels. In the Babcock and Wilcox new revolving grate, 
illustrations of which I am able tu put before you on the screen, it 
will be seen that they provide a modern revolving grate which 
performs the duties of feeding the fuel on to the front of the grate 
and delivering the ashes and clinker at the back of the grate in a 
most satisfactory manner. The whole grate is mounted on a remov- 
able frame running on rails so that it can be removed from the 
furnace and ready access given to tlie parts for examination, renewal, 
or repair. The difficulty of getting rid of the clinker and ashes at 
the back of the grate without admitting air at this point was a 
matter in which the old Juckes grate was defective. This is got over 
by means of a very heavy cast-iron flap which rests on the revolving 
bars at their back end. The bars have to move forward under this 


flap, and as it has a sharp edge the clinker and ashes are removed 
from the bar, slide over its inclined surface, and are delivered into 
an air-tight receptacle at the back, from whence they can be removed 
by a conveyer or other convenient means, It is probable that this 
revolving furnace is & great step in advance, and probably the only 
addition that is required to perfect it is the addition of the com- 
bustion chamber which I have described. 

In order to show the proportion the cost of fuel bears to the total 
cost of generating energy in a modern power station of moderate 
size I have extracted figures from the log book of the power station 
of our new Chelmsford works, from which I have prepared the 
accompanying table, which shows that, under the actual conditions 
of working the plant during the Jast 49 weeks and at an average 

rice of 17s. 5d. per ton of ccal (which was Nottinghamshire steam 

ard of the best quality), the cost of the fuel was 64 per cent. of the 
total cost of 0°77d. per Board of Trade unit delivered to the tools. 
The plant is of moderate size ; including spares, its maximum rate 
of output at present is about 250 kilowatts. It is not easy to give 
the average rate at which it is worked, but it is probable that this 
is at the rate of about 120 kilowatts during 54 houra per week and 
50 kilowatts during tbe night shift during 62 hours per week. If 
the plant had been worked at the higher rate throughout the night 
as well as the day shift, the output would have been increased from 
368,000 Board of Trade units to 680,000 Board of Trade units, and the 
cost prices would have been modified, as shown in the second column— 
that is to aay, that the cost of coal would then have been about 
76 per cent. of the total cost, which would stand at 0°63d. per unit. 
If, however, this plant were put to work within the rajius of 50 
miles from collieries, where cheap coal at 5s 4d. per ton could be 
supplied, and the furnaces of the boilers modified to suit this fuel in 
the manner I have indicated, the figures in the third column would 
be obtained at the rate of output in column 1, and those in the 
fourth column at the rate of output in column 2; and it must be 
observed that in these two columns I have not reduced the cost ot 
labour to the extent that might fairly be claimed by the saving in 
stokers’ wages. 

It is needless for me to point out to you that increasing the size of 
this plant would largely reduce the labour charge, so that it is 
probable that 5 of interest and depreciation) the total cost 
price of one farthing per unit would be reached in many cases, 
providing that the coal obtainable at 5s. 4d. per ton is burnt in a 
satisfactory manner. The fact that such figures are now easily 
within reach ought to be a powerful stimulus to the investment of 
capital in power distribution works. 


Table showing the Proportion which the Cost of Fuel bears to the Total 
Cost in Chelmsford New Works Power Station. 


Actual cost Calculated cost Cost as in Cost asin 


per B. O. T. if full night Col. 1 if Col. 2 if 
unit at ‘shift be worked, coal at coal at 
— output of giving bs. 4d. 5s. 4d, 
368,000 ' 680,000 units | perton | per ton 
units in 49 in same were were 
| weeks. period. available. available. 
Coal at 178. bd. per toa d. d. d. d. 
delivered at boilers ... 0:488 0:480 0°15 0°148 
Stores E 0:0293 0:016 00295 0:016 
Labour, superintendence, 
two complete shifts, in- : i : 
cluding flue and boiler 0256 0121 0256 0127 
cleaning... . 
* | 0016 0009 | 0016 | 0009 
Total sisisi | 07769 0:632 0:431 | 0:300 
Coal to total cost. 64 % 76 96 35% | 49% 
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THE MAJERT ACCUMULATOR. 


The accumulator invented by Dr. Majert, and manufactured 
by the “Akkumulatorenwerk Obersee Co., presents some 
features in its construction which render it worthy of note. To 
begin with, the pcsitive and negative plates are of different types. 
The former, in which the chief interest of the battery lies, are of the 
Planté, whilst the latter are of the Faure type, and consist of frames 
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Frc. 1.—Negative Plate of Stationary Battery. 


divided up by a lattice of peculiar construction, shown in Figa. 1 and 
2. Fig. 1 shows the pattern which has been adopted for central 
station work, and consists, as will be seen, of a frame divided into 
several portions by perpendicular bars, which are connected by flat, 
obliquely placed cross pieces which form an angle with each other 
where they meet the perpendiculars Fig. 2 gives the form of plate 
wbich has been adopted for traction work. The frame is divided by 
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Fic. 2.— Negative Plate of Traction Battery. 


vertical and horizontal rods crossing each other at right angles The 
openings in each end plate are narrower on the one side than on the 
other, whilst in the centre plates the openings contract from one 
side to the ‘middle, so that a firm hold is given to the pastilles. 
These frames are filled in with a paste admixed with some 
substance which;renders it porous. The positive electrodes (Fig. 3) 


Fic. 3.— Piece of Positive Plate. Full size. 


are made of plates of rolled lead, which are furrowed with fine, deep 
grooves, so that their surface appeara something like the under side 
of a mushroom. This grooving is effected by means of a sort of 
planing machine (Fig. 4) with a tool who:e cutting edge is at an 
le of 70deg. with the plate, and turns up shaving after shaving 


an 
without completely detaching it, thus enormously increasing the 


effective area of the electrode, whilet the fine lamins retain between 
their surfaces the peroxide formed during charge. E ion of the 
working surface can take place without affecting the supporting 
portion of the plate. The roller seen to the left of the tool presses 
the lead sheet hard down against the iron plate upon which it is 
fixed, to prevent the sheet itself from being raised by the action of 


Fic. 4.—Machine for Shaping Positive Platee, 


the tool. The battery is made in two patterns, which have been 
designed for central station and traction work respectively ; and from 
a report on a years working of 100 batteries of the latter type, 
containing 20,000 positive electrodes, it appears that a small number 
were injured by a careless short-circuit of the battery, whilst in 
regular work only 18 had to be replaced. This is an encouraging 


Fic. 5.—Cutting Tool. Half full size. 


result when one considers the heavy strain on batteries which is 
involved by the constant stopping and starting of tramcars and the 
jolting to which they are dud e ; and if the Majert accumulator 
will give equally good results when used for the propulsion of 
vehicles on ordinary roads, it may yet prove a rival to the oil 
engines which at present hold the field for motor cars and carriages. 


METHODS OF SUPPRESSING ARCS IN SWITCHES, 
FUSES, &o.* 


BY ERNEST KILBURN SCOTT, A.M.INST.C. E. 


PART I.—SwITCHER. 


When two terminals through which current is flowing are drawn 
apart, the area of contact becomes gradually less and less, until just 
before connection is actually broken the area is so small that the 
metal vaporises, This vapour is equivalent to inserting a resistance 
between the terminals, and if there 1s a well-sustained voltage then 
current is forced across, and the C?R Joss appearing as heat in a very 
confined space, we get an arc which, unless suppressed in some way, 
will continue to feed itself by vaporising still more metal. Except 
under very special circumstances, to be mentioned later, we cannot 
prevent an arc forming. We can, however, suppress it after it has 
formed, and the writer proposes to discuss some of the devices which 
have been devised from time to time with this object. 


Quick Break.—At a very early stage in electrical work it was found 
that, by separating two contacts at a very rapid rate, the path of 
vaporised metal increased, so quickly that the current was unable to 
maintain its value, and the arc broke down. 

Material of Contact.—Another point soon noticed was that the 
higher the melting point of the metal the less the arcing, due to the 
fact that less conducting vapour was set free in a given time. An 
absolutely infusible metal, if such were possible, would not arc ; 


* Paper read before the Northern Society of Electrical Engineers, Dec. 5. 
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neither would a metal having zero resistance : it follows, therefore, 
that switch contacts should have as low a resistance and as high a 
melting point as possible; the low resistance of copper and the 
high fusing point of platinum, for example, as is arranged in 
Berend’s switches, which have copper contacts fitted with platinum 
tips to take the arc. Carbon is one of the most refractory of con- 
ducting substances which electrical engineers use, but unfortunately, 
owing to its granular formation, a good contact cannot be depended 


Fic. 1.—Pueumatic Blow-out Switch. 


on ; and even if it could, the resistance would in most cases be too 
great for practical work, The best that can be done, therefore, is to 
employ it as a subsidiary contact block by arranging the carbon in 
multiple with the main switch in such a way that the main contacts 
are opened first, current being thus shunted through the carbons, 
which act as a resistance and at the final break receive the full 
effect of the are. 


Fic, 2.—Magnet Blow-out Controller. 


Multiplication of Breaking Points.—Other things being equal, the 
arcing which takes place between two sharp points is much less than 
that between flat surfaces. It is also found that breaking a given 
current at a number of points does not volatilise nearly so much 
metal as if all the arcing occurred at one point, this being probably 
due to the cooling effect of the larger volume of metal necessitated 
where there are a number of breaking points. Once an arc is fairly 


established there would be, of course, no cooling effect worth 
mentioning, however large the surface.* 

There is a limit at which a quick break, multiplication of contacts, 
the employment of carbon, &c. gives satisfaction, and with the 
increasing employment of high voltage and large powera much 
ingenuity has been called into play. 


Pneumatic Blow-out —As the arc is primarily the result of a 
stratum of metallic vapour reaching from one piece of metal to 
another, it follows that a simple way to stop arcing would be to 
dissipate the conducting vapour in some way, and an effective method 
of doing this is to blow out the arc. This idea was first introduced 
on the Thomson-Houston arc lighting machines, each machine 
being fitted with a small blower capable of giving two jets of air 
at about 10lb. pressure. (In some of the larger American stations an 
air-pump and reservoir is laid down capable of supplying several 
machines.) The bare idea of applying a pneumatic blow-out to a 
switch has teen suggested many times, but although such an 
excellent arrangement, it is only within the last year or so that it has 


Fic. &—Solenoid Blow-out Controller. 


had practical application, it being now used for switches for long 
distance transmission of power work in America. The writer got out 
designs for a high-tension switch, fitted with air blow-out, as early as 
1895, and Fig. 1 shows such a switch for 2,200 volts 75 amperes, 
fitted with loose handle and spring quick break. In being pulled 
into the off position air is forced from the cylinder at back of marble 
slab, and is directed against the contacts by means of two fibre nozzles. f 


To Stop Arcing by Partial Vacuum.—At the central station of the 
Burgdorf-Thun three-phase electric railway at Spiez, the switch 
contacts are so arranged that when drawn apart a partial vacuum is. 
set up which has the effect of shutting down the arc. The arrange- 
ment is very simple, the switch contact being driven into an ebonite 
tube, into which it fits fairly closely, and at the bottom of which 
there is the other contact. 


Fic. 4.—Contact of Solenoid Blow-out Controller. 


Magnetic Blow-out.—It was thought at one time that the magnetic 
blow-out device of Prof. Elihu Thompson had solved the trouble of 
arcing at switch contacte, but experience has shown that it has its 
limitations As is well known, it was originally designed for 
lightning arresters ; it was then brought into use for circuit breakers 
on tramway switchboards, but its principal application has been on 


series parallel controllers for tramcars. The arrangement of a con- 


Simply striking at an arc with a mop of cocoanut fibre or other material 
that will not easily catch fire is very effective. At Deptford arcs of 
3,000 H.P. and 10,000 volts have been repeatedly broken in this way. 

+ It may be noted that the main switches used on the Brooklyn electric 
lighting system are fitted with an electrically-controlled pneumatic attach- 
ment, but the actual break is made under oil It is therefore not a 
blow-out switch, but one in which compressed air is used for actually 
operating the switch. A similar arrangement is used at Niagara, and on 
the Pennsylvania Railroad. 

t It is interesting to note that Mr. J. D. F. Andrews as early as the 
year 1887 carried out experiments in which this magnetic blow-out idea 
was used. He was endeavouring to produce a satisfactory alternating- 
current rectifier, and to overcome the sparking used laminated iron brushes 
magnetised by means of coils wound upon them. 
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troller blow-out is shown diagrammatically in Fig. 2 It will be 
seen that the north and south poles of the magnet are so arranged 
` that lines of force stream right across the cylinder contacts, and as 
this distance is about 9in., a good deal of energy is required to produce 
a strong magnetic field between them. Whilst the car is in use the 
magnet coil must always be kept in the main circuit of the trolley 
wire, because if it were only cut in just before the motorman moved 
his controller handle, the pole-pieces would nct be magnetised in 
time to blow out the arc formed between the segment and contact 
finger. There would also probably be further trouble due to self- 
induction. It will thus be seen that keeping the magnet con- 
tinuously excited is a serious drawback, on account of energy being 
used up all the time. A further obvious objection is that, owing to 
the confined space, the area of the magnet iron is limited, and thus, 
although the blow-out works satisfactorily up to the point when the 


| 
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SOLENOIOS 


Fic. 5.—Solenoid Blow-out Controller as used on Central London Railway. 


magnet becomes magnetically saturated, for any extra large currents 
which have to be taken the magnetic field is not strengthened in 
proportion, and the blow-out thus falle short just at the very time 
that effective operation is most sorely needed. 


Solenoid Blow-out.—' These drawbacks led Mr. S. H. Short to 
introduce what is known as the “solenoid blow-out controller,” in 
which the electric magnet is replaced by a number of small solenoids 
(one to each contact). Each solenoid consists of a spiral of copper 
ribbon insulated with asbestos, forming a disc about 3in. in diameter 
and gin. in thickness, with a hole in the centre 14in. in diameter. 
This spiral is embedded in a vulcabeston partition placed between 
the contact fingers of the controller. The two ends of the copper 
ribbon are brought through the edge of the vulcabeston partition, as 
shown in Fig. 3, and are connected with the adjacent solenoids 
throughout the entire length of the fingerboard. The opening in 
the centre of the spiral comes just opposite the contact of the finger 
with the cylinder, and it is through this that the blowing-out effect 
is produced. The main trolley current passes through these sole- 
noids for an instant only when an arc is to be broken, this being 
accomplished by a contact finger, and its corresponding controller 


segment shunting the current through the solenoids at every runnin 
notch of the controller. Fig 4 shows a detail of the finger contact 
in relation to the solenoid. 

The advantages of the arrangement are :— 

1. There are no metallic pole-pieces in close proximity to the 
points where the arc is formed, and consequently less danger of the 
current being grounded. The contact fingers and segments of the 
cylinders are also quite free and open for inspection and repair. 


Fic. 6.—Hopkinson and Wood's Magnet Blow-out. 


9. As the solenoid dces not get saturated, the blow-out effect 
increases in direct proportion to the current whose arc is to be 
destroyed. ' "an 

3. The magnet blow-out drives the arc in a direction parallel to 
the axis of the controller cylinder, and thus causes the flaine to 
impinge against the vulcabeston partition, burning holes, and some- 
times forcing the are round to the next contact finger. With the 
solenoid blow-out the arc is driven directly away from the cylinder 
in a direction at right angles to its axis, and the insulating partitions 
are therefore never swept by the arc; nor is it possible for the arc to 
jump to the next segment, as the solenoid effect is produced between 
each of them individually. 


SOFT IRON BACKING 


Fic. 7.— Oerlikon Magnet Blow-out Controller. 


4. There is no magnet to excite, and the action is therefore 
instantaneous ; whilst there is very little waste of energy, as the sole- 
noid is only in circuit at the instant of the formation of the arc. 

5. The magnet blow-out depends solely for its action on the 
magnetic field, and this has the effect of cutting the arc instantly in 
two (made manifest by the sharp report produced). Excessive self- 
induction in the windings of the motors 1s the result, and the insu- 
lation of the armatures and field magnets is thus very liable to be 
punetured. The solenoid, on the other hand, appears to have the 
property of easing down the current quietly, something like the 
effect of a fuse. 

Fig. 5 shows the controller fitted with solenoid blow-outs, as used 
on the Central London Railway. 
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Hopkinson and Wood Magnetic Blow-out.— Fig. 6 shows the magnetic 
blow-out as applied to a point contact switch by Messrs. Mather and 
Platt. A is the laminated contact brush and D is an iron cover, 
the magnetic circuit being D, F, M, F, and G. A similar arrange- 


ment to this was. fitted on the controllers of the Hartlepool electric 


tramears by the Electric. Construction Co., Limited. 
| The Oerlikon Series Parallel Controller. —In this controller the 


magnetic field is s:t up by two stationary solenoids which surround 


the main contact cylinder. The centre of this cylinder is of iron, 
and the return circuit is formed by a metal backing to plate carrying 
‘the vulcabeston partitions. The arrangement is said to be very 
effective, and, as will*be seen froin Fig. 7, it takes up very little space. 

Car Lighting Switch and Fuse.— The General Electric Co. of 
America make a very neat car lighting switch and fuse in which is 
incorporated the magnetic blow. out idea. The arrangement is shown 
in Fig. 7A, and it will be noticed that there is a small electromagnet 
imme liately below the fuse wire. Although only zin. is allowed 
between the terminals, yet this is found sufficient for a 500-volt car 
circuit when the blow-out device is used. 


Combined Solenoid Blow-out and Fuse.—A clever combination of 
the solenoid blow out and fuse has recently been devised. It con- 
sists of a fuse wire carried round a porcelain block many times and 
attached to terminals at either end. The fuse wire itself thus forms 


a solenoid, and when a heavy current passes the magnetic field given 
by the epiral is sufticient to deaden the arcing, the direction of the 
"magnetic field being such that what arcing does occur is driven out- 
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Fic. 74.—Car Switch and Fuse with Magnetic Blow. out. 


Circuit- Breaker and Shunted Fuse.—Circuit-breakera which bave 
been so uniformly successful for voltages of 500 or so failed with 
several thousand volts even when the break was increased to several 
feet. This fact and the inconvenience of operating very large 
switches therefore necesitated some special me'hod of using this 
valuable 9 for high-tension work. This was found in the 
addition of a thermal device in the form of a shunted fuse, as first 
suggeeted by Mr. Mordey in 1888. The circuit-breaker contacts are 
arranged to give a comparatively short opening, and when the 
breaker is opened by the usual magnetic device current is thrown on 
to the fuse, which, being enormously overloaded, goes off with 
violence, sufficient time having, however, elapsed to enable the 
circuit breaker contact: to get a fair distance apart. It is interesting 
to note that one ot the principal arguments with those advocating cir- 
cuit-breakers has always beenthat the employment of circuit breakers 
saved the cost of fuse renewals, aud also the time necessary to get a 
new fuse into place. The addition of the shunted fuse nullifies these 
pointe, and it is a question therefore whether it would not be cheaper 
and better to employ a fuse only. 

The writer does not propose to describe lightning arresters* in 
detail, but the:e are forms in use which are 80 nearly akin to circuit- 
breakers that it may be interesting to brietly refer to them, 


(To be concluded.) _ 


* The name lightuing arrester is a misnomer, as its purpose ia to give the 
lightning the shortest possible path to earth, its arresting properties being 
only necessary for stopping the arc which follows after the lightning flash, 
and which arc is apt to be kept up by the machinery working on the circuit. 


THE TORONTO MAGNETIC OBSERYATORY.* 
BY R. F. BTUPART, DIRECTOR. 


On the recommendation of the Royal Society aud the British 
Association; the British Government determined in 1840 to establish 
a fixed magnetic observatory in Canada, and it was decided that it 
should be placed under the general supervision of the Ordnance 
Department of the Army. Arrangements having been completed, 
Lieut. Charles James Buchanan Riddell, R.A, was selected for 
duty in Canada. Leaving his detachment, consisting of four non- 
commissioned officers of the artillery, to embark withthe instruments 
on a vessel bound direct to Quebec, he proceeded himself to Canada 
hy the more expeditious route of the United States. Having waited 
on the Governor-General at Montreal to present a letter of introduc- 
tion with which he had been furnished by the Master-General of 
Ordnance, and having communicated with the commanding engineer, 
to whom he was the bearer of instructions and authority to build an 
observatory, he proceeded to examine different localities which 
were suggested as convenient sites. The preference was finally 
given to Toronto, where a grant of two and a half acres of land 
belonging to the University of King’s College was offered by the 
council of the University. The first observatory building was of 
logs, rough cast on the outside and plastered on the inside: it was 
completed during the summer of 1840, and the observations were 
begun in September. The operation of the observatory as an 
Imperial establishment was brought to a close in the early part of 
the year 1853, and was resumed under the authority of the Provin- 
cial Goverminent in July of the seme year. ZEE 

In the autumn of 1853 the present observatory was commenced, 
to take the place of the old building. Very great care was taken 
during construction to ensure freedom from magnetism in all the 
stone used, and all nails and fastenings were of either copper or 
zinc. For 23 years the position of the observatory was, as far 
as known, faultless: observations were carried on systemati- 
cally and carefully, and results were given to the scientific world 
which. with those obtained under the old military régime, have made 
the Toronto otservatory famcus in the history of terrestrial 
magnetism. 

In 1876, however, troub!e began with the erection of buildings 
close to the observatory, causing some very small changes in zero 
values. Then followed a few years later electric light circuits, which 
produced a change in the force instruments whenever the currents 
were turned on and cff: this difficulty was in part overcome by the 
light company courteously agreeing to arrange their wires in the 
vicinity of the observatory in such a manner that the currents 
would counteract each other. The next difficulty occurred when a 
large addition was made to the neighbouring buildings before 
mentioned: tons of iron were used in construction in all too 
close proximity to the magnetic instrumenta, and much time and 
Jabour have been required to determine the precise effect of this 
“iron mine” on the various instruments. It was not however, until 
the autumn of 1892, when the trolleys began to run, that we began 
to suspect that sooner or later the magnetis observatory would have 
to be removed to another site. The magnetic instruments in the 
observatory consisted of those brought out by Lieut. Riddell in 1840, 
of which eye readings have been taken six times each day, and of 
another set of instruments, consisting of a bifilar for the measure- 
ment of the horizontal component, and a balance needle for the 
vertical force, and a declinemeter, all of which record photo- 
graphically.. 

lectric cara first ran in Toronto on August 17, 1892. The lina 
first put in operation was that on Church-street, which was followed 
on September 5th by one on King-+treet, between George and 
Dufferin streets. During the first few weeks, while a very small 
vibration of the needle was discernible on the V.F. curve, it was 
generally almost inappreciable, and it was not until September 20th 
that the movement increased to au extent sufficient to really impair 
the value of our magnetic curves. A marked increase of current 
must have been used on that day and afterwards. On October 10th 
the cars first ran on Yonrve-street, and there was only a very small 
increase in the vibration, but a decrease of about 0:000070 of a dyne 
was observed when the current was on. 

About 10 am. January 14th there was a marked increase of 
vibration, and the vertical force increased about 0:000200 of one 
dyne. This disturbed period was only temporary, and shortly after 
5 p.m. on the 17th there was a reversal to the small vibrations. 
This continued until May 15th, when larger vibrations began again, 
and continued with. varying intensity during the summer, while the 
decrease of the vibration with the current 1anged from about 0:000200 
to 0-000500. Tbis disturbance was very great between September 12th 
and October 17th, and at intervals during the following vear; but 
there was no radical change in conditions until December 17th, 1894, 
when a decrease of V. F., while the current was on, was changed to an 
increase, this occurring when the cars first ran on McCaul-street. 
Throughout 1895 the vibration and amount of permanent deflection 
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was very nearly as it has been since; but on October 15th the increase 
of V.F. with the current was again changed to a decrease, this 
occurring at the time that the railway company made certain changes 
in the feed wires. It is noticeable that, although several changes 
occurred in the V.F., it at times having been lees with the current 
on and at other times greater, the horizontal force showed a 
decrease on all occasions with the turn on of the current. This 
decrease during the past two years was 0:000200 to 0:000500 of a 
dyne. No appreciable deflection of the declinometer magnet was 
noted, the only effect being a continuous vibration, which rendered 
the curves very ragged and difficult to read with accuracy. A study 
of the traces during the times that the various electric lines were 
put in operation showed that, with the currents ordinarily used, 
there was little effect at three-quarters of a mile, and a further 
survey with a portable instrument afforded further evidence in the 
same direction. 
. . Before definitely recommending that the magnetic observato 
should be removed from Toronto, the director wrote to various well- 
known magneticians, present at the meeting of the British Associa- 
tion in August, 1897, requesting the favour of their presence at the 
observatory to inspect the photegraphic magnetic curves there 
obtained, with the view of expreseing an opinion as to the advisability 
of continuing the records at the present site, or of removal to some 
pont distant from electric tramways. Prof. Rücker, F.R.S., Prof. 
Carey Foster, F. R. S., Prof. Fitzgerald, F. R. S., Dr. Van Rijckevorsel, 
and Prof. Frank Bigelow, were the gentlemen who courteously 
accepted the invitation, and were pleased to sign a statement that, 
in their opinion, the value of the magnetic observations at Toronto 
had been seriously impaired by the trolley system, and advised 
removal to some other site. 

It then having been decided to remove the observatory, a point 
was chosen nine miles north-east of the former magnetic observatory, 
latitude 43* 47'N., longitude 79? 16'W., easily accessible by rail- 
way,and yet very ely to be invaded by the trolley system. 
At cpa there is no electric railway within seven miles, 
and little prospect of oue within five miles for many years. 
The new observatory, which was commenced in June and finished 
during the early days of September, consists of two parts—a circular 
stone cellar and an above-ground structure. The cellar is 19ft. in 
diameter, the walls 2ft. in thickness, the floor concrete, and the roof 
covered with felt and gravel, in which, on stone piers sunk in con- 
crete to a depth of 6ft. below the floor, are placed the self-recording 
photographic instruments— namely, the declinometer for recordin 
changes 1n the direction of the magnetic needle, and the bifilar an 
vertical force instruments for registering respectively changes in 
the horizontal and vertical components of the earth's magnetism. 
Above ground, and connected with the observatory by a flight of 
steps, i8 an erection which is divided into two portions, 1n the larger 
of which absolute magnetic determination will be made, piers being 
provided on which to place the necessary instruments, and an adjust- 
able opening on the roof for transit work : the smaller portion is an 
office, which will be heated by a copper stove. 

Observations were first made in the new observatory on Sep- 
tember 10th, and by October Ist all the instruments had been 
adjusted in their new position and everything was running smoothly. 
Results already obtained show that values will differ but slightly 
from those obtained at the old observatory, and a very careful com- 
parison was made before dismounting the old eye-reading instruments 
in Toronto. Very great care was taken in selecting materials for the 
building. Every stone used wastested fer magnetic effect, and none 
but copper and zinc nails and fastenings have been used. 

There appears to be every prospect that the new observatory will 
be admirably suited for the purpose for which it was designed, and 
there is strong reason to think that the series of observations at 
Agincourt will be practically a continuation of the old and valuable 
series of observations made in Toronto. All photographic records 
will be sent for development to the Toronto observatory, which 
nea to be the central office of the Meteorological Service of 

anada. 


ELECTRICITY WORKS ACCOUNTS, 


The Prescot Electric Supply Works. 


The Prescot undertaking commenced supply in 1891, and 
in 1895 a Provisional Order was granted the British Insulated 
Wire Co., who are the owners of the works. 

Up to the end of last year the total capital expended on the 
supply works by the company had amounted to £24,124, 
representing £95:4 per kilowatt capacity of the station. It 
will be noticed that, although the number of consumers was 
increased from 60 to 80 in 1898, yet the equivalent lamp 
connection has dropped from 4,750 to 8,800 8-c.p. lamps, 
while the output has diminished by no less than 59 per cent. 


We are informed that this retrogression is due to the 
expiry of a contract with a large consumer. It is interesting 
to note the high load-factor which obtains at Prescot—viz., 
one of 17 per cent. in 1897 and 18-7 per cent. in 1898. In 
view of the] retrograde alteration in the two factors which 
vitally influence the costs, it is not very surprising to find that 
the latter have increased. As compared with those of 1897, 
the total costs of 1898 are more than 0-9d. per unit higher, the 
rise in the works costs being 0-86d. and in the management 
and property charges 0:08d. per unit. Considered in relation 
to the output of only 84,189 units sold, the total costs in 1898 
at 816d. per unit are certainly much less than might have 
been expected. | 

The total revenue from all sources averaged 8°8d. per unit 
sold, of which 2:28d. accrued from ordinary consumers for 
current, 1:06d. from public lighting, and 0:45d. from sale and 
repair of various apparatus. 

The result of the year’s operations was a working profit of 
£226, representing 1:18 per cent. of the mean capital 
expended. £160 was contributed to the depreciation fund, 
leaving a clear balance of £66 for the year. 


St. Helens Municipal Electric Supply Works. 


Having started supply in October, 1896, the year ended at 
March 81st last was the second completed year of working of 
the St. Helens undertaking. The capital expenditure to that 
date was £21,770, of which during the year under notice the 
expenditure on buildings was £1,071; on machinery, trans- 
formers, meters, and instruments £461; on mains £6,511; 
on traction line equipment and traction plant £679, and on 
engineers’ fees and general charges £487. 

During the year the lamp connections have crept up from 
the equivalent of 4,526 to 6,468 8 C. p. lamps, with an increase 
in the number of consumers of 16. The output made a good 
stride—viz., from 35,758 to 65,091 units sold—an advance of 
82 per cent., while the maximum demand has risen to 108 
kilowatts. 

The financial results of the year's operations show that the 
business is making rapid headway. At an average revenue 
of 5:75d. per unit the total receipts amounted to £1,559, and 
after deducting the expenditure of £1,217 there remained a 
working profit of £842. The interest charges were £417 and 
the sinking fand charge £265. There was thus a deficit for 
the year of £340. The price charged for current for lighting 
purposes has now been reduced from 64. to 4d. per unit. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......Jan. 6, 1890/Kingston-upon-Hull (Mun.) June 9, 1899 
Ayr (Municipal)............ Sept. 92, „ ton-on- Thames (Mun.) April 21, 5, 
D aarp pal) . . . May 19, „ Lancaster (Municipal)...... Oct. 21, 
Belfast (Municipal) ........ Sept. 15, „ Leeds (Municipal).......... Dec. 1, 1899 
Birmingham (Company)....Sept. 15, „„ | Leicester (Municipal) Jan. 20, „, 
Blackpool (Municipal) ....Sept. 29, „ Leyton (Municipal) ........8ept. 8, „, 
Bournemouth (Company) . April 28, „ |Liverpool (Municipal)... . June 9, „ 
Bolton I ara — M Nov. 2, „ Manchester (Municipal). .. Aug. 11, „, 
Bradford cipal) ...... A 14, „ | Newcastle and District (Co.) Oct. 6, „ 
Brighton (Munici ..... . May 12, „ | Newcastle-upon-Tyne(Co.) April 14, „ 
Bristol (Municipal) .... July 14, „ Northampton (Company) . Oct. 20, „ 
Burnley (Municipal) ...... Aug. 25, „ | Norwich (Company)........ Nov. 17, „, 
Burton-upon-Trent (Mun.) April 21, „ | Notting mpany) ....Mar. 17, ., 
Bury (Municipal) .......... Sept. „ Nottingham (Municipal) ..July 21, „, 
Cambridge (Com ) (KETE E) Mar, 10, 97 Oldham Municipal) ........Dec. 1, 99 
eddy rte Sl € Jan, 6, ,, |Oxford (Company) ........ May 19, „„ 
g Cross (Company) . Mar. 17, „ |Pontypool(Company)...... May 5, „ 
Chelsea (Company) ........ Mar. 81, „„ | Portsmouth (Municipal)....July 14, „ 
Cheltenham (Municipal). . . . Nov. 10, „ | Preston (Company) ........Bept. 29, „ 
Chester (Municipal) (odes eqs June 23, „ | Reading (Company) ........ Oct. 13, „ 
City of London (Company). May 12, „ | Richmond (Company)...... 18, „ 
Clerkenwell (Com )....Aug. 18, „„ |Scarboro e S3 
Derby (Munici .. . . Deo. O, 1898|St.James' & Pall (Co.). Feb. 24, „ 
Dews (Municipal)...... Nov. 24, 1899|8t. Pancras (Vestry) ) May 25, , 
Dover (Company) ........ June 2, „ S . Dec. 16, 1893 
Dundee (Municipal)........Nov. 4, 1898 Shoredi estry) ) .Oct. 27, 1899 
Eastbourne (Company) ....July 22, ,. |Southampton (Municipal) .. Nov. 10, „, 
b (Municipal) ....Nov. 17, 1899|Southport (Municipal)...... July 7, » 
Exeter (Municipal) ........ Aug. 5, 1893 South Shields (Municipal)..July 7, „ 
reer, pid (Municipal) ...... Sept. 1,1899|Stafford (Municipal) Oct. 21, 1£98 
Guildford 1 ny) May 6, „„ Sunderland (Municipal). .. July 28, 1:99 
Halifax (Muni 3 July 21, „ |Taunton (Municipal) . .. . June 16, „ 
Hammersmith (Vestry) . . . May 26, „ |Tunbridge Wells (Mun.) . Sept. 1, „. 
Hampatead (Ves ug. 25, „„ | Wakefield (Municipal) Dec. 1, ,, 
Hanley (Municipal) April 38, » | Walsall (Municipal) June 93, ,, 
Harrogate (Munici t. 20, ,, |Wandsworth(Company) ..Aug. 1°, „ 
Harrow (Com . June 16, „ estminster (Company) . Feb. 24, „ 
Hast ge & St. (Co.) April 29, 1898 Whitehaven (Municipal) . . July 28, ,. 
H use- to- H use Co. (K ns'gt'n) Mar. 81, 1899| Windsor (Company) Dec. 80, 1898 
Hove (Company) usua airs „ „% |Wolverhampton(Municipal) June 80, 1899 
d (Muniolpal) - Ot. 6, „ | Woolwich (Company) Jan. 18, „ 
lliagton (VST) „ . UE" sete apio del e April 7. „ 
Kensl'gton & Knightabr' (Co.) Mar. 8, ,, (Yarmouth (Municip - Nov. 3, „ 
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Undertaking ‘Worked pee .. amom seem emo se | The British Insulated Wire Co. (Limited). 


„ % Bold to consumers ......... m——— secens 

1 B sold for public lighting, &oc. 99900990090 0000490099000 509 
„ used on works .......—.... 2 ST 
UNITS SOLD PER 8 O.P. LAMP N — 
' Maximum supply demanded .. ———— 
Number of public lamp FF 
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Connections to mains in 8-c.p. lampe 
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CAPITAL 
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Loan (including Debentare charges). iss Gas Vestn pun vec 
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Miscellaneous | 
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Salaries ............. — — M 0 
Stationery, & c.... o —— 8 esa Cs 
Establishment charges ——— ` 
Law charges, &0. ............-. F 


FINANCIAL RESULTS— 
WORKING PROFIT FOR YEAR 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund 
Net int rest on loans (incl. Debenture charges) ... 
BALANCE FROM LAST ACCOUNT TT.. . 
BALANCE AVAILABLE FQR DISTRIBUTION, &oc. 


„ % „ % „„ „ „ „ „% „ „„ „665 
„ „% „ „„ „„ 


„ „„ „% tb 
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ORDINARY DIVIDEND PAID FC 

' PERORNTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity... . 

REVENUE PER KILOWATT CAPACITY .................. 

per 8-c. lamp capacity .........cesscsosssesens 

PER 8-C.P. LAMP CAPACITY .................. 

PER &-C.P. LAMP CONNECTED ............... 

) charged for * VU — . 

“Price charged for power, per unit. — — M 

: Price. gharged for public Habs e 


PRESOOT.—RZMARKS—a From the B. I. W. Co. (Limited). 
2 and 43 410 to insurance. c Includes £5 rent of transformer stat:oas. 
5 hadRing and £10 to insurance, 


1891. 
Alternate-curreut transformers in sub-stations. f| Alternate-current transformers, 2 and 3-wire. 
H. W. Sprunt. 


DEC. 31, 1897. 


90 kilowatts 


Dy special contract. 
b Includes £16 to 


d In- 


DEC. 31, 1898. 


111,639 
84,139 
48,139 
36,000 
12,500 


106 
70 kilowatts 


12 arc, 102 (16-c.p.) glow;23 arc, 104 (16-c.p.) glow 
65 . 80 i 


pacity 
£14,112 | £893 £24124* | £954 
1,000 6:33 1,160 458 
14.112 89 3 24.124 95˙4 
525 3˙32 5,497 15:8 
5,019 51:8 7,870 311 
7,467 414 11,329 44:8 
1,081 6:84 1,429 5°65 
Total. Per unit sold.“ Total. Por unit sold. 
£1,504 3°415d. | £1.333 3:806d. 
1,391 2˙495d. 776 2:2144. 
22 0°040d. 29 0:083d. 
444 0779774. 570 1°056d. 
47 0:084d. 158 0:451d. 
£1,243 2230d. | £1,107 3:159d. 
1,098 .1969d. 990 824d. 
1,002 L797d 901 Sd 
566 1:0161. 465 1:3264d. 
88 0:1584. 56 0°160d. 
546 0°621d. 360 1'0274. 
3 0:005d. 19 0°051d 
$0 0 054d. 23 0*066d 
20 0:036d. 20 0˙057d 
` 10° 0°018d. Ze 0:009d 
66 0'118d. 66 0"1S8d. 
56 0°100d. 56 0:1604. 
10 0:018d. 10 0:0294d. 
145 0:260d 117 0:334d. 
17 0°081d. 15 0:048d. 
128 0:230d. 102 0:291d. 
82 0:147d 69 0:171d 
9 0:016d 7 0:020d 
8 0°014d 7 0:020d 
296 0:052d 234 0:0804 
Total ad Pr adod Total. iced 
£661 507% £226 1:18% 
509 3:83% 169 084% 
519 4217 710 3717 
710 5:447; 777 406% 
65:37 8317 
£7. 178. 5d. £4. 78. 61 
£12. 18. Od. £5. 53. 5d. 
5s. Old 23. 914. 
78. 84d. 3s. 41d. 
83, 01d 78. Od. 
6d. to 3d 5d. to 3d 
ld. 


By special contract. 


ST. HELENS. 


St. Helens Corporation. 
October, 1896. 


J. S. Highfield. 


MAR. 51, 1898. 


MAR. 31, 1899. 


54,348 105,709 

35,758 65,091 

35,758 60,296 
nil 4,795 
4,500 7,209 

91 1:9 
70 kilowatts 103 kilowatts 

— 4 are 


— H— M i ä ſhũjᷣm——ä— 1x... 3ů 31 . — | —————— 4 — — 


—— ——— ß. [Z — —— — —— |d| —ũñ ä— . ää—ͤ———äůG ͤ ä—ä— . — —— —e— — a eee 


_ capacity. 
228500 | £212 | £61600 | £343 
26,500 | 212 51,500 IE 343 
9,6465 772 9,046? 613 
9,40 172 9,64% 613 
16,500 132 41,560 277 
16,500 | 132 41500 | 277 
13,560 | 108 2,770 | 145 
-$914* | -313 1124: | -808 
Total. Per unit sold. Per unit sold. 
£919 6˙170d. 5"150d. 
899 | 600354. 5-532d. 
20 01344. 0'136d. 
E = 0-0814. 
£959 6:373d. 4:49)d. 
752 650045d. 3 235d. 
246 | 5005d. 3 035d. 
119 | 07994. 0 601d. 
41 | 0-275d. 0-111d 
491 | 32954. 2.054d. 
96 | 96444. 0-269d 
6 040d. 0:195d. 
„% | 004104. 0-1954. 
— — 0:0944. 
= = 0 0044. 
193 1:329d. 1:254d. 
143 0:960d. 0'564d. 
óð 0:3694, 0:690d. 
—e ES 0-383d. 
: 37 | 02484. 02624. 
184| 0121. 00444. 
Total. cay ee vaio: Total. 3 
-£31 | 02517 2342 194% 
= = 265 | 15) 
306 | 257% 417 | 236% 
= = -377 | -1912 
m | 284% 47? | 883% 
103% 7817 
£1. 124. 0d £8. 2a. bd. 
£7. 78. Od. £10. £8. 01. 
4s. 104d 53. 24d. 
48. 85d. 68. 74d. 
48. Od. 48. 91d. 
d. 6d. 
— gd. 


ST. BELENS.— REMARKS—a Al eud of 1537. 
Stock. cUver-expende l. d Includes £6 Lack commission and £:2 to insuran: e, e dob 


stated in the accounts supplied. F At ent of 1894. 


Sd. per un if. 
b After deducting «354 premium on 


g Being to insurance. 
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All Letters relating to Subscriptions, Advertisements, and other business matters 
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ELECTRICAL BOOKS AND PUBLICATIONS. 
AW Books, Newspapers, and other publications can be ordered direct oJ 
4% THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
ell-known ** ELECTRICIAN" SERIES 0f Standard Electrical Works at present 
consists of — 
ELE ICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON Youna, M.I.E.E. Price 10s. 6d.. post free; abroad 11s. 

THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING. By 
‘Messrs. H. K. C. FISHER and J. C. H. DARBY. Price és. net ; abroad, 6s. 3d. 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 

by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving “ Practical Hints“ on the subject. 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. OC. Fisurn. 


Price 6s. t free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F.C 
RAPHARL. Price 58., post free. 

MOTIVE POWER AND GEARING. By E. TaEzMLETT Carrer. Price 


12s. 6d., rost free. 
SUBMARINE GABLE LAYING AND REPAIRING. By H. D. WILKIN- 
0 


BON, Price 12». 6d., t free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
n Arranged by Dr. J. A. FLEMING, M. A., F. R. S. Printed particulars 
on application. 

. ELECTROMAGNETIC THEORY. By Otiver Heavisipe. Vol. I. Price 

12s. 6d., post free 188. Vol. II. Now y. Price 12s. 6d.; post free, 188. 

: THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. By Dr. J. A. FLEMING. VOL. I—THE INDUCTION OF 
ELECTRIC CURRENTS. NRW EDITION. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 128. 6d., post free, 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 98 original illustrations, price 7s. 6d. 

. MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 

J. A. EWING, M.A. Price 10s. 6d., post free. Also in German, 8s. 6d. post free. 

` ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 

THEART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORE. Piloe 10s. 6d., post free. 

ELECTRO.CHEMISTRY. By Dr. Ggonck Gore. Price 2s., post free, 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. €d., post free. 

DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F.M. WEYMOUTH. Price 7s. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 
B. RAM. Price 7s. Hern 

A POCKET BOOK OF CTRICAL ENGINEERING FORMULE. By 
W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 8a. ; 
large-paper edition, 12s. 6d., poet free. New edition in the press. 


t THE ELECTRICIAN” PRIMERS. In Two Vols. Paper oov 28. 
pos free 2s. 2d. each; strong cloth 2s. 6d., post free 3s. 9d. each. Single 


ers 8d.. post free 34d. 
WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIO WAVES. By Dr. O. J. IoDeR. Enlarged Edition. Price 28. 6d. net. 
A DIGEST OF THE LAW OF ELECIBIC LIGHTING, TRACTION , «e. 
A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By FRANCIS 
JEHL. Psice 10s. OREO; free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d,, post free. 


THE STEAM ENGINE INDICATOR AND 
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THE TELEPHONE.—By Dam Smoram and F. C. RAPHAEL, 


PRIMARY BATTERIES.—A work on this subject will shortly. be published 
bringing the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. l 

SECONDARY BATTERIES. —By E. J. Wapz. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN” WIREMAN'S POCKET.BOOK.—Edited by F. 0 

. RAPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

THE ELECTRIC ARO.—By Mrs. Areron, This work will shortly be 
published, and will contain an historical sketch of the early exper 
men on the electric arc, as well as the important results of recen 
research. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIII. of “Tae ELzcTRICIAN" (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18a. 6d. Also ready, Cases 
for binding. Price 2&, by post 24. Id. 

One complete set of the Second Series of THE ELECTRICIAN "’ can now be 
supplied. These sets are very scarce, and early application should be made. 


NEW ELECTRIC LIGHT AND POWER SCHEMES. 


There is every prospect of continued activity in the e:ec- 
trical field, not only during the ensuing year but for several 
years to come. This is evident from the large number of 
new schemes for electric light and power supply which it is 
proposed to bring before Parliament during the coming 
session. Practically all the important towns in the United 
Kingdom have already their electricity supply works, and yet 
the number of provisional order notices and private Bills to 
come on this session exceeds considerably those in previous 
years. This is not merely because the advantages of the 
electric light are becoming more appreciated in the smaller 
towns and less thickly populated districts. In fact, if the 
aggregate capacity of the schemes in kilowatts or horse power 
this year be compared with the capacity for any preceding 
year, the total would probably be greater. This is due 
partly to the continued spread of electric traction, and 
partly to the increasing number of larg» projects for 
supplying electricity in bulk." These latter refer not 
only to new districts not hitherto blessed with a 
public supply of electrical energy, but also, as last 
year, to a number of projects for supplementing the 
supply to districts which have long been occupied. In 1898 
the Metropolitan Electric Supply Co. acquired powers to 
build its new station at Willesden, from which it is now 
supplementing the supply from its overloaded local stations 
by means of two-phase currents generated at 10,000 volts 
pressure and reduced in the supply district to low. pressure 
continuous current by means of rotatory transformers. If 
we except the famous Deptford station, the Willesden station 
of the Metropolitan Electric Supply Co. is the first of its kind 
in this country to be situated several miles from the centre of 
its supply area. It will shortly be followed, however, by the South 
London Electric Supply Corporation, which is extending its 
mains over great distances, and is adopting single and two-phase 
systems of transmission and distribution; by the County of 
London and Brush Provincial Co., which has erected a station, 
not so far from the centre of their district, it is true, but 
whose new station will have a great deal in common with 
those supplying in bulk” from a distance; and also by the 
station now being erected, in pursuance of powers obtained 
last ycar by the Kensington and Knightsbridge Co. and the 
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Notting Hill Co. conjointly, in the neighbourhood of Hammer- 
smith, where three-phase current at high pressure is to be 
generated and, after transformation by motor generators, 
distributed as low-pressure continuous current over the supply 
areas of the two companies. The metropolitan schemes this 
year include one of these in bulk" systems—viz., that of 
the Charing Cross and Strand Electricity Supply Corporation, 
which seeks powers to purchase land in West Ham, and 
thence to supply electrical energy both to its existing dis- 
tribution system and that contemplated in the City of London. 

A curious Bill is that promoted by the City of London 
Co. This seeks powers for the compulsory acquisition of 
land to erect a new generating station in Southwark, and also 
to relieve the company from the obligations imposed on it by 
the City of London Electric Lighting Act of 1893 and the 
notorious contracts between the Commissioners of Sewers 
and the predecessors of the City of London Co. A Bill of 
unusual character is also introduced by the Corporation of the 
City of London. The Corporation desires to erect conduits or 
subways for ihe accommodation not only of electric lighting but 
also of telegraph and telephone wires, and to obtain powers to 
compel the several companies, other bodies and persons” 
owning such wires (which would therefore include the Post- 
master-General) to make use of this accommodation. If this 
were to apply only to wires and cables which may be laid 
down subsequently to the passing of such an Act, some- 
thing might be said in its favour, but the endeavour to 
compel the removal of all wires and cables already 
under the streets and the placing of them in „such 
underground accommodation, receptacles, galleries, and 
approaches may be designated an absurdity. The metro- 
politan provisional order notices also bear an unusual 
character this year. Of the five on the list, three 
are endeavours by local authorities to attack the position of 
a company which has held powers in their districts for some 
time and has not made use of them, while a fourth is an 
application by this same company for powers in another 
parish, ovidently with the idea of strengthening its position. 
The fifth relates to Marylebone. While the Metropolitan Co. 
is firmly established there, and has of late been obtaining more 
consumers than it can supply (for whose benefit it has erected 
its new station in Willesden); while also the Marylebone 
Vestry are continuing the negotiations started a year ago for 
the acquisition of the Marylebone portion of the Metropolitan 
Co.’s undertaking, a new company—the Marylebone Electric 
Supply Co.—is applying for a provisional order. Whatever 
else may characterise the electric supply undertakings of the 
largest cily in the world, at all events they suffer from an 
excess of Parliamentary procedure. 

It is in the provinces that the greater number of electricity 
in bulk" systems are contemplated. Brief particulars of all 
the various provisional order notices and notices of private 
Bills have already been published in our columns, and a list 
of the more important ones is repeated in our issue of to-day. 
It is interesting to compare two of the most important 
schemes—viz., those of the North Metropolitan Electric 
Supply Co. and the Lancashire Electric Power Co. Both 
companies wish to operate over an immense area, the former 
in portions of Middlesex, Hertford, and Essex which have been 
almost untouched by the electricity supply business, and the 
latter in the whole southern portion of Lancashire bounded by 
the River Ribble, where several electric supply concerns are 
already in operation and others are in prccess of construction. 
It is evident that the question of the authorisation of com- 
peting electricity supply concerns in the same district will 
again come up for consideration, and we cannot but hope that 


those of the in bulk companies who would be able to 
cheapen considerably the cost of electrical energy in districts 
already supplied by local authorities will not share the fate 
of the General Electric Power Distributing Co. of last year. 

As might be expected, traction schemes are again very 
numerous, and procedure under the Light Railways Act is 
becoming more and more popular. Not only in the provinces, 
but also in the neighbourhood of London, have schemes been 
submitted for the approval of the Light Railway Commissioners, 
and the London County Council itself is among the applicants. 
Although there may be divergence of opinion as to the appli- 
cability of the Light Railways Act to all these new schemes, 
it is to be hoped, for the sake of the progress of electric 
traction, that the Act will not be read so rigidly as to exclude 
all those ‘light railways which have a similarity to tram- 
ways. Local authorities may not have great advantages 
under this Act, but at all events companies have; and so long 
as electric tramway concerns are hampered by the Tramways 
Act of 1871, with its 21 years purchase clause, this applica- 
tion of electricity cannot be developed to its full extent. 

One thing remains to be considered. Who will manufac- 
ture the plant for all these undertakings? Will the British 
manufacturer continue in his present groove and leave it to 
American, German, and Swiss firms to supply the modern 
types of machinery required ? It is reasonable to suppose that 
a large proportion of the more important in bulk" 
schemes will require two and three-phase generators 
and converting plant, and yet there is not a firm 
in this country that has manufactured a dozen such 
machines. In the Paper read recently by Lord CHARLES 
BkRESTORD he referred to the possible opening for British 
manufacturers in China ; but where is the need to go to China, 
when our manufacturers are beaten by foreign makers not 
only in our colonies and dependencies, but also in our own 
country? If the prime cause of this be, as some persist in 
stating, the difficulty of getting the raw material owing to 
this country’s output of iron and steel not keeping pace 
with the demand, by all means let iron and steel 
be bought abroad. It is hardly a reason for British labour 
and British engineering skill vacating its position in the 
industrial world. | 


REVIEWS. 


Coples of any of the unde rmsntioned works can be had from The Electrician «fice 
post free, on receipt of published price.) 


a 
Part I., Statistics. By Nico. Brown and 
(London: Effingham Wilson, 1899.) 


A Century of Copper. 
CHARLES CURBETT TURNBULL. 
2s. 6d. 


The authors of this pamphlet have succeeded in making 
statistics interesting and at the same time fairly complete, a feat 
not always accomplished. The gradual growth of the copper 
trade is traced step by step from the year 1801 to 1898. In 
the decade from 1801 to 1810 the average price of copper was 
£160 per ton, and, of the £91,000 tons which the world 
produced, 65,000 came from Great Britain (Cornwall, Anglesea, 
and Ireland). During the following decade the output of 
Great Britain increased and that of other countries decreased, 
“other countries being chiefly represerted by Germany, 
Sweden, and Norway. Between 1821 and 1880 the intro- 
duction of steamers and railways created an increased 
demand for copper, which was met by the supply, 


Great Britain still leading, and in fact continuing to 


be the greatest copper. producer during the following 
20 years, after which the output from the Cornish 
mines began to decrease rapidly. Between 1831 and 1840 
copper was firet imported from Chili, a country which yielded 
no less than 202,000 tons between 1891 and 1898. The 
United States began to produce in 1845, and is now the 
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test -producing country in the world, havin ielded only corresponds to the average price and production from.1890 
1411000 bons 9 She last. eight years, of which the | to the end of 1898. Fig. 2 shows the variation in the price of 
Anaconda mine alone contributed 845,006 tons. Spain, now | G.M.B.s (good merchantable brands) during the past decade. 


the second copper-producing country, furnished very little 
until after 1860, when the copper pyrites trade commenced 
slowly, and only began to assume such large proportions in the 
decade from 1871 to 1880. Interesting notes are given on the 
eupreous pyrites trade, and on the three notable combinations 
formed to control the copper market. The first one, that of 
the Associated Smelters of Swansea, resulted in Chili smelting 
practically all her own ore and delivering the copper all ready 
for the copper user. Between 1856 and 1865, 404 per cent. 
of the ccpper from Chili was imported in bars, 88 per cent. in 
regulus, and 214 per cent. in ore; between 1886 and 1895 
the corresponding figures were 95 per cent., 8j per cent., 
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and 13 per cent. M. Secretan’s attempt in 1888 and 
1889, the second serious endeavour to force up the selling 
priee of copper, will not be forgotten in financial circles— 
after copper had risen to over £100 per ton, it fell in one 
day from £70 to £35. The history of the recently-formed Ameri- 
can combine and its present effect on the copper market 
hardly needs repetition. The last portion of the pamphlet is 
an admirable review of the life and exhaustion of copper 
mines, based entirely on statistics. 

From some of the tables we have traced the above curves. 
Fig. 1 shows the variation in the average price of English 
tough copper during the present century (from a table prepared 
by Messrs. Vivian, Younger and Bond), and also the produc- 
tion during each decennial period, The last space in Fig. 1 
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G.M.B.s are of 96 per cent. purity, and “tough copper is 
stated to be of about 993 per cent. purity, the latter 
commanding a price higher by £2 or £8 per ton. 


Physikalisches Praktikum ERHARD WiepemMann and HERMANN 
EBERT. (Brunswick: Vieweg.) 10m. 

The task of compressing all the most important elementary 
experiments of physics into a volume of 574 pages is not an 
easy one. It cannot be said that this has been accomplished 
by the authors, and probably their intention was to furnish 
a laboratory guide to those who have to take physics as a 
secondary subject in prosecuting their studies more seriously 
in another direction. The detailed description of experiments 
on the heat of solution, neutralisation, and hydration, refrac- 
tive indices, absorption spectra, saccharimetry, and electro- 
lysis make the work an admirable handbook of practical 
chemical physics, and the care bestowed upon this department 
is to a certain extent a novel feature of text-books of this class. 
What can hardly be too warmly praised is the number of 
beautiful illustrations with which the work abounds. It is 
not often that one finds the arrangement of an experiment 
made clear by half-tone cuts of the most modern typa and 
finish. As regards the principles and details of the experi- 
ments, it is almost superfluous to say that they are on a level 
with the reputation of the distinguished authors. A list of 
apparatus required is given at the head of each experiment. 


SEAT OF THE E. M. F. IN A VOLTAIC CELL.* 


BY W. B. COOPER, M. A., B.Sc. 


The controversy caused by the contact and chemical theories 
died out as the doctrine of the conservation of energy sprang 
into existence. Since electrical energy must of necessity be 
obtained by the transformation of some other form of energy, 
it could not be produced by contact alone. But another 
controversy arose which has not yet been brought to a satis- 
factory conclusion. Admitting that contact force exists and 
that chemical action is also necessary, what point in the 
circuit may we regard a3 the seat of the E. M. F.? : 

Consider a simple element consisting of zinc and coppar 
in dilute sulphuric acid. When the circuit is closed there 
are three contacts, viz., Zn/Cu, Cu/acid and acid/Zn. 
Owing to the comparatively large value of the contact 
force between copper and zinc (about 0°75 volt) and the 
small values of the contact force for the other two 


From a book on Primary Batteries, to be published shortly by “ The 
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junctions, it is somewhat natural to assume that the seat 
‘of the E.M.F. is at the copper zinc junction. The value 
of the contact force, however, is not quite as high as the 
‘actual E.M.F. of the cell, and there is no obvious reason 
why the other two contacts should be left out. Possibly 
their exclusion is due to the idea given by Kelvin’s divided 
disc experiment, that when zinc and copper are placed in water 
they are at the same potential, But it has been shown by 
Ayrton and Perry* that, although this may be true at the 
instant of immersion, the zinc’ soon becomes negative to the 
copper, and thus the E.M.F. becomes greater than the value 
of the contact force at the metallic junction. The same 
‘authors have shown that the E.M.F. of a cell is equal to the 
‘sum of all the contact forces in the circuit. The E.M.F. 
cannot depend upon the metallic junction only, for it would 
then be independent of the electrolyte, which is not the case. 
Another objection to placing the E.M.F. at this junction arises 
from the fact that no apparent change takes place there. It 
is natural to expect a change somewhere, and if we accept the 


Fic, 1,— Variation of Potential in a Voltaic Circuit, according to Ayrton 
and Perry, 


idea that energy must be transformed where an E.M.F. 
exists, it becomes necessary to look to some other part of the 
circuit. AE 

Passing on to the two acid junctions, we find that the 
contact force in both cases is small. At the surface of the 
platinum hydrogen is evolved, but otherwise no other 
‘chemical change takes place ; the platinum remains 
unaffected. At the surface of the zinc, on the other hand, 
there is a marked chemical change, the metal being 
dissolved, and, therefore, the zinc/acid junction is generally 
favoured as the seat of the E.M.F. by those who accept 
the definition of E.M.F. given above. It is not clear, 
however, why the platinum/acid junction should be left 
out of consideration. The ordinary solution of zinc by 
sulphuric acid involves the formation of zinc sulphate and 
the liboration of hydrogen at the same spot. But when 
the solution is effected electrolytically the salt is formed 
at one plate, whilst the hydrogen is liberated at the other, 


Fia. 2. 


and there is no reason why the energy corresponding to the 
reaction should not be partly transformed at one plate and 
partly at the other. Taking the whole circuit into considera- 
tion it seems more reasonable to say there are three seats of 
E.M.F., viz., at the junctions zinc/acid, platinum/acid, and 
zinc/platinum, the latter being very small. 

Various other views have been stated from time to time. 
For instance, Fleeming Jenkint has expressed the opinion 
that the E.M.F. is probably due to the metallic junction, but 
that the current, which is maintained by it, is produced by 
chemical ‘action. Ayrton and Perry{ prefer to say that, 
although energy is transformed at the zinc plate, a potential 
difference, equal to the contact force, exists at the metallic 
junction. In support of this view they give a representation, 


* Proc. Roy. Soc., Vol. 27, p. 196, 1878. 
1 “Electricity and Magnetism,” 7th Edition, p. 59 
t Phu. Mag., Vol. 21, p. 51, 1886, 


which is reproduced in Fig. 1 of the variation of potential in 
the circuit. The broken line here given is supposed to be 
continuous, the two points marked G being one and the same. 
The current is flowing in the direction of the arrows, ard 
potential is measured upwards. The zinc part of the circuit 
is represented by BD, the electrolyte by D'E’, and the copper 
byEGA. The circuit being closed, there is a fall of potential 
along the conductors, and, therefore, the lines representing 
them are given a sloping direction. At the junction of copper 
and zinc there is a rise of potential indicated by AB. Similarly 
at the zinc/acid junction there is a rise, shown by DD’, snl 
at the acid/copper junction a fall, shown by E’E. Making 
use of the usual hydraulic analogy, we may imagine a pump 
to be working comewhere in D'E'. The water, in circulating, 
gains potential energy wherever it rises: thus potential energy 
is gained in rising from A to B and from D to D' (these parts 
being supposed to be vertical), although no external energy is 
there supplied, the pump being in D'E'. In other words, the 
place where energy is transformed (by the pump) is not 
necessarily the place where potential energy is gained. 


— 


Similarly, in the actual circuit, energy is transformed at the 
zinc / acid junction, but there may be a rise in potential at 
the zinc / platinum junction. A distinction is thus drawn 
between E. M. F. and potential difference which is not easy to 
understand. 

It might be thought that such a potential difference, if it 
really existed, could be readily detected by means of a volt- 
meter connected to each side of the junction, as indicated in 
Fig. 2. But, in such a case, the junction effect appears twice 
and neutralises itself. Suppose the voltmeter V to be wound 
with copper and to be connected up with copper; then the 
total potential difference acting upon the instrument is :— 

P. D. due to current + Pt / Zn + Zn/Cu + Cu/Pt 
= P.D. due to current + Pt/Zn + Zn/Pt 
= P. D. due to current. 
Hence the effect observed is due to the current only, and is 
independent of the junction. The same remark applies to an 
electrostatic instrument. Let the inductors be of some metal 
or alloy M, as indicated in Fig. 8. Then, beginning at the 


Fic, 4, 


left-hand side of the instrument, we have, as the total E. M. F. 
acting, 
M/Cu+Cu/Pt+P.D. due to current + Pt/Zn + Zn/Cu+ Cu/M 
= Cu/Pt + P.D. due to current + Pt/Cu 
= P.D. due to current. 
This difficulty, which occurs equally at a metal liquid junction, 
is at once overcome if we assume the definition of E. M. F. 
already given, and thus.accept measurements of the Peltier 
effect. These indicate only a small E.M.F. at a metallic 
contact, and large values at the metal-liquid junctions, But 
then it is a matter of definition. 
Swinburne* has made the bold assertion that there is 
no seat of the E.M.F., and that a coulomb of electricity 
in flowing round the circuit formed by a closed cell 


* Sce Cantor Lectures on Electro- Chemistry,“ by J. Swinburne, Jour: l 
of the Society of Arts, 1696. 
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continually falls in potential, never regaining it. This 
view of the matter is best explained by considering a 
magnetic circuit, Suppose we have a horseshoe electro- 
magnet, or a ring magnet with an airgap in it. Imagine 
a unit pole at one of the magnet poles. Let it move 
over io the other pole The work which it does in so 
moving is a measure of the difference of magnetic potential 
between the magnet poles. Let it move on through a 
small hole in the iron until it regains its first position; the 
additional work done is of the same sign as before. Thus 
each time the unit pole moves round the magnetic circuit 
& definite amount of work is done, which we know to be equal 
to O-4irnc, where n is the number of turns in the magnet 
winding and c the current in amperes flowing through them. 
Each time the unit pole moves round this path, its circuit is 
interlinked with the electric circuit and the same amount of 
work is done. It therefore follows that the magnetic poten- 
tial at any point has an infinite number of values differing by 
multiples of O- 4 nc. 

Consider, further, a conductor in the form of an incomplete 
ring through which a magnetic pole is being moved. An 
E. M. F. is generated in the ring giving rise to a potential 
difference, which we may suppose equal to one volt, at its 
terminals. If a coulomb is allowed to flow from one terminal 
to the other it falls in potential and does work to the extent 
of one joule. If it continues to flow along the conductor, 
it still does work of the same sign, owing to the resistance of 
the conduetor and consequent variation of potential Thus, 
in passing round the circuit to the terminal from which it 
started, the coulomb does a certain amount of work, say, two 
joules, Every time it passes round the circuit it does work to 
the same extent, and so it follows, as in the case of the 
magnetic circuit, that each point in the conductor has an infinite 
number of potentials. This statement is not opposed to the 
usual definition of potential, viz., that the potential of a point 
on a conductor is equal to the work done in moving unit 
quantity of electricity up to that point from an infinite distance, 
because there is no stipulation as to the path to be followed 
by this unit quantity; it might follow the most direct path, 
or it might pass several times round the circuit under 
consideration, thus increasing the work done. 


Now consider a cell, the external resistance of which is 
infinitely large compared with the internal resistance. Suppose 
the potential difference at the terminals to be one volt. Unit 
quantity of electricity in passing from the positive to the 
negative terminal falls one volt in potential: the work done 
amounts to one joule as before. If the electricity passes on 
through the cell to the other po'e the additional work done is 
negligible; but, such as it is, it corresponds with a further 
fall of potential. People generally have the idea that the 
potential is again raised in passing through the cell, but 
Swinburne prefers to think that it still falls and that there is 
& cyclic difference of potential just as there is in the magnetic 
and electric circuits already described. 


The analogy does not, however, ceem altogether clear. 
There certainly are cases, even where the E. M. F. is due 
to variation of induction, in which there is what may be 
regarded as a seat of E.M.F.; for example, a dynamo, 
connected to an external circuit, is the seat of E.M.F. for 
that circuit. Again, suppose we have a conductor bent 
into the form of a figure 8, as in Fig. 4. Let a magnet 
move through the part A, and let B be completely shielded 
from induction ; for example, by means of iron, which we 
may imagine for this purpose to be infinitely permeable. As 
the magnet moves, an E.M.F. is generated in the loop A, but 
notin B. Thus it would not be unreasonable to look upon 
the loop A as the seat of E.M.F. for the entire circuit, 
Theoretically, A might be as small as we please and thus the 
seat of E. M. F. would be located at one point of the circuit. 

In coming to the voltaic cell it is not easy to see how a cell 
is strictly similar to the electric circuit with which it is 
compared. The latter is cutting the lines of force throughout 
the whole length as the magnet moves, and the E.M.F. results 
through the relative motion of two bodies which are entirely 
independent of each other. There is no reason why one 
point rather than any other of the conductor should be looked 


upon as the seat of the E.M.F. But in a cell the case is very 
different. The circuit is, as it were, self-contained. The 
E.M.F. is not in any way dependant upon a body external to 
the circuit, and thus it is not unnatural to place the seat of 
E. M. F. at one of the junctions, or points of discontinuity. 

Perhaps the safest conclusion to which a consideration of 
the various theories lead is that the whole matter is largely a 
question of definition, and that it is, therefore, of relatively 
very small importance. It depends a great deal upon the 
point of view, and so we cannot say that one theory is correct 
and another necessarily wrong. Our ideas ar» naturally based 
upon processes most familiar to us. Being accustomed to the 
flow of water under the aclion of gravity we are struck with 
the similarity of electric flow, and thus we are tempted to 
carry the analogy too far. It is convenient to think of 
electricity being raised in potential at some point in the cell, 
just as a pump raises water to a higher level, keeping up a 
continuous stream and enabling the water to do work Ly its 
downward flow. But the pump is not necessarily placed 
where the water gains potential energy. We may, of course, 
define the seat of E.M.F. 8s the point where energy is given 
to the circuit, but that is only a definition, and we cannot 
always decide upon the position of such a point, 
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ON THE MASSES OF THE IONS IN GASES AT LOW 
PRESSURES.* 


BY J. J. THOMSON, M.A., F. B. s. 


In a former Paper (Phil. Mag., Oct., 1897) I gave a determination 
of the value of the ratio of the mass m of the ion to its charge e, in 
the case of the stream of negative electrification which constitutes 
the cathode rays. The results of this determination, which are in 
substantial agreement with these subsequently obtained by Lenard 
and Kaufmann, show that the value of this ratio is very much less 
than that of the corresponding ratio in the electrolysis of solutions of 
acids and salts, and that it is independent of the gas through which 
the discharge pa:ses aud of the nature of the electrodes. In these 
experiments it was only the value of m/e which was determined, and 
not the values of m and e separately. It was thus possible tbat the 
smallness of the ratio might be due to e being greater than the 
value of the charge carried by the ion in electrolysis rather than 
to the mass m being very much smaller. Though there were 
reasons for thinking that the charge e was not greatly different 
from the electrolytic one, and that we had here to deal with 
masses smaller than the atom, yet, as these reasons were somewhat 
indirect, I desired if possible to get a direct measurement of either 
m oreas well as of m/e. In the case of cathode rays I did not 
see my way to do this ; but another case, where negative electricity 
is carried by charged particles (i e, when a negatively electrified 
metal plate in a gas at low pressure is illuminated by ultra-violet 
light) seemed more hopefnl, as in this case we can determine the 
value of e by the method I 5 employed to determine the 
value of the charge carried by the ions produced by Rontgen · ray 
radiation (Phil. Mag., December, 1898). The following Paper 
contains an account of measurements of m/e and e for the negative 
electiification discharged by ultra-violet light, and also of m/e for the 
negative electrification produced by an incandescent carbon filament 
in an atmosphere of hydrogen. I may be allowed to anticipate the 
description of these experiments by saying that they lead to the 
result that the value of m/e in the case of the ultra-violet light, and 
also in tbat of the carbon filament, is the same as for the cathode 
rays; and that in the case of the ultra-violet light, e is the same in 
magnitude as the charge carried by the hydrogen atom in the electro- 
lysis of solutions. In this case, therefore, we have clear proof that 
the ions have a very much smaller mass than ordinary atoms; to 
that in the convection of negative electricity at low pressures we 
have something smaller even than the atom, something which 
involves the splitting up of the atom, inasmuch as we have taken 
from it a part, though only a small one, of its mass. 

The method of determining the value of m/e for the ions carrying 
the negative electrification produced by ultra-violet light is as 
follows: Elster and Geitel (Wied. Ann., XLI, p. 160) have shown 
that the rate of escape of the negative electrification at low pressures 
is much diminished by magnetic force if the lines of magnetic force 
are at right angles to the lines of electric force. Let us consider 
what effect a magnetic force would’ have on the motion of a nega- 
tively electrified particle. Let the electric force be uniform and 
parallel to the axis of z, while the magnetic force ia also uniform and 


* Communicated by the author to the December number of the Phil. 


| Mag, Read at the Meeting of the British Association at Dover. 


THE ELECTRICIAN, DECEMBER 8, 1899. 229 


parallel to the axis of z. Let the pressure be so low that the mean 
free.path of the particles is long compared with the distance they 
move while under observation, so that we may leave out of account 
the effect of collisions on the movementa of the particles. 


If m is the mass of a particle, e its charge, X the electric force, H 
the magnetic force, the equations of motion are :— 


Eliminating z, we have :— 
d'y He/.. dy 
AA ~He). 
m du^ an (Xe e à) 
The solutions ef these equations, if x, y, dr/dt, dy/dt all vanish 
when ¢=0, is expressed by 
„-m t 
eH? | m 
1 Xm fy — cos (; f)) 
m 


. € 
Ht—sin( £ He l, 


eH? 
The equations show that the path of the particle is a cycloid, the 


generating circle of which has a diameter equal to 2Xm/eH?, and rolls 
on the line x=0, . 


Suppose now that we have a metal plate AB exposed to ultra-violet 
light, placed paralleltoa larger metal plate CD perforated so astoallow 
the light to pass through it and fall upon the plate AB. Then, if CD 
is at a higher electric potential than AB, all the negatively electrified 
particles which start from AB will reach CD if this plate is large 
compared with AD, the particles travelling along the lines of 
electric force. Let us row suppo:e that a uniform magnetic 
force equal to H, aud at right angles to the electric force, acts on the 
particles ; these particles will now describe cycloids and will reach a 
distance 2Xm eH? from the place from which they start, and after 
reaching this distance they will again xi tar the plate. Thus, if 
the plate CD is distant from AB by less than 2Xm/eH?, every 
particle which leaves AB will reach CD provided CD stretches for- 
ward enough to prevent the particles passing by on one side. Now 
the distance parallel to y through which the particle has travelled 
when it is at the greate-t distance from AB is rXm/eH?: hence if 
CD stretches beyond AB by this distance at leist, all the particles 
will be caught by CD and the magnetic field will produce no 
diminution in tbe rate of leak between AD and CD. If, on 
the other hand, the distance between the plates is greater than 
2XmjeH?, then a particle starting from AB will turn back before it 
reaches CD : it will thus never reach it, and the rate at which CD 
acquires negative electrification will be diminished by the magnetic 
force. Hence, if this view of the action of the magnetic field is 
correct, if we begin with the plates very near together and gradually 
increase the distance between them, we should expect that, at first 
with the plates quite close together, the rate at which CD received a 
negative charge would not be affected by the magnetic force, but as 
soon as the distance between the plates was equal to 2X m/eH? the 
magnetic force would greatly diminish the rate at which CD received. 


a negative charge, and would in fact reduce the rate almost to zero 
if all the negatively electrified particles came from the surface of AB. 
Hence, if we measure the distance between the plates when the 
magnetic force first diminishes the rate at which CD receives a nega- 
tive charge, we shall determine the value of 2Xm/eH?; and as we 
can easily determine X and H, we can deduce the value of m/e. 


The way in which this method was carried into practice was as 
follows, the apparatus being sbown in Fig. 1. 


AB is a carefully polished zinc plate about lem. in diameter 
while CD is a grating composed of very fine wires crussing each other 
at right angles, the ends being soldered into a ring of metal; the 
wires formed a network with a mesh about 1mm. square. This was, 
placed parallel to AB on the quartz plate EF, which was about 
4mm. thick. The grating was very carefully insulated. The 
system was enclosed in a glass tube which was kept connected 
with a mercury pump provided with a McLeod gauge. The 
ultra-violet light was supplied from an arc about 3mm. long 
between zinc terminale The induction coil giving the arc 
was placed in a metal bor, and the light passed through a 
window cut in the top of the box; over this window the quartz bate 
of the vessel was placed, a piece of wire gauze connected with the 
earth being placed between the quartz and the window, The p'ate 
AB was carried hy the handle L, which passed through a sealing-wax 
stopper in the tube K. The net used was an electromagnet of 
the horseshoe type. The magnetic force due to the magnet was 
determined by observing the deletion of a ballistic galvanometer 
when an exploring coil, of approximately the same vertical dimen- 
sion as the distance between the plates AB and CD, was withdrawn 
from between its poles. The coil was carefully placed so as to occupy 
the same part of the magnetic field as that occupied by the space 
between AB and CD when the magnet was used to affect the rate 
of leak of electricity between AB and CD. In this way the intensity 
of the magnetic field between the poles of the magnet was determined 
for a series of values of the current through the magnetising coils of 
the electromagnet ranging between 1 and 4°5 amperes, and a curre 
was drawn which gave the magnetic force when the magnetising 
current (observed by an amperemeter) was known. 

The pressure of the gas in the tube containing the plate was 
reduced by the mercury-pump to 1/100 of a millimetre of mercury. 
As the mean free path of hydrogen molecules at atmospheric pres- 
sure and O?C. is 1:85 x 10—-5cm. (Emil Meyer, Kinetische Theorie 
der Gase, p. 142', and of air 10—cm , the mean free paths of these 
gases at the pressure of 1/100 of a millimetre of mercury are 
respectively 14mm. and 7-6mm., and are consequently considerably 
greater than the greatest distance, 4mm., through which the 
electrified particles have to travel in any of the experiments. 
These are the free paths for molecules of the gas; if, as we shall 
see reason to believe, the actual carriers of the negative electrification 
are much smaller than the molecules, the free paths of these-carriers 
will be larger than the numbers we have quoted. 

The rate of leak of negative electricity to CD when AB was 
exposed to ultra.violet light was measured by a quadrant-electro- 
meter. The zinc plate was connected with the negative pole of a 
battery of small storage cells, the positive pole of which was put to 
earth. One pair of the quadrants of the electrometer was kept 
permanently connected with the earth, the other pair of quadrants 
was connected with the wire gauze CD. Initially the two paira of 
quadrants were connected together, the connection was then broken, 
and the ultra-violet light allowed to fall on the zinc plate ; the 
negative cbarge received by the wire gauze in a given time is 
proportional to the deflection of the electrometer in that time. By 
this method the following results were obtained: when the difference 
of potential between the illuminated plate and the wire gauze was 
greater than a certain valuc, depending upon the intensity of the 
magnetic force and the distance between AB and CD, no diminution 
in the deflection of the electrometer was produced by the magnetic 
field ; in fact, in some cases the deflection was just a little greater in 
the magnetic field. The theory just n indicates that the deflec- 
tion ought to be the same ; the small increase (amounting to not 
more than 3 or 4 per cent.) may be due to the obliquity of the path 
of the particles in the magnetic field, causing more of them to be 
caught by the wires of the grating than would be the case if the 

aths of the particles were at right angles to the plane of the gauze. 
When the ditference of tential is reduced below a certain value, 
the deflection of the electrometer ig very much reduced by the 
magnetic field ; it is not, however, at once entirely destroyed wheu 
the potential difference passes through the critical value. The simple 
theory just given would indicate a very abrupt transition from the 
case when the magnetic force produces no effect to that in which 
it entirely «tops the flow of negative electricity to CD. In practice, 
however, I find that the transition is not abrupt: after passing a 
certain difference of potential the diminution in the electric charge 
received by CD increases gradually as the potential difference is 
reduced, and there is not an abrupt transition from zero effect 
to a complete stoppage of the leak between AB and CD. I 
think this is due to the ionisation not being confined to the 
gas in contact with the illuminated plate, but extending through 


ral 


230 


THE ELECTRICIAN, 


DECEMBER 8, 1899. 


a layer of gas whose thickness at very low pressures is quite 
appreciable. The existence of a layer of this kind is indicated 
by an experiment of Stoletow's. Stoletow found that the marxi- 
mum current between two plates depended at low pressures to a 
considerable extent upon the distance hatween the plates, increasing 
as the distance between the plates was increased. Now the maximum 
current is the one that in one second uses up a8 many ions as are 
produced in that time by the ultra-violet light. If all the ions are 
produced close to the illuminated plate, increasing the distance 
between the plates will not increase the nnmber of ions available 
for carrying the current; if, however, the ions are produced in' a 
layer of sensible thickness, then, until the distance between the 
pA exceeds the thickness of this layer, an increase in the distance 

etween the plates will increase the number of ions, and so increase 
the maximum current. If this layer has a sensible thickness, then 
the distance d, which has to be traversed by the ions before reaching 
the gauze connected with the electrometer, ranges from the distance 
between the plates to the difference between this distance and the 
thickness of the layer. "The first ions to be stopped by the magnetic 
field will be those coming from the surface of the illuminated plate, 
as for these d has the greatest value: hence we may use the equation 


d 2m (1) 


| — eH? , e. 9 e. s e e LU 
if d represents the distance between the plates, X the value of the 
electric field when the rate of leak first begins to be affected by the 


magnetic force H. Assuming that the field is uniform, 

X x Vd, 
where V is the potential difference between the plates; and 
equation (1) becomes 


,2Vm 
eH?" 
The negative ions travelling between the plates will disturb to some 
extent the uniformity of the field between the plates; but if the 
intensity of the ultra-violet light is not too great, so that the rate of 
leak and the number of ions between the plates is not large, this want 
of uniformity will not be important. A calculation of the amount 
of variation due to this cause showed that its effect was not large 
enough to make it worth while correcting the observations for this 
effect, as the variation in the intensity of the ultra-violet light was 
sufficient to make tha errors of experiments much larger than the 
correction. 
The following is a specimen of the observations :— 
Distance between the plates 0°29cm. 
Strength of magnetic field 164. Pressure 1/100mm. 


Potential difference 
between plates, in 


Deflection of electrometer in 30sec. 


volts, | Magnet off. | Magnet on. 
240 ! 180 | 190 
120 160 165 

80 160 140 

40 | 130 | 75 


These observations showed that the critical value of the potential 
difference was about 80 volta. A series of observations were then 
made with potential differences increasing from 80 volts by 2 volts 
at a time, and it was found that 90 volts was the largest potential 
difference at which any effect due to the magnet could be detected. The 
results of a number of experiments are given in the following table :— 


d (in em.). H. V in absolute measure. /m. 
0˙18 170 40 x 168 85 x 106 
0:19 170 30 x 10? 5 8 x 108 
0:20 181 46 x 108 7:0 x 108 
0:29 167 84 x 108 71x 108 
0:29 164 90 x 10? 1*6 x 108 
0:30 160 86 x 168 74x 10° 
0:45 100 | 80 x 16" 79x10 


giving a mean value for e/m equal to 73 * 100. The value I found 
for e/m for the cathode rays was 5 x 109; the value found by Lenard 
was 6:4x109. Thus the value of e/m in the case of the convection of 
electricity under the influence of ultra-violet light is of the same 
order as in the case of the cathode rays, and is very different from 
the value of e/m in the case of the hydrogen ions in ordinary electro- 
lysis when it is equal to 10. As the measurements of e, the charge 
carried by the ions produced by ultra-violet light to be described 
below, show that it is the same as e for the hydrogen ion in electro- 
lysis, it follows that the mass of the carrier in the case of the convec- 
tion of negative eleetricity under the influence of ultra-violet light 
is only of the order of 1/1,000 of that of the hydrogen atom. Thus 
with ultra-violet light, as with cathode ravs, the negative electrifica- 
tion at low pressures is found associated with masses which are 
exceedingly small fractions of the smallest mass hitherto known 
that of the hydrogen atom. | 
(To be continued.) 


ANNUAL DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The eleventh annual dinner of the Institution of Electrical 
Engineers was held on Wednesday evening, at the Hotel 
Cecil. Although the attendance was good, some 250 being 
present, one missed the familiar faces of a number of 
members who seldom fail to take part in this social function. 
Perhaps this had an effect on the speeches, which as a whole 
seemed to lack, both in their delivery and reception, some of 
the enthusiasm manifested on former occasions. Mr. Cromp- 
ton’s speech in proposing “ The Navy, Army, and Auxiliary 
Forces” was an exception, however. After the usual loyal toasts 
had been given in a few words by the President (Prof. S. P. 
Thompson) and duly honoured, Mr. Crompton rose. Thelaugh 
he raised when, referring to South Africa, he said he wished 
he were there, and he dared say many of his hearers wished 
the same, soon gave way to silent and sympathetic attention. 
After referring feelingly to the war, he said that he did not believe 
in volunteering out of turn, but he was convinced that the 
Electrical Engineers R.E. Volunteers were as ready as any 
others to respond to their country's call. The effect of 
military training on electrical engineers produced a type of 
soldier that was hard to beat. General Sir Richard Harrison, 
during the course of his reply, said that the electrical engineers’ 
corps were doing their work zealously and well. When the 
day of danger came he felt sure that the corps would treble 
in number for the sake of defending its country. 

Before Lord Kelvin rose to propose Science, the President 
preceded him with a few words. Those present were to be 
congratulated in having such a distinguished man to prc po e 
that toast. Before Dr. Thompson was born Lord Kelvin nad 
read Papers before the Royal Society on thermodynamics and 
electricity, and he was there on the present occasion as the 
undisputed head of the scientific and electrical engineering 
profession. Lord Kelvin, who was received with cheers, 
spoke of the debt pure science owed to electrical engineers. 
At the time the first Atlantic cable was laid, pure science 
was in a very backward state compared with its present 
position. Gauss and Weber gave us the foundation of 
electrical measurement, but its first practical use was in 
connection with submarine cables. He spoke of the admir- 
able manner in which practical electricians made use of 
mathematics at the present day, and referred to Oliver 
Heaviside as one of those mathematicians who had been 
foremost in responding to the call made by electricians 
on mathematics. The engineering student of to-day was 
differently situated to the student of former days, when train- 
ing consisted of spending many years in an engineer's office 
doing what he liked, chiefly playing pranks, and occasionally 
copying a drawing. The first professor of engineering was 
Gordon, at Glasgow University ; and after him followed Rankine 
and a number of other distinguished men. In concluding, 
Lord Kelvin coupled the toast with the names of Sir William 
Roberts-Austen, to whom we owed important discoveries in 
connection with the diffusion of solid metals through solid 
metals, and Sir Henry Roscoe, who might justly claim to be 
a fellow-worker of the great Bunsen, who had recently left us. 

Prof. Austen referred to the international nature of science. 
Science, he said, united all peoples. The web of copper 
strands that connected British electrical engineers with the rest 
of the world was more enduring than steel bands could ever 
be. To be cut off from the genius of France would be 
an irreparab'e blow to this country, he thought—for had 
we not communicated with France, not only through 
cables but through the ether?— and he was glad that the 
Institution was to visit Paris next year. Sir Henry 
Roscoe said that thanking for science was like returning 
thanks for his daily bread. Even our Government at last 
acknowledged science by decorating distinguished scientific 
men. But we should have loved and honoured Lord Kelvin 
just as much had he remained plain William Thomson. Sir 
Douglas Fox (President of the Institution of Civil Engineers) 
said, in proposing the toast of ‘‘ Engineering," that practical 
engineers were feeling more and more that they must not 
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grope in the dark, but must rely on pure science to build a 
proper superstructure. Yet engineering as well as science 
bound nations together. Although Germans and Americans 
were competitors of this country, yet all three countries 
helped one another in learning the principles necessary for 
the practical pursuit of our science. Sir William H. White, 
responding, spoke of the difficulty of saying where pure science 
ended and engineering began. Lord Kelvin was at the same 
time the greatest scientist and one of the greatest engineers 
of his day. And John Hopkinson, was he not as true a 
scientist as any man, although an engineer? In the same 
way, in spite of specialisation being now the order of the day, 
the division between different branches of the engineering 
profession was not clearly marked. There was no need of 
buffer states, for most friendly intercourse would ever 
continue. 

The Hon. Justice Cozens-Hardy proposed the toast of the 
evening. Some branches of science there were, he said, in 
which everything had been done, but electricians of to-day 
were like navigators of the 15th and 16th centuries, and were 
discovering new worlds. Prof. Silvanus Thompson, in his re- 
sponse, regretted the absence of some past presidents and other 
distinguished men who had been expected. Major-General 
Webber, the only survivor of the three founders of the Insti- 
tution, was absent; Sir William Preece was in Dublin, Mr. 
Alexander Siemens in Berlin, Mr. W. M. Mordey in Russia. 
Colonel Huber and Mr. C. E. L. Brown, who had been invited 
as representing the Institution's recent hosts in Swit- 
zerland, were also unable to be present. Dr. Thompson 
then referred to the success of the Institution in its latest 
poliey —viz., the formation of local centres. Next week he 
hoped to attend a meeting at Newcastle for the creation of a 
north-eastern centre of the Institution of Hlectrical Engineers, 
where Papers will be read and discussed at the same time as— 
or shortly after—their reading in London. This he hoped 
would only be oae of a number of such centres. The council 
had already received a petition for the formation of a similar 
organisation in Dublin, and there was a prospect of another 
eoon. In Cape Town there had for some time past been 
informal meetings, at which advance copies of Institution 
Papers were read. Both Mr. Marconi’s and Mrs. Ayrton’s 
Papers had been read and keenly discussed but a few days after 
their presentation here, Mrs. Ayrton’s, in fact, with the same illus- 
trations on the screen as here. These were informal meetings, 
but they would now be recognised formally. Dr. Thompson 
next referred to Mr. Wilde’s generous donation to the bene- 
volent fund of the Institution, and invited others who had 
benefited by their profession to follow in his footsteps. He 
enlarged upon former services Mr. Wilde had done to the 
electrical industry ; first by his invention or discovery of the 
separately excited dynamo, in which the small current of one 
small machine is employed to magnetise the magnets of a 
larger machine, from which larger currents can be drawn; 
and secondly, by his discovery by experiment and insight, 
of the synchronising property of alternators, years before 
Hopkinson’s mathematical investigations. The President, in 
conclusion, called attention to the building fund, which had 
assumed sufficiently large proportions to justify the council 
in looking out for a site; and he hoped that the donations of 
members would soon enable the Institution to build a home 
of its own. 

Prof. Perry proposed the health of ‘‘The Guests” in a 
humorous speech, to which Sir Courtenay Boyle, secretary to 
the Board of Trade, replied in the same vein, and the party 
broke up. 


By Motor Car to Brighton.—An interesting experiment in 
motor-car traction took place on Wednesday, when a trip was made 
by Mr. A. Jordan, of Electrical Undertakings (Ltd.), from London 
to Brighton, on an electric motor-cart, with a view to demonstrating 
that the journey could be accomplished in one day with one battery 
charge. The journey was commenced at Piccadilly-cireus, London, 
W., the destination being the Hotel Metropole, Brighton—a distance 
of 55 miles. The trip was, we understand, satisfactorily accom- 
plished, the average speed attained being 11} miles per hour. The 
cart was equipped with 40 Leitner cells and the voltage on arrival at 
Brighton is stated by the Electrical Undertakings, Ltd., to have 
been 84. 
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OPENINGS FOR MECHANICAL ENGINEERS IN 
CHINA. 


ln the course of an address delivered before the Institution of 
Mechanical Engineera on November 24, Lord Charles Beresford eaid 
he proposed in his paper to divide the principal openings for the 
mechanical engineer under three heads, and to touch upon each 
shortly. He classed them as follows: (1) Railways and electrical 
engineering; (2) miniog and allied works; (3) manufactures. He 
classed electricity under the first heading, because he had found, 
since his return from China, that it was possible for the traveller 
to go from the railway station to the gates of Pekin by electric 
traction. He remembered being carried into the city in a man- 
darin’s chair while his staff rode on Chinese ponies, and there- 
fore, judging by the then state of the roads, to have laid and 
started an electric tramway so soon was very creditable to the 
promoters of the enterprise. The Chinese roads were perfect 
2,000 yeara ago, and had not been repaired since. An American had 
recently said to him in the course of conversation: Ves, sir, the 
roads are very bad ; there was a mule drowned in the road outside ' 
my embassy the other day.” In the European settlements electricity 
was already used for lighting purposes, and even at Hankow, 600 
miles up the Yangt:e river, some firms were laying down electrical 
plant. The abundance of Japanese coal would render this branch of 
industry —:.e., electrical engineering—a very profitable one in a short 
time. The Chinese would no doubt prove ready consumers of 
electrical power for lighting and manufacturing purposes, 
courte all plant must in the first instance be imported, and unless 
English manufacturers were much more energetic, the vast electrical 

lant which China will require would come from Japan and America. 

t was more than probable the Japanese and American engineers who 
accompanied the plant to China would be employed there hereafter 
instead of British engineers, At Kioto,in Japan, there was a great elec- 
trical plant, which in addition to lighting two-thirds of the town also 
supplied the motive power for the city tramways, for the pumping 
machinery at the waterworks, and for no less than 60 different indus- 
triesin or near Kioto. The electrical energy was produced by water 
ah from a fall of 120ft. The plant was chiefly American, but the 

apanese were now beginning to make their owa. At another place 
near Kioto there was a great trade through the Buva Lake and 
beyond, a total distance of 65 miles. The Japanese were more than 
mere copyists. They copied, but they chose the best ideas, 
and often combined ideas taken from widely different sources. 
Of course, Japan and America had great advantages over 
older countries like Great Britain in the fact that it is far 
cheaper to start with the latest products of electrical engineering 
than to replace steam, gas, and other expensive systems already laid 
down, as we in this country have to do. He referred to this, because 
China was in the same happy position as Japan and America ; and the 
electrical engineer would have many openings before him if Insti- 
tutions like theirs would study the immediate needs of China and 
atsist its members to make use of their experience, industry, and 
ability. caps also existed all over China, and were Govern- 
ment property. They were badly managed. He was informed that 
it was even possible to go from Pekin to Tientsin and thence to 
Shanghai, and to arrive before a telegram dispatched at starting. By 
paying treble rates a better service could be obtained. Telephones 
existed in some settlements. All the copper wire belonging to one 
telephone company was stolen by the natives, so that they had to use 
very inefficient steel wires. In Japan he was much struck with the 
immense use made of the telephone. In all the small towns poles 
carrying 30 to 40 telephone wires were to be seen in the streets, 

In connection with mining and allied works, Lord Charles 
Beresford referred to the great mineral wealth of China—coal, iron, 
gold, silver, copper, mercury, lead, and salt all existing in paying 
quantities, and only skilled workers and the latest machinery being 
needed to develop the rich resources of this marvellous country. In 
connection with manufactures he spoke of the abundance of the coal 
and iren in China making it absolutely necessary that it should 
some day become a great competitor with us in the industrial 
market. But British nianufacturers need not fear this competition, 
for China must for many years to come be an enormous Driver of 
machinery and of tool steel. 

The speaker told a number of stories as being quite characteristic 
of the Chinese. In one place he found a man boring a six-pounder 
gun, and the tool protesting most vigorously against the ill-treat- 
ment. He showed the men how to adjutt it, and got it going 
properly. The workmen gathered in a corner and talked excitedly. 
On asking what they were saying, he was told, They are saying 
that England produces the most wonderful mandarins in the world. 
We have many, but not one of them knows anything about any 
of the machinery in the shop.” 

In South China the current rate of wages for common coolies 
was 40c (9d.) a day. Fittera 75c. ji 5d.) a day to 1:25 (2s. 4d.) 
a day. Smiths got 60c. (le. 2d) to 1:50 (2s. 10d.) a day; 
carpeuters 50c. (114d.) to 80e. (1a. Gd.) a day; masons 60c. (18. 2d.) 
a day ; and mill and refining hands 30c. (or 7d.) day; 
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Another opening for the mechanical engineer was to establish 
himself as an agent for British machinery in the foreign settlements 
and concessions. Over aud over again he had seen British machinery 
with the name-plates removed and German and Belgian names 
substituted, or where the name of the British firm was stamped 
in, it had been covered over by German and Belgian name- 

lates. The advantages of buying locally from an agent were 
threefold: (1) Quicker delivery, as the machinery was often 
in stock. (2) No trouble about the rate of exchange 1 510 
the cost after the order was given. (3) The local agent could be bel 
responsible for defects, and was available for repairs if anything 
went wrong. This was a very important pane for engineering firms 
who were members of that Institution, and it also offered an opening 
for young men who were good mechanical engineers to take up the 
rale of British machinery, and to push it in preference to that of 
other countries. In connection with this matter he drew the atten- 
tion of engineering firms in Great Britain to the immediate necessity 
of establishing an exhibition of British machinery in China, with 
mechanical engineers to explain and show its capabilities. The 
Chinese were a very practical race, and if they saw what machinery 
could do they would often buy it. Both the Americans and Germans 
were already taking steps to provide such exhibitions of their goods, 
and it would have a serious effect on British machinery if they were 
allowed to forestall us. 

The best prospects for immediate openings were :— 

(1) Railhways.— He referred those seeking advice in this section to 
Mr. Kinder, engineer-in-chief of Chinese Imperial Railways, and 
applications for appointments should be made to the various syndi- 
cates financed by the Hong ron Shanghai Bank, particulars of 
which are to be found in his book, The Break-up of China.” 

(2) Mining Work.—Tbis was being undertaken by the Pekin 
syndicate and by Mr. Pritchard Morgan, M. P.'s syndicate. Elec- 
trical and hydraulic engineers should be on the look out for the 
prospects of employment by the municipalities in the European 
settlements and by large firme. 

(3) Advertisements in Anglo-Chinese papers in Tientsin, Shanghai, 
Hankow, and other places should at present be the best means for 
securing billets for engineers wishing to enter British or Chinese firms. 


CORRESPONDENCE. 


EE — 


THE ELECTRO-DEPOSITION OF ZINC. 
TO THE EDITOR OF THE ELECTRICIAN. 

Siz: I have read with interest your editorial note on the 
work I have done in connection with the electro deposition of 
zinc, where you suggest the application of a burnishing process 
guch as is used by Elmore for copper deposition. I have 
experimented in this direction; but the process has 
limited application, being only suitable for depositing 
zinc on cylindrical bodies. The object in making the 
experiments on depositing zinc under pressure was 
to ascertain whether the zinc could be forced into 
the pores of the iron, and whether high-current densities 
could be used for depositing zinc on irregular objects without 
the formation of zinc sponge, trees, or nodules. The results 
obtained tend to prove that there is not the same liability of 
zinc sponge being formed, nor of zinc trees or nodules. I 
am still carrying on the experiments, and hope at a future 
date to communicate to you some further results.— Yours, &c., 

SHERARD CowPrn-Corzs. 

We tminster, London, Dec. 2. 


DOUBLE-CURRENT GENERATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: There can be little doubt that in the near future 
double-current generators will be largely employed for the 
supply of electricity in extensive districts. 

The articles in your last issue—one describing in detail the 
double-current machines and polyphase system at the Chicago 
Edison Co.’s works, and the other indicating some spheres of 
usefulness for such plant—are most opportune, and will no 
doubt create special interest at a time when so many com- 
bined lighting and traction works are being and about to be 
equipped. 

The description of the Chicago plant is so minute that 
among those who have given but little attention to the subject 
of polyphase working an impression may be left that the 
system is exceedingly complicated, and hence undesirable. 
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That this is nct the case will be evident when the full useful- 
ness of the combined direct-alternating system is realised. 
Many engineers regarded the double-current generator as a 
myth, or at least as nothing more than a laboratory curiosity—a 
status likewise accorded to the rotatory converter before Dr. 
Silvanus Thompson presented his Paper on the subject to the 
Institution of Electrical Engineers, directing attention, perhaps 
for the first time in this country, to its design, construction, 
and use. (A double-current generator is neither more nor less 
than a power-driven rotatory converter.) To many the infor- 
mation that machinery of this type has been actually working, 
and most successfully working, since last year will suffice to 
place it at once in the category of available plant. 

No necessity exists for such a revolutionary departure from 
the still favoured bi-polar machine as appears in the 20-polar 
Chicago generators, for, if the alternating current is to have 
a frequency of 25 ^o per second—a periodicity at once most 
suitable for the operation of rotatory converters, and that 
recommended by the Institution of Electrical Engineers for 
the lower uniform standard frequency "—a machine with 
many fewer poles may be built, when driven by an engine 
of the high-speed type. For example: A 100 kw. machine 
running at 500 revolutious per minute will require 6 poles 
only, or a 250 kw. machine at 875 revolutions 8 poles; 
and while the number of poles, and therefore size and cost of 
the machine, is reduced, a standard type of engine, pre- 
eminently suited by reason of its uniform angular velocity for 
generating polyphase currents to be converted in rotatories, 
may be most economically employed. 


Mr. Eustace Thomas has alluded to the value of double- 
current generatora as intermediaries in stations where both 
direct and alternating-current plant is installed, when the 
bulk of the requirements is for currents of one class only; 
and for service on long traction lines by supplying the home 
district direct from the generators, and suitable distant points 
by stepping-up on the alternating-current side in transformers 
and supplying the line through rotatory converters. But a 
still wider sphere of usefulness, which while less simple yet 
possesses no insuperable difficulties, is open to this type of 
machine—namely, the simultaneous supply of both lighting 
and traction circuits over a scattered district from a single 
generator with absolute immunity from risk of short-circuits, 
notwithstanding that the neutral conductor of the three-wire 
lighting distributors and also the negative pole of the traction 
system is earthed. 

To follow how this may be effected, let us assume that a 
district which in extent is beyond the economical possibilities 
of direct current at 480 volts pressure (this being the low- 
pressure limit declarable under the Board of Trade Regula- 
tions if the permissible variation of pressure is to be complied 
with) is to be supplied for both lighting and traction, but that 
a direct-current supply must be given for both purposes. The 
generating works will be situated so as to supply direct current 
to either the lighting or the traction mains close by, and one 
gub-station will be considered. 

T wo courses are open, in each case the complete isolation of 
the primary and secondary windings in the transformers being 
an important feature. Firstly, the direct-current end of the 
double: current generator may supply the lighting circuits, while 
the alternating-current end is connected through step-up 
transformers to supply the sub-station. The home traction 
circuits would be supplied by a step-down transformer and 
rotatory converter. At the sub-station separate groups of 
transformers and rotatories would supply the power for light- 
ing and traction respectively. Secondly, the supply to both 
lighting and tramways might be taken from the direct-current 
end of the gencrator and one service be maintained through a 
one-to-one continuous-current transformer, which might con- 
veniently be of the variable ratio type, while the sub station 
is supplied as before. This plan, however, introduces a 
machine of which the sole function is to render possible the 
double earthing. But if the works are of considerable size, 
polyphase alternators, generating at the full line pressure, 
would also be provided for supplying the sub-station, in which 
case a third method, not employing a double-current generator, 
is available, which is to supply both services through separate 
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transformer and rotatory converter groups at each end of the 
system. The efficiency of this method is not quite so high as 
either of the others, and an extra transformer and rotatory 
group is required. 

The diagram of plant and connections, herewith, for a com- 
bined lighting and traction works to generate both three-phase 


flexible manner, thus rendering each type of generator available 
for either service. From a works thus equipped polyphase 
distribution could of course be effected, if for any reason it 
was thought desirable to prefer this system, notwithstanding 
the transformer losses, to one permitting the use of batteries 
to meet light load demands. 


LIO RAMS «—— 
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and direct current will serve to make the proposals clearer. 
For simplicity's sake the synchronising connections and 
some of the recording and regulating instruments have been 
omitted. It will be evident that the transformers and con- 
verters enable the conversion of high to low pressure and 
alternating current to direct current, or vice verzâ, in the most 


The combined efficiency of variable ratio transformers and 
rotatory converters of 100 kilowatts output is about 90 per cent. 
at full load and 87 per cent. at half load, while that of 
a 50-kw. set will be about à per cent. lower. It will be 
found that great flexibility is coupled with good efficiency in 
the combined direct-alternating system, and as the additional 
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cost of a machine constructed to give also three-phase currents 

is not great it is probable that many engineers will make 

provision for the future by installing double-current generators 

in place of simple direct-current machines, even if they are 

not immediately intending to install polyphase extensions.— 

Yours, &o., . T. Ruraven-Murray. 
Willesden, December 4. 


FOREIGN COMPETITION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: We kave seen Mr. Murphy's letter in your last 
issue referring to our communication to you under the above 
heading. Our remarks were based upon the contract 
actually made between the Dublin United Tramways Co. and 
the American Cable Co., the unusual character of which 
caused us: much surprise when produced in court in Dublin. 
Our object in writing you was to show the differences between 
the specification as issued and the contract as made, a copy 
of which we appended to our letter, leaving it largely to 
speak for itself. These differences Mr. Murphy does not 
attempt to deny. 

Dealing in detail with Mr. Murphy’s points, he first charges 
us with having libelled Mr. Parshall ; but this can hardly be 
£O, as is evidenced by the fact that Mr. Parshall has taken no 
action in the matter. Mr. Murphy says that the variations 
from the conditions in the original tender were made in the 
interests of the Tramways Co. We would therefore ask 
him if he seriously contends that it was to the interests 
of the Tramways Co.: (1) To waive all provision of 
time for delivery ; (2) to forego the penalty clause ; (3) to 
take delivery of the cable in New York, instead of laid and 
jointed in Dublin, as originally asked for; (4) to make the 
guarantee of the cables less stringent than had been offered by 
another firm; (5) to enter into a contract in which blanks 
were left and still remain for prices and quantities ; (6) to 
take plain lead-covered cables when those served with jute 
over the lead had been offered; (7) to enter into a contract 
with a foreign trading firm after being warned, as the fact 
was, that they could only fulfil it by infringing the patent 
rights of a British firm. 

Mr. Murphy says that the Americans quoted lower prices 
than the British firms. This statement we cannot, of course, 
contradict, as the contract produced in court specified neither 
prices, quantities, nor time for delivery; but we would remind 
Mr. Murphy that a saving in capital cost is not always true 
economy, especially if, as seems to be the case here, very 
heavy sacrifices have to be made to attain it. 

We fully accept Mr. Murphy's contradiction of our inference 
that Mr. Parshall was loaned to the contractors to supervise 
the drawing in and jointing work. Our remarks in this 
respect were based on the terms of the contract, which reads 
as follows: “ The aforesaid cable shall be laid, installed, and 
connected up under the direction of the engineer, but at the 
cost and expense of the party of the first part (i. e., the 
contractors). This, coupled with the fact that delivery was 
to be taken of the cable by the Tramways Co. in New York, 
surely justified the inference that Mr. Parshall was to do the 
work, and not merely to supervise it. If not, we cannot even 
now see how the terms of the contract could be logically 
carried out. 

We fully appreciate the £10,000 order that Mr. Murphy 
mentions he has given us upon Mr. Parshall’s advice ; put 
surely it is not conclusive evidence that an engineer is 
impartial to cite one isolated case in which his work has not 
gone to a particular firm. As to the American firm with 
whom the Tramways Co. placed their order, we have nothing 
to say, and have said nothing against them, and we accept 
Mr. Murphy's statement when he says that they carried out 
the work efficiently and well. They could at least afford so 
to do under the terms of their contract. 

Mr. Murphy seems to wholly mistake the ground of our 
complaint in this matter. We have drawn attention to this 
matter, not because we were aggrieved at having lost the 
contract, for we are losing contracts every day, and are glad 
to do so in many cases in the present congested state of busi- 
ness. Our complaint is that a very decided preference has 


been shown to an individual contractor, and that the firms 
tendering were not all put upon an equal basis. 

With regard to Mr. Murphy’s last paragraph, we fear his 
knowledge of American electrical engineering is very limited 
if he attempts to set up American cable makers as models for 
the British firms to follow. We say, without fear of contra- 
diction, that, owing no doubt largely to the use of overhead 
conductors in the earlier stages of electrical work, American 
underground cable makers are at least five years behind this 
country in methods and fully ten years in experience.— 
Yours, &c., Tue Bartisn IxsULArED Wire Co. (Limitep), 

Dec. 5. Epwp. Tracey, Secretary. 


A THERMO.COUPLE WITHOUT JUNCTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The following may be of interest to some of your 
readers. Take about a foot of No. 20 copper wire, and with 
it short-circuit the terminals of a low-resistance galvanometer ; 
heat a portion of the wire to redness. Note that no current 
is produced. Now touch the hot wire with a piece of selenium, 
wait till the fumes have subsided, and repeat. Suddenly 
the needle will give a tremendous kick and jump right off 
the scale. Of course, although there are no junctions, there 
is heterogeneity in the circuit, as selenide of copper is formed. 
Perhaps, if this principle were adopted in the construction of 
thermopiles, it would get over the difficulties which arise 
through failure of contact at the junctions. Anyway, it makes 
a very pretty experiment.—Yours, &o., 

London, N.W., Dec. 8. E. Bennett Vires. 

[It appears to us extremely doubtful whether the above 


is really a thermo-electric effect at all events without further 
particulars. —E». E.] 


ELECTRIC LIGHTING AND,TRACTION PROVISIONAL 
ORDERS AND BILLS. 


With our last issue we concluded the list of notices of intention to 
apply for Parliamentary powers for electric lighting and traction. 
We give below the figures for the last eight years :— 


1895 1894 1895 1896 1897 1898 1899 1900 
Viam 20 ... 82 ... 52 .. 41 .. 61 .. 98 . . 134 ... 137 
aptas 15 . . 17 . . 15 .. 57 ... 61 .. 45 .. 54... 107 


ELECTRIC LIGHTING. 


It will be seen that, compared with last year there is an appreciable 
increase in the number of electric lighting applications, and of these 114 
are for provieional orders and 23 for private bills. There are very few 
metropolitan d'striets for which electric lighting powers have not been 
obtained, and consequently only five of the proposed applications for pro- 
visional orders affect that area—viz., Battersea, Marylebone, Limehouse, 
Mile End, and St. George's-in-the-East. Asa matter of fact, each of the 
above districts is already covered by an order, and in the last three 
cases the local authorities are attacking the position of the County 
of London Co. The area of the City of London is affected by three 
important bills—viz., (1) that of the City of London Electric Lighting 
Co., which seeks, inter alia, to relieve the company from all or 
any of the obligations imposed by the City of London Electric Lighting 
Act (1893), and by the contracta made in 1890 and 1891 between (a) the 
Brush Electrical Engineering Co. and (b) the Laing, Wharton and Down 
Construction Syndicate and the Commissioners of Sewera of the City of 
London. Some particulars of this bill were given in our issue of Nov. 24, 
p. 165. (2) The bill of the Charing Cross and Strand Electricity Supp y 
Corporation seeks authority to purchase land in West Ham for erecting an 
electricity generating station for supplying electric current in the area of 
the City of London. (3) The City of London Corporation also propose to 
introduce a bii for extensive powers iu connection with underground 
conduits for the accommodation of telegraph, telephone, electric light, and 
other wirea, cables, and apparatus, and to amend or repeal the provisions 
of any existing Áct of Parliament which would limit or affect the proposed 
powers. (See also p. 166 of our issue of Nov. 24.) 

Under the North Metropolitan electric supply scheme, which embraces 
portions of the counties of Middlesex, Hertford and Essex, including the 
districts of Hendon, Barnet, Edmonton, Ware, Hertford, Hatfield, Welwyn, 
St. Albans, Chingford and Walthamstow, powers are suught to acquire 
land near the river Lea at Edmonton and at Hertford for the erection of 
generating stations, 

The Tyneside Electric Power Co. (Ltd.) are promoting a bill in 
Perliament empowering them to supply electric energy throughout the 
whole manufacturing district on both sides of the Tyne, from Blaydon and 
Newburn on the west to Tynemouth and South Shields on the east. The 
company propose to generate electric energy on a very large scale, and to 
supply it both in bulk to local authorities for distribution and for motive 
power purposes to works, sbipyards and manufactorie, 
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The South Wales Electrical Power Distribution Co. seek powers to 
incorporate a company to erect three electric generating stations at Ponty- 
pridd, Pontypool and Neath, for supplying current in bulk in the county 
of Glamorgan and part of the county of Monmouth, including Cardiff, 
Swansea, and Newport. As the company’s stations are so close to the 
South Wales collieries, they will be able to supply energy in bulk to local 
authorities for distribution to the general consumers at a cheaper price 
than the authorities can manufacture it for themselves. The company 
propose to charge from 1d. to 14d. per unit, which is equal to about £15 
per horse-power per annum. The engineers for the scheme are Messre. 
Bramwell and Harris, and the bill is promoted by influential commercial 
men and colliery owners in South. Wales. The Cardiff Corporation have 
already taken steps to oppose the bill, and to call a meeting of represen- 
tives of local authorities in the area proposed to be served by the company. 

The Dublin Electric Lighting Co. (Ltd.) have given notice of a bill 
to authorise the supply of electricity in bulk or otherwise in the city of 
Dublin and neighbouring towns and districts, including Kilmainham, 
Drumcondra, Clonliffe, Glasnevin, Clontarf, &c. 

The scheme of the Lancashire Electric Power Co. is probably the most 
comprehensive of the six, as powers are sought to generate and supply 
electric current to the whole of the county of Lancashire south of the river 
Ribble. As this dietrict comprises several cities and towns already in 
possession of municipal electricity works, the bill is certain to encounter 
fierce opposition. 

The Walker and Wallsend Gas Co., who last year obtained powers ‘for 
supplying electricity in Walker and Walleend, are applying for powers to 
carry their cables across the river to supply Jarrow and Hebburn. They 
have already ordered generating plant, and arrangementa have been made 
for the erection of a station adjoining their gas works at Neptune-road, 
Wallsend. The company are acting in conjunction with the Newcastle 
Electric Supply Co., who are also seeking powers to erect works at Neptune- 
road and in Long Benton and Walker. 

The County of Durham Electric Supply Co. have also a scheme for 
supplying electricity in bulk in part of the county of Durham. 

'The Midland Electric Corporation for Power Distribution, who already 
poesees powers for many districts in the Midlands, are applying for 
a provisional order to supply electricity in various additional districts in 
Stafford and Worcester. 

Tae Lymington Corporation, who propore to purchase the local gas 
undertaking, are also sceking powers to establish electricity works in 
Lymington, Boldre-and Milford. | 


ELECTRIC TRACTION. 


Judging from the great increase in these notices compared with last 
year (107, against 54 in 1898), the '' boom” in electric traction shows no 
signs of abatement. Although there is no scheme for the construction of 
any further underground electric railways in London, there are several 
bills affecting the metropolis and tle provinces which are of more than 
ordinary interest. 

First there is that of the Metropolitan District Railway Co., which 
seeks authority to work the railways of the company electrically, and for 
various other powers, including an extension of time for completing the 
Brompton and Piccadilly-circus Railway authorised in 1897. Other 
metropolitan railway bills include those of the London, Walthamstow, and 
Epping Forest Railway Co. (for, inter alia, power to construct a portion of 
the line in tunnel instead of cutting), the City and South London Railway 
Co., the Baker Street and Waterloo Railway Co. (who propose to con- 
struct the line to the standard gauge), the Charing Cross, Euston and 
Hampstead Railway Co., and the Whitechapel and Bow Railway Co., all of 
which seek extensions of time, further capital powers, &c. 

Among the tramway bills which affect the metropolitan ares are two of 
the London County Council, which ask for powers to work electrically the 
existing tramways (north and south of the Thames), and to construct a 
number of additional lines ; that of the South Metropolitan Tramways Co., 
for authority to construct a network of electric lines in Lewisham, Penge, 
Beckenham, Croydon, &c.; and that of the London, Barnes, and Richmond 
Tramways Co., to construct and operate electric tramways in Richmond, 
North Sheen, Kew, Mortlake, Barnes and Hammersmith. The London 
United Tramways (Limited) are, with commendable perseverance and 
energy, again seeking powers to further extend and consolidate their system 
‘of electric tramways in the western suburbs. 

Out of the numerous provincial applications the following are the 
principal: 

The Knott End Railway Co., to acquire the Garstang'and Knott End Rail - 
way, to construct new railways, and to operate the whole by electric traction. 

The Merzey and Wirral Railway Co. are promoting two bills for working 
their lines, as well as the lices of the Mersey and Wirral Joint Committee 
and Wirral Railway Co. and portions of the railways of the Birkenhead 
joint railways of the London and North-Western and Great Western Rail- 
way Cos., electrically. 

The Bray and Enniskerry (Ireland) Railway Co. wish to extend the time 
for constructing the light railways authorised by their Acts of 1886, 1890, 
1894, and 1897, and to adopt electric traction. 

A gratifying feature of the provincial notices is the number of applica- 
tions by local authorities already enjoying the advantages of electric 
traction, for powers to carry out considerable extensions. Among these 
may be included the Corporations of Bradford, Hull, Liverpool, Sheffield, 
Halifax, Huddersfield, &c. 

Lancashire seems to be well catered for, as, in additioa to the Mersey 
and Wirral railway bills, there is the scheme for the construction of an 
express electric railway (on the “Behr” mono-rail system) between 
Manchester and Liverpool. 

The South Lancashire Tramways Co. are promoting a bill to construct 
electric tramways of a total length of 82 miles in St. Helens, Bolton, 
Leigb, Eccles, Abrain, Ashton-in-Makerfield, Atherton, Burtonwood, 


Golborne, Haydock, Hindley, Ince, Little Hulton, Newton-in-Makerfield, 
Pemberton, Swinton, Tyldesley-with-Shakerley, Westhoughton, Worsley, 
Astley, and Lowton. The idea is to construct lines in these thickly- 
populated and industrial districts, to connect them with the tramways of 
St. Helens, Manchester and Bolton. Amongst the companies interested 
are the St. Helens Tramway Co. and the British Insulated Wire Co. The 
engineers of the scheme are Messrs. Preece and Cardew and Messrs. 
Kincaid, Waller and Manville. The cost is estimated at £1,000,000. 

Another scheme is for the construction of an electric tramway from 
Whitefield to Eccles, connecting with the Ship Canal at Salford Docks. 
It will be available for goods as well as passengers, and will be over 12 
miles in length. It will pass through seven townships, with a joint popu- 
lation of 200,000. The estimated cost is £120,000. 

In addition to the above, the Corporations of Burnley, Lancaster, Liver- 
pool, Manchester, Oldham, Preston, and Rochdale are promoting electric 
traction schemes. The Rochdale Corporation scheme embraces the con- 
struction of tramways of a total length of about 18 miles, and will cost 
(exclusive of amount required for purchase of present tramways) about 
£250,000. The gauge is to be altered from 3ft. 6in. to the standard, with 
& view to joining up with the systems of the neighbouring authorities of 
Oldham and Bury. 

The Shannon Water and Electric Power Co. are seeking powera to 
incorporate a company to take water from the Shannon and Lough Derg 
at Killaloe and Plassy, and to utilise the water power for the generating 
of electricity. 

Finally, à number of local authorities, following the lead of the Glasgow 
Corporation, are seeking: powers to attach brackets, wires, &c., to private 
buildings for tramway purposes. 


LIGHT RAILWAYS (ELEOTRIC). 


During November 43 applications were lodged with the Light Railway 
Commissioners for powers to construct light railways in Great Britain, 
compared with 40 in May and 53 in November last. A notable feature 
is the increasing proportion of applications for electric working, and on the 
present occasion nearly all the big schemes and more than two-thirds df the 
whole seek authority to adopt electric traction. The following are some of 
the more important projected light railways: 

Though the London County Council are promoting two parliamentary 
bills for constructing new and electrically equipping their existing tram- 
ways, they are applying to the Light Railway Commission for power to 
construct light (electric) railways from Higbgate junction, along Archway- 
road to the county boundary ; and also in Clapham, Battersea, Wands- 
worth, Putney, Greenwich, Lewisham, Charlton, Kidbrooke, Woolwicb, 
Deptford, Lewisham, Lee, and Eltham. Further particulara of this project 
appeared in our issue of Oct. 20. 

The Herts County Council and the Metropolitan Tramways and Omnibus 
Co. have jointly lodged four applications for authority to construct an 
extensive system in the counties of Hertford, Middlesex, and Essex. The 
lines will be constructed to the standard gauge, and the motive power will 
be electricity. 

The Middlesex County Council are applying for powers to construct five 
lines of light railway, the first line between Willesden and Wembley, the 
second between Wembley and Harrow-on-the-Hill, the third between 
Harrow-on-the-Hill, Wembley and Wealdstone, the fourth between 
Harrow Weald and Great Stanmore, and the fifth between Friern Barnet, 
Finchley and Southgate. The gauge and motive power will be the same as 
in the last case. 

Mr. David Cook has an ambitious scheme —i. e., to construct a light 
(electric) railway from Ramegate through Sandwich, Deal, Walmer, to 
Dover (forming a connection with and baving running powers over the 
Dover electric tramways), on to Folkestone, Hythe, Dymchurch, New 
Romney, to Hastings. The cost of constructing this line has been estimated 
at about £330,000. 

The British Electric Traction Co. are seeking powers to construct new 
or make extensions to existing light electric railways. The districte 
affected are (1) Cowpen and South Blyth (Northumberland); (2) Barnsley 
and Woraborough (Yorks.) ; (5) Bradford, Dewsbury, Batley, Cleckheaton ; 
(4) Peterborough and district ; and (5) Bowness, Windermere, Ambleside 
and Troutbeck. 

The Oldham, Ashton and Hyde Electric Tramway (Limited) are 
applying for powers to extend their system, and Mr. Thomas Nevins also 
wishes to extend the Cheltenham and Cleeve line recently sanctioned by 
the Board of Trade. | 

Other important schemes relate to Llanelly, Loughborough, Aldershot, 
Farnborough, Wakefield, Warrington, and Mansfield. The Bath Cor- 
poration have also decided to apply for a light railway order, presumably 
because the procedure is simpler and does not involve the expense and 
delay of a Parliamentary application. 


LEGAL INTELLIGENCE. 


The Queen v. The Mayor, &c, of Blackpool. 


In the Queen's Bench Division, on Wednesday, Mr. Justice Darling and 
Mr. Justice Channell decided this case. On Aug. lith a rule nisi for a 
mandamus was granted against the Mayor and Corporation of Blackpo?l, 
to show cause why they should not hear and determine an application 
made by Mr. James Lucas for five licences for omnibuses to ply for hire 
within the borough. 

Sir ROBERT REID, Q.C., for the Corporation, in opposition to the rule 
being made absolute, said the Corporation were the authority entrusted 
with licensing omnibuses, and in 1898 Mr. Lucas held eight licences. This 


year he applied for that number, but only three were granted. He had asked 
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for this rule because the Corporation, who were owners of tramways in the 
borough, had refused to grant the remaining five licences, as they desired to 
remove competition. That suggestion was, however, not true. Mr. Lucaa's 
application for the five licences was refused in good faith. Even if the sugges- 
tion were true, he was unaware of any decision which prevented the Council 
from taking into consideration the interests of the borough. In an 
affidavit made by Mr. Lucas he referred toa statement made by Ald. Fisb, 
chairman of the Watch committee, who in March said that the committee 
considered they ought to make sure of the fullest revenue being derived 
from the tramways, and that, while they had sympathy with interests of 
the omnibus proprietora, they could not be expected to place that interest 
before the town's interest. Ald. Grime also had said that the omnibus 
trade and the cab trade must go out." In affidavits filed in answer by 
members of the Council it was stated that the Carriage Drive had become 
so congested as to be a source of danger to life and limb, and that 
in May last, when the applications for omnibus licences were heard by the 
Council, they resolved that only 14 should be granted, three of which were 
g:ven to Mr. Lucas. There was no evidence to show that this vote had 
been carried with an improper motive. f 

Mr. McCALL, Q.C., argued in support of the rule. The Council had 
he said, an invidious duty to perform. They bad control of the tramways, 
and they would be naturally anxious to manage them so as to throw as 
little burden upon the ratepayers as possible, No reason had been 
shown for reducing the omnibus traffic upon the routes on which Mr. 
Lucas's omnibuses plied, for only one of his omnibuses used to 
ply on the Carriage Drive, while six were on the Martin route, 
with regard to which chere was no suggestion that it was congested. 
It was obvious that the Council bad been swayed by the improper con- 
siderations pressed upon them by Aldermen Fish and Grimes. It was 
sufficient for him to show that an improper argument had been pressed 
upon the Council, and that they had acted as if they had accepted that 
argument. He cited Reg. v. Vestry of St. Pancras in support of this con- 
tention. 

Mr, Justice DARLING said the rule must be discharged. The Council 
found themselves in a difficult position, owing to the conflicting interests 
arising from the exercise of the powers conferred on them. It was their 
duty to license omnibuses plying for hire in Blackpool. Further, they 
had, in exercise of a right conferred upon them, made tramways, 
and they carried on the tramways as a trading concern. In the 
matter of licensing it was their duty to act according to the rulea 
of reason and justice, and if it were shown that they were actuated by 
wrong motives, or that their judgment was biassed, a mandamus would go, 
because then they would not have heard the application for the licence 
according to law. The difficulty arose owing tothe speeches of Aldermen 
Fish and Grimes. That was a difficulty which was always liable to arise 
now that powers had been conferred on Corporations to carry on business 
as tramway owners, and it might be that the Legislature ought to recon- 
sider the advisability of allowing these bodies to continue to have juris- 
diction over licences for omnibuses, which might conflict with the interests 
of the business they carried on. It was obvious that the suspicion that 
had arisen in this case muet be widespread. If Mr. Fish and Mr. Grimes 
had been the only persons deciding whether the licences should be granted, 
he should have come to the conclusion that they did not hear and deter- 
mine the application as they ought. But the statements complained of 
were mere isolated statements made by members of a numerous body. 
Therefore, while giving full credit to the desire of the Council to carry on 
their tramway business so as to make a profit and not a loss, he did not 
think that there was enough to show that the Council had not acted 
according to justice and had not heard the case on its merits. Unless that 
were shown, the Court would nor set aside their decision. 

Mr. Justice CHANNELL concurred, and the rule was discharged. 


Telephone Wayleaves. 


À sitting of the Railway and Canal Commissioners was held on TuesJay 
at Edinburgh to further consider the differences which have arisen between 
the Postmaster-General and the Edinburgh Corporation in connection with 
the application of the former for consent to lay telegraph wires under 
certain streets in the city. The Corporation refused their consent, and 
the matter was remitted to the Sheriff of the Lothians, who decided in 
favour of the Postmaster-General ; and the Corporation now appealed from 
that decision to the Commissioners. 

Lord STORMONTH DARLING said the case was substantially ruled by 
the decision of the Commissioners of July 20 last in the case between the 
Postmaster-General and the Glasgow Corporation. He did not propose to 
repeat the reasons given on that occasion, but he would shortly notice two 
pointe, viz. : (1) The argument under the Telegraph Act of 1832, which, 
although stated in the Glasgow case, was more urgently press:d by the 
present appellants, and (2) the supposed distinction between the two cases 
arising out of the fact that the Corporation of Edinburgh were not merely 
a body having control of the streets, but were ownera of the solum. 
First, as to the Act of 1852. It was said that, by the combined effect of 
Secs. 5and 9 that a company or person licensed by the Postmaster-General 
to exercise the powers conferred on him by the Telegraph Acts of 1843 
and 1878, could not exercise these powers in a Scottish burgh without con- 
sent of the burgh road authority, which consent was not open to review. 
The answer to that was that the powers conferred on the Postmaster- 
General by the Acts of 1865 and 1878 were powera of construction, and 
that he had not in the present case licensed any company or person 
to exercise these powers. He proposed to do the work himself, and his 
licence to the National Telephone Co. to use some of the lines when con- 
structed was not a licence granted under either the Act of 1863 or the Act 
of 1878, but under another gt atute. It seemed therefore that Sec. 5of the Act 
of 1892 had no application, As to the ownership of the streets by the Cor- 
poration of Edinburgh, it wag necessary to distinguish bet ween their character 


as owners aud their character as a body having control of the streets. I. 
was only in the latter capacity that their consent was required under the 
Act of 1863. No doubt, under Sec. 13 of the Act, the consent of the 
landowner was required, in addition to the consent of the body 
having oontrol, but only where such landowner was liable for the 
repair of the streets. And as he read Sec. 112 of the Edinburgh Muni- 
cipal Act of 1879, the Corporation was liable for the repair of the streets, 
not as owners, but because they were vested in them, and they 
had the charge and superintendence of them. But really this 
was of little importance, becauss he was satisfied that Sec. 13 of the 
Telegraph Act of 1863, only required the consent of the owner in addition 
to the consent of the body having control where these were separate 
persons. He did not think the fact of the Corporation being owners at all 
affected the present question. In particular, it did not seem to the Com- 
missioners to afford any reason for annexing pecuniary terms to the consent 
which they thought ought to be given to the operations of the Postmaster- 
General. The Corporation were a public body, and the Postmaster-General 
muat be held to be acting in the public interest. They would therefore 
give consent to the propoeal of the Postmaster-General as the Sheriff did, 
without conditions, 


Stegmann v. O'Connor. 

Lords Justices A. L. Smith, Collins, and Vaughan Williams, in the Court 
of Appeal yesterday (Thursday), delivered judgment in this case, which has 
been fully reported in The Electrician. i 

Lords Justices SMITH and COLLINS now upheld the judgment of the 
Official Referee and the Divisional Court, being of opinion that the 
plaintiff was certainly not liable to pay leas than £50 as liquidated damages. 

Lord Justice VAUGHAN WILLIAMS dissenting, said that to his mind 
it was clear on the findings and figures of the Official Referee that he had 
given the defendant liquidated damages for the time after the exclusion 
of the plaintiff from the work. For the defendant to do the work himeelf 
was clearly wrong. He thought the case ought to go back to the Official 
Referee, for him to find whether the defendant by his conduct disentitled 
himself to claim damages, so that it might be determined whether the facts 
were such as to make the pla‘ntiff chargeable for the delay during the time 
preceding his exclusion from the premises. 

By a majority of the Court, therefore, the appeal was dismissed with coste. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under the above heading must reach the Office not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week ) 


NOW READY. 

„The Electrician ” Electrical Trades’ Directory and Hand. 
book for 1899.— The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s, 9d. ; abroad, post free, 63. 6d. (United States 7s. 6d.). 


TENDERS INVITED. 


The West Bromwich Corporation invite tenders for the supply, 
delivery, and erection of the following: (a) Boilers and accessories 
(b) steam dynamos and condensera, (c) switchboard, (d) mains, (e) 
storage battery. An advertisement contaias further particulars (in- 
cluding the date for completion of the various contracts), and speciti- 
cations, &c., may be obtained on application to the town clerk (Mr. 
Alfred Caddick), Town Hall, West Bromwich. Plans and specifica- 
tions may be inspected at (but not obtainel from) the office of the 
consulting engineer (Mr. Robt. C. Quin, M. I. E. E. and M. I. Mech. E.), 
5 works, Blackpool, and tenders must be in by 10 a.m. of 
22nd inst. 


The Hull Electric Lighting committee invite tendera for the 
supply and erection of the following plant at their Sculcoat:s electric 
lighting works ; Two high-speed vertical engines, two high-tensiva 
continuous-current dynamos, and one spare armature (Eickemeyer 
winding). Further particulara are given in an advertisement, and 
specifications may be obtained at the city treasurer's office, Town 
Hall. "Tenders to chairman of Lighting committee, Town Hall, 
Hull, by noon of 28th inst. 


The Electric Lighting commit'ea of the Hackney (London) 
Vestry invite tenders for accumulators. The specification, &, can 
be obtained at the offices of Mr. Robert Hammond, consulting engi- 
neer to tne Vestry, 64, Victoria-street, Westminster, London, S.W., 
on and after Dec. 4; and tenders must be addressed to Mr. George 
Grocott, Vestry clerk, Town Hall, Hackney, by 4 p.m. of Tuesday, 
Jan. 2, 1900. Further particulars are given in an advertisement. 

The Glasgow Corporation invite tenders for the supply of a cast- 
iron cable tunnel, water storage tanks, travelling cranes for outside 
coal storage, mechanical stokers, coal and asli conveyors, and steel 
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flues. Specifications, &c., can be obtained from the general manager | with patent lock-nuts at £18. 104. per ton, and 100 tons of cros3-t’es 


of the tramways (Mr. John Young), 88, Renfield-street, and tenders 
must be lodged with the town clerk (Sir J. D. Marwick) not later 
than 1 p.m. on Saturday, Jan. 6th next. An advertisement contains 
further particulars. 


The Wallasey District Council invite tenders for the construction, 
delivery, and fixing of a steel Lancashire boiler at the electricity 
supply station. Specifications can be obtained from the engineer 
(Mr. J. H. Crowther), Great Float, near Birkenhead, and further 
particulars are given in an advertisement. Tenders addressed to the 
clerk (Mr. H. W. Cook), Public Offices, Egremont, Cheshire, must 
be in by 20th inst. 


The Ilford District Council invite tenders for the supply and 
erection of the following plant: (a) Water-tube boilers with fittings, 
economiser, feed pumps, &c.; (b) pipework, &c.; (c) two 200-kw. 
and one 100-k w. steam dynamos and motor boosters (vertical enclosed 
high-speed engines); (d) storage batteries; (e) main switchboard 
and connections; (F) overhead travelling crane ; (g) underground 
mains, &c. ; (h) arc lamps and posts; (k) station lighting. An 
advertisement contains further particulars, and copies of specification 
can be obtained of the clerk t» the Council (Mr. J. W. Benton), 
Council offices, Ilford, after the 19th inst. Plans and specifications 
have been prepared by the consulting engineer (Mr. W. C. C. IIaw- 
tayne), 9, Queen-street-place, London, E. C., from whom further 
information can be obtained after 12th inst, Tenders (addressed 
chairman of Council) must be delivered before noon of 20th Jan. 


The directors of the Midland Electric Corporation for Power 
Distribution (Limited) invite tenders for the supply and erection of 
plant and conductors for a  power-house which, when fully 
equipped, will be capable of an output of 10,000 e.h.p. "Tenders 
to the secretary (Mr. G. Carpentier) 11, Cornhill, London, E.C., 
before 4 p.m., Dec. 18 

The Rathmines and Rathgar (Co. Dublin) Electric Lighting 
committee invite tenders for additional feeding and distributing 
maing, including trenching, troughing, cables, joint boxes, jointing 
and house services. Tenders to the clerk (Mr. F. P. Fawcett), 
Town Hall, Rathmines, by 4 p.m. of Dec. 13. 


The Gloucester Electricity Supply committee invite tenders for 
(a) one Jancashire boiler and accessories and mechanical stokers ; 
(b) one 300-kw. steam dynamo and accessories, steam, exhaust, 
&c., pipes, valves, &c.; (c) extensions of switchboard ; and (d) 
condensing plant. Tenders to the town clerk (Mr. George Sheffield 
Blakeway), Guilihall, Gloucester, before Dec. 28. 


The Blackburn Corporation invite tendera for the supply and 
delivery of overhead line equipment. Tenders to the town clerk 
(Mr. Robert E. Fox), Town Hall, Blackburn, by Dec. 23. 


The Manchester opa committee require tenders for the 
supply of steel tie bars, bolts and nuts for permanent way work. 
Tenders (addressed Chairman of Committee“) before 16th inst. 


The Blackpool Corporation invite tenders for the supply, delivery, 
and erection of the plant detailed in our issue of Nov. 24. Tenders 
by 10 a.m., Dec. 15. 

The Newcastle-upon-Tyne Tramways committee invite tenders for 
a 2,000 h.p. steam dynamo. Tenders to town clerk by Jan. 16. 


The St. Annes-on-Sea District Council require mains and street are 
and incandescent lighting tenders. Tenders by 21st inst. 


The 1 (London) Vestry invite tenders for wiring the public 
bathe, Finchley-road, N. ‘lenders by 14th inst. 


The Shoreditch Vestry require tenders for the construction of two 
underground transformer stations. Tenders by 19th inst. to Vestry 
cle k. 

lenders are invited by the Lancaster Guardians for the eleet: ie 
lighting of the workhouse. Particulars from the clerk. 

The Birmingham Corporation require a high-speed engine and 
dynamo for their Elan waterworke. Tenders to town clerk by noon, 
20th inst. 

The Municipal Council cf Almaden (Ciudad Real), Spain, invite 
tenders until 16th inst. for the concession for the electric lighting of 
the town for 20 years. Tenders to el Secretario del Ayuntamiento. 


TENDERS RECEIVED AND ACCEPTED. 


The Newcastle-on-Tyne Town Council have accepted the tender of 
Mesera, Dick, Kerr and Co. fcr the supply of 5,000 tons of steel tram- 
rails at £8. 7s. 6d. per ton, 260 tons of fisbplates at £9. 17s. 6d. per ton. 
Mr. Cail (chairman of Tramways committee), in moving the adoption 
of the report said that the comet was an English one with works 
in Germany, where the rails would be made; but they would come 
to this country in English ships, and the committee did not see that 
for a sentimental reason they should give the order to Bolckow, 
Vaughan and Co. at £9 per ton, with the prospect of not ge ting such 
an early delivery. The following tenders have also been accepted 
by the Corporation : Thomas Beeley and Son, for boilers at £7,298 ; 
Patent Nut and Bolt Ce. (Ltd.), for supplying 40 tons of fishbolts 


at £14 per ton. 


The following tenders have been received by the Llandudro 
District Council for the supply of three 150 kw. high-sp<ed engine: 
and dynamos, motor and boosters, for their electricity works :— 
India-Rubber Co. (Allen en- British Thomson-HoustonCo. £5,273 

5,210 


gines) (accepted) ............ ,022 | Metcalf and Co. ............... i 
Sandycroft Foundry & Eogi- Ashton, Frost and Co. ...... 5,206 

neering Co 6,606 | Sunderland Forge Co. 200 
P. R. Jackson and Co.......... 6,472 | Mavor and Coulson ............ 5,163 
Westinghouse Co. ............ 6,571 | Crompton and Co . . 5,028 
Brush Co, 44. 8 6,229 ' Smith and McMillan ......... 4,971 
John Fowler and Co. ......... 6,154 W. H. Allen, Son and Co. . . 4,917 
D. Bruce Peebles and Co. ... 5,986 E. Scott and Mountain ...... 4,892 
Electric Construction Co. ... 5,662 J. H. Holmes and Co.......... 4,848 
Foote and Milne ............... 5,594 General Electric Co 4,421 
Mather and Platt ............ 5,542 Thames Ironworks Co. ...... 4,197 
Siemens Bros. and Co. ...... 5,400 , Lancashire Dynamo Co .. 3,632 


The Leicester Corporation have placed an order for two 1,000 kw. 
steam alternatora with the Brush Co. The dynamos will be of the 
inductor type, of which (we are informed) a large number, both for 
monophase and polyphase working, are in course of construction at 
the company's works at Loughborough. 


The Leeds City Council have accepted the tender of Messrs. Dick, 
Kerr and Co. for the supply of 50 electric cara, at £28,896, These 
are to be delivered at the rate of 10 per month. The Council were 
aleo recommended to accept the tender of Messrs. J. Schofield, Son 
and Co. for the construction of seven transformer chainbers at 
£2,298. 1s. 6d., but objection was raised as the firm did rot pay the 
etandard rate of wages; and on a vote being taken the motion to refer 
back was defeated, but the motion for the adoption of the minutes 
was also rejected (by 23 votes to 22). The subject will come up aga'n 
for consideration. 


The Portsmouth Corporation have accepted the tender of the 
Electric Railway and Tramway Carriage Works of Preston for the 
supply of 60 electric tramcars at £585 each. 
^ The Liverpool Corporation have given an order to the Klein 
Engineering Co. for a combined condensing and water-coolir g 
plant for engines of 3,600 h.p., for their Lister-drive power station. 


The York Corporation haveaccepted the tender of Mersrs. Venner 
and Co. for the supply of Hookham meters during tbe next 12 
months, at £4. 17s. 6d. each for meters of 5 to 10 amperes capacity, 
and £5 each for meters above 10 and under 100 amperes capacity. 


The tender of Mr. W. J. Bishop has been accepted by the Croydon 
Guardians for the electric lightiag of the infirmary, workhouse, and 
union offices at £1,995. Twenty-two tenders, ranging from £1,542 
to £3,434, were received. 

The East Ham District Council have accepted the tender of 
Messrs. Dick, Kerr and Co., for the laying of tramways in the 
district, at £27,250. 

The Leyton Town Council have accepted the tender of Messia. 
Willans and Robinson for two steam engines for their electricity 
works, at £2,368, and that of Messrs. Mather and Platt for two 
dynamos, at £1,376. 

The tender of the National Electric Wiring Co. has been accept.d 
for wiring the new offices of the Willesden Council at £130. 8a. 


The Bootle Corporation have accepted the tender of Messrs. R. W. 
Blackwell and Co. for the overhead equipment of a double line of 
electric tramways in Knowsley-road, and the Callender Co. have 
obtained the order for supplying and laying armoured cables. 


APPOINTMENTS VACANT AND FILLED. 


A demonstrator in physics is required for the University of 
Sydney, N. S. W. Salary £350 pe annum. Further particulars are 
eet out in an advertisement, and applications must be sent in to the 
Agent-General for New South Wales (Sir Julian Salomons), 9, 
Victoria-street, London, S. W., bv Jan. 1. 


The Plumstead (London) Vestry invite applications for the post 
of electrical engineer, to advise upon and design and take sole charge 
of the erection of the electric light plant, worke, and buildings, and 
subsequently to undertake the sole management and control of the elec- 
tric light department. Some fuither particulars will be found in an 
advertisement. The commencing salary is £400 per annum. Appli- 
eat ons to Mr. Edwin Hugh:s, Vestry clerk, Plumstead, by Thursday, 
21st inst. 


The following positions are vacant at the Whitechapel (London) 
electricity works: Meter and consumers’ clerk, second shift engi- 
neer, two engine and dynamo attendants, and a mains foreman. 
An advertisement contains further particulars, and applications must 
be sent to Mr. Wm. C. P. Tapper, resident engineer, 27, Osborne st., E. 

The Rochdale Guardians require a clerk of works, and eventually 
to act a3 engineer-in-charge. Applications to the clerk (Mr. R. A. 
Leach), Union Offices, Rochda!e, before 11th inst. See advertisement. 

The Bury St. Edmunds Corporation invite applications for the 
post of resident electrical engineer. Applications to the town 
clerk (Mr. C. E. Salmon) by 15tli inst, 
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Two switchboard attendants and a meter tester are required for 
the Greenock electricity department. Applications to the burgh 
electrical engineer (Mr. S. E. Fedden), Municipal Buildings, Greenock. 
See advertisement. 


The Chair of Engineering at Univeraity College, Bristol, is vacant, 
owing to the appointment of Dr. Ryan as principal of the Woolwich 
Polytechnic. Applications to secretary by Jan. 16. 

The Bethnal Green (London) Guardians require a resident elec- 
trical engineer. Applications to clerk, Bishop's-road, Victoria Park, 
N.E., bv 14th inst. 


Mr. E. Kilburn Scott has been appointed to the position of 
instructor in electrical engineering and design at the Northampton 
Institute. 


Mr. J. J. Smith, of Altrincham, has been appointed resident elec- 

trical engineer by the Stockton Town Counci!, at a salary of £250 
per annum. There were 49 candidates Mr. Smith is a son of 
Alderman G. F. Smith, J.P., of Stockton, and served his apprentice- 
ship at Messrs. Blair and Co.’s, After a period of service on board 
ship he t ok up electrical engineering, and was engaged by Messrs. 
Ernest Scott and Mountain. At present he is manager of the 
Altrincham Electricity Works. 
. Mr. Charles A. Henderson, of Glasgow, has been appointed mains 
superintendent at the Aberdeen Corporation electricity works, in 
place of Mr. D. M‘F. M'Leod, who has been appointed assistant 
engineer at Poplar. 


Mr. F. E. Proctor has been appointed mains engineer by the 
Manchester Corporation, at a salary of £350 per annum. Mr. L. R. 
Lee has been appointed assistant mains engineer at £185 perannum, 
with an annual increase of £15. 


Mr. J. G. Griffin, of Llandudno, has been appointed assistant 
electrical engineer at the Burnley Corporation electricity worka. 


BUSINESS NOTICES. 

Mes ra. Johnson and Phillips notify the removal of their Man- 
chester branch to more commodious and convenient premises at 
Duchy-chambers, Clarence-street, Albert.square. N., Manchester, 
where large stocks of cables, arc lamps, meters, and other electrical 
apparatus will be held. 

Messrs. F. H. Cerito, A. E. Edwards, and W. Shaw, trading as 
Cerito, Edwards and Shaw, electrical and mechanical enyineers, 39, 
Newball-street, late 71, Temple-row, Birmingham, have dissolved part- 
nership. Debts by Messrs. Edwards and Shaw, who have commenced 
business at 105, Colmore-row. Mr. F. Cerito continues at 39, New- 
hall-street. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Claims against Thomas Ford (trading as Thomas Ford and Co.), 
electric fittings manufacturer, &c., Victoria-street, High-street, Bir- 
mingham, must be in by 9th inst. Mr. L. J. Sharpe, 176, Corpora- 
tion-street, Birmingham, is ttustee. 

Mr. Maurice Jenks, 6 Old Jewry, London, E. C., has been appoint: d 
trustee in the bankruptcy of J. C. Howell, electrical engineer, lately 
carry iug on business at 24, Queen Victoria street, E.C. 


A first aod final dividend of 18d. is payable after 13th inst., at the 
O. R.'s, 33, Carey-street, London, W. C, in the liquidation of Conrad 
Dewey and Co. (Ltd.), electric light fittings manufacturers, &c., late 
24, Farringdon-avenue, London, E.C. 

At a meeting of Vril Launches (Ltd.) on Nov. 13 it was resolved 
to wind up the company voluntarily, and Mr. A. L. Dickinson, 19, 
Coleman street, E.C., was appointed liquidator. 

A meeting of the London and Hampstead Battery Co. (Limited) 
will be held at Donington House, Norfolk-street, London, W.C., on 
Jan. 5, to receive an account of the winding-up. 


The public examination of Frederick (i. William Adams, elez- 
trical engineer, lately trading in partner-hip with C. M. Downie, at 
24, Newman-street, London, W., under the stvle of Downie and 
Adams, took place on Monday, at the London Bankruptcy Court. 
Debtor attribute] his failure to lo:s on the capital contributed by 
him to the partnership, to bad debts, &e. He was allowed to pass 
upon accounts showing unsecured debts £1,000, contingent liabilities 
£2,142 (not expected to rank), and assets consisting of shares io the 
Premier Electricity Meter Co. (Limited). 

On Friday last, in the Chancery Division, Dublin, the Vice- 
Chancellor heard two petitions for the compulsory winding-up of 
Dobs»ps and Curtis Bros. (Limited). Both petitions alleged that the 
company was insolvent. On Oct. 19 a receiver on behalf of the 
debenture holders had been put into possession of the company’s 
assets, and after the presentation of the petitions for winding-up a 
resolution was passed to have it wound up voluntarily and providing 
for the appointment of Mr. R. Gordon as liquidator. The Vice- 
Cbancellor said he was satisfied he was bound to make an order for 
the compulsory winding-up of the company. There would be an 
independent inquiry, and he would make an order to have the whole 
matter thoroughly investipated. He would take care that a person 
thoroughly independent of all the parties was appointed liquidator, 


A penroon has been filed at York by Henry Lionel Howard, elec- 
trical and mechanical engineer (trading as Thompson, Howard and 
Co., Wyverston, Dragon-parade, Harrogate, 16, Stonegate, York, and 
17, Carlisle-strect, Hull), and the debtor has been adjudicated 
bankrupt. 


Plant Sale.—As announced in an advertisement, Mr. Herbert 
Humphries will sell by auction, on the premises of the Midland 
Acetylene (Parent) Syndicate (Ltd.), Corngreaves, Cradley Heath, 
on Monday, Tuesday, and Wednesday, 18th, 19th, and 20th inst, 
555 each day at 10 sharp), the whole of the costly electrical 
and steam plant recently laid down and employed in the manuſacture 
of calcium carbide. The plaut includes two Peache high-speel 
engines, two 150 kw. alternators, three Lancashire boilers, &c. 
Catalogues may be obtained from Mr. A. E. Mason, C. A., Priory- 
street, Dudley ; Messrs. Burt and Haviland, solicitors, Bournemouth; 
Messrs. Homfray, Halberton and Mellor, solicitors, Brierley Hill 
aud Cradley Heath; or from the auctioneer (Mr. Humphries), 
Brierley Hill and Stourbridge. 


Works Sites for Sale. — An advertisement in another column gives 
particulars of some excellent freehold sites, suitable for electrical engi- 
neering works, &c., which are for dispo al at Stapleford, Notts. The 
laud adjoins the Midland Railway, and has in the immediate vicinity 
ironworks and collieries. Further information will be supplied by 
Mr. Joseph Wilson, solicitor, Stapleford. 


Personal —Mr. Alex. Marr has joined the St. Helens Cable Co 
as their superintendent. 

„N. C. S. Measuring Instruments.—Messra. Nalder Bros. and 
Thompson (Limited), 34, Queen-street, London, E.C., have introduced 
edgewise measuring in-truments in varving sizes, The illustration 


shows a "in. radius instrument with an Bin. scale. These are made 
in larger sizes (9in. aud 12in.), with illuminated dials if required. 
The second figure ehows a sector-sbaped instrument, this type being 


also made with or without illuminated dial. This has a Qin radirs 
with a 12in. scale. Both types of instrument are made for direct 
currents with permanent magnet moving coil and dead-beat move- 
ment, and for alternating current with electromagnetic movement. 


Traction Motors and Controllers.—Messra. Witting Bros. 
(Limited), of 49, Cannon-street, E.C., send us their new brochure 
dealing with the traction motors and controllers anp by them. 
In connection with their engineeriog department Messrs. Witting 
Bros. have recently arranged to represent in Great Britain and the 
Colonies the well-known Belgian firm of Electricité et Hydraulique 
(Société anoyme), of Charleroi, who have carried out a large number 
of power and traction installations on the Continent, Among the more 
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important of the latter may be cited Brussels, Ostend, Liège and 
Mons (Belgium), Koursk and Orel (Russia), Algiers, Naples, Belgrade, 
Sofia, &c. The line at Mons is a light railway, constructed for the 
Belgian State under stringent guarantecs. In addition to illustra- 
tions of various motors and controllere, open and closed, Messrs. 
Wittings pamphlet gives typical curves of efficiency, draw-bar pull, 
speed, &c., with tables of weights of various sizes of motors and their 
parts, and taken altogether, is well worth studying by those interested 
1n modern traction plant. 


Water-Cooling Plant.—The Birmingham Electric Supply Co. 
have placed with the Wheeler Condenser and Engineering Co. au 
order for the installation of Barnard-Wheeler ,water-cooling towers 
for engines of 2,000 H.. With the cooling towers is to be supplied 
a Wheeler Admiralty-pattern surface condenser of a cooling surface of 
3,200 sq. ft., mounted direct on the Wheeler Co.’ open horizontal 
air-circulating pumps. The equipment includes a gravity filter- 
tank, hot well pump, and pressure filter, forming a complete 
condenser outfit for 2,000 H.P. 


* Albert” Knife Switches.-—Correction. An error occurred in the 
note in our last issue relating to the Albert switches, manufactured 
by the Electrical Transmision Co. (Ltd), Albert Works, Hammer- 
smith, London, W. The note should have read that these switches 
“are not claimed t» be de-igned to compete with the rough and 
cheaper cla:s of switches, as the company intend to supply only 
high-cla:s ap; aratus.” 


Electrical Accessories and Fittings Catalogue — Messrs. Heaton 
and Smith (Ltd.), Blackfriars-street, Salford, Manchester, have just 
issued a very complete catalogue of main switchboards and switches, 
accumulator switchboards and regulators, distribution boards, fuse 
boards, fuses, and an extensive variety of general electrical accessories 
and fittings. 


Electric Measuring Instruments, Switchboards, Switches, 
&c.—A useful trade list of electric measuring instruments, switch- 
boards, distributing-boards, switches, cut-outs, &c., is issued b 
Messra. R. A. Broadhurst and Co., 184, Tottenham Court-road, 
London, W., copies of which can be obtained by the trade on appli- 
cation, 


High-Voltage Lamps.—In reference to the article on high 
voltage lamps in the two recent issues of The Electrician, the Robertson 
Lamp Co. ask us to state that thev recommend an efficiency of 
34 to 4 watts per candle for both 8 and 18 c.p. high-voltage lamps. 


Exhibition.—There is to be a Gas and Allied Trades Exhibition 
at the Royal Aquarium, Westminster, London, from Dec. 31 to 
Jan 23, at which a number of the exhibits will consist of electric 
light and gas and electric combined fittings. Many well-known firms 
in the electrical fittings trade will be represented. 


Cassiers Magazine.—The contents of the December issue 
include: Development of Electric Stations," “ Practical Limita- 
tions of Electric Power Transmission," Electric Progress," “ Direct 
Electric Driving in Machine Shops," “ American Machine Tools and 
Methods. The Need of Techvical Education, and “ Factory 
Heating.” 

Exports of Electrical Apparatus and Material.— The folowing 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately epecified) from Nov. 29 to Dec. 5, 
with the ports of destination :— 

Africa—Alexandria, £68 (including £51 telegraph material); Cape 
Town, £191; Durban, £1,090; East London, £50; Port Said, £386. 
Argentina—Buenos Ayres, £563 (including £118 telegraph material). 
Australasia— Adelaide, £19 ; Auckland, £20; Fremantle, £20 ; Greytown, 
E10; Melbourne, £38 ; Perth, £545 ; Sydney, £392 ; Wellington, £1,264. 
Belgium — Ostend, £118. Canada—Montreal, £116. Chili—Boca, £222 
(telegraph material).  China—Shanghai, £530. Colombia—Santos, £62. 
Denmark— Copenhagen, £180 (telegraph material. France - Calais. £60. 
Germany Hamburg, £307 (including £290 telegraph material). Holland 
— Amsterdam, £60; Rotterdam, £170. Hong Kong—£82 (telegraph 
wire) India—Bumtay, £16; Calcutta, £98 (including £47 telegraph 
wire). Japan—Kobe, £396 ; Tokyo, £750 ; Yokohama, £100. Malta— 
£118. Portugal Beira. £48 (telegraph instruments). Russia Libau, 
£35; Reval, £210. Siam—Bangkok, £254. South Africa — Chinde, £611 
(telegraph material); Durban, £369 ; East London, £14 ; Port Elizabeth, 
£322 (telegraph material). Straits Settlements— Singapore, £84. Turkey 
—Constantinople, £35 (telegraph wire). Total, £9,601, against £20,807 
in the corresponding week last year (Nov. 30 to Dec. 6°. 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Alfreton —The Lighting committee have sent a deputation to 
Pontypool to inspect the electricity works, and report. 

American Electric Tramcars.— According to the special corres- 
pondent of the Glasgow Herald, American electric tramcar builders 
are at present very busy, as in addition to home orders they have in 
hand Europan contracts for nearly 1,500 trolley cars for electric 
tramways now constructing abroad, Nearly 1,200 cars are for 


municipal and privately capitalised roads in England and France. 
Extensive purchases of equipments have also been made for the pro- 
posed extensions of the Barcelona and Bilbao tramways. The orders 
will be distributed among all the principal makers in the United 
States, in order to facilitate delivery. Tke greater portion of the 
cara will, it is said, be of American design. The Jackson and Sharp 
Co., Wilmington, Del., has been awarded a contract for 100 trolley 
cara for roads under construction in the grounds in the vicinity of 
the Paris Exposition. 


Bangor.—The Corporation have entered ioto an arrangement 
with the National E'ectric Wiring Co. for the wiring of premises in 
the district on easy terms. 


Barnstaple.— Mr. F. W. Chanter has been appointed consulting 
electrical engineer to the District Council. 


Bath.— The receipts for the six months ended September were £111 
in excess of the corresponding half-year in 1898. The accountant 
calculates that under the most favourable conditions there will be a 
deficiency of £1,500 on the year’s working, after providing for 
interest and sinking fund. 


Bermondsey (London).—The Vestry have received a long report 
from their consulting engineers (Messrs. Kincaid, Waller and Man- 
ville) on the proposed electric light and dust destructor scheme. 
An estimate attached to the repoit indicates that the size of the plant 
to be at once installed has been doubled. The capital expenditure 
on the enlarged scheme (including buildings, a six-cell destructor, 
machinery, boiler-house plant, mains, and 20 public are lamps), is 
estimated at £47,960. The anticipated revenue is taken at £6,313 
and maintenance at £3,300 per annum, leaving £3,013. Interest 
and sinking fund for a term of 42 years is put at £1,980, leaving 
an estimated surplus of £1,033. With regard to these figures, the 
consulting engineers point out that if the Vestry decide to adopt the 
scheme on the larger scale they willbe able to join up at least 10,500 
8 c.p. Jamps, which should satisfy the demands in Bermondsey for 
some time to come; though, judging by the progress made by other 
and similar parishes in London, the business obtainable is likely to 
exceed this estimate. After discussion the Vestry have adopted the 
report, and have instructed Me:srs, Kincaid, Waller and Manville to 
prar a specification for the erection of buildings. The Vestry 

ave also approved a specification for the construction of the 
destructor, and have decided to advertise for tenders for the supply 
and erection of the cell“. 


Birkenhead.—The Electric Lighting committee recommend that 
application be made to borrow £3,500 for extensions of the electric 
lighting mains. 

Birmingham.—The Public Works Loan Commisionera have 
decided to grant a loan of £500,000 to enable the Corporation to 
acquire the undertaking of the Birmingbam Electric Supply Co., and 
1 n Three per Cent. stock is to be issued as security for 
the loan. 


Bristol.—An inquiry was held here on Tuesday into the appli- 
cation of the Corporation to borrow £15,300 for electric lighting. 
It was explained that the money was for purcbasing land needed for 
new electric generating works, and the Corporation asked that the 
repayments should be extended over 50 yeare The present elec- 
tr:city works were much too small for the demand. The Electrical 
committee had no powers under their provisional order for the com- 
pulsory purchase of land, and when they desired to increase their 
establishment so as to provide for additional customers they had 
had to buy land as and when they could get it. The Corporation felt 
the best thing they could do would be to acquire a considerable area 
of land in a part of the city where land was not so expensive, and 
where they could have an approach by rail as well as by water. The 
area of the existing works was 4,155 sq. yards, and that was prac- 
tically covered. The land proposed to be acquired was more than 
was needed for present purposes, but it was considered best to get a 
piece of land which would meet the demand for tome years to come. 
The city electrical engineer (Mr. H. Faraday Proctor) stated that 
between the first and second years of starting the Electrical com- 
mittee added the equivalent of 9,000 8 c.p. lampe, the next year 
12,000, the next 9,800, the next 16,900, whilst for the portion 
of the current year they had added 10,476 lamps, showing that the 
last year will exceed in additions any previous year. The Board 
had already sanctioned the purchase of additional machinery, which 
should be in operation as early as possible. 

The question of the extension of the arc lighting system wa3 
again considered by the Sanitary committee last week. ‘There 
are at present, 306 arc lamps in use, and the annual charge is £23 per 
lamp. The annual sum debited to street lighting for these lamps 
was £7,038, and a list of streets was submitted in which it was proposed 
to erect 436 additional lamps. The borough electrical engineer stated 
that if the suggested extensions were carried out the cost per lamp 
would be reduced to £19 per lamp per annum. The addition of 
486 are lamps would cost £5,705 per annum more than the present 
system, or about £11. 15s. per lamp.» It was dec ded to hold a 
special meeting to consider the matter. 
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_ Cardiff —The Royal Hotel, Cardiff, has been wired or the electric 
light by Messrs. Edwards and Armstrong. There are about 1,000 
lights in addition to a system of télephones and electric fans. 


Cheltenham.—The Local Government Board have sanctioned the 
borrowing of a further £16,000 for electric lighting extensions. At 
present there are over 350 customers connected to the maios, repre- 
senting an equivalent of about 22,000 8-c.p. lamps. 


Chichester. —Mr. E. Price, of Portsmouth, has reported upon the 
electric lighting scheme recently projected by the city surveyor (Mr. 
J. J. Saunders). Mr. Price recommends the adoption of the high- 
tension alternating-current system (generating at 2,000 and distribut- 
ing at 200 volts) as the most suitable for the district. The capital 
expenditure involved would be about £22,000, and, according to 
calculations made by Mr. Price, there would be a profit of £167 
after meeting all expenditure, including interest and sinking fund. 


Dewsbury.—The Corporation have reduce1 the charge for electric 
current to the Co-operative Society, The matter has been under 
discussion for some time, and at one time the Society threatened to 
establish independent generating works. 


Dover.—The Corporation have decided to introduce balfpenuy 
fares on their electric tramways during portions of the da V. 


East London (South Africa\—According to the British and 
South African Export Gazette, the electricity supply works were 
recently opened, but owing to the non-arrival of the tramears the 
electric tramway system has not yet been put into operation. The 
contract has been carried out by Messrs. Reunert and Lenz, of 
Johannesburg. The power station is situated near the pontoon on 
the Buffalo river, and is divided into boiler house and machine 
room. The boiler house is 46ſt. by 75ft. in extent, the adjoining 
engine room being 75ft. by 38ft. There is also office space and elec- 
tric test room, 19ft. by 15ft.; arrester house, 29ft. by 9ft. 3in. ; and 
fitters’ shop, 21ft. Gin. by 15ft. Three boilere, each of 200 h.p., have 
been installed, one as a stand-by. In the engine room are three 
continuous-current dynamos of 75 kw., one to be used fur street arc 
lighting and another for tramway work. Two alternators ate used 
for supplying private lighting mains and street incandescents, each 
capable of supplying 2,500 16-c.p. lamps, the ca acity of each 
machine being equal to the entire light service of the town. The 
cngiaes are of the Belliss enclosed type. Water-tuba double drum 
Babcock and Wilcox boilers are installed fitted with superheaters, 
said to be here used for the first time in South Africa. For the street 
lighting 20 2,000-c.p. ares are emp'oyed. The lighting of the harbour 
Works is part of the general scheme, but owing to the non arrival of 
the Simplex conduit fittings, which have been chosen by the Harbour 
Board, this has been temporarily delayed. 


Eccles —The demand for electric current is 89 great that the 
Electricity Supply committee are already considering the advisability 
of increasing the capacity of the generating station, l 

Edinburgh. —The Corporation have decided to enter into an 
agreement with the National Telephone Co. on the subject of the 
telephone service of the City in the terms set out in our last issue. 


Epsom.—The Council have obtained powers for borrowing £16,100 
for electric lighting. 


Grantham.—The Corporation have sanctioned the application of 
b: Urban Electric Supply Co. for a provisional electric lighting 
order. 

Great Malvern.—The Council were recommended on Wednesda 
to «s'ablish electricity works, at an estimated cost of £30,000. The 
committee having charge of the matter has, however, been instructed 
to prepare an alternative and more modest scheme. 

Greenock.—The Town Hall is to be wired for the electric light, 
and tenders are shortly to be invited. 


Halifax.—The borough electrical engineer (Mr. H. F. Street) and 
the vice-chairman of the Tramways committee (Mr. J. H. Whitley), 
who recently by request of the Corporation inspected recent tram- 
way and electrical developments in the United States, have just 
presented their report. Regarding car equipments, they found that 
in hilly districts in America a new type of motor was being used, 
which was less liable to failure than the smaller motors used in 
Halifax, and they recommend the adoption of this motor for all new 
cars for use on tramways with gradients of over 1 in 15. GOft. rails 
were adopted in America in all new work, and special rails, with 
wider groove and stronger and higher check, were used on all curves 
over 150ft. radius. The report urges the Council to adopt similar 
types of rail on the Halifax lines. The deputation state that Pitts- 
burg aud Cincinnati are surrounded by hills as steep and high as 
those of Halifax, insurmountable by ordinary electric traction, but 
an ingenious system of inclines has made tha ill-top as accessible a3 
the valley, and opened up many healthy and beautiful suburbs. This 
system thould be adopted for two places in Halifax —viz., South- 
owram aud Salterhebb] s 

The Board of Trade have sinctioned the application of the Corpo- 
ration to borrow £49,217 for electric tramway purposes The period 
of the loan is 20 years. In his report the inapector (Mr. A. P. 


Trotter), who held the inquiry, referred to the fact that the employ- 
ment of steam turbines is somewhat experimental for traction 
purposes, but he has no doubt that this method of driving can be 
adopted with advantage. 


Hanley. —Owing to the subsidence of land near the gas works 
there appears a probability of a failure in the gas supply, and there 
should be a demand for electrie wiring and fittings in this district 
from tradesmen taking the necessary precautions against being left 
in darkness. 


Hereford.—The 14th inst. has been fixed fer the formal opening 
of the electricity works. 


Islington (London).—It is not surprising that the action taken 
by the Finance Committee of the London County Council in the 
matter of the application of the Islington Vestry for a loan for 
electric lighting extensions (regarding whieh, as reported in our last 
issue, the Committee demanded additional particulars), has formed 
the subject of considerable comment by the London local authorities. 
We learn that the Chairman of the Committee has consented to take 
the matter back with a view to a conference between the Committee 
and the Vestry authorities. 

At the last meeting of the Islington Vestry a letter was read from 
the Shoreditch Vestry complaining of the delay on the part of tle 
London County Council in sanctioning loans for electric lighting 
extensions It was stated that the application for the loan bv the 
Islington Vestry was sent in to the County Council as far back aa 
Oct. 20. 

Kidderminster.—The Council have approved the propo:al of the 
British Electric Traction Co. to electrically equip the Kidderminster- 
Bewdley tramway. 

Lectures.—The city electrical engineer (Mr. A. H. Gibbings) 
lectured at the Bradford Liberal Club on Saturday last on “Electrical 
Driving.” Mr. Gibbings enumerated the various advantages which 
could be gained from electric driving. The speed, he said, was 
constant, under varying loads if required, whilst the cost in repairs 
was practically nil with a well-designed machine. The plant 
occupied a small amount of space, required practically no attention, 
and, because of freedom: from vibration, expensive foundations were 
not necessary. Exteosions in workshops were much more satis- 
factorily laid out with motors than with shafting, and electricity 
was the only power which could be continuously recorded and 
ascertained. The conditions which should be taken into consideration 
in substituting electrical equipment for existiog shafting were the 
horse-power of the plant, the number of hours per annum during which 
the power was required, the nature of the machinery, the capital 
outlay on the complete plant, interest and depreciation on outlay, 
cost of repairs, rent, rates and taxes, wages for attendance, efficiency 
of gearing, and the speed of the machinery. The most suitable type 
of motor, the speed, voltage, &c., were items for expert advice in 
every individual case. The lecture was interesting to a large 
audience, who accorded Mr. Gibbiugs a hearty vote of thanks. 

Mr. Robert Hammond delivered a lecture on Tuesday at the 
Rathmines Town Hall, Dublin, on “Electricity for Public and 
Domestic Uses. An exhibition of electrical apparatus in connection 
with the Council’s electricity scheme was also held. 

Leek.—The Council have before them an electric lighting scheme 
prepared by Mesera. Buratall and Monkhouse. estimated to cost about 
£13,000. The matter will come up for dis:ussion at the next 
meeting of the Council. 


Leith.—The Council have decided to borrow a further £10,000 
for electric lighting. The capital expenditure to date amounts to 
£35,634. 

Lewes.—''be electricity supply works are to be erected on a site 
near the Bear Brewery, and will havea river frontage. The Council 
recently transferred its order to the Electrical Power Distribution 
Co., who propose to establish supply works at an estimated cost cf 
£20,000. 

Light Railway Orders.—The Light Railway Commissioners 
have submitted the Essington-Darlaston light railway order to the 
Board of Trade for approval. Objections must be lodged with the 
Board by 22nd inst. 

The Board of Trade have, after modification, confirmed the 
Doncaster Corporation light railways order, authorising the con- 
struction of light (electric) railways in Doncaster and district by the 
Doncaster Corporation. 

Liverpool.—Ou Wednesday Ald. Petrie moved the adoption of 
the report of the city engineer recommending the converaion during 
the ensuing year of the remaining 33 miles of horse tramway into : 
electric lines, and also the construction of about 22 miles of additional 
electric tramway at a total estimated cost of about £350,009. During 
the vear 33 miles had been converted, and the cost of construction 
had been well within the estimates. The committee found that, 
instead of £5,000 per mile of converaion of single track. it came out 
at between £3,500 and £3,700. The report was adopted. 


Llanelly.—The Council have pU dae the electric lighting and 
traction scheme submitted by the British Inenlated Wire Co., and an 
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agreement with the company has been sealed. The estimated capital 
expenditure is put at £80,000. The lighting portion of the scheme 
is to be complete within twelve months, and the traction project 
within three vears, 

London County Council—On Tuesdsy the question of the 
Council's approval of the plats of the London United Tramways Co. 
for the adoption of 9 and underground electrie tramway 
systems on portions of the company’s lines in the Uxbridge-road 
and in the parish of Hammersmith was again adjourned. 


Manchester.—The Corporation have received the sanction of the 
Local Government Board to the borrowing of £22,000 for the 
purchase of additional land at Ardwick for workshops, stores, and 
offices for the electricity department. 

The question of supporting the application of the Mutual Tele- 
phone Co. for a telephone licenee for Manchester and district was 
further considered bv the Manchester Corporation on. Wednesday, 
but the subject was postponed. 


Marylebone (London).—At the Vestry meeting last evening 
complaints were made as to the alleged insufficiency of the supply of 
current by the Metropolitan Electric Supply Co. in the district. Mr. 
Stringer, chairman of the Parliamentary committee, stated that 
under the penal clauses of the Metropolitan Co.’s Act and its agree- 
ment with the Vestry, a penalty was imposed of 40s. per working 
day for every default, and any occupier who considered he had just 
cause of complaint could proceed for the penalty. Under the agree- 
ment referred to the Vestry was to be supplied with a return of the 
pressure of supply, but the Vestry had never received any such 
returns. Powers were also given for the Vestry to employ an elec- 
trical inspector, who would have authority to go tothe company’s works 
and make inspections. He thought the time had come when the 
Vestry should appoint such an inspector. It was further decided 
that indicators should be installed in the Vest: v Hall in order to test 
the pressure of supply. 


Mile End (London). —4A special meeting of the Vestry has decided. 
to proceed with the application for a provisional lighting order for 
the district. The County of London Co. already po:sess an order for 
Mile End, and the Vestry are endeavouriag to iuduce the Board of 
Trade to revoke the order, on the ground that no steps have been 
taken by the company to carry out its provisions, | 


Mills Lighting.—The order for the electric lighting of the Fibrous 
ee Co.’s mills has been secured by Messrs. Ellis and 
Vard. 


Municipal Telephony. — The Beverley Council have been 
approached by a firm of electrical engineers as to the establishment 
ot a municipal telephone exchange, for which the subscription would 
be £5 per annum. 

The Grimsby Corporation have referred the question of establishing 
a municipal telephone service to a committee. 

A meeting of representatives of the boroughs of Kent and Sussex 
is to be held to consider the question of applying for telephone 
Jicences. 

The Grantham Corporation have appointed Maj.-General C. F. 
Webber corsulting telephone engineer “to prepare a report and 
generally advise the Council on the subject of telephones, without 
any retaining fee, and without any remuneration unless electrical 
engineering works are actually carried out by tlie Council under his 
reports and estimates, but that his actual out-of-pocket expense be 
refunded.” 

The adjourned report of the Highways committee of the London 
County Council asking the Council to endorse re:olutions passed at 
a conference of local authorities recommending that the Council in 
conjunction with the City and other local authorities should apply 
to the Postmaster-General for a licence to carry on a telephone 
service was adjourned for six months. 


Newcastle-on-Tyne.— The Finance committee have negotiated a 
loan of £400,000 at 22 per cent., repayable in 30 years, for carrying 
out the Council'a electric tramway scheme. 


Northallerton.— Tenders have been submitted for the lighting of 
the town by the local electric light and gas companies, The electric 
light company’s tender was as follows :—To light main street and 
South-parade with 27 1,000 c.p. arcs, from one hour after sunset till 
10.30 p m., for £120 per lamp per annum ; for the remainder of the 
street lighting a 1,000 c.p. aic lamp would cost 25s, per 100 hours ; 
for a 32 c.p. incandescent lamp, 3s. 6d., aud for a 16 c.p. lamp, 
le. 9d. for 100 hours, If, however, the contract for this last did not 
come to £50, a bonus of £10 would be required. "The General com- 
mittee are considering both tenders. 


Plymouth.—The Tramways committee have instructed the 
borough electrical engineer (Mr. John H. Rider) to prepare specifi- 
cations and invite alteruative tenders for the Compton tramway 
route: (1) For the supply of columns, cables, and materials; 
and (2) for supplying and erecting same. Mr. Rider is also to 
prepare an estimate of the cost of fixing the plant by the Corpora- 
tion's workmen. 


Portsmouth.—The Corporation have decided to establish a sepa- 
rate generating station for their projected electric tramways, on th: 
recommendation of the sub-committee appointed t» deal with the 
subject. "Tbe-following estimates were at the same time submitted 
by the committee :— 

Power taken from committee's station: 1,500,000 units at 


, ee rase ese Ro otR ad qu "P £6,541 15 0 
Power generated at Tramway committee’s own station, | 

1,500,000 units at 0°820d. ........ "e ere F 5,125 0 0 

Differ ende . ẽ . e £1,216 15 0 


Interest and sinking fund on increased cost of mains fron 
lighting station (£4,0C0 at 54 per cent.) . 2.0 0 0 
yi cip CT NUTUN amus £1,456 15 0 
Estimate for tramway power station and plant :— 
Engines and generators, switchboards, boilera, condensing plant, 
pumpe, economisers, steam piping, &c., sundries and contingencies £18,060 


Land and buildings ... 5 e 16,000 
e vitas F ÿ;tü? £24,000 
Interest and sinking fund charges on above at 5} per cent. ......... £1,320 
Equal per unit ......... T i O 211d. 


The estimated cost of generating energy by a separate tramway 
station is put at 0°82d, per unit, bared on an output of 13 millions 
of units per year. 


Queenstown (Cork) .— The tender of the Cork Electric Tramways 
and Lighting Co. for the electric lighting of the town has been 
accepted by the Council. 


Rome. — There has been talk of late of connecting the suburban 
villages round Rome by a narrow-gauge electric railway, the districts 
to be connected being Tivoli, Frascati, Albano, Genzano, &c. The 
public strongly approve the proposed line, for which power will be 
obtained from the Tivoli waterfalls. The construction of the line 
has, however, co far made but small progress. 


St. Helens.— Application is to be made for sanction to borrow 
£25,000 for electric tramway purposes. The capital expenditure on 
the Prescot and Denton’s Green sections already amounts to £25,868, 
or £866 in excess of the amount authorised. Application is also to be 
made for the necessary moneys for providing additional electric 
lighting plant. | 

Salford.--On Wednesday the chairman of the Electricity com- 
mittee (Mr. Haworth) moved a resolution approving plans and 
estimates for the whole of the machinery, plant, e mains, 
&c., for the new electricity generating station which the Council 
propose to erect. The capital expenditure involved amounts to 
£335,783 (including £87,200 for dynamos and boilers already 
applied for. Mr. Haworth said the electric tramways were 
expected to be running 17 months hence, and it was important 
to proceed simultaneously with the erection of the buildin 
and the plant. A suitable site in Pendleton had been brane: 
The capacity of the present generating station was 660 H. P., 
and the new one would have a capacity of 10,000 HP A 
sum of about £95,000 had Leen ad spent, and the expen- 
diture contemplated was about £400,000. This included the 
cost of the provision of arc lamps for street lighting, but the 
Lighting committee had not yet decided whether they would adopt 
this method. The provision that was being made for traction 
included cables such as would be suitable for the heavy traffic on 
race davs, and in the event of the racecourse being shifted to 
Broughton the cables could be removed and put in suitable conduits, 
The present generating station was really earning a profit at the 
present time, and he believed the work now in contemplation would 
result in a handsome profit balance to the ratepayers. The motion 
was unanimously adopted, as was a further resolution that applica- 
tion be made for power to borrow £50,000 for the erection of the 
nece sary buildings, 

Singapore.—In our issue of Aug. 19, 1898, we referred to the 
public lighting of Singapore. This subject ha: occupied the atten- 
tion of the Municipal Commissioners for some time past, and in 
May, 1898, a special committee reported in favour of oil lighting, 
and further recommended that the purchase of the gas company’s 
undertaking should not be proceeded with. Later (June, 1899) an 
offer of $300,000 for the plant, works, busines», and goodwill of the 
gas company was made and rejectel. The Municipal Commissioners 
have now adopted another report, prepared by their Lighting com- 
Mittee, advising a renewal for two years of the existing gas 
contract without alteration in price, the street lighting to: be 
by oil lamps in the event of the gas company refusing, 
Which is not unlikely, seeing that it is currently stated that the 

ublie gas supply is carried out at a loss or at best at no profit. 
Further data is to be obtained from experts on this side as to the 
cost of the establishment of municipal gas works. A further recom- 
mendation is that Mr. H. R. J. Burstall (Messrs. Burstall and Monk- 
house), who has already submitted a report on electric lighting, 
should be asked to furnish data of “a modified and less expensive 
scheme of electric lighting.” Those on the spot are speculating as to 
the reeson for the expenditure of all this money on reports, more 
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especially as the Municipal Commissioners are anxious as to the 
condition of the municipal finances of Singapore. We know 
that one leading English electrical firm has made proposals 
which, if properly considered, would have led to the intro- 
duction of electricity supply beiny established on a considerable 
scale long ago, and that with little difficultv Singapore could borrow 
on loan in England, with the Imperial Government guarantee, at a 
low rate of interest. An analysis of the reports on the various 
schemes for the public lighting of Singapore shows that, but for the 
bias of the municipal engineer in favour of gas, there is only one 
course open to the municipal authorities, and that is the adop- 
tion of Mr. Burstalls report, either in its complete or in a 
modified form. It may be added that Mr. Burstall’s report was, as 
we are informed, largely based upon information n" ied by the 
municipal engineer, whose leaning towards gas as an illuminant for 
Singapore we have previously mentioned. Mr. Burstall was without 
any suggestions as to the standard of street lighting desired, and he 
therefore advised the use of arcs in the town and incandescents in 
the suburbs, somewhat after the plan commented upon in The 
Electrician for Oct 9, 1896. Further, Mr. Bu'stall had no data as 
to the local cost of labour, and this is a matter of supreme import- 
ance in discussing this question. Mr. Burstalls report contains 
English prices throughout in estimating, and we learn that when his 
1eport came befo:e the Lighting cominittee à memorandum was gub- 
mitted by the municipal engineer upon the estimate, in which he 
stated that no reduction could te made in the capital outlay except 
in the cost of buildings. This is, however, scarcely the correct way 
of regarding the mat'er. Labour at Singapore is 80 per cent. less 
than at home, and the labour items in Mr. Burstall’s report. should 
therefore have been reduced from £5,8C0 to about £1,200 or Jess. As 
regards the buildings, we have as an example the Singapore Dock Co.’s 

enerating station, which has an area of over 4,000 sq. ft. and cost 
jm than £1,000 to erect, inclusive of all foundations, and this for a 
building of sufficient size for the proposed municipal station if 
direct driven plant were installed. Since the vear 1890 efforts 
have been made to introduce the electiic light for public and 
private lighting in Singajore, and surely the time has come 
when this question should te definitely settled. The grow- 
ing importance of Singapore demands that an effective 
system of illumination should take the place of the ] rimitive oil 
lamp and the very defective gas lighting, and the public safety 
demands that the doubtful condition of the gas mains should be 
carefully investigated, more particularly if it can be proved that out 
of a total of 43,000,000 cubic ft. of gas manufactured in 1898, over 
6,000,000 cubic ft. were unaccounted ſor i. e., lost in distribution. 
When it is remembered that as far hack as 1898 a responsible Enylieh 
firm applied to the municipality of Singapore for maps and information 
which would enable them to submit a definite tender for the lightin 
of the town by electricity, our insistence that the municipality shoul 
bestir itself in this matter cannot be gainsaid, As an earnest that 
the Commissioners are beginning to feel the absurdity of the position 
we learn that estimates are being sought from home for the lighting 
by electric arc lamps of the Esplanade and some of the more impor- 
tant adjacent tl.oroughfares, but there are competent local firms who 
could give all this class of information without delay, although the 
fact that a movement is being made in the right direction is satis- 
factory. In justification of the strictures we have considered it 
necessary to pass upon the information supplied to Mr. Buretall to 
enable him to D his report, dated August 3, 1899, the following 
particulars will prove of interest :— 

Estimate of capital cost of Scheme 1 (consisting of Central District, 
about 20 miles of streets). Low tension with underground mains, 10,000 
8 c.p. lamps in private consumers' premises, 80 arc lamps and 350 32 c.p. 
lamps in public lamps provided for low-apeed engines : 


Plant at generating station 19,000 
Maina, feedera, &c., joint boxes and service boxes 
aud cables e e 12,890 
Meters in consumers' premises . . 1,800 
Public are lampe, posta and cables 2,500 
Public incandescent lamps, posts and cables . 2,460 
— £38,590 
(If high-speed plant used deduct £1,500 = £36,890.) 
Allowance to be made for— 
Erection of plant at generating station... . £1,100 
Supply of materials t» be obtained at Singapore for 
mains (bricks, wood, bitumen, &c.)  ............... 4,020 
Roadwork ec 88 . ꝗ. 2,490 
Labour on jointing mains . eno . 500 
Labour on services to consumers . 500 
Labour erecting and connecting public arc and 
Incandescent lampcpʃ ow AAl( 4 q M 900 
— 9,810 
Allowance made for shipping 810 tons, at 35a. per ton e. 1,417 
£49,671 
Buildings— If high-speed plant installed ........... i .. 9,500 
Do. If low-speed plant installed l.. : . 10,200 
Summary. 
With high-speed plant. . . £57,417 
With low-speed plant ...... S ⁵ V TO MM DU eSKr es 59,817 


(To this has to be added legal expenses, professional charges, &c.) 


Following are particalars showing the cost of labour (per hour) in 


Singapore :— 
„ ioca eo aes S e 4d. 
Fitters; turnert; eee a ves Was EVE NERA 5d. 
Genre 8 24d. 
Bricklayers and masons |.................eceeeeeeeee . 24d. 
Engine drivers (native holding Government certificate)... 3d. 
FFC (T 8 1d. 


Doubtless the correspondence now proceeding in the local press, and 
the general interest excited at the present time on the subject of the 
lighting of Singapore, will result in a definite scheme being adopted 
for the introduction of the electric light on a sutticiently large scale. 


Shoreditch (London). —On the subject of the dispute between 
the Vestry and the L. C. C. on tlie subject of the as e:sment of the com- 
bined electricity and dust de-tructor works, the Council's valuer has 
prepared a valuation based upon the accounts to March 25, 1899. in 
respect of the joint scheme as a commercial undertaking. After 
allowing 173 per cent. interest on “ tenante'" capital and £1,200 for 
repairs, renewals, insurance, &c., he arrives at an assessment of 
£4,900 gross and a rateable value of £3,700. The Vestry's Valua- 
tion committee find that an insufficient allowance has been made for 
establishment charges, and as the price of coal has increased, aud 
the charge for public street lighting has been reduced, they regard 
the Council’s valuation as excessive. The Vestry has, however, 
agreed to increase the assessment from £1,800 to £3,600 gross and 
the rateable value from £834 to £2,700. 

An expenditure of £2.400 has been sanctioned for providing two 
motor transformers for the Worship-street sub-station. One of these, 
of 100 kw., will be ordered from the Electric Construction Co, of a 
type similar to those already supplied by the company. It has been 
decided to invite tenders for the construction of a new sub-station at 
the junction of Great Cambridge-street and Hackney-road. 


Smithfield Club Show.—-The 101st annual show is being held at 
the Agricultural Hall, London, N., this week, and has brought 
together a representative group of well-known firms of engine 
builders Among these may be mentioned Messrs. Robey and Co, 
Messrs. Ransomes, Sims and Jefferies, Messrs. Ruston, Proctor and 
Co, and Messrs, Clayton and Shuttleworth, while, as usual, Messrs 
W. H. Willeox and (., of Southwark-street, E.C., have an excellent 
show of engineers stores, lubricants, belting, &. Messrs Robey 
and Co. inform us that in consequence of. the demand for their 
engines for electric light and gener) industrial and mining work 
they have been unable to devote time to the preparation of novelties 
for this show. Au interesting exhibit also is that made by Messrs 
Shelby and Co., of Leonard-street, Finsbury, London, including the 
* Warden " oil-filter and several excellent examples of labour-saving 
machinery, 


Smoke Nuisance. — At the Westminster Police Court the West- 
minster Electric Supply Corporation (Ltd.) were summoned under 
the Public Health Act for negligently using furnaces so that smoke 
therefrom. was not effectually consumed. The offences were not 
denied, and the secretary (Mr. F. Ingo) urged that the Government 
had acquired for their transports all the available stock of Welsh 
smokeless coal. The magistrate (Mr. Horace Smith) said he was 
afraid that was no answer to the summons Mr. Ingo said they had 
done everything in their power, anl they could not do more. The 
were bound by their Acts, under penalties, to supply the public with 
current. That was their first duty. Mr. H. Smith : No; vour first 
obligation is not to poison the atmesphere with foul smoke. A fine of 
£20 and a guinea costs was imposed. 


Southport.—The Corporation have received sanction to the 
borrowing of £66,000 for electricity supply purposes, Terms for the 
purchace of so much of the undertaking of the Birkdale and South- 
port Tramways Co. as lies witbin the area of the Southport Corpora- 
tion have been arranged, and tlie Corporation now propo:e to work 
them in conjunction with the new electric tramway system which 
they are constructing. 


Stretford.—A provixional agreement has been entered into by the 
Council for leasing the existing and authorised tramways in the 
town-hip for a period of 21 vears to the Manchester Corporation. 


Sutton Coldfield. - -The Council have decided to proceed with 
the work of establishing electricity supply, and the Electric Lighting 
committee have been authorised to engage electrical assistance. 


Telegraph Bates between the United Kingdom and France. — 
An agitation is on foot to bring about a reduction in the telegraph 
rates between this country and France to Id. per word, and it is 
announced that the principle cf the proposed reduction has received 
the adhesion of the French Minister of Posts and Telegraph. The 
matter is now before the Duke of Norfolk, H.M. Postmaster-General. 


Telephone at Glasgow.—At yesterday's meeting of the Corpora- 
tion a letter from Mr. W. E. L. Gaine, manager of the National 
Telephone Cu, was presented by the Special committee on the 
Telephone Service. Mr. Gaine referred to the views expressed by 
the Select committee of the House of Commons as to the reasonable- 
ness of the company's non-limit service, and in reference to the 
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expression of opinion by the committee that the company did not 
cater for a large section of the public requiring a limited service at a 
cheaper rate, pointed cut that the National Co., whatever view 
it might entertain on this subject, has loyally accepted the 
committee's view, and has decided, in order to meet the wants 
of small users, to adopt a system by which, by payment of 
£3. 10s. per annum (£3. 3s. for the company and 7s. for Government 
duty) and 1d. per call for local calls, the telephone service shall be 
more generally available. This new system will come into opera- 
tion on Jan. Ist, and is to apply to existing subscribers, at their 
option, under suitable conditions. For the purposes of the 
ld. call it is proposed to group together aud treat as one 
all the company's central exchanges in the Glasgow area. Mr. 
Gaine further points out that it will be impossible for the com- 
pany to give the Glasgow public the ful] benefit of these cheap rates 
unless the Corporation will afford facilities for placing their wires 
underground. If an arrangement of this kind can be come to, it 
will not only enable the company to connect up a large number of 
new subscribers at the cheaper rates, but also to put the whole of its 
Glasgow service on the twin-wire system, which the company has 
leng been desirous of dcing. Mr. Gaine asks the Corporation to 
reopen negotiations with the company. The Special committee 
recommend that this letter be remitted back, giving them power if 
considered expedient to treat with the company. 


Telephone Tariffs in Paris.—The rate for a three minutes con- 
veraation on the Paris telephones js to be reduced from 25 centimes 
to 15 centimes, and on Jan. 1, 1902, the telephone subscription rate 
in Paris is to be reduced from 400f. to 300f. per annum. 


Torquay.—The Council's consulting engineer (Mr. W. H. 
Trentham) has now supplied the necessary particulars for the excess 
expenditure at the electricity supply works, and the Local Govern- 
ment Board has been requested to sanction the borrowing of the 
£2,865 which was recently refused. At present the equivalent of 
11,000 8.c.p. lamps has been connected to the mains and the engineer 
has been instructed to consider and report as to the necessity of 
making extensions to the generating plant. 


Vienna.—The work of converting the tramways into electric lines 
is proceeding rapidly. Current will be supplied by the Allgemeine 
Oesterreichische Electricitäts Gesellschaft until the municipality has 
erected its own works. 


Walsall.— The Corporation have entered into an agreement with 
the South Staffordshire Tramways Co., the British Electric Traction 
Co., aud the South Staffordshire Tramways (lessee) Co., under which 
the Corporation are to purchase the whole of the tramway under- 
taking in the borough (except the James Bridge generating station) 
as from Dec. 31, 1900, at £18,500, and the Corporation are to grant 
a lease to the lessee company of certain of the lines for 21 yeara from 
Jan. 1, 1901, and of the remaining portion of the tramways in the 
borough for three years from the same date, at such a rent as will 
indemnify the Corporation from all loss in regard to the undertaking 
and relieve the rates of any additional burden in respect of the 
purchase. 

Wigan.—The electrical engineer (Mr. H. Cullings Bishop) has 
been instructed to report upon the advisabi'ity of electr.cally 
lighting the municipal buildings. 


Worcester.—On Tuesday the Streets and Electricity committees 
recommended the Council to purchase and extend the local tramways 
and to introduce electric traction. After discussion an amendment 
that the lines be leased to a company for the purpose of effecting 
improvements and introducing electric traction was carried. 


Workmen's Compensation.— On the subject of workmen’s com- 
pensation Mr. J. Chamberlain, M. P., in the cour:e of a brief review 
of the work of the present Government, made the following remarks :—- 

At the date of the introduction of the Workmen’s Compensation Act it 
was said that the charges would be so great that business would be dis- 
organised, and no doubt certain co'our was given to this impression by the 
exorbitant demands made by insurance companies. But what has 
happened? I know cases—I could give them by the score—in which 
insurance companies asked 25s. per cent. as the rate of insurance, and have 
now come down to 7s. 6d., to 5s., and in one case 1s. 6d. ; and [ am quite 
certain that, as greater knowledge is gained of the working of the Act, it 
will be found that the cost in each business is but a very moderate propor- 
tion of the working expense of the business, and after a very short time will, 
as a matter of course, like other working expenditure, be spread over the 
general consumers of the country. The Government have never said that 
it was a final measure; on the contrary, I believe the time is shortly 
coming when it will be applied to all other trades. 


Workhouse Lighting.—The South Shields Guardians have had 
before them a report from their consulting engineer (Mr. Fair- 
weather) for lighting the workhouse premises at an estimated coat 
of £2,200, and the Finance committee recommend that this sum be 
borrowed. The report has, however, been referred back. 

York.—To encourage large consumers of electric current the 
Electric Light commitiee have adopted the following tariff for con- 
sumers of more than 5,000 units per abnum: under 10,000 units, 
7d. 1 unit for the first hour’s maximum demand and 24d. after ; 
under 15,000, 7d. and 2d; and over 15,000, 7d. and 14d., respectively 


COMPANIES' MEETINGS AND REPORTS. 


Kalgoorlie Electric Power and Lighting Corporation 
(Limited). 


The statutory meeting of this Company was held on Monday, under the 
presidency of Mr. RooR W. WALLACE, Q. C., who said that the whole of 
the issue of £150,000 Six per Cent. Preferred Cumulative shares had been 
allotted. The amount called up was 5s. per share, and calls had practi- 
cally all been paid. "They had 517 shareholders, chiefly interested in mines 
in the Kalgoorlie (Westralia) district. Nearly the whole of the mining 
properties in Kalgoorlie were situated within a radius of a mile and a half 
from the Company's central station, and this was an exceedingly favour- 
able feature from the point of view of distribution. Some of the com- 
panies supplying electric light ia London goa much greater distance than 
that. Theira was a different business from the supply of electric light 
pure and simple. The supply of electric light from an ordinary station 
only takes place for a very few hours a day, except in times of 
fog, and yet the whole plant must be available, so that a portion 
of that plant remained idle for a large proportion of the 24 hours. 
In the case of a supply to the minirg industry, such as they were 
undertaking, power was required for practically the whole 24 hours, 
and their plant was consequently working continuously. What 
was required in mining was continuity in the supply of power. If 
from any cause either the pumps or the stamps ceased working, the output 
fell considerably short. For this reason & combination of the kind 
contemplated by their Company was manifestly & great advantage, inas- 
much as keeping one unit of spare plant enabled the whole of the 
consumers who took current from the Company to be sure that they would 
not fail from reason of loss of powe- When the Directors took charge of 
affairs they had to deal with the reports of various electrical engineers, in 
whose estimates there was a great deal of difference, and also a very great 
divergence of view as to the best means of carrying out their work. They 
therefore decided not to fix upon any system in detail until they had con- 
sulted those acquainted with tke requirements of the district. One cf 
these was Mr. Callahan, of the Lake View Mining Co., and then Mr. Cooke, 
the engineer who had been superintending the erection of the Perth elec- 
tric tramwaye. When he (the Chairman) firat read the reports from the 
electrical engineers they had employed, he came to the conclusion that 
ultimately the power would be produced by means of gas engicos ; but in 
work of this kind one must not try experiments, and when they came to 
look into the matter, alt- ough manifestly it will ultimately be the cheapest 
means of producing the power, still they had not had sufficient experience 


at present of the working of large gas engines. They have been at work at 


Brunner Mond's and also in the Westinghouse Co. s own works, but gas 
engioes of large horae-power had not yet been sufficiently experimented 
upon to warrant their using that source of supply for power. They 
were, however, having experiments mide there. The reason that gas 
would be cheaper than steam power was found in the nature of 
the water at Kalgoorlie, which was very largely impregnated with 
salt, and when they came to use this for condensing engines the 
result was that they had a very large expenditure in getting the 
water for the purpose. Now, in cooling gas engines they could use 
the salt water without condensation and get a very much more economical 
rate of working. He believed that by the use of gas engines they could 
save on the exiating annual expenditure something like £50,000 a year ; 
so that he thought the board were justified in making —not at their own 
expense, because others were willing to make the expenditure for them— 
effurts to see that this system was thoroughly investigated for the future 
units of plant which they would put down. At present they were con- 
templating putting down 4,000 H. P., and hoped that plant would be at work 
in the course of a year. Details of the plans had, however, to be consider- 
ably modified from those that were set before them by the engineera. 
In the early stages of the company's working he did not think it of much 
benefit to give full information as to what they were doing, because it 
very often interfered with the contracts that were being made and 
with the prices which they were charged. One thing had, however, 
been decided, and that was not only to supply electricity, but also to 
supply compressed air. They found írom inquiries that electric drill: 
were not yet in a perfect state for use, and that drills must b» driven 
by means of compressed air, 80 that they would put down a compressed air 
plant. With regard to the quantity of electric current they were likely to 
sell, there was not the slightest doubt that that would very largely exceed 
their expectations and calculations, as the mine managers were very anxious 
to get the power. With regard to their staff, they had been making inquiries 
both in America and in Germany, and the board had before them the 
names of three or four gentlemen from whom they could select one or two 
who would ans ver all their requirements as managers. They had not 
yet actually come to any decision, but would do so in the couree of a very 
short time. 

A SHAREHOLDER asked if the Directors had altered their plans and 
not invited tendera ? 

The CHAIRMAN said the Directors wanted to have their hands per- 
fectly free, and in order to get proper tenders it was actually essential that 
the details of the plans should be finished before the tenders were invited. 
The delay that had occurred would save the shareholders a great deal of 
money. 

A SHAREHOLDER : Will the Company manufacture its own gas ! 

The CHAIRMAN said that one of the difficulties which they were now 
nvestigating was the question of producing the gas, asit would be impor- 
sible to put down a large gas works with a view to supplying coal[gas. They 
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would have to vse one of the cheaper forms of gas. There was the Dowson 
system of making gas, and there was also Brunner Mond’s system. One 
of the difficulties was that the coal they found in Western Australia was 
not considered suitable coal for the making of gas. They were making 
investigations with regard to Collie coal, and boped the result would be 
that they would be able to use gas from that coal for the purpose 
of generating power. The other source of supply would be gas 
on the Dowson system, for which they would have to use anthracite 
coal, and, even taking anthracite coal at 40s. or 45s. a ton, accord- 
ing to the investigation he had made they would be able to effect a 
saving as over steam on the 4,000 f. P. of about £350,000 a year, and the 
making of that gas on the Dowson principle would not be a very costly 
thing in the way of putting up gas worke. The Dowson system was a well - 
known system, and was generally used in this country for making heat for 
furnaces and s> forth, and he had no doubt that it would very soon be 
moro largely used. 
A vote of thanks to the Chairman brought the proceedings to a close. 


India Rubber, Gutta Percha, and Telegraph Works Co. 
(Limited). 


The report of the directors for the nine months ended Sept. 50th shows, 
after provision for doubtful debts, a net profit of £43,616. 58. 7d. Adding 
£25,595. 3s. 3d. brought forward, and deducting £12,500 interim dividend 
paid in July, there remains a disposable balance of £56,511. 88. 10d. The 
directora recommend a further dividend of 10s. a share, free of tar, 
amounting to £25,000, making a total payment at the rate of 10 per cent. 
per annum, and leaving £31,511. 8s. 10d. to be carried forward. 

The general business of the company has been fairly profitable, the 
selling prices of goods havivg been increased to meet the advance in the 
cost of the raw materials. ; 

The cəmpany’s cable vessels have been moderately employed. The 
“ Dacia completed the laying of a short cable manufactured by the com- 
pany for the International Ocean Telegraph Co. of New York. As the 
period under review was closing the company concluded a contract with 
the Commercial Cable Co. for the making and laying of a cable to connect 
Canso, N.S., with New York. This cable is to be laid by the Silvertown ” 
next year. 

The works at Silvertown and Persan (France) have been maintained in 
their usual state of bigh efficiency. 

Mr, Robert Kaye Gray has been elected a director of the ccmpany. 


RICHARD HORNSBY AND SONS (LTD.).— The ordinary general meeting 
of this company was held on Monday. The chairman (Mr. H. Sim pson 
Gee), in moving the adoption of the report, congratulated the shareholders 
on the satisfactory result of last year's working. They were at the 
present time doing a much larger businees than last year. The net 
profits for the year were £47,932. 5a. Id., against £37,827. 8s. 7d. 
in 1898. After taking into consideration the balance brought forward 
from last year, à sum of £50,069. 16s. 7d. was available for distribution. 
They proposed to pay a dividend at the rate of 6 per cent. on the 
Preference stock to September 39, at 8s. per share on the Ordinary 
&haree, to carry £25,000 to reserve and £7,069. 168. 3d. forward. They 
were about to erect further buildings at Grantham for the purpose of 
reorganising the works on the most approved plan possible, so that no 
labour might be expended unnecessarily. They proposed in future to pay 
the dividend on Preference stock half-yearly. 


SOUTHERN ELECTRICAL INSTALLATION AND FREE WIRING CO. 
(LTD.)—The statutory meeting of this company was held last week at 
Hastings. The chairman (Col. Colville, J.P.) said the business was 
progressing satisfactorily, and they had a number of wiring orders on hand. 


VOLENITE (LTD.).—At the first meeting of this company, held on 
Tuesday, at Dublin, Lord Lurgan, who presided, referred to the progress 
made in the eatablishment of the company's worke, regarding which a 
good deal of ill-natured scepticism has been expressed by some of the 
financial papers. Lord Lurgan explained that the works, which are of 
an extensive character, had occupied a longer time in erection than 
the directors had anticipated. The chairman stated that the large 
orders which the company had received for volenite for a variety of 
purposes had justifiel the directora in greatly extending the original 
scheme of the works. He announced that during the past few 
weeks orders representing over a quarter of a million sterling had 
been received for the ordinary manufactured materials made from 
volenite, and tbat orders representing nearly half a million of 
money had had to be refused for the present. On the subject of “ elec- 
trical " volenite Lord Lurgan stated that if this was to be dealt with on a 
large scale a considerable increase of the company's capital would have to 
be provided for. As to the rumours which had been spread that a large 
percentage of rubber was used in the preparation of volenite, Lord Lurgan 
stated that this was not the case: and this statement was confirmed by the 
managing director of the company and inventor of volenite, Mr. Lamp- 
lougb, the actual statement being that the original volenite has not a 
particle of rubber in it." The company had an unlimited amount of raw 
material to work upon. Negotiations (continued the chairman) were going on 
in connection with the sale of the American rights, as well as those for 
Russia and Italy. They had received orders (Mr. Lamplough stated) from 
France, Hungary, Italy and America, and they had received repeated 
orders from electrical firms for the company's manufactures. Some of tbe 
largest accumulator makers in England were ordering volenite, 


NEW COMPANIES, STATUTORY RETURNS, &o. 


COUNTY OF SUSSEX ELECTRICAL POWER DISTRIBUTION CO. (LTD.), 
—This company was registered on Nov. 28, with a capital of £50,000 
in £20 shares, to manufacture and deal in electrical apparatus, to supply 
electricity for all purposes, and to carry on the business of mechanical, 
electrical, and chemical engineers, tramway and light railway proprietors, 
&c. The sub:cribers are: J. Renwick; M. E. Sheerboom ; C. Walmsley ; E. 
Hopwood ; W. L. Madgen, electrical engineer; It. P. Sellon, electrical 
engineer ; J. S. Raworth, civil engineer. 

ENGLISH ELECTRIC MANUFACTURING CO. (LTD.).—This company waa 
registered on Nov. 21, with a capital of £385,000 in £5 shares (37,000 
Preference), to adopt an agreement with the Equipment Syndicate (Ltd.), 
and to carry on the business of elec'riciana, generators and distributors 
of electricity, manufacturers of electrical apparatus and machinery, &c. 
The subscribers are: R. H. Prestwich, B. Sykes, T. D. Lingard, S. H. 
Short (electrical engineer), T. S Turnbull, G. Flett, and F. O. Mott. The 
first directora are: G. Flett, J. Kerr, T. D. Lingard, R. H. Prestwich, 
G. Richardson, and S. H. Short. 


GARSTON AND DISTRICT TRAMWAYS CO. (LTD.).—This company was 
registered on Nov. 21, with a capital of £5,000 in £1 shares, to construct, 
maintain, acquire and work by electricity or other mechanical power any 
tramways, and to carry on the business of electrical and mechanical 
engineers, wire and cable manufacturers, &c. The subscribera are: Jacob 
Atherton, George H. Nisbett (electrical engineer), A. E. Haptie, C. O. 
Grindrod, F. W. Lintern, A. Buckley, and H. J. Russell. 

LLANELLY AND DISTRICT ELECTRIC LIGHTING AND TRACTION CO. 
(LTD.)—This company was registered on Nov. 29, with a capital of 
£50,000 in £1 shares, to construct, lay down, establish, and maintain 
cables, wires, lines, accumulatore, lamps, and works ; to generate and supply 
electricity for the purposes of light, heat, and motive power, and to carry 
on the business of an electric light company in all its branches. The sub- 
scribers are: W. M. M. Forwood, C. O. Grindrod, A. E. Haptie, F. W. 
Lintern, A. Buckley, H. J. Russell, and J. Hayes. 

NEWHAVEN AND SEAFORD ELECTRIC LIGHTING CO. (LTD.).— 
This company was registered on Nov. 25, with a capital of £20,000 in £1 
shares, to carry on the business of electrical and mechanical engineers, 
suppliers of electricity for light, heat, and motive power, or other purposes, 
manufacturera of wires, cables, and apparatus, &c. Tne subscribers (each 
with 50 shares) are A. J. Jack, J. F. Plaister, J. A. M. Bannister, Dr. A. G. 
nis E. J. Gorringe, Dr. W. P. Morgan, Rev. H. H. Goodwin, and 

. Towner. 


CITY NOTES. 

MEMORANDA.—Bank rate 6 per cent. (since Nov. 30, 1899). Price of 
silver 277d. per oz. (Dec. 7). Consols (22 per cent.) 102—102] for 
money, 1024—1028 for account; 24 per cent. 99} — 993 (Dec. 7). Stock 
Exchange Settling Days: Console, Jan. 4 ; Stocks and Shares Continuation 
Days, Dec. 12 and 27; Ticket Days, Dec. 15 and 28 ; Pay Days, Dec. 14 
and 29; Mining Share Carry-over Days, Dec, 11 and 23. 

BERLINER ELECTRICITATS-WERKE.—This company has decided to 
issue, about Jan. 11, Four-and-a-Half per Cent. bonds to the amount of 
£300,000 to £350,000. The total capital of the company is now about 
£1,560,000, and the last dividend was 13 per cent. 


BRAZILIAN SUBMARINE TELEGRAPH CO. (LIMITED).—<An interim 
dividend of 3s. per share (at the rate of 6 per cent. per annum), free of tax, 
for the quarter to Sept. 50, has been declared, payable on 2let inst. The 
transfer books are closed from 14th to 20th inst. inclusive. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—An interim divi- 
dend at the rate of £4 per cent. free of tax, for the six months to Sept. 30, 
on the Ordinary shares has been declared, payable 20th inst. 


ELMORES GERMAN AND AUSTRO-HUNGARIAN METAL CO.— Mr. H. 
Ellis has been appointed to & seat on the board vice Gen. Fraser, deceased. 
Mr. Ellis will continue to act as secretary. 

ELECTRIC AND GENERAL INVESTMENT CO. (LTD.).—An interim divi- 
dend of 10 per cent. on the capital pad up on the Ordinary shares of this 
company (22. per share), less tax, has been declared for the six months to 
50th ult., payab!e 20ch inst. 

ENGLISH ELECTRIC MANUFACTURING CO. (LTD.). —Subscriptions have 
been invited for an i-sue of S510, O00 - 125 000 Four-and-a-Half per Cent. 
First Mortgage Debenture stock and £185,000 Six per Cent. Cumulative 
Preference shares of £5 each in this company, which has been formed to 
manufacture every description of electrical machinery, and especially 
apparatus for tbe equipment of electric railways and tramways. The 
company will acquire works now in course of construction at Prestor, 
Lancs., belonging to the Equipment Syndicate (Limited) of Manchester. 
These works, it is expected, will be ready for occupation and operation 
about April next. Agreements have been entered into between 
Mr. Sidney H. Short and the Equipment Syndicate, whereby the 
Short patents for motors, controllere, generators, and other elec- 
trical apparatus for the United Kingdom, Iudia, and British colonies and 
possessions, except Canada, and with rights to all improvements made 
therein for a period of 19 years are acquired. Mr. Short becomes & 
director of the new company, which also acquires the benefit of certaiu 
orders for electrical equipments given by Messrs, Dick, Kerr and Co. 
(Ltd.), booked by the vendors, who guarantee that the net profits of 
the company to March 31, 1902, shall be sufficient to pay the dividends on 
the £185,000 Six per Cent. Cumulative Preference shares now issued. The 
list of applications closed yesterday (Thursday). 

HAMPSTEAD ELECTRIC SUPPLY CO. (LTD.).—Investors interested in 


the progress of this company may be referred to the Financial Times 
for Dec. 7. 
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COMMERCIAL CABLE CO.— A quarterly dividend of 12 per cent. and a 
bonus of 1 per cent. has been declared, payable on Jan. 2 out of the net 
earnings of this company, and the transfer books will be closed from 22nd 
inst. to Jan 1 inclusive. The transfer books of the Sterling Four per Cent. 
500-year Debenture stock will be closed from 23rd to 30th inst. inclusive. 


HALIFAX AND BERMUDAS CABLE CO. (LTD.).—The trustees for the 
debenture holders will receive offers of debentures for purchase at noon on 
15th inst., at the offices, 55, Old Broad.street, London, E. C. In the event 
of the number offered not being sufficient to abeorb the amount to be 
applied, a drawing will take place to absorb the balance on the same day. 


MUTUAL TELEPHONE C0.—At Manchester, on Monday, a small gathering 
of sympathisers with the Mutual Telephone Co. was held to discuss a peti- 
tion which was presented to the Corporation on Wednesday. The petition 
points out “ that one of the conditions on which the shares of this company 
were allotted is that the payments made on application should be returned 
if a licence were not obtained before Dec. 51, 1899." The one condition 
now n to secure a licence for the company is that the City 
Council should reconfirm the resolution passed on April 14, 1897. 
The memorialists asked the Council to comply with the requirements of 
the Postmaster-General by reconfirming this resclution. The chairman 
(Mr. W. Thomson) said it was urged that the Council, if they allowed the 
Mutual Co. to get a licence, would lose their power to give the National 
Co. six months’ notice to leave. The Council had the power, theoretically, 
to give the six months' notice, but it was, he desired to point out, theore- 
ticaland nothing more. The power was of no use to them at all unlees they 
had a competing company in existence. If the Council did not grant them 
a licence now, the Mutual Co. would on Dec. 51 cease to exist as a company. 
That would be hard, for the company had spent a good deal of money 
during the last four years. Mr. F. Scott (secretary of the company) 
explained that as soon as their system was completed they would band it 
over to the Corporation should the Corporation wish to buy it. This would 
leave the company with plenty of work todo in connection with the 
telephoning of other towns, the Corporation going on with ita own centre of 
Manchester. 

At a meeting of the General Purposes committee of the Salford Corpo- 
ration & recommendation of the Finance committee in favour of the 
application of the Mutual Co., with certain restrictions, was approved. 


ROLLER BEARINGS CO. (LTD.).—Mr. W. Bayley Marshall, of Birmi ng- 
ham, has joined the board of this company, and Mr. Thomas W. How has 
been appointed manager aud se cretary. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee has 
appointed 20th inst. as a special settling day in the further issue of 
20,000 £5 fully-paid 5 per cent. cumulative preference shares (Nos. 54,001 
to 74,000) of the New General Traction Co. ( Ltd.). The Committee has 


been asked to appoint a settling day in and grant a quotation to £150,000 
44 per cent. First Mortage Debenture Stock of the Castner- Kellner. Alkali 
Co. (Leid.). 


VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES CO. (LTD). — 
The ordinary general meeting was held last week. Sir Douglas Fox 
presided, and remarked that fair progress bad been made by the company 
during the past year, and he thought that they might hope to do better 
in the future, The accounts showed a profit of £9,079, to which was added 
£699 brought forward after pa: ment of dividend on the Preference and 
Ordinary shares. In addition to the payment of debenture interest and 
the preference dividend up to June 30, it was now proposed to pay a 
dividend on the Ordinary shares at the rate of 2 per cent. per annum, 
which would absorb £1,400. It was further recommended that the 
expenses in relation to the new contract, amounting to £1,103, should be 
written off, that £1,500 should be carried to reserve, and £531 be carried 
forward. Good relatio s had been maintained with the central Govern- 
ment and the municipalities of the various towns with which the company 
was connected, and there had been very few complaints as to the working 
of un company's system. The company’s property had been well main- 
taine 


EMEOTRIG TRAMWAY AND RAILWAY TRAFFIC ee 


88 COMPANIES SHARE 


! AMOUNT | Last 
RESEN 
a ; OF Dirvi- | NAME. | 
| Smarr. | penp. | lt 
| 
I 
TELEGRAPHS. | 
£110,900 100 4% African Direct Telegraph 4% Mort. Deb. (red.) | 
25,000 10 T Amazon TOT qc —V—————— — ts 
£125,000 100 6% Do. r Gont, Debentures ..........««.- eee | 
£876,520! Stock 15/0 Anglo-American FCC | 
£3,062,240 | Stock 30/0 r 
£3,062,240 | Stock | 18/0 Do. D/ eene 8 | 
205,993 10 5/0 „Bresilian y pci Soar CCC | 
£765,000 100 5% Do. s per Cent. Debs. (2nd Series, 1900) ...... 
$10,000,000 | $100 111 “Commercial Cable Capital Stock ........................... 
1,832,823 | Stock 4% Do. 4 per Cent. Debenture Stook.................. 
16,000 10 8/0 Neate Submarine Ording . . 4 
6, 000 10 10,0 Do. Preference 10 per Cent. ove arietes 
12,981 6 2/0 | Direct Spanish Ordin 
6,000 6 5/0 Do. 10 per Cent. nulative Preference rere 
£30,000 50 447, Do. & per Cent. Debentures .. 
60,710 20 80 | Direct United States Cable ......................... eret 
£120,000 100 447 | Direct West India Cable 447% Reg. Deb. (red.) 
£4,000,000 | Stook 5% Eastern Ordinarrr9ygh9h . e . . . 
El, 796,000 Stock 3t% Do. 3} per Cent. Preference Stock ............... 
£1,432,208 | Stock 47 |* Do. 4 pð2ꝛr Cent. Mort. Deb. Stock (red.) 
250,000 10 2/6 | Eastern Extension e e ẽ . . 
£320,000 | Stock 4X Do. 4 per Cent. Debenture Stook .................. 
£10,200 100 57 [ Do. 5% (Austln. Gov. Sub.) Deb., 19000 (reg.) 
£64,400 100 5% Do. (Bearer). i E EE T 
£17,400 100 57 *Eastern and 8. African 5% Mort. Deb., 1900 (reg.)... 
£21,600 100 5 Do. BeBFOP) d ²˙¹ꝛmꝛmͥqà- g TT 
£300,000 100 4% Do. : per Oent. Mo Debentures, 1909 .... 
£200,000 25 4Z Do. 4 per Cent. Mauritius Sub. Debs. (red.) 
180,237 10 1/9 | Globe Telegraph and Trust 222 
180,042 10 3/0 6 per Cent. Preference .. 
150,000 10 5/0 | Great Northern of Co enhagen "—— M as 
£89,500 100 44% | Halifax & ae Cable 44% Ist Mort. Deb. (red.) 
17,000 25 12/6 | Indo-European.................. cce ee eee eese eese neenon toe . ‘| 
£100,000 100 6% London Platino. Brazilian 6 per Cent. Debs., 1904 .. 
£100,000 100 4% | Pacific & Europeen Tel. 4% Guar, Debs. (red. . 
11,839 8 Rr... mcenenceasasbereltes 
3,381 |£100 Cert. 67 Submarine Cables pcs FCC 
16,609 10 ids Weat African r — 
,000 100 6% Do. 5 per Cent. Debentures (red.) . Sores 
30,008 21 aes West Coast of America .......,....... eese eene nenne 
£150,000 100 44, DO. 4 per Cent. Debentures . q 
88, 321 10 2/6 | West India and Panama . . xd 
34,563 10 6/0 Do. 6 per Cent. Ist Preference .................. xd 
4,669 10 6/0 Do. : per Cent. 2nd Preference................-. xd| 
£80,000 100 5% * Do. Cent. Debentures ................. ...... 
£389,731; Stock 4% Western & Brasilien 4 per Cent. Debenture Stock .. 
£168 , 100 100 6% Western Union 6 per Cent. Sterling Bonds (red.) 


Wxrex’s PRICE, Wednesday, 


m 
Line Week g | Ine. E No. A 
d en Inc. 
4 we. Amount. or Deo. 
1899 | £ | £ 
Birmingham Tramways. Dec. 2 4,439 + 522 22 91,864 + 9,545 
Blackpool Corporation.. Nov.30 | 148'+ 25 35 20,171 4 4,355 
Black pool and Fleetwood Dec 2 161 18 22 19, 737 ＋ 5,887 
Bradford Corporation... „„ 3 356'+ 117 68 22, 635 ius 
Brisbane Trams ......... Oct. 18 | 1,529!+ 456 3 4,619 + 1,725 
Bristol Trams & Carriage Dec. 1 | 2,697 ＋ 218, 22 69,149 |+ 8,466 
Buenos Ayres & Belgrano| Nov. 5 2,454 7 750 44 94, 867 | + 42,960 
City & South London Ry. Dec. 3 1, 0585 — 66 23 22 540 - 96 
Dover Corporation „ 2 154 4 14 35 7617 | ae 
Dublin United ............ „ 12,926 T 550 n 
Dublin Southern Dist... „ 1| 665/+ 1688. , 
Glasgow Corporation. „ 2 8,892 1,002 | ae 
*Liverpool Corporation... „ 25 6,902 +1, 402 47 524,114 + 38,917 
Liverpool Overhead Rly., „ 3 1,747 "430 22 37,485 + 1,813 
*Sho field Tramways ...... „ 9,1,906,4 742 69,572 + 20,667 
South Staffs. Trams. „ 1 | 701 + 91. 48, 31,981 |+ 1,631 
. Partly electrical. 
LIST. 


 PurvIOUS 


TO PER 


Busixess Done 


| Drvrpxxp Dur. | Dvurino Week 


Nov. 29. Yun ni Expixe Dec. 6. 
| 
E 8s. d. jenes Lowest 
Hd ^ 9 ar 8 16 11 . eT "t 
85 00 85 90 611 1 z - “a 
66 69 65 68 5 3 3 | Feb., May, Aug., Nov. 661 ies 
17 118 1153 11636 5 311 af 2: 1 | 115 
17$ 18 17 174 5 210 -— 17 17} 
15 1&5 18 153 | 411 0 | Mar.,June,Oct.,Dec.| 16} | 15 
107 111 107 111 411 6 | June and December Am iis 
198 202 198 £02 ; 919 9 | Jav., Apr., July, Oct. E 182 
108 105 108 105 3 16 6 » T 104} 104} 
9 10 . 9 10 8 0 O | February and August wet - 
16 20 19 20 b 0 0 »9 oe one eee 
4 5 4 5 400 AES &nd October...... is vis 
3 107% 1037 107% 141 27 d Jul Y: e 
103% 107% A A anuary and July... es ese 
117 121 lj 121 514 3 Jan., Apr., July, Oct. 124 12 
101 104 101 104 4 710 June and December T m 
A RA NM iu cessa b 
117 122 116 m | : : $ May and November... nr na 
1 16 15 5 an., Apr., July 2 
M8 13 wv s 203 4 3 | Febroni and Angust| o " 
99 108 99 103 ' 417 4 | January and July...... aed | 
100 103 lo 108 417 1 i a T | 
99 103 99 103 | 417 1 ii 5 a 7 
100 103 100 1038 417 1 " b | 
101 104 101 104 | 8 16 11 February and August 1022 
101% + 104% 101% 104% 3 16 10 | May and November... T see 
111 114 11 112 | : 15 2 Jan., Apr., July, Oct. 4d He 
1 16 1 16 5 i 
* 88 31 33 3 " : January and July... zas | ea 
100 103 100 108 4 dee 
48 52 48 52 | 416 3 | May and November 43 | . 
106 109 106 109 510 1 | March aud September T" d 
108 109 103 106 817 6 yer pss Pts 10% | 102 
7 8 7 8 6 0 0 pril an tober es 
128 133 127 132 4 11 7 AS ds 
21 3k 2 8j 49 3 December and Jul | 2s 
99 103 99 103 418 0 | Marchand Septem ile 1014 — 
t 1 i 1 e eis 
102 106 102 106 316 8 , January and July...... ies 
1 i} 1 Ik a May and November . | 1 1 
10 10 9 10 6 0 0 » a 
8 9 7 8} 713 |: E 
106 109 106 109 413 7 Januaty and J uly... T 
104 107 10$ 107 | 315 0 | June and December 8 
99 108 98 103 5 16 March and September Kes 


II 
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ELECTRICAL COMPANIES’ SHARE LIST. _ m p 
D. x aus EE I PREVIOUS Price RATK PER BusiNxss Done 
. a Crnr. Drvmenn Dux. During WII 
Amour. d Dir SANE No 20. ir un: " TI rv. __Enpixe Duc. 6 6. 
— — BHARE. ) o . A. „„ 
TELEPHONES. | EPT Highest Lowest 
44,000 £5 8/0 | Chili Telephone (fully paid) . . . .. . ee 2 8 2 3 H 15 : ips 5 5 | ie 
224,850 10s. 0/1} | Consolidated Telephone Const. & Manufacturing .. i i $5109 Nee ee 
72,680 1 0/6 ' Monte Video Telephone Ordinary .............. ce i i E 55 M. 
49000) 8 | so National DOr d 3b O2 09 5b | 514 3 | Februaryand August| Sh | Sa 
15,000 10 6/0 Do. 6 per Cent. Cumulative ist Preference“ 14 185 14 15 : 9 ^ » ” 144 ii 
15.000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference...| 14 15 | M 16 2201 T » 5i „ 
250,000 5 2/6 | Do. 5 per Cent. Non-Cumulative 3rd Pref. à 555 1025 1005 1025 0 8 | dune and E 110 
iet Stock | Si + Dos Debentore Stock Bb per Gent, ber. i o| i 20 0 | Apr aud October. - 
155,000 5 6/0 — United dieß Rr Fase i 4 5 4 5 514 3 | July ——— — | 
16,639 5 sie Do. 5% Cumulative Preference ; s Im p 105 
£179,957 Stock 5% Do. 5 per Cent. Debenture Stock (red.) ......... 105 108 | 105 108 413 9 | Juneand December i 
ELECTRICITY SUPPLY et Or (felly pà a) : | 
00 .. Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord | i » " Me 
l 6.000 10 7/93 | Bournemouth and Poole Electricity Supply O 55 133 12 13} E 10 sud s 
6,000 10 | 4/6 Do. 4% per Cent. Cumulative Preference .....| 10 11 10 11 i105 T S i 
19,661 5 2/6 , Brompton 2 ensington PUE Bupply Ord. .. 71 8 7i 8$ T si 
12,000 5 J Do. 7 per Cent. Preference 9 10 a 19 310 0 | MarohandSeptember|  .. d 
: ee . 
EU Calcutta Elec. Supply Ordinar y (BA paid) 63 7 . T ET 
0.000 5 4/0 Charing Cross & Spend Elec city Papp ae ..| 10 11 10 11 4 110 | February & August... 10 te 
20,000 5 p Do. Nos. 3,001 to 50,000) A » 1 9) 101 23050 a m 
20,000 5 273 per Cent. Preference. 5 64 3 63 : 5 B ud ” et ) 
31,000 5 2/6 Chelsea Electricity Supply Ordinary. 8 9 8 9 M — 
£100,000 | Stock 44% |* Do. 4% per Cent. Debenture Stock (red.) 111 113 111 113 4 JO 9 1 7 HIDE - | $ 
$1,200,000 | $1,000 57 ChicagoEdisonlstMort. 5%30yearGold Bonds (red.) 100 110 100. 110 4 10 10. | April and October. mbi 
60,000 10 7/0 . City of London Electric Lighting Ordinary ............ 11 12 | 11¢ 12 | 416 0 | February and August b de 
40,000 10 6x “ho. 6 per Cent. Cumulative Preference ...... ..| 18 14 18 14 4 5 9 | January and m UN 55 | e 
£400,000| Stock 5% . Do. 5 per Cent. Debenture Stack (red.). . 125 180 125 130 | 17 5 | June and December... H 1 . 10 
40,000 10 County of London and Brush Prov. Ordinary ......| 10 11g ^ 10 113 CHR MEE pel th 
20,000 10 6/0 5 per Cent. Cumulative Preference TNI 13˙ 14 13 14 4 5 9 | Marchand Septem 112 E 
£200,000 Stock 7/8 | Do. 41% Deb. 1 pd .) (red.) Mit 112 | 112 113 ide | Vis | " 
i | ts e Ordinary ............... | sai ssi 
1000 5 | "di |. Do. Sper Cent. lat Preference «omi Hoo oH |87 5 | January and uly...) ß 7 
110,000 8 London i Ordinary TI : 61 i 64 21513 A ie 
t ONCO n 
£100,000 Btock 47% | De: ee Cent. lat Mortgage Debentures ...... 104 106 104 106 318 4 Mar., June, Sept., Dec. 1 | 11 
62,500 10 5/0 Metropolitan Elec. Supply Ord. (Nos. 1 to 62,500) ... ul 1 131 143 | : 5 5 Aprii and October dadas 1 E 
£290'000 | Stock 405 De. 44 Der Cont. 5 E 117 119 117 119 815 7 | June snd December ... - 
6,452 10 6/0 | Notting Hill Electric Ordinary . . . . . eene 1% „„ 15) l6 | 315 0 March .. : 
10,000 5 5/0 Orford. Blecte OFdlnBty sss „ 6 4 | i i 22-4 » p 
8/ Hand Electric eee erc rend vdsoe 8 
£130.70 | Stock 57 River Plate El. Lt. & Tr’ct’n, Ltd., 67 Ist Mor. Deb... 80 90 80 90 4 13 i wee 
150,000 ¢100 $2" Ro a klectric Compan of Montreal Shares 160 180 160 180 di iem iod 
£123,200] — 100 43% per Cent. let Mortgage Debentures. 104 106 104 106 4 5 1 Apr and Gotot a 16 
31,980 5 5/0 ^g. James's and Pall Mall Electio O Ordinary 151 1 151 1 4 7 ebruary ugu 
000 5 3/6 | Do. 7 per Cent. Preference soe: "e zi 3 9 f 9 313 8 " 2 à -+ 
65,000 | 5 b South London Electric Supply nary (fully p dee ii B 
79,900 5 5/0 | Westminster Electric Supply Ordinary. . .. . . . . 14 15 14 15 4 0 0 | Marchand September | | i 
| ELECTRIC MANUFACTURING, &o., COMPANIES. H i i | 
Aron Electricity Meter 6 per Cent. Cum. Pref. ...... p 88 ae T 
140,000 - 50 British Insulated Wire Ordinary ...................... | n 121 11 121 4 0 0 ses h oes 
27,500 5 3/0 Do. Preferenee . esse eee 6 6 6& | 4811 september” 
90,000 2 1%, | Brush Electrical Engineering er — d 2 1 2 414 1 | September ..... | - 
Do. 6 per Cent. Pref. Non-Cumulative ......... » . 
£125:000 sa ' 407 ] Do 4 per Cent. Perpetual Deb. Stock ......... 110 115 110 115 818 6 | Febru and aust 7 - 
£50,000 Stock 417 i* Do. 2nd Debenture Stock (red.) .................. 104 107 | 104 107 4 411 | June and December 108 a 
20,000 5 6/0 | Callender’s Cable Construction geben. s 14 n. 14 572 is i M : 
; Do. 6 per Cent. Cumulative Preference ......... ves -— svs s 
899.000 Sick 4x Do. ii pe Cent. Ist Mortgage Deb. (red.). . 113 116 118 116 818 7 November and May..|  .. 
300,000 1 | 0/9] | Castner-Kellner Alkali Co. (fully paid) ............... - 1} 1 11 if 6 6 8 9985 sis á 
60,000 1 0/7? | Chadbarn’ : Ship EOD OA ae ee ; i i i TU T Eoi à 
1 Do. Cent mulative Preference ......... wik "m 
227036 2A] Crompton and Co. (Nos. 1 to 32,098) .................... | 34 4 33 4 410 9 | January and July...... Vds M 
£100,000 100 57 Do. r Cent. Firet 2 Mortgage Deb, (red.) .. i 10$ un 103 4 17 10 s 5 on " 
0, 3 | Davis and T mmins 6 per Cent. Cum. Pref. ............ p E is : 
99/261 5 | 1/99 Edison and Swan United (. A" Shares) (£3 paid)... A d N 1 33 “ 
P £5 a ge »9 LII) ae 
gaan T 4 Do N 8 bose Mortgage Deb. Stock (red ‘(red 0 95 97 95 97 4 2 6 Jane aud 3 oe vate z 
26,100 5 | 5/114 Edmundaon’s Electric Corporation Ord. (fully pd. 5 34 5 5 5 9 1 all- yearly . . . s " do 
112,100 2 1/23 | Electric Construction Co. AN „„ 21 si 21 si : 3 3 eed and July...... f 6 
nt. Cumulative Preference. 22 3 | 24 3 | 4 6 2 | July ..................« sss ë. 
182/500 Stock | 47 Do: 1 ber Der Cent Ist Mo age Deb. ded. yes xa B 107 104 107 8 15 8 Janna and July. — T 
: P tont Copper Depositing ....... 8 i - t 
30,000; - ae Henley a Telegraph W orks Ordinary 13 14 il sf TA February and August 85 - 
15,000; £5 Vk Do. 4j per Cent. Preference . 52 51 5 818 3 5 i 16 a 
£50,000 Stock 4470 Do. per Cent. Mortgage Deb. Stock (red.)... 111 114 111 114 3 19 6 " is 211 zi 
50, 10 5% | India Rubber, Gutta Percha, &c,, Works a, 21 22 21 22 4 811 T 
£300,000 | 100 47 4 per Cent. lat Mortgage Deb. (red.) 100 104 100 104 3 16 11 March d Ern r| — 
37,350 12 12/0 Telegraph Construction and Maintenance ............ 37 41 36 40 410 : arch an y " 
£150,000 | 100 47 Do. 2 per Cent. Debenture Bonds, 1909 ......... 103 106 103 106 8 15 Ns : 
20,000 5 3/0 Do. Manufacturing Ordinary, — 9, 10 10 310 0 Ad 37 » 
Do. nt. Cumulative Pre erence tines ses 
0.000 ; 810 Willans snd Robinson Ordina Y Preirnss 171 od m 10 1 n 4 1 10 April and October...... ; 
30,000 5 8/0 Do.  6per Cent. Cumulative erence ......... ” » E ^ 
£100,000 | Stock 447 Do. 41 per Cent. lst Mortgage Debentures xd 106 108 104 106 4 0 2 | May and November 
ELECTRIC RAILWAYS, TRAMWAYS, &o. ea 7 
12,000 10 6/0 | Blackpool and Vies ide CAN 8 ie RAE ages 104 100 iol 106 1 i ul i 
1 / ebentures............ 

9000 110 7 D Carriag e EL Pel M P 23 21 23 ** 217 2 | February and August ss = 
25,000 10 Do. Cumulative Preference (24 paid). 4 43 4] à " p m 
£100,000 | Stock | 4% 4 per Cent. Debentures. . ͥ 18 119 18 119 3 d 3 n " is 
30,000 10 9/0 | British Electric Traction Ordinary 16h 17 s} 7 8107 i n 16 
30,000 10 6/0 Do. 67 Cum. Pref. (Nos. 30,00] to 60,000)......, 13 133 1 EET " 10 
4200, 000 Stock 5% Do. ö per Cent. Perpetual Debentures 1 126 129 ue a 22009 s 55 5 b.. 
40,000 1⁄9 Burnos Ayres « & Belgrano 6% ‘‘A’’ Cum. Pref.......... 7 2 s " i E E 

15 H pie % % 9*»*»95299090608022800609212658 „% 108 lll 108 lll 4 10 1 82 ER ce 
33,280 10 34 cat Eoudon e VVV 10 102 100 108 2 15 10 June and December...) 103 a 
e . eee » 59 eae ji. 
£365,000 | Stock | A | city ana Soult Landon Hallway Gon: Ördinary...| es ee | ep “es | s Pn Janadryand’Juyy....| di a 
37,000 10 Fay (Nos. 22,601 to 60,000) (£4. 10s. paid)...... 3 1 4 31 4 2 : ru di . 
£150,000 | Stock 57 Do 6 per Cent, Perpetual Preference (1891)... 143 148 143 148 3 Ê Y anuary and Jul. : 
21375701 Bex | 42 | Do ipe C : 
551901000 10 7 YA ET erial 1 Ordinary FFC 24 23 24 vss March and September wes 
10000 10 d l Do. per Cent. Preference NRI 151 15 15 151 3 13 10 » T e 
8200000 Stock e |t ap per Cent. Deben ture e 115 116 11 nal 318 0 1 anc MR ^ ta 
30,000 10 1% Kidd rm'ngt- Fü bis. E. I. & r ct n 62 Prof. (£6 pd.)... 51 6 6 41011 | May and November a 
37,500 10 24% | Liverpool Overhead Railway Ordinary. Ei i HU 3 , : i ! e shores à gus i 2 
3 M - iu ß IA and aly... : 
24,000 5 .. | New Gaude Traction Ordinarn ... 3} 4} 3i 4i siera ES i x 
30,000 5 6% Do. 6 per Cent. Cumulative Preference. 5 54 5 5k May ru x “| od 3 
4,000 10 Oldham, Ashton and Hyde Elec. Tramway Ord....... 19 19 | 19 19, 25 ry ugus 19] 103 
4,000 10 5/0 Do. 5 per Cent. Preference ............. eene 10$ 103 ' 10) 10 4 11 11 " » M oi 
13,324 10 ved Foren Diet Marre Maria! A SUPRA UM eeu 104 11 | i A 115 zoo di i 10 
20, 000 10 5/10 0 per Cent. Cumulative erence ......... and Decsmbet..- 1034 2 
£540,000. Stock i 3% Waterloo and City Ordinary ........ eee 204 104 101 104 218 0 | Junean 
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THERE are several supply stations, both in the provinces 
and in London, which, had they been erected to-day; would 
have been built for the continuous-current three wire system 
instead of the single-phase alternating-current system, or at 
all events would have been designed to supply continuous 
current in the central part of their supply area. Some of 
these, notably the Metropolitan Electric Supply Co. and the 
City of London Electric Lighting Co., are gradually altering 
their system in accordance with this more modern practice, 
others are thinking of doing so, and a third category are still 
putting in their extensions on the old single-phase system. 
Sheffield has been one of these last-mentioned instances, 
having recently erected a new Mordey inductor single-phase 
alternator (described a few weeks ago in our columns), and 
having ordered another single-phase machine from Messrs. 
Ferranti, which will be put in during next year. Interesting 
reports from Mr. Rosert Hammonp, the consulting engineer, 
and from Mr. W. JonwsoN, the resident engineer, will ba 
found in another part of this issue. Mr. Hammonp recom- 
mends that the Sheffield Corporation should forthwith proceed 
to convert their central area from the two-wire alternating 
to the three-wire continuous-current system, and Mr. Jonnson 
replies that it will not pay to do so, at all events at present. 
No doubt Mr. Jounson will win the day on this occasion, 
as the funds to be spent on extensions during 1900 have 


already been allocated to the new Ferranti alternator (the 
labour clause being happily omitted from the contract, we 
may venture to remark en passant). As Mr. Johxsox truly 
remarks, the question of the conversion of the system is one 
entirely dependent on local conditions, butit is also one that 
should now be raised in connection with every single-phase 
alternating-current system when large extensions become 
necessary. 


Leapine articles in the Engineer of last Friday and in The 
Times of last Wednesday discuss at great length the short- 
comings of some of the London electric lighting companies, 
being chiefly directed to the recent failure of the Metropolitan 
Electric Supply Co. to supply all its consumers at the hours 
of maximum load during the past few weeks. Our engineering 
contemporary commences by blaming the companies for having 
been too quick in adopting new and untried engines merely in 
order to secure greater economy; but surely the excellent 
results obtained with the modern high-speed engine leave 
little room for censure. However, the real cause of complaint 
is admitted both by The Times and the Engineer to be over- 
loading, and it is pointed out, as has been done over and over 
again in our columns, that electric supply companies are too 
anxious to connect up new consumers before the machinery 
necessary for supplying them all the year round has been 
erected. 


Our leading daily contemporary has little to offer in the 
way of suggestions of a remedy for the evil, but the Engineer 


concludes :— 


The legal remedies likely to meet the case in the future would probably 
take such a form that no company could undertake to light a district until : 
a certificate had been obtained from the Board of Trade that the plant was 
in all respects sufficient and efficient, very much in the same way that a 
Board of Trade certificate must be obtained before a railway company can 
open a line. Against this it may be urged that the repeal of an existing 
clause in the Companies Acts, by which they are compelled to supply 
current to anyone asking for it in a district where the mains are available, 
would be necessary. Furthermore, no matter how efficient plant might 
be to begin with, deterioration takes place ; and to throw on the Board of 
Trade the responsibility of seeing that the plant was always kept up tu a 
proper standard of efficiency would be extremely unwise. As we have 
aaid, so we repeat, that a little patience on the part of consumers will 
probably have its full reward. It should not bs forgotten that parlia- 
mentary interference in the past, by stifling enterprise; is largely respon- 
sible for the troubles now experienced. 


The above suggestion of a Board of Trade certificate to the 
effect that the plant was in all respects sufficient and efficient 
is open to an objection which our contemporary overlooks. 
No company can be expected to wait before supplying 
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any consumers until sufficient plant has been erected to 
meet all the demands which may eventually be made for 
the supply of electrical energy. The compulsory supply 
penalty clause in provisional orders is happily seldom put 
into operation. What with the above conditions and the 
regulations for continuous supply and maximum pressure 
variation, were supply invariably insisted on by intending new 
consumers, in accordance with the provisions in the model pro. 
visional order, the supply undertaker would often find himself 
in & predicament impossible of solution. Should supply 
undertakings ever find themselves in such a corner, we would 
advise them to take the opinion of the Board of Trade as to 
what is a reasonable date for the commencement of supply 
to a new consumer, and what is a reasonable maximum 
demand of such consumer, when the supply station plant is 
already loaded to considerably beyond its normal capacity. 
The employment of this word “ reasonable in the penalty 
clause in question leads to the conclusion that it was purposely 
intended to allow the undertaker some latitude in this respect. 

As mentioned in another column, the Marylebone and 
Paddington Vestries are threatening to take proceedings 
against the Metropolitan Electric Supply Co., under another 
clause of the electric lighting order, for not maintaining a 
continuous supply at constant pressure, the latter Vestry 
taking as a test case the arc lamps in the particul arly well- 
lighted thoroughfare of Westbourne-terrace. This is certainly 
not a well-advised move. A more sensible thing to do 
would be to authorise the partial extinction of the arc 
lights in this street (which is illuminated now to a far 
greater extent than was deemed necessary a few years ago), 
and thus enable the company to give better service to its 
remaining consumers. The Paddington Vestry should be 
intelligent enough to understand that the company is doing 
its best to cope with the present load, but that it is at the 
moment only in a position to supply a certain amount of 
electrical power. If some can be spared from street lighting, 
this would doubtless be employed in other parts of the parish. 


Ce Dee) 


Tue Grantham Highways committee have passed the 
following resolution and directed it to be submitted to the 
Council for confirmation: That Major-General Webber be 
and he is hereby appointed electrical engineer to advise the 
Council on the subject of telephones, without any retaining 
fee, and without any remuneration unless electrical engi- 
neering works are actually carried out by the Council under 
his reports and estimates, but that his actual out-of-pocket 
expenses be refunded.” This is very generous of Major- 
General WEBRER— but one looks for a more dignified attitude 
from a past-President and founder of the Institution of 


Electrical Engineers. 
T — 


AN interesting decision. is reported in another column — 
viz., that the line of the City and South London Railway is 
not liable to be rated, at all events at present. This is 
because the line does not pass under any site previously 
occupied by a building, and therefore it cannot be rated, at 
any rate until the next quinquennial valuation. This will be 


pleasant news for the builders of other deep-level underground 


railways in London. RIEN 


WE referred in our last issue to recent incidents at Cardiff 
in connection with which the resident engineer, who is 
continually being interfered with by the Electric Lighting 
committee in the engagement and control of his staff, 
disclaimed responsibility for an interruption in the service. 
The following reports from this gentleman and two of his 
assistants indicate clearly the ridiculous state of affairs 


‘engendered when the committee insists on intervening with 


regard to details over which its engineer should have sole 
control and take all responsibility. The engineer-in-chief 
reports as follows :— ö | 


The failure of the arc lights was due to the condition of the mains and 
not to the rectifiers. The mains were defective in that water had found 
its way ipto six or seven of the joint boxes, the presence of wbich was not 
revealed by the daily test as to their condition. The responsibility for the 
presence of tbis water must be divided between Mr. Teasdel [the Assis- 
tant Engineer] and Mr. Pengelly (the Mains Superintendent]. Tae former, 
because during Pengelly's holidays he had men working on some of theee 
boxes who did not rejoint them, and the latter because water was 
found in one box where he had omitted to have all the fixing screws re- 
placed at some time in the past. I consider the conduct of Pengelly in 
going home to tea as he did on the 10th inst., while the lampe were still 
out, and for not keeping in touch with Mr. Teasdel over these repairs, is 
open to severe criticism. It is very doubtful to my mind as to what time 
the lights would have been on again had not Mr. Teasdel late in the after- 
noon taken up the work of finding the faults, while Penge was at tea; 
and restoring the eervice. 


Mr. Traspzr gives the following explanation :— 


As no message was sent, he knew nothing of the arc circuit being out 
until the next morning, when he saw a report in the log book, and it 
stated that the outside department were at work on the arc mains. On 
the following day he found that only four or five lamps had struck up at 
4.45 in the afternoon. He heard that Mr. Pengelly had gone to get some- 
thing to eat, and the men employed under him expressed their intention 
of doing the same, as they did not think they could do anything further 
thatday. Mr. Teasdel then set to work, and got all except two lamps alight. 


Finally, Mr. PENOELLY reports :— 


Shortly after six o'clock on October 9th all the lamps except two on 
“A” circuit went out. He found several faults, but apparently could not 
rectify them, and went home at 9.15. On October 10th be started to 
take the faults off, but at 5.50 could only get two lamps lit up. He then 
went home to tea, and told the men to get theirs. He returned at 6.45, 
and at 7.20 all the lamps except one in Mill-lane and another in Park- 
place were alight. On the following day he put those right. 


WE only give in full the above extracts from the Western 
Mail to show the absurdity of the situation. That the assistant 
engineer omitted to make certain joints, or that the mains 
superintendent placed tea before duty, are surely not maiters 
which should be investigated by a committee and form 
subjects for reports printed in the local newspapers. Yet. 
there are other Electric Lighting committees which, even if 
they have not yet held themselves and their staff up to ridicule 
in such a manner as the Cardiff committee has done, equally 
prevent the exercise of proper authority and discipline by the 
engineers appointed to manage their undertakings. As we 
have emphasised on previous occasions, it rests with the 
engineers themselves to refuse posts in which they are placed 
in such an undignified position. In other places than Cardiff 
there are engineers-in.chief who must appeal to the Electric 
Lighting committee for permission to dismiss an insubordinate 
workman, the further possibility existing that the committee, 
having sanctioned the dismissal, might be called upon to 
reinstate the man at a subsequent Vestry or Council meeting. 


2 oo — — — — — —— — 
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Cable Interruptions. ue Date of Interruption. 


La pr uss June 21, 1899 
Cayenne — Pinbiero ooo . ons Oct. 11, 1899 
Zanzibar—Mombasea .. . Oct. 27, 1899 
San Thomé — Loanda . Dec. 11, 1893 


Personal.—Mr. Charles Pratt Sparkie. M.I.E.E., electrical 
engineer, late director of Messrs. S. Z. de Ferranti (Limited), 
has been appointed chief engineer and manager of the County of 
London and Brush Provincial Electric Lighting Co. (Limited). 


Royal Society.—Among the Papers down for reading yester- 
day were A Note on the Electrical Resistivity of Electrolytic 
Nickel, by Prof. J. A. Fleming, F. R. S.; and Investigations 
on Platinum Thermometry at Kew e by Dr. 
O. Chree, F. R. S. 

Prize Distributions. — The prizes were distributed at the 
Northampton Institute, Clerkenwell, on Friday night last 
(December 8th), by Sir Henry Roscoe, F.R.S &nd at the Chelsea 
Polytechnic, Manresa-road, S.W., on Wednesday evening, by 
Mr. R. C. Antrobus (in the absence of the Bishop of London). 


Scientific Degrees at Oxford University. —A new statute is 
to be promulgated for the institution of degrees of Doctor of 
Letters and Doctor of Science. It is proposed that candidates 
shall submit published Papers or books containing an original 
contribution to learning or science. 


University College, Liverpool.—Mr. A. W. W. Dale, fellow 
and tutor of Trinity Hall, Cambridge, has been appointed 
principal of University College, Liverpool, in succession to 
Mr. R. T. Glazebrook, F. R. S., whose appointment to the 
directorehip of the new National Physical Laboratory we 
announced some weeks ago. 

The Berlin Academy of Science.—The Berlin Academy of 
Science will celebrate the 200th anniversary of its foundation 
on March 19 and 20, 1900. Both the Royal Society and the 
French Académie des Sciences have been invited to send 
representatives, and the Royal Society has already appointed 
delegates. 

Nunc Dimittis.— On New Year's Day, 1900, the East- 
bourne Corporation will take over the undertaking of the 
Eastbourne Electric Light Co. (Ltd.) It is interesting to 
note that this company, which then ceases to exist, was the 
pioneer company in the United Kingdom for the supply of 
electric lighting from a central station. 

“Science Abstracts.”—This ‘useful little publication con- 
templates an addition to the subject-matter of its contents 
which will widen its sphere of usefulness. Commencing 
with the January, 1900, number, a section will be added 
dealing with steam plant, gas and oil engines, and abstracts 
concerning motor cara of all kinds (not merely electrical as 
hitherto) will be included. Future numbers are to be issued 
on the 25th of each month, instead of the 1st as heretofore. 


Fire in Boiler Foundations.—A peculiar accident has taken 
place at the Chester electric supply station. The concrete 
foundations of two boilers having ignited, the whole block 
became red-hot. The concrete consisted of one part in seven 
of boiler ashes, and the trouble seems to have arisen owing 
to the brick lining having been omitted under the boilers in 
one place, with the result that the red-hot soot lay in contact 
with the concrete. It has been found necessary to pull down 
the brickwork of the boilers and to remove the whole of the 
concrete block. 

Marconis Patent in America.—Suit has been brought 
against Mr. Marconi in the United States Circuit Court, by 
Lyman C. Larned, of Boston, for infringement of the patent 
granted October 5, 1886, to Prof. A. E. Dolbear, of Tufts 
College. The bill of complaint was filed in the United States 
Circuit Court on October 5th last. The Electrical World of New 
York says that the suit is spoken of with contempt by Mr. 
Marconi's representatives in the newly-formed American 
company referred to by our New York correspondent in 
another column. 

Stand-by Suapply.— Whilst some of our municipal electrical 
enginecrs are much perturbed that there is no law absolving 
them from allowing the public supply from being used as a 
stand-by in the case of a consumer who has his own gene- 
rating plant, it appears that a case of this sort has been 


decided in Germany in favour of an electric lighting company. 
The Deutsche Bank in Hamburg has its own installation, aud 
the Hamburg Electric Lighting Co. refused to supply it ‘with 
current. The case was decided in favour of the company, the 
decision being sustained on appeal. 


. Royal Institution.— The following are among the looters 
arrangements at the Royal Institution before Easter: Mr. C. 
Vernon Boys, six Christmas lectures (specially adapted. for 
young people) on Fluids in Motion and at Rest; the 
Right Hon. Lord Rayleigh, six lectures on “ Polarised. Light. i 
The Friday evening meetings will begin on January 19th, 
when & discourse will be given by the Right Hon. Lord 
Rayleigh, on Flight.“ Succeeding discourses will probably be 
given by the Hon. C. A. Parsons, Prof. J. H. Poynting, Prof. 
Frank Clowes, Sir A. Noble, Prof. Dewar, and other gentlemen. 


Electricity Supply at Northwich.—On account of the sub- 
sidences of the ground, for which Northwich is famous, the 
Northwich Electric Supply Co. has unusual difficulties to con- 
tend with. It is, however, especially important that interrup- 
tions in the supply should be avoided as far as possible, as 
the motors which operate the swing bridge over the river 
Weaver are supplied from the company's mains. On 
December 2nd, notwithstanding all precautions, an inter- 
ruption of about one hour's duration occurred, during which 
time it was fortunately only necessary to turn the swing 
bridge once by hand. Owing to a subsidence, a short-circuit 
took place within a house service box, causing the main fuse at 
the generating station to blow and interrupt the supply until the 
faulty section was found and cut out. In circumstances such 
as at Northwich a station engineer would be quite justified in 
dividing up his distributing network by means of fuse links to 
afar greater extent than would be advisable on an ordinary 
town distributing system. 

International Telephony. — The Vienna correspondent of 
the Daily Chronicle writes that telephonic communication 
between Vienna and Constantinople will soon be established. 
The Hungarian and Servian Governments have just arranged 
for a telephone wire between Budapest and Belgrade, 
which is expected to be ready at the end of January. 
From Belgrade the Servian Government has granted two 
more telephone wires, one to Sofia and another rid Uskub 
to Constantinople. There is a telephone already working 
between Budapest, Vienna, and Berlin, and hence it may be 
expected that the German capital will soon have telephonic 
communication with Constantinople. Our contemporary’s 
Brussels correspondent telegraphs that recent experiments, 
with the view of connecting Brussels and London by tele- 
phone, have been so successful that the negotiations have 
entered upon a practical stage, and a convention on the 
matter is about to be signed by the respective Governments. 
The wire will be carried through Lille, Calais, and Dover. 


The Birmingham University.— Mr. Andrew Carnegie, when 
he made his donation of £50,000 for a Birmingham Univer- 
sity, suggested that some of the features of American univer- 
sities should be incorporated in the new establishment. Mr. 
G. H. Kenrick, Prof. Poynting (professor of physics at Mason’s. 
College), and Prof. Burstall (professor of engineering at 
Mason’s College) were therefore deputed to visit certain 
universities in America. They left Birmingham on Novem- 
ber 1st, and visited Cornell University, the Massachusetts 
Institute of Technology at Boston, the McGill University at 
Montreal, ard others of the leading colleges and schools in 
the United States generally. Having now returned from 
their travels, they will report to the University committee, 
Prof. Bursta'l is reported to have told a Press representative 
that we had much to learn from the United States on 
education generally, although, on the other hand, we had 
points that the Americans lack. But, he added, our Trans- 
atlantic cousins have had an immense advantage over us 
in regard to superiority of endowments. 

The Proposed Volunteer Reserve.—As a number of our 
readers and their employés are retired volunteers, we are glad 
to give publicity to the following letter received from Lord 
Wemyss :— 

SIR : In a recently published letter I said I was in communication with 
the War Office re a volunteer reserve, but that if they took no action in 
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the matter we must do so ourselves, and present the nation with a i 


Christmas gift of 500,000 volunteer reservists. Well, I have received an 
official tip that it would be well that the volunteers should themselves 
take the thing in hand. "This, therefore, is what we now have to do ; and 
I would, through the Press, urge immediate action on the part of all 
emeriti volunteers who hold, as so many of us do, that such splendid 
fighting material as we have in our mid-t should no longer be allowed to 
run to waste, but be at once organised and made available for home defence. 
What, then, I humbly but confidently suggest is that all emeriti volunteers 
of fighting age — say from 20 to 45—should at once send in their names to 
the commanding officers of their respective regiments and corps as being 
willing to rejoin and serve when required in any time of national need. 
Having done this, nothing more should in ordinary times be expected of 
them, save that they should appear once a year in plain clothes at the 
inspection of their regiment and march past the inspecting officer. This 
would show foreign nations tbat such a reserve of trained volunteers is not 
a myth, but a substantial potential fact. Further, it would be well if 
reservists had free access to their regimental butts, and that a sufficient 
number of rifles, now in Government stores, should be supplied for their 
use and kept at their headquarters. Thus it would be seen how readily 
a volunteer reserve can be formed, entailing little or no trouble on the 
reservists, and at no cost to the Government ; while all the machinery 
needed to bring it into substantial life would be a personal call at head- 
quartera or a halfpenny postcard intimating readiness to serve when 
needed.— Yours faithfully, WEMYSS. 

P.S.—What I have said regarding a volunteer reserve should apply 
equally to our splendid force of yeomanry. They are now, I think, 14,070 
strong, and from those who have passed through their ranks, and are still 
of fighting age, a large reserve ought readily to be formed. 

The Metropolitan Electric Supply Co.—The troubles of this 
company are not yet over. Consumers’ circuits are still being 
switched off at the hours of maximum demand, and com. 
plaints are numerous. In reply to a number of letters in 
The Times, the secretary of the company explains that the 
delay in the delivery of the ironwork for the new station 
at Willesden was the prime cause of the defective supply. 
Until a short time ago, assistance was afforded from 
the London Electric Supply Corporation, who supplied 
the Metropolitan Co. with a certain amount of high- 
pressure electrical energy id bulk," but this corporation 
are now unable to continue this supply. One of the three 
1,500 kw. sets is now running on load every evening, but 
the others are not yet in complete working order. The 
company is also troubled with difficulties in obtaining Welsh 
coal for their London stations. In addition to this, we 
understand that the Manchester-square station is shut 
down at present for repairs rendered necessary by the 
constant overloading. At last week's meeting of the Maryle- 
bone Vestry it was decided to inform the company that, on 
failure recurring, the Vestry will proceed against them under 
the penal clauses of the electric lighting order. The 
Paddington Vestry last week threatened a similar step. 
A recommendation of the Electric, Gas, and Water 
committee was adopted to the effect that a copy of the 
surveyor's report relating to the intermittent lighting of 
Westbourne-terrace be forwarded to the Metropolitan Electric 
Supply Co., with an intimation that, should the arc lamps 
stationed there still continue to go out, the committee will 
have no alternative but to recommend the Vestry to put in 
force the penal clauses of the Paddington Electric Lighting 
Order—with a rider authorising the committee, at their 
discretion, to take proceedings against the company. 


Conduit Explosion in Westminster.—An unfortunate explo- 
sion took place on the mains of the Westminster Electric 
Supply Corporation at a quarter to five on Tuesday evening. 
It occurred in the culvert in Great Smith-street, West- 
minster, and blew up the pavement for several yards. The 
paving stones falling into the culvert caused the short-cirouit- 
ing of all the copper conductors, these unhappily being several 
of the main feeders from the company’s Millbank-street 
generating station. Workmen were sent to the spot imme- 
diately, and the short-circuited mains disconnected as quickly 
as possible. In the meantime, however, owing to the exces- 
sive current which had to be carried by the feeders running 
to Parliament-street, these caught fire; but there was no 
explosion in this case and no boxes were blown up there, as 
stated in some of the daily papers. As soon as the 
company's engineers heard that smoke was issuing from the 
ventilators, men were sent round to remove the covers, and 
the fire from the burning insulation was extinguished as 
quickly as possible. As might be expected, the above inci- 
dents resulted in considerable interruption to the supply in 


the Westminster district. New mains were run to take the 
place of the injured ones, and between eight and nine o'clock 
on Tuesday night the supply was resumed, but only at about 
169 volts. At eleven o'clock, however, the voltage was up to 
200, with the exception of the district in Parliament-street 
and Great George-street, where the repairs could not be com- 
pleted until about eleven o'clock on Wednesday morning. 
Owing to the damage caused to the three-wire connec- 
tion, there were still, at the time of our going to 
press a few 100 volt consumers unable to obtain a supply. 
It should be added that it was only the Westminster 
district that was so seriously affected, as shortly after the 
breakdown the network supplying this area was separated 
from the remainder. This is the first occasion since the 
company commenced supply that it has had an accident so 
serious as practically to extinguish all the lights. While 
sympathising with tbe company in their misfortune, we 
congratulate the engineers on the prompt manner in which 
they have been able to put matters straight again. 


Rontgen Society.—A particularly interesting meeting of the 
Rontgen Society was held on Thursday week, at the rooms 
of the Medico-Chirurgical Society in Hanover-square. Upon 
that occasion Mr. Mackensie Davidson, a well-known practical 
worker with X-rays, exhibited a number of useful appliances 
suitable for enabling a medical practitioner to determine 
with great accuracy the whereabouts of a foreign body 
embedded in the tissues. It must be admitted, however, 
that the appliances shown were scarcely suitable for 
work with the rays requiring a portable form of appa- 
ratus, although Mr. Mackensie Davidson has certainly 
not neglected to consider that aspect of the case. 
While it is true that everything is made to pack and fold 
easily, and great ingenuity is displayed in the design of 
the various parts, it is too much to expect that the average 
X-ray worker who uses the rays for surgical purposes can 
employ such elaborate apparatus. But for hospital work, 
where the pressure of cases awaiting operation may not be 
heavy and where large and costly appliances can be perma- 
nently established, it is difficult to conceive that Mr. Mackensie 
Davidson’s method of localisation will be improved upon. A 
distinct feature of the apparatus is a special focus tube in 
which the anticathode is faced with osmium, thus enabling 
& more powerful and more sharply focussed beam of 
cathode rays to be utilised for the purpose of obtaining 
good definition. Some interesting stereoscopic radiographs 
were on view, and numerous results in connection with the 
application of Mr. Mackensie Davidson's localisation method 
to ophthalmic surgery were exhibited. Mr. T. Moore brought 
a curious case before the members of the Society, and demon- 
strated practically, by means of a fluorescing screen and 
Röntgen lamp, the presence of a bullet situated in one of the 
frontal lobes of the brain of a living subject. The patient 
appeared unconcerned and unaffected by the presence of such 
an unpleasant addition to the contents of his skull, and only 
complained because the X-rays had burned almost all the hair 
off his head. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. 


TUESDAY, December 19th. 


INSTITUTION OF CIVIL ENGINEERA, 
$ p.m. Ordinary Meeting. Paper to be further discussed. Com- 
bined Refuse Destructora and Power Plants.” By C. Newton 
Russell. 


WEDNESDAY, December 20th. 


RovAL METEOROLOGICAL SOCIETY. 

7:31 p.m. Ordinary Meeting at the Institution of Civil Engineers, 25, 
Great George-street, S. W. 

RovAL MicroscopicaL SOCIETY. 

S p.m. Meeting at 20, Hanover-square, W. 

THURSDAY, December 21st. 
INSTITUTION OF CIVIL ENGINEERS, 

2 p.m. Students’ Visit to the Generating Station of the Westminster 
Electricity Corporation, and subsequently to the Works of the 
Shingleton Ice Co., Eccleston-place, S.W. Meet at Generating 
Station, Eccleston-place, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounNiE& D' ALRR.] 


Transition Cell.—A new kind of transition cell is described 
by E. Cohen. Its electrodes are of the same metal, in two 
different modifications, and the electrolyte consists of a solu- 
tion of a salt of the same metal. Up to the present no metal 
was known which, at suitable temperatures, occurs in two 
modifications. But it has been found that metallic tin has a 
transition point at 20°C. Below this temperature the so called 
grey tin is the stable form, above it the so-called white tin. 
Since the white modification may be considerably supercooled, 
we may put together a cell of the form: Grey tin—solution 
of tin salt—white tin. The E. M. F. of the element is simply 
a function of the electrolytic solution pressures of the two 
modifications of tin. This function is of course very small, 
and there is no likelihood of the new cell displacing any of the 
others as sources of current. But the new cell has a con- 
siderable value for the chemical physicist, inasmuch as it 
enables him to determine accurately the point of transition 
from the grey to the white variety by heating the element 
until the E. M. F. becomes zero. A number of delicate investi- 
gations can thus be carried out, as, for instance, that 
concerning the displacement of the transition point by 
external pressure. 

[E. Conen, Proc. Roy. Akad. Amsterdam, Oct. 28, 1899.] 


Periodicity of Wehnelt's Interrupter.—According to Simon, 
ihe periodic time T of Wehnelt's interrupter is given by the 
equation 

| _8L Cr 
T 27 tit Ca, 
where L is the self- induction in the circuit, r the resistance 
within the interrupter, E the E. M. F., and C, and C, constants. 
Simon showed that the equation held good in a certain sense 
by making r and L constant and varying E. Since then E. 
Ruhmer has verified the formula in another way by keeping r 
and E constant and varying the self- induction L. If the 
same interrupter is used, and the length of the platinum bit 


and the temperature are kept constant, only T and L are 


variable in the above formula, and it may be written 
; T=AL+B. 3 

- To vary the self-induction within wide limits the author 
constructed two coils, one of which could be inserted in the 
other. They could ba connected in two different ways, with 
the windings aiding or opposing each other, so that by varying 
the degree of insertion any value of the self-induction between 
a low minimum and a high maximum could be obtained. 
The law specified was found to be true within a maximum 
error of 2 per cent. : 

IE. RuHMER, Elektrotechn. Zeitschr., Nov. 9, 1899.] 


Magnetic Spasms,—Since the great development of seis- 
mology the instrumenis which record the earth's magnetic 
elements have also rendered good service as seismographs in 
ihe researches on the propagation of earth-waves. W. van 
Bemmelen has, during half-a-year, had the opportunity of 
tracing the seismic disturbances in the magnetograms at 
Batavia. When an earthquake is taking place the magnetic 
curve shows a discontinuity, the needle suddenly starting 
vibrating, and continuing to do so for several minutes. 
When the earthquake is distant there is only a broadening of 
the curve. In certain circumstances it is difficult to dis- 
tinguish between these seismic disturbances and those 
periodic variations of the magnetic force of small amplitude 
and duration which the author calls “spasms.” To prove 
the existence of the latter the author used Eschenhagen’s 
micro-variometer for horizontal intensity, in which a light 
magnet is held perpendicular to the magnetic meridian by the 
torsion of a German-silver wire. The author, after several 
nights’ continuous observation, was successful in observing 
at least one case of purely magnetic spasms, with a periodicity 
of about three per minute. The spasms appear to occur only 
in the horizontal intensity, and not in the declination. 


LW. van BEMMELEN, Proc. Roy. Acad. Amsterdam, Oct. 28, 1899.) 
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Absorption of Röntgen Rays.—If the absorption of X-rays by 
salts were atomic—that is, if the absorption were not produced 
so much by the nature of the absorbing molecule as by its 
constituents—there ought to be some simple relation between 
the absorbing powers of salts having the same acid radicle. 
To discover such a relation Lord Blythswood and E. W. 
Marchant used two photographic methods of comparison, the 
second being a null-method, and therefore not subject to the 
errors introduced by duration of development. The solutions 
were poured into wedge-shaped cells and compared with cells 
containing pure water. A large number of chlorides, bromides, 
iodides, acetates, nitrates, and sulphates were examined. As 
regards the acid radicles, no relation could be found between 
their absorptivity and their atomic weights or molecular densi- 
ties, the order of increasing absorption being nitrate, chloride, 
and sulphate. As regards the bases, there is a rough corre- 
spondence between absorption and atomic weight, but the 
salts of the alkali metals are less absorptive than they shoula 
be. A6 per cent. solution of common salt is 10 per cent. 
more absorptive than pure water. It is very doubtful whether 
the great difference of absorptivity evinced by different persons 
to the rays can be attributed to a difference of the amount of 
inorganic salts dissolved in their blood. 


[BLrrnswoop and MARCHANT, Proc. Roy. Soc., No. 421, 1899.] 


A Practical Thermometric Standard.—H. L. Callendar ad- 
vances an imposing array of reasons for adopting the platinum- 
resistance thermometer as the practical standard for. high 
temperatures. The preamble to the draft proposals submitted 
to the British Association at Dover, and provisionally adopted, 
states that the gas thermometer, which has long been adopted 
as the theoretical standard, has given results so discordant in 
the hands of different observers at high temperatures as 
greatly to retard the progress of research. The author further 
adds that the backward state of the science of heat at the 
present time, our comparative ignorance of the fundamental 
laws of radiation and dissociation, and of many other 
phenomena as dependent upon temperature, are principally 
due to discrepancies of gas thermometry. The platinum- 
resistance thermometer has distinct advantages aver the 
tliermó-couple, on account of its greater accuracy and sim- 
plicity. It is sufficient to send a few grammes of the standard 
wire in an ordinary letter to reproduce the scale with the 
utmost accuracy in any part of the world. The author deals at 
length with the selection of the platinum sample and the 
standardisation of the instrument. The latter must of course 
be based ultimately upon the gas thermometer. 


[H. L. CALLENDAR, PAZ. Mag., Dec., 1899.] 


AN ELECTROLYTIC COPPER REFINING PLANT. 


The Boston and Montana Copper and Silver Mining Co., 
at Great Falls, Montana, have one of the largest and best 
equipped copper refining plants in the world. Power is 
obtained from the river, across which a dam has been con- 
structed, giving 50ft. head. The power plant is situated on 
the river bank, about three miles above the town of Great 
Falls. 

Within the power house is a twin turbine, supplied by the 
Dayton Globe Iron Works, developing 2,900 K. P. at 130 revs. 
per min. Directly connected to the shaft, on either end, are 
two Westinghouse electrolytic generators running in parallel, 
each nominally of 810 kw., but guaranteed to develop 1,210 kw. 
The generators are regularly operated at this overload, running 
continuously seven days in the week, day and night. These 
machines have a normal rating of 4,500 amperes at 180 volts, 
but are guaranteed to carry 5,500 amperes at 220 volts con- 
tinuously. One of these generators is seen in the view of the 
machine room shown in Fig.1. The field casting of each 
generator is divided vertically, opening upon ways in a hori- 
zontal direction. This vertical division affords excellent 
facilities for inspection or removal of the armature or field 
coils without the necessity of removing the out-board, bearings. 
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This arrangement is of great convenience where head room is 
2 and cranes for handling heavy weights are not 
available. 


uid 1 


shaft, and may bo drawn off without in any way interfering 
with the permanent arrangement of the commutator and 
windings. The fields are separately excited, the current for 
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Fig. 1.— WESTINGHOUSE 81C k w. ELECTROLYTIC GENERATOR, AT THE WORKS OF THE BOSTON AND MONTANO COPPER AND SiLvER Minina Co. 
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Fiu. 2.—ARMATURE CF 810 k. W. WESTINGHOUSE ELECTROLYTIC GENERATOR, 


_The armature core, Fig. 2, is composed of punched steel 
discs, and is built upon an iron spider, which also carries the 
commutator, This spider is pressed and keyed upon the 


this purpose being supplied from two 125 volt Westinghouse 
generators. The Westinghouse generators are connected to 
the turbine shaft by a flexible coupling composed of two steel 
discs carry ng projecting pins set at different radii. The coupling 
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Fic. 4, —ARMaATURE WITH Two CoMMNTATORS FOR WESTINGHOUSE 
ELECTROLYTIC GENERATOR. 


is effected by heavy links of leather, each link passing over & 
pair of pins, one on each disc. The brush holders are carried 
by brackets projecting from a ring, concentric with and sup- 
ported by the field frame. By means of the hand wheel 
worm, which engages with a gear on the rim of this ring, 
adjustment of all the brushes is accomplished simultaneously. 
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The ring carrying {the brush holder brackets lies close to the 
field, and does not project over the commutator; the commu- 
tator and brushes are therefore clear of ob-tructions, and may 
be easily inspected at any time. Fig. 5 shows the switch- 
board. The instruments mounted on the right-hand panel 
are used in connection with the two 224 kw. 125 volt exciters. 
The other four panels contain the necessary switches and 
instruments for controlling the two 810 kw. generators. The 
‘board is 7ft. Gin. in height and 10ft. long. The four single- 
pole switches mounted thereon are of 6,000 amperes capacity 
each. 

The copper ore in its crude state is first ground and put 
through concentrators to remove the refuse. This operation 
takes place where the copper ore is mined. From the con- 
centrators the metal is carried to the smelting department 
and cast into pigs, about 2in. in thickness and 2ft. square, 
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which makes it extremely important that the supply of 
current should be uninterrupted. 

The refining works are half-a-mile distant from the power 
plant, situated upon the summit of a hill rising abruptly from 
the river. On account of the heavy electric current and its 
low voltage, an exceptionally large conductor had to be 
devised. This is of copper, 12in. wide by 2in. in thickness, 
having the appearance of a continuous plank, raised on rough 
scaffolding about 12ft. from the ground, and is seen mounting 
the hill from the power house. The business of electrolytic 
copper refining is an extremely profitable one, and is finding 
extensions in the eastern and western States. The published 
annual report of the Boston and Montana Co. for the year 
1898 gives the sales of copper, gold, and silver at nearly 
£1,500,000, and the amount applicable to dividends, after 
payment of all expenses, £700,000. 


Fic. $.— WESTINGHOUSE ELECTROLYTIC GENERATOR WITH Two COMMOTATORS, RMPLOYED BY THR ANACONDA Correr MINING CO. 


having projecting shoulders at one end. The electrolytic 
process is carried on by a number of tanks, arranged side by 
side, which are filled with solution, consisting chiefly of 
copper sulphate. The pigs of crude metal are arranged in 
rows in the tanks, hanging by the shoulders on the brackets. 
Thin sheets of copper are placed between each pair of pigs. 
Electric current is passed through the series of tanks, decom- 
posing the copper of the pigs and depositing the refined 
copper on the thin sheets, while the residue containing 
gold, silver, and lead drops to the bottom of the tanks. It is 
said that this residue is worth $2,500 a ton, the gold, silver, 
and lead extracted from it being sufficient to reimburse the 
cost of the whole electrolytic process. In the electrolytic 
process, work is carried on continuously without any break, 


The Anaconda Copper Mining Co., at Anaconda, Montana, 
has also been electrically equipped by the Westinghouse 
Electric and Manufacturing Co. This refinery was described 
in The Electrician three years ago (Vol. XXXVIII., p. 144), but 
the plant has been considerably added to since then. It now 
includes nine Westinghouse electrolytic generators. Three of 
these generators are of 270 kw., or 8,600 amperes at 75 volts, 
being belt-driven by steam engines at a speed of 860 revs. 
per min. Four other Westinghouse generators of 270 kw. 
each, or 3,600 amperes at 75 volts, are directly connected to 
their engines, and there are also two directly-connected 
Westinghouse electrolytic generators of 860 kw., which, 
together with the three directly-connected generators of 
270 kw., have a novel feature in carrying two commutators 
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one mounted at each end of the armature. Fig. 8 shows one 
of these generators. Two commutators are used on these 
machines, on account of the large current generated by them. 
The two commutators provide sufficiently enlarged surface to 
carry off the current from the armature coils to the brushes, 
thus avoiding excessive heating. This arrangement of two 
commutators also distributes the weight more evenly on the 
frame bearings, and secures better commutation, with a firmer 
contact of the brushes. The armature of one of the generators 
carrying two commutators is shown in Fig. 4. The gene- 
rators are connected directly to the engine by means of flanges 
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Fic. 5. — WESTINGHOUSE SWITCHBOARD FOR ELECTROLYTIC Wot kK. 


forged upon the shafts. The brush holders can all be adjusted 
simultaneously by a hand wheel, and are supported from the 
field casting, the latter being divided horizontally. 


THE HEREFORD ELECTRIC SUPPLY WORKS. 


The small supply station opened at Hereford yesterday is 
on the three-wire continuous current system at 2 x 220 volts 
which is now almost universally adopted in towns of small 
size where the electricity works can be placed in a central 
position. The following is a description of the plant, for the 
details of which we are indebted to the chief contractors—the 
India-Rubber, Gutta Percha and Telegraphs Works Co., 
and some of the sub-contractors. 

The boilers, sapplied by Messrs. R. Taylor and Sons, are 
of the Lancashire type and two in number, their dimensions 
being 30ft. by 7ft. Gin. They are constructed for a working 
pressure of 150lb. per sq. in., and work in conjunction with 
& Green's economiser of 96 tubes, each boiler being capable 
of evaporating 7,000lb. of water per hour. They are fitted 
with Meldrum's forced draught furnaces. The feed. water is 
obtained through two three-throw pumps driven by Silver- 
town motors, and in addition one injector is provided. A 
selfacting triple-scraper economiser is driven by an electric 
motor through worm gearing. 

In the engine-room are two Belliss-Silvertown direct-coupled 
fast-speed sets. The engines are of the two-crank type, each 
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rated at 150 B. H. p., with a steam pressure of 1 50lb. at the stop 
valve when exhausting into the condenser or atmosphere, and 
at a speed of 450 revs. per min. The dynamos, made by the 
Silvertown Co., are of their usual two-pole undertype pattern 
with drum armatures, giving an output of 200 amperes at 
440 to 500 volts, with the normal engine speed. They are, of 
course, shunt-wound. When tested after a six hours’ run on 
full load, the makers inform us that the machines showed no 
signs of sparking at the brushes, and that the maximum 
temperature was found to have risen considerably less 


than the specified 70°F. The steam consumption per elec- 


trical horse-power of each of the combined sets running, 
condensing, and on full load did not exceed 22lb. The main 
steam piping is of lap-welded steel with flanges forged on solid, 
the subsidiary steam piping being of wrought iron, and the last 
bends to the engine of solid-drawn copper. Cast-iron exhaust 
pipes run from each engine below the floor level to a 10in. 
exhaust. The condenser is of the Ledward type with 160 


tubes, and capable of dealing with 6,000lb. of steam per hour, 


and its air and circulating pumps are electrically driven. 
The condenser and the cast-iron collecting tank—the latter 
measuring 25ft. x 18ft. x 2ft.— are erected outside the building 
on girders. The feed tank has a capacity of 600 gallons. All 
the steam, hot-feed, and exhaust pipes in the engine room 
are covered with sectional Magnesia covering. 


The motor-driven boosters and balancer are combined, the 
four machines being on the same shaft. The two machines, 
which are to work either as motor or generator, are placed in 
the middle of the group and the boosters outside. One 
booster and one of the other machines are mounted together 
on the same bedplate, the bedplates measuring 8ft. Ofin. by 
2ft. 4in., and being placed 13in. apart. The larger machines 
are single-horseshoe, drum-armature, undertype machines, 
each capable, when working as a balancer, of dealing with a 
balancing current of 100 amperes. The boosters are like- 
wise Silvertown single horseshoe, drum-armature, undertype 
machines, and each of them can raise the pressure from 20 to 
90 volts with a current of 90 amperes. The speed of the set 
is about 800 revs. per min. For starting the balancer and 
booster a double pole switch is provided on the switchboard 
with suitable starting resistances ; and four shunt resistances, 
one for each balancing machine and one for each of the 
boosters, are fixed with their switches on to the switchboard 
handrail, a separate switch for breaking the exciting circuit 
of each booster being also provided. 


The switchboard, arranged for the three-wire system at a 
pressure of from 440 to 500 volts between the outers, is 
erected on an iron frame 14ft. by 8ft., with three enamelled 
slate double panels. 
the dynamo cut-outs with double-pole fuses, ammeter bus- 
bars, feeder ammeters, and fuses with two-way switches, 
and on the middle panel are the battery regulating switches, 
the balancer, double-pole starting switches, and the usual 
throw-over switches, ammeters, voltmeters, &c. Four. feeder 
circuits leave the ’bus-bars, and on each pole of these circuits 
is an ammeter and a double fuse with a two-way switch. A 
middle ’bus-bar, provided with terminals for the battery, 
feeder, and balancer, is fitted, and also an ammeter to indicate 
the amount of current flowing in the middle wire. An arrange- 
ment is also made for connecting the middle wire to earth 
through an ammeter reading up to 50 amperes. Weston volt- 
meters are provided on the feeder circuits and Kelvin multicel- 
lularinstruments for thedynamo, battery and booster terminals. 
The accumulators are of the Chloride R type, and the 
battery consists of 270 cells. Each cell has 28 plates, and 
the guaranteed capacity is 660 amperes hours at a 9-hour 
discharge rate, the battery being capable of discharging at 
250 amperes without injury. The stands are arranged in two 
tiers and are made of pitch-pine painted with three coats of 
acid resisting varnish. Forty cells in each half battery are 
connected to 21-way regulating switches on the switchboard, 
so that the cells are cut in or out two at a time. 


The present network of mains has a capacity of about 
10,000 8 c.p. lamps, and there are three feeding points. 
The cables are insulated with vulcanised india-rubber taped 
over all, and are laid in a tarred wooden trough filled in with 
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On the two outer panels are mounted- 
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compound. The feeders are run separately from the dis- | Was carried out, for it was only 74 months ago that the 
tributing mains, and the latter, in nearly all cases, are on | sanction of the Local Government Board was obtained for the 
both sides of the road. loans. Mr. John Parker, the borough engineer and surveyor 

With the exception of the buildings and excavations, all the | has been supervising the work for the Electricity Committee, 
work has been carried out by the Silvertown Co. under the | whose able and energetic chairman is now Mayor of Hereford. 
supervision of Mr. Stuart Russell. Their local representa- | Mr. Parker has also been filling the duties of resident engineer 
tives — Messrs. Ely and Whitmee—and all the other contractors | unaided until the recent appointment of Mr. Poulton to assist 
are to be congratulated on the speed with which the work | him. 


A NEW TRAMCAR. within the vestibules, obviating any fear of passengers falling off on 

| to the roadway. Access to the roof is made through a “ hatchway ” 

The Dublin United Tramways Co. have just made a novel | above the vestibules, and on alighting on top the passenger finds 
addition to their rolling stock in the shape of a vestibule motor car | himself securely railed in, the rails of the roof completely encircling 


| 
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a BLACKROCK ONLY © | 


GENERAL VIEW OF NEW DUBLIN TRAMCAR. 


the car. Complete protection from inclement weather is afforded 
to motorman and conductor alike, and the platform area 
is increased to that it leaves ample accommodation for parcels, 
&c. The seating capacity of the roof is alo increased so as to allow 
of eight additional passengers. The seats on the top are provided 
with a cover (the patent of Mr. Edgar Anderson, son of the managing 
director of the company) which will at all times afford a dry seat for 
passengere. "The principal dimensions are :— 


Length of bod ten c iibi Ces vh Roca 16ft. 8in. 
Length of platform | .............. ccce 5ft. Sin. 
Length over platforms ..............cccecceses 4 27ft. 2in. 
Length over buffer riss 28ft. Zin. 
Width over side panels ? 6ft. Tin. 
Extreme width 7ft. 1zin. 
Clear height inside salo:rt nn .ũ̃ͤv 6ft. Ain. 
Length of wheel base CC Oft. Oin. 


Seating capacity : inside, 25 ; outside, 37. 


A New Electric Brake.—The Hubbard Brake Co., of Chester 
(U.S.A.), has brought out a new electric brake. It consists 
of an electromagnetic device arranged to operate the ordinary 
wheel-brake shoes by means of a large solenoid, which takes 
the place of the cylinder in the usual air-brake equipment. 
The brake is operated from independent controllers, about 
one-third the size of the car controller, placed on each plat- 
form and so connected as to change the motor terminals when 
desired, converting the motors into generators. This is done 
independently of the position of the car controllers, whether on 
or off, as the instant the brake controller is set the car con- 
of a new type. It will be seen from the illustrations (reproduced troller is dead. The device works whether the trolley wheel 
from photographs taken by Mr. R. S. Tresilian, secretary to the is in contact with the wire or not, and will, it is claimed, 
company) that the staircases ascending to the roof are enclosed | entirely prevent flat wheels. 


View oF END or CAR, SHOWING PROTECTED STAIRCASE. 
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METHODS OF SUPPRESSING ARCS IN SWITCHES, 
FUSES, &o.* 
BY ERNEST KILBURN SCOTT, A. M. IN ST. C. E. 
(Continued from page 221.) 


The Garton-Dantels Arrester is shown in Fig. 8. The lightnin 
discharge enters at the lower end of the graphite resistance (shad 
black), and from there passes through the flexible cable to a soft-iron 
plunger, which normally rests on the top of the upper discharger. It 
then jumps the spark gap and goes to earth, but if current follows, 
the drop across the graphite resistance, with which the solenoid is in 
shunt, sends current through the solenoid, and the resulting 
magnetism draws up the soft-iron plunger several inches, thus 
breaking the arc inside the tube. 


Wood Arrester.—The Wood arrester, as made by the Fort Wayne 
Corporation, also depends on a mechanical movement to break the 
ate. Fig 9 shows the device. Both line and machine terminals are 


Fic. 8.— Jarton-Dauiel's Lightning Arrester. 


connected to the lower part of the arrester. Earth is connected at 
the top, and the lever thus forms the path for the lightning discharge, 
there being a spark gap at either end. In its normal position the 
lever is vertical, but when a discharge oocurs a dynamo current, 
momentarily following the discharge, energises the coils, thus drawing 
the plungers and tilting the lever into the position shown in the 
figure. Directly the arc is broken the coils lose their magnetism, and 
the lever falls by gravity into its normal position again, ready for the 
next discharge. The Brush Electrical Engineering Co. supply a 
somewhat similar apparatus. 


Sentinel Circuit- Breaker. —An interesting if somewhat complicated 
automatic circuit-breaker is made by the Sentinel Electric Co., of 
Wilmington, Delaware, U.S.A. The arrangement is indicated in 
Fig. 10, which shows the triple-pole type. A bar of brittle metal 


Fic. 9.—Wood Lightning Arrester. 


is mechanically broken out by a spring released by a trigger, this 
latter being actuated magnetically, as in the I. T. E. and other circuit- 
breakers. Unlike a fuse which first melts at the centre and 
gradually burns away towards the terminals, the piece of metal in 
this case is removed mechanically in its entirety, and there is thus 
exceedingly little arcing. There are no moving electrical contacts, 
the apparatus is not affected by electrolytic action and does not 
become jammed, which is sometimes the case with the ordinary 
circuit-breaker. Fig. 11 shows the idea applied to a switch, E and 
K being the pieces of metal placed ready for breaking out. 

Choking Coil on Alternate-C'urrent Switches.— Regulating s witches 
for alternating-current have not been required to any great extent 


* Paper read before the Northern Society of Electrical Engineers, Dec. 5. 


hitherto, but the introduction of the regulating booster transformer, 
and of traction by multiphase motors, has shown the necessity for 
prora nng alternating-current switch contacts from excessive arcing. 

he method of reducing arcing by a double brush and small resist- 
ance on continuous-current accumulator charge and dischargeswitches 
is well known. In much the s une way alternating-current regu- 
lating switches may be easily and cheaply fitted with a small choking 
coil, which automatically comes into circuit by means of a double 
brush at each jump from contact to contact, annihilating arcing as 
effectively as does the magnetic blow-out. The small resistance 
used in continuous-current regulating switches is not nearly so 
effective as the choking coil in the alternating-current switch, 


Fic. 10.—Sentinel Automatic Circuit Breaker. 


because of the latter having a mass of soft iroa entering into its 
construction. Fig. 12 shows the arrangement of such a switch for a 
booster transformer. 


Use of Electrolytic Cells. —1It is interesting to note that part of an 
alternating-current wave may be suppressed by the employment of 
electrolytic cell. M. Adolph Müller, of Hagen, Germany, has been 
carrying out some work on these lines, and he advocates a method of 
preventing sparking on making and breaking circuits by the employ- 
ment of electrolytic or polarisation cells, As arranged for continuous- 
current circuits, say for switching off arc lamps, a number of elements 
consisting of aluminium plates immersed in an alum solution are 


Fic. 11.— Sentinel Circuit Breaker Switch 


first switched into current (see Fig. 124) by moving the switch lever 
H in the direction of the arrow, so as to connect up the two contacts 
C, and C. As soon as the lever touches contact C, the battery P is 
polarised to the terminal tension of the current source D. Current 
is thereby reduced to zero, thus permitting the circuit to be broken 
without sparking.* The arrangement can be used for interrupting or 
breaking alternating currents, the polarisation batteries being made 
of small capacity, so that the condition of their charge can follow 


* Some few yeara ago Prof. Perry suggested the use of lead plates in 
dilute sulphuric acid in connection with two parts of a brush to prevent 
sparking on dynamo commutators. He also informs the writer that he made 
a sparkless switch on this principle. Something of the same sort was 
suggeated in connection with the experimental line at Wolverhampton on 
the Wynne surface-contact system of traction. 1 
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the change in the E.M.F. of tbe current source quickly enough to 
at any moment bring the sum of the latter and of the opposing 
E.M.F. of the consumption apparatus to zero, thereby stopping flow 
of current. The idea can be appliel to stop sparking on a com- 
mutator operating synchronously with an alternating current as in 
the Ferranti rectitier. In alternating-current work the polarisation 
battery could be replaced by a condenser, but it would hardly be as 
mechanically reliable a3 the battery. The cells may be made up of 
steel plates immersed in potash lye, or simply lead plates in sul- 
phuric acid. This, and to some extent the choking coil method just 
mentioned, are especially interesting, because the idea is to prevent 
an arc forming, whereas in all other cases which we are considering 
the arc first forms and is then suppressed. 


Fic. 12,—Alternating Current Regulating Switch, with Choking Coil. 


In this connection it may be of interest to briefly refer to several 
methods of preventing arcing in continuous-current circuits which 
surround an iron core. When a dynamo or alternator field winding 
is switched off the magnetisation at once begins to weaken and the 
change in the number of magnetic lines induces an E. M.F. tendin 
to maintain the current in the same direction and at the same strengt 
as before. This induced E. M.F may be many times greater than the 
working pressure, and so be liable to pierce the insulation ; it is 
therefore the practice, in such wound dynamos particularly, to short- 
circuit the field winding through a resistance (sometimes only the 
armature or a group of lamps) when shutting down. In this way 
current continues to flow through the coil in the same direction, and 
the demagnetisation being thus delayed, the induced E. M.F. is reduced 
within safe limits. The flash, on opening a full magnet circuit, may 
be much reduced by building the coil on a sheet copper former, the 


a, 


Fia. 124.— Müller Method of (Switching by Polarisation Battery. 


copper making electrical connection all round the pole. This was on 

some of tbe first brush arc lighting machines built in this country. 
Another most effective method of preventing arcing under 

such circumstances has been recently introduced by Messrs. 


C. L. Buckingham and E. Germann (see U.S A. Patent 634,198, 


1899). They merely wind on the various layers of the coil in one 
direction only—that is to say, each layer starts from the same end of 
the formers. In telegraphy it has been known for some time that 
sparking at the key of a local telegraph circuit can be lessened b 

winding the electromagnet with two wires connected in parallel. 
Buckingham and Germapn's method is a development of this idea, 
and the beneficial result is most probably due to a condenser action 
between adjacent layers at different potentials, the electrostatic 
charges from which balance to a certain extent the self-induction. 
Destructive arcing being prevented by this means, it follows that 
there is much less liability of the insulation being pierced, a point 
which dynamo makers would do well to note. 


PART II.—Fvusks. 


Mordey Dust Fuse.—It is an axiom in the construction of high- 
tension fuses that, both from the point of view of safety in handling, 
and also in order to ensure blowing at the right moment, the wire 
must be enclosed. It is obvious, however, that the mere enclosing of 
the wire in a straight tube with a terminal at either end is not going 
to destroy the arc unle:s made of unreasonable length; and, prin- 
cipally with the idea of reducing this lengtb, Mr. Mordey in 1890 
suggested his well-known dust fuse. In this fuse the wire is com- 
pletely encloeed in a glass tube, and passes through a marble dust 
and sand, cement at each end, this refractory insulating filling 
preventing the arc travelling outwards to the contacts aud absorbing 
the volatilised me‘al. For large currents it is used as a shunt to an 
ordinary fuse, the arrangement being such that the final break occurs 
between the two pallets of marble dust. 

The Berend Smith Fuse consists of a long papier-máché tube about 
ldjin. in diameter, dip. thick, and 12in. long for 4,000 volts It is 
fitted at each end with gun-metal hatchet contact pieces, to which the 
fuse wire is soldered. fore placing in position the tube is filled 


Fic. 15.—D. and W. Switch Fuse. 


up with sand, the papier-máché tube being perforated in several 
places and the holes covered with tissue paper, so that when the fuse 
blows the paper is charred and serves to draw the attention of the 
attendant. To re- fuse, the nietal ends are ut screwed and a new Wire 
soldered to them. When the Juse blows, it is probable that, ss the 
vaporised metal is many times greater than the volume of the fuse, 
there is a powerful tendency for the vapour to rush out from the 
space originally occupied by the fuse wire. The sand being porous, the 
vapour therefore easily penetrates it, and dividing up into numerous 
small streams of vaporised meta!, the desired effect of breaking 
up the vapour is effected. The reliability of the fuse would probably 
be increased if it had an air space round the wire at the centre as in 
the Mordey fuse. Being closely surrounded along its whole length, 
its maximum carrying capacity is liable to change according to the 
length of time the fuse is in circuit, gradually becoming less as the 
surrounding material is heated. Obviously, a fuse which when hot 
would be a protection is not so efficient a protection when cold. The 
use of an air chamber modifies this defect, because the confined air 
is so much less a conductor of heat than is the eand filling. 


The D. and W. Fuse—a similar arrangement to Mordey’s—is a 
good deal used in America, and has recently been adopted on the 
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Fic. 14.— Bates Switch Fuse. 

Central London Railway plant. It is shown in Fig. 13. The wire 
is soldered to copper terminals at A and B, and an air space is formed 
in the centre by a little paper drum or capsule, which thus ensures 
the fuse wire first going at the centre, the confined air being a much 

oorer conductor of heat than the filling. The makers have accumu- 
ated a large amount of practical data showing the connection which 
the risein temperature bears to the current value, and thus, although 
the fuse can hardly be called novel, they undoubtedly turn out a 
properly rated and reliable piece of apparatus. 

The Bates High-Tension Switch Fuse has the fusible wire passing 
through an open-ended fireclay tube about gin. inside diameter, 
carried in a porcelain handle fitted with hatchet contacts as shown 
in Fig. 14. When the wire melts the heated air escapes with con- 
siderable velocity at either end, and so splits the arc in two. A Mr. 
G. F. Curtis suggested using an open-ended fuse in America as early 
as March, 1891, and those who visited Switzerland recently will have 
nóticed that the same idea is very extensively employed there. 


(To be concluded.) 
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ON THE MASSES OF THE IONS IN GASES AT LOW 
PRESSURES.* 


BX J. J. THOMSON, M. A., F.R.S. 
(Continued from page 280.) 


I have examined another case in which we have convection of 
electricity at low pressures by means of negatively electrified particles 
—that of the discharge of electricity produced by an incandescent 
carbon filament in an atmosphere of hvdrogen. In this case, as 
Eleter and Geitel (Wied. Ann., XXXVIIL., p. 27) have shown, we 
have negative ions produced in the neighbourhood of the filament, 
and a charge on a positively electrified body in the neighbourhood 
of the filament is discharged by these ions, while if the body is 
negatively electrified it is not discharged. If the filament is nega- 
tively, and a neighbouring body positively electrified, there will be 
a current of electricity between the filament and the body, while 
there will be no leak if the filament is positively and the bedy nega- 
tively electrified. Elster and Geitel (JW ed. Ann., XXXVIII., p. 27) 
showed that the rate of leak from a negatively electrified filament 
was at low pressures diminished by the action of the magnetic field. 
On the theory of charged ions, the effect of the magnet in diminishing 
the rate of leak could be explained in the same way as the effect 
on the convection due to ultra-violet light. A seriea of experiments 
were made which showed that the effects due to the maguetic field 
were consistent with this explanation, and led to a determination of 
e'm for the carriers of the negative electricity. 

The apparatus was of the same type as that used in the preceding 
experiments. The wire gauze ard the zinc plate were replaced by 
two parallel aluminium discs about 175cm. in diameter; between 
these discs, and quite close to the upper disc, there was a small 
semicircular carbon filament which was raised to a red heat by the 
current from four storage cells. The carbon filament was placed 
close to the axis of the discs; the object of the upper disc was to 
make the electric field between the discs more uniform. The lower 
plate was connected with the electrometer The plates and fila- 
ments were enclosed in a glass tube which was connected with a 
mercury pump, by means ot which the pressure, after the vessel had 
been repeatedly filled with hydrogen, was reduced to OOlmm. of 
mercury. Great difficulty was found at firat in getting any consistent 
results with the incandescent carbon filament : sometimes the fila- 
ment would discharge positive as well as negative electricity ; indeed, 
eometimes it would discharge positive and not negative. Most of 
these irregularities were traced to gas given out by the incandescent 
filament ; and it was found that by keeping the filament almost 
white hot for several hours, and continually pumping and refilling 
with hydrogen, and then using the filament at a much lower 
temperature than that to which it had been raised in this preliminary 
heating, the irregularities were nearly eliminated, and nothing but 
negative electrification was discharged from the filament. When this 
state was attained, the effect of ma-netic force showed the same 
characteristics as in the case of ultra-violet light. When the difference 
of potential between the filament and the lower plate was small, the 
effect of the magnetic force was very great, so much so as almost to 
destroy the leak entirely ; when, however, the potential difference 
exceeded a certain value, the magnetic force produced little or no 
effect upon the leak. An example of this is shown by the results of 
the following experiment :— 

'The distance between the carbon filament and the plate connected 
with the electrometer was 3:5mm., the strength of the magnetic 
field 170 C.G.S. units. 


Difference of Leak in 5 seconds. 


potential between Tem Ratio 
wire and plate, Without With of leaks. 
in volts. magnetic field. | magnetic field. 
40 43 1 0°023 
80 170 50 0:29 
120 500 250 0°83 
140 3545 545 1:0 
160 | 400 430 1:07 


Taking 140 volts as the critical value of the potential difference, 
we find by equation (1) that ere 
m 
The results of this and similar experiments are given in the 
following table ; V denoting the critical potential difference in C.G.S. 
units, and H the magnetic force :— 


d. | v. H. elm. 
0-35 140 x 108 170 7:8 x 108 
0:35 220 x 108 220 7:5 x 108 
035 170 x 108 170 , 96x105 
0:35 130 x 108 170 |o TRX105 
0:35 120 x 108 120 11-3 x 108 


Bs ee 
* Communicated by the author to the December number of the Phil. 
Mag. Read at the Meeting of the British Association at Dover. 


‘the equation 


giving 8'7 x 106 as the mean value of /m. This value does not differ 
much from that found in the case of ultra-violet light. In the case 
of the incandescent filament the ions are only produced at a small 
part of the plate, and not over the whole surface as in the case of 
ultra-violet light, so the conditions do not approximate so closely to 
those assumed in the theory. We conclude that the particles which 
carry the negative electrification iu this case are of the same nature 
as those which carry it in the cathode rays and in the electrification 
arising from the action of ultra-violet light. 

The unipolar positive leak which occurs from an incandescent 
platinum wire in air or oxygen, and in which the moving bodies are 
positively electrified, was found not to be affected by a magnetic 
field of the order of that used in the experiments on the negative 
leak. This had already been observed by Elster and Geitel (ted. 
Ann., XXXVIII., p. 27). 

On the theory of the effect given in this Paper, the absence of 
magnetic effect on the positively charged carriers indicates that e/m 
is much smaller or m/e much larger for the positive ions than it is 
for the negative. I am eng ged with some experiments on the effect 
of the magnetic field on the convection of electricity by positive ions, 
using very strong magnetic fields produced by a powerful electro- 
magnet kindly lent to me by Prof. Ewing. From the results I have 
already got it is clear that m/e for the positive ions produced by an 
incandescent wire must be at least 1,000 times the value for the 
negative ions, and this is only an inferior limit. 

he positive and negative ions produced by incandescent solids 
show the same disproportion of mass as is shown by the positive and 
negative ions in a vacuum tube at low pressures. i 

W. Wien (Pied. Ann., LXV., p. 440) aud Ewers (Wied. Ann., 
LXIX., p. 187) have measured the ratio of m/e for the positive ions 
in such a tube, and found that it is of the same order as the value of 
m/e in ordinary electrolysis; Ewers has shown that it depends on 
the metal of which the cathode is made. Thus the carriers of posi- 
tive electricity at low pressures seem to be ordinary molecules, while 
the carriers of negative electricity are very much smaller. 


Measurement of the Charge on the Ion produced by the Action of 
Ultra- Niolet Light on a Zinc Plate. 


This charge was determined by the methol used by me to measure 
the charge on the ions produced by the action of Röntgen rays on a 
gas (Phil. Mag., December, 1898) ; for the details of the method I 
shall refer to my former Paper, and here give only an outline of the 
pinap on which the method is based. Mr. C. T. R. Wilson (Ph. 

rans., 1898) discovered that the ions produced by ultra-violet light 
act like those produced by Röntgen rays, in forming nuclei around 
which water will condense from dust-free air when the supersatura- 
tion exceeds a certain definite value. 

Suppose, then, we wish to find the number of ions produced by 
ultra-violet light in a cubic centimetre of air. We cool the air by a 
sudden expansion until the supersaturation produced by the cvoling 
is sufficient to form a cloud round the ions: the problem of finding 
the number of ions per cubic centimetre is now reduced to finding 
the number of drops per cubic centimetre in this cloud. We can do 
this in the following way: If we know the amount of the expansion 
we can calculate the amount of water deposited per cubic centimetre 
of the cloud ; this water is deposited a» drops, and if the drops are of 
equal size the number of drops per cubic centimetre will be equal to 
the volume of water per cubic centimetre divided by the volume of 
one of the drops. Heuce, if we know the size of the drops, we can 
calculate the number. The size of the drops in the cloud was deter- 
mined by observing v, the velocity with which they fall under 
gravity, and then deducing a, the radius of the drop, by means of 

2 ga? 
v=, 
9 p 
I a the coefficient of viscosity of the gas through which the 
rop falls. 

Th this way we can determine n the number of ions per cubic 
centimetre : if e is the charge on an ion, u the velocity with which it 
moves under à known electric force, the quantity of electricity which 
crosses unit area in unit time under this force is equal to neu. We 
can determine tliis quantity if we allow the negative ions to fall ou 
a plate connected with a condenser of known capacity and measure 
the rate at which the potential falls. We thus determine the product 
neu, and we already know n ; u has been determined by Mr. Ruther- 
ford (Proc. Camb, Phil. Soc., IX., p. 401); for air at atmospheric 
pressure u is proportional to the potential gradient, and when this is 
one volt per centimetre, u is 1 5cm. per second; for hydrogen at 
atmospheric pressure u is 4'5cm. per second for the same potential 
gradient. Hence, as in the known product neu we know n and u, we 
can deduce the value of e the charge on the ion. 

There are some features in the condensation of clouds by ultra- 
violet light which are not present in the clouds formed by the 
Róntgen rays. In the first place, the cloud due to the ultra-violet 
light is only formel in an electric field. When there is no electric 
field, the ions remain close to the surface of the illuminated plate, 
and are not diffused through the region in which the cloud has to be 
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formed ; to get the negative ions into this region we must electrify 
the plate negatively ; when this is done, expansion produces a cloud. 
Again, if the ultra-violet light is very strong, Mr. C. T. R. Wilson 
has shown (Phil. Trans, 1899) that large nuclei are produced 
in the gas through which the light passes; these are distinct 
from those produced near a metal plate on which the light falls, 
and they can produce a cloud with very little supersaturation ; 
these nuclei are not ions, for they do not move in an electric 
field, and the drops formed round these nuclei ought there- 
fore not to be counted in estimating the number negative 
ions For this reason it is necessary to use ultra-violet light 
of small intensity, and there are in addition other reasons which 
make it impossible to work with strong light. I found, when working 
with the ions produced by Róntgen rays, that it was impossible to 

et good results unless the rays were weak and the clouds therefore 
thin. If the rays were strong, one expansion was not suflicient to 
bring down all the ions by the cloud; sometimes as many as 
five or six expansions were required to remove the ions from 
the vessel. Another reason why the strong rays do not give good 
results is that there are slight convection currents in the vessel 
after the expansion, for the walls of the vessel are warmer than 
the gas; this gives rise to convection currents in the gas, the 
gas going up the rides and down the middle of the vessel. The 
velocity of the convection current is added on to the velocity 
of the ions due to gravity ; and if the velocity of the ions is 
very small, as it is when the rays are strong and the drops numerous, 
a very mall convéctión current will be sufficient to make the actual 
rate of fall of the drops very different from that of a drop of the same 
size falling through air at rest. All the reasons are operative in the 
case of ultra-violet light, and it is only when the intensity of the 
light is small that I have got consistent results. 


D 


LL A 


7A, 


Fid. 2, 


The vessel in which the expansion took place is shown in Fig. 9. 
AB is a gloss tube about 3:6cm. in diameter ; the base CD is a quartz 
plate about O'5em. thick ; on the top of this there is a layer of water 
in electrical connection with the earth about lem. in thickness; the 
illuminated zinc plate was 3:2cm. in diameter, and was 1-2cm. above 
the surface of the water. The ultra-violet light was produced by an 
arc about 0:3cm. long, between zinc terminals connected with an 
induction coil; the arc was about 40cm. below the lower face of the 
quartz plate. .'lhe space between the zinc plate and the water 
surface was illuminated by an arc light so as to allow the rate of fall 
of the drops to be accurately measured. The tube LK connected 
this vessel with the apparatus used in the previous experiments ; a 
figure of this is given in the Phil. Mag., December, 1898. 

To observe the current of electricity through the gas, the illu- 
minated plate was connected with one pair of 5 of an 
electrometer, the other pair of quadrants being kept connected with 
the earth. The capacity C of the system, consisting of the plate, 
connecting wires, and quadrants of the electrometer, was determined. 
The plate was then charged to a negative potential, and the deflection 
of the electrometer niecdles oberet The induction coil was now set 


in action, and the ultra-violet light allowed to fall on the zinc plate: 
the deflection of the electrometer needle immediately began to 
decrease ; the rate at which it decreased was determined by measuring 
the diminution of the deflection in 30 seconds. 

Let D be the original deflection of the electrometer, let 
this correspond to a potential difference equal to aD between 
the plate and the earth. If b is the distance between the 
zinc plate and the surface of the water, the potential gradient 
is aD/b. If A is the area of the plate, n the number of ions 
yer cubic centimetre, e the charge on an ion, u the velocity of the 
ion under unit potential gradient, then the quantity of negative 
electr.city lost by the plate in one second ig 


Aneu,aD/b. 


But the plate is observed to fall in potential by ab per second, and 
the capacity of the system attached to the plate is C; hence the lo:s 
of electricity by the plate per second is 


Cad. 
Equating these two expressions for the loss of electricity, we get 
AneugaDjb 2 Cad, 


or 6 2 be ad 
nu, A D' 
Hence, knowing b, C, A, and up, if we measure n and d/D we can 
determine ¢, 
(To be concluded.) 


— 


COMBINED REFUSE DESTRUCTORS AND POWER 
PLANTS, 


At the meeting of the Institution of Civil Engineers, on Tuesday 
last, Sir Douglas Fox (President) in the chair, the Paper read was 
on “Combined Refuse Destructors and Power Plants,” by Mr. C. 
Newton Russell, Assoc. M. Inst. C. E. The Paper dealt with the 
subject of refuse destruction, particularly in reference to its employ- 
ment for raising steam ; and gave details of ten combined plante, the 
data of which all tended to prove that a considerable amount of 
energy in the form of heat was to be obtained from the burning of 
ordinary domestic refuse, The results obtained from eight combined 

lants in England and two abroad were given, the Shoreditch plant 
eing dealt with in considerable detail, as being the largest of its 
kind in operation. 

The total amount of refuse destroyed during a period of twelve 
months was about 26,000 tons, of which 92 per cent. was ordinarv 
domestic refuse and 8 per cent. trade refuse, consisting of straw, 
paper, &c., &c. The latter was practically useless for steam raising. 

he plant consisted of six Babcock-Wilcox water-tube boilers and 
12 refuse furnaces of the Manlove-Alliott type, each boiler being 
ace between two refuse furnaces, the hot vases from which were 
ed into the boiler tubes through short side flues, each boiler being 
provided with a special grate, on which coal might be burned if 
required. The refuse, on arrival at the works, was carefully 
weighed, and was afterwards shot, without sorting, into trucks, 
which were raised by electric lifts (of which there were two) tu 
the top platform. On arrival at this point the truck, which was on 
wheels and fitted with an electric motor, was run off the lift, on 
the overhead trolley system, to any position where it was desired to 
empty it : the refuse was then tipped into special charging trucks, 
one of which was provided for each furnace, and which was operated 
from the top platform by means of chain gearing. The average 
amount of refuse received per day was 84 tons, delivered between 
9 a m. and 5 p.m., although as much as 140 tons had been received 
iu one day. It appeared to be impossible in ordinary working to 
guarantee a regular supply, and it was advisable to provide means of 
storage te cope with extra large deliveries, This difficulty was met 
at Shoreditch by means of a large rectangular iron storage-bin fixed 
under the tipping platform, aad holdin about 60 tons of refuse. The 
lifts and trucks were operated entirely by electricity. Forced air 
draught was supplied to the fires by electrically-driven fans, the 
pressure in the ashpits being lin. of water. No coal or other fuel was 
mixed with the refuse, which burnt freely, the maximum tempera- 
ture observed being 2,500?F., and the average, 1,500°F. Consider- 
able inconvenience was experienced owing to cold air rushing into 
flues during clinkering operations, the trouble being to a great 
extent unavoidable, and called for a perfect system of damper». 
The clinker residue amounted to 32 per cent., and was at present 
difficult to dispose of owing to the cartage from works t> the out- 
skirts of the town being high. The clinker was suitab'e for making 
mortar-concrete, and when ground and mixed with Portland 
cement made excellent paving slabs. The works were managed 
on the eight hour shift system seven days per week. The feed 
water for the boilers was drawn cold from storage | tanks by 
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three-throw pumps, which forced it through economigers placed in 
the main flues, where it was raised to a temperature of about 200°F. 
depending upon the heat of the flue gases and condition of econo- 
miser, The water was then forced upwards into a large feed-water 
storage cylinder, 30ft. by 8ft., fixed about 20ft. above the boilers, 
and was connected direct to the main steam line, and which was 
therefore at the same temperature and pressure as the boilers, which 
were fed directly from this cylinder by gravity, the water flowing 
into the boilers freely without any strain or racking action on the 
check-valves. The steam generated in the boilers, at an average 
pressure of 140lb. per square inch, was disposed of mainly by the 
engines attached to the electric generators, although a small portion 
of live steam was supplied for clothes-washing purposes to the 
public baths and washhouses adjoining the electricity works; exhaust 
steam was also supplied to the Baths and Free Library, which were 
entirely heated from the steam raised by the refuse destructor. 

The average cost of burning the refuse during the second year of 
working, including four furnace men, two top men, and one charge 
man, supervision clerks, &c., cleanera and yard men, repairs, stores 
and sundries, was 22, 6 9d. per ton. The amount of electric energy 
absorbed in dealing with the refuse, including electric fans, lifts, 
trucks, and lighting, was 4:98 Board of Trade units per ton per 
annum. A number of evaporative tests had been taken, with the 
result that with one boiler and two refuse-furnaces it was possible, 
by the burning of ordinary refuse, to evaporate 2,888lb. of water 
per hour, from and at 212°F. 

The average calorific value of various tests was 0'99lb. of water 
per pound of refuse. The heating surface of each boiler was 1,300 
«quare feet ; the refuse grate area was 25 square feet, and the coal 
grate area was 27 square feet. The total amount of energy sold by 
meter to customera was 1,031,348 Board of Trade units, including 
131,140 units supplied to the refuse destructor. The total amount 
of refuse burnt was 26,901 tons, and of coal consumed 1,344 tons 
(value £1,308. 14s. 8d.). The item of cost per ton for interest and 
redemption of land—not usually considered in connection with 
refuse destructors— was a matter for serious consideration, and in 
the case of the Shoreditch destructor plant—where land is very 
expensive —the charge worked out at practically 1s. per ton. 
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George Allen.) 63. 
“Dyes, Stains, Inks, Lacquers, Varnishes, aud Polishes : How 
to Make and Use Them.” By J. Bolas. Being No. 4 of the Useful 
Arts and Handicrafts Series. (London: Dawbarn & Ward.) Gd. net. 


ELECTRICITY WORKS ACCOUNTS. 


Cardiff Municipal Electric Supply Works. 


The results of the working of the Cardiff undertaking 
during the year which ended at March 81st last are, we must 
say, somewhat disappointing. The year’s output at 405,234 
units sold exceeded that of the preceding year by only 48,041 
units or 18:4 per cent. This is a poor showing for such a 
town, and it should be reassuring to find that the lamp 
connections during the year were such as to raise the total by 
25-6 per cent., thus giving a better prospect for the current 

ear. 

Up to the end of the year the total authorised capital 
amounted to £91,660, of which £32,500 had been borrowed 
and £71,018 spent, being at the rate of £68°3 per kilowatt 
capacity of generating plant installed. 

Owing to a slight increase in the aggregate costs and a drop 
of 0 54d. in the average total revenue per unit, the ratio of the 
former to the latter has decreased from 63 per cent. to 72:1 
per cent. and the resulting working profit from £2,600 to 
£1,967. 

The allocation of the profits in the last two years has been 
somewhat extraordinary, In 1897-8 the total balance available 
for distribution was £1,246. Out of this amount £1,019 was 
applied in aid of the rates, leaving a small balance of £227 
brought forward to 1898-9. Chiefly on account of reductions 
in the tariff the result of this last year’s working was a deficit 
of £1,068, which has been met to the extent of £650 by the 
rates, £190 being carried forward to next year. 

Among the generating costs the items of fuel and repairs 
and maintenance at the station have risen, but they still show 


satisfactory figures. Unfortunately, the other two items of 
generating costs are rather high, with the result that both 
works and total costs are, we should say, quite 0-5d. above 
what they should be at the output. 


Newport Municipal Electric Supply Works. 


The Newport municipal electric supply undertaking com- 
menced supply on October 14, 1895, and our table therefore 
presents the results of the second and third completed years 
of working. 

At March 81st last the total capital authorised stood at 
£80,815, the borrowed capital amounting to £39,000 exclusive 
of £4,181 value of lands appropriated for electrical purposes, 
Including this amount of £4,181, the total capital expenditure 
up to the above date was £69,880, or at the rather high rate 
of £155 per kilowatt of generating plant installed. 

A glance at the following table serves to show that the 
steady progress which has attended the undertaking from the 
first is, on the whole, being well maintained :— 


T | | | "a = ! Groes profit. 
Za 5 No. of „5 ŞS Total Total ——,——— 
% „ fmm Sue aE Hf ee 
1 5 7, = con sold. . 8 . „ 'Actual: mean. 
CE ^ 8 nected. K Ew. don unit. , cap. 

eee — — — . — 
1897 130 11,994 195,932 375 192 354d. 425d. £576 143% 
1898 204 17,722 250,877 375 296 279d. 443d. 1,716| 378% 
1899 450 392 282d. 456d. 2344 399%, 


— 


287 24, 707 322, 688 

Last year, with 88 additional consumers, the lamp connection 
rose from the equivalent of 17,722 8 o.p. lamps to 24,707— 
an excellent advance of no less than 39:4 per cent. In respect 
of output the year 1897-8 was better than the preceding one 
by 28:1 per cent. Last year showed an increase of 28°6 per 
cent., the output being 322,638 units sold. 

The costs in the aggregate have risen, but at 2:82d. per 
unit they cannot be complained of. The increase is due to 
a very decided rise in the management charges, all the items 
under this head showing increased expenditure. 

Among the generating costs the items of wages and oil, water 
and stores are rather high, but the fuel charge, although it has 
naturally risen, is still very satisfactory. In the item of 
repairs and maintenance Newport maintains the excellent 
character already earned, the expenditure on this score 
remaining no more than 0:081d. per unit. 


Aberdeen (Municipal)...... Jan. 6, 1800 Kingston-on- Thames (Mun.) April $1, 1899 
Ayr cran e T" Sept. 22, „ Lancaster (Municipal)...... Oct. 21, 1898 
Bediord (Municipal) ......May 19, ,, | Leeds (Municipal) ......... Dec. 1,1890 
Belfast (Municipal) ...... t. 15, „ | Leloester (Municipal) ......Jan. 2, » 
( pany)....Sept. 15, „ | Leyton (Munici ). . . Sept. 8, n 
Blackpool (Municipal) .. pt. 29, „ | Live 1 (Municipal)...... June 9, » 
outh (Company) . April 28, „„ | Manchester (Municipal).... Aug. ll, „ 
Bolton (Muni 1 Nov. 24, „ |Newcastleand District (Co.) Oct. 6, „ 
M pai) AN A 14, „ |Newoastle-upon-Tyne(Co.) April 14, . 
ton (Municipal) ...... ay 12, » No ton (Company) . . Oct. 30, « 
Bristol (Municipal)... . . July 16, „ |Norwich oompany) ee Nov. 17, « 
Burnley (Municipal) ...... Aug. 25, „ Notting Hill (Com ) Mar. 17, „, 
Burton-upon-Trent (Mun.) April 21, „ | Nottingham (Municipal) July 21, » 
Bury (Municipal) .......... Sept. „ [Oldham (Municipal)........ 1, n 
Cambridge (Company)...... Mar. 10, „ Oxford (Company) ........ May 19, „, 
Cardiff (Municipal) ........ Jan. „ |Pontypool (Company) May ó, u 
Charing Cross (Company) .. Mar. 17, ,, | Portsmouth (Muni pal)....July 14. n 
Chelsea ( ny) ........Mar. 81, ,, |Prescot (Company)) Dec. 8, v 
Chel Hanicipal)... Nov. 10, „ Preston (Company)) Sept. 15 " 
Chester (Municipal)........ June 23, ,, ing (Company) Oct. n " 
City of London (Company). May 12, „ Richmond (Company) ...... t. : " 
Clerkenwell (Company) ....Aug. 18, ,, |Scar Company) .. . . Nov. 5 " 
Derb (Municipe) , es.. Deo. 9, 1898|St. Helens (Municipal Dec 8, » 
Dewsb (Municipal)...... Nov. 24, 1899 St. James & Pall Mall(Co.,..Feb. 24, » 
Dover ( mpany) *«"20909*9 June 2, ge St. Pancras (Vestry cscs... MAY 10. 1556 
Dundee (Municipal). Hor, 4, 1898 arenes Gom pany b VERE Dec P 1990 
East 0 Com ee oe ry) Oreagiten (eser 7 
"yrs (Kanleipah ... . Nov. 17, 1899 Southampton (Manicipal) .- Foe. m T 
Ex ( ipal) Aug. 6, 1898 Southpo c N uly ? " 
el w (Municipal) ......Sept. 1, 1809 South Shields (Municipal). .July qi 108 
Guildford Company)) May 5, „„ Stafford (Municipal) repo Oct. 28. 1208 
Halifax (Manic n July 21, „ Sunderland (Muni J. . . July 28, 
Hammersmith (Vestry) ....May 26, „ |Taunton (Municipal) ...... June m " 
Hampstead (Vestry) ...... ug. 25, Tunbridge Wells (Mun.) . Sept. 3 
Hanley (Municipal) ........ April 28, , Wakefleld (Municipal)... Dec. I. „ 
te (Municipal) .... Oct. 20, ,, Walsall (Municipal)........Jane 15 n 
arrow N une 16, „ |Wandsworth(Company) Aus. H n 
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H'use-to-H'useCo.(K'ns'gt/n) Mar. 81, 1899| Whitehaven (Municipal) .. July Fs 1398 
Hove (Company) ial Get. 0 „ Waaa Oo por Marthe June 30, 1899 
~ UC , (bsp 
Ae : 0 " | Woolwich (Company) .....- Jan. 13, » 


2 2 meee 9*9 Be t. 27, 33 
Kenai gton & Knightsby'(Co.) Mar. 8, „ | Worcester (Municipal) —— Apel T. » 
Kingston-upon-Hull (Mun.) June 9, ,, 
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-" Undertaking Worked by.. .. .. sm | Cardiff Corporation. Newport Corporation. - 
Date of Commencement of Bupply... a. o sos. = sesa | December, 1894. October 14, 1895. 
Bystem of Suppli . . . . . . . . . . . . . | Alternate-current transformer sub- stations. Alt. - cur. transformer sub- stations, 2 and wire. 
Chief Engineer 9 6 6 „0 9 % %% %%% 6% %%% 0 % %%% %%% Eee N. Appelbee. C. D. Copland, 
YEAR ENDED MAR. 31,1898. | MAR. 31,1899. | MAR. 31, 1898. | MAR. 31,1899. 


QUANTITIEBS— | 
Units generated evo OGD 0 0 6 0 O08 0 096 Ot GEB 000 OGD 0 69 OUD 6 00 000 OG 0 0» OOF 480,538 522,040 390,789 451,560 
IT] SOLD (TOTAL) ek OY 0090 009000009000904. 0000000000 00 357,193 405,934 250,877 322.638 
L sold to consumers 09590600000000000000000000000 00000000009 259,828 405,534 150,017 218,034 
08 sold for public lighting, &o. FE 97,365 101,700 100,860 104,604 
„ used on works 2 . . 5,004 21,274 16,420 14,836 
UNITS SOLD PER 8 d.. LAMP CAPACITY . 260 12:5 214 22:9 
Maximum supply demanded ............—.— e 575 kilowatts 420 kilowatts 296 kilowatts 382 kilowatts 
Number of public lamps........ ———Á—— 52 61 arc, 12 glow* 42 arc 42 arc 
Number of consumers — EOM C e XR E en TuS 184 251 204 287 
Connections to mains in 8-c.p. lampe 17,112 21,498 17,7¢2 24,707 
CAPACITY OP PLANT IN 8.0.P. Lal.. . oe 13,760 32,500 . 11,720 14,060 
CAPACITY OF PLANT IN KILOWATTS... a o cen esses ses 440 1,040 375 450 
Total Per kilowatt Total Per kilowatt Per kilowatt Per kilowatt 
AUTHORISED (TOTAL) o.o.. an sosca oas oa oos . ... . | £59,835 | £136 £91,660 | £880 £74,665 
Loan (including Debenture charges)... ... 59,835 136 91,660 88:0 74,665 180 
gs (TOTAL) ......- . . ... | 32,500 13:9 32.500 313 41,561^ 111 43,1817 96˙0 
Loan (including Debenture charges) —.—.—.— 32,500 73 ˙9 32,500 31˙3 39,000 104 39,000 86:6 
AUTHORISED BUT NOT YET RECEIVED (TOTAL)... | 27335 | 621 59,160 | 569 35,665 | 951 41,815 | 929 
Share (unissued) eveeveoecaeee Ee 6 OO OHS OOP 066 OG OHO OOO 6 Oe OO 5? 5€ —— — — — — — — — 
Share (uncalled) cand YIN $499909000909090090009000909000009900001 — — — — — — — — 
Loan (including Debentures) . . . ... ... 27,555 62:1 59,160 56:9 25,665 95:1 41,815 92:9 
"erdt gd EINGFUND ................. 7" 1621 — — — nil — nil — 
— — Te J)) E E E AN "on SM a ER 
EXPENDED TOTAL 0 0 6 0 0 0000905000099 eee eee rT YT 62,430 142 71,018 68:3 47,606 155 
Lands and buildings ....... e 14.358 32˙6 15,241 147 10,149 38˙0 
Plant TETTETETT TEET TTTITI, 050000090090000000004900900000000090908 22,770 51:8 26,228 25:9 20,956^ 677 
Mains... „ „6 2 0 TOTT „ „00% e % e eee eee eee eee eee TT 19,990 454 22,620 217 12,985 40:6 
Miscellaneous .......... Mas aei NAE (IA PR ORE AE 5,509 121 6,929 6:66 : 
BALANOCR OF CAPITAL AOGOUMT, «0 cccccccerscccercessccces — 29,930 -680 — 38 5182 ~ 370 
REVENUE— Total  |Perunitsold| Total. Per unit gold. Tot al. Total. Fer unit sold. 
AL 06990m509099090000990050000000009000904D00000009500009009 09 999909009006 £7,026 4°720d. £7,056 4°179d. £4,632 4:430d, £6,135 4:563d. 
Revenue from supply . . . . . . . . . . . | 5,984 4:020d. 5,927 3°501d. 3,378 3˙283d. 4,815 3:580d. 
[T] meters, &c. €94909005000000900000000009000000000009 T 117 0:079d. 140 0:0834d. 134 0:1284. 187 0:1391. 
ii public lighting . . 925 0°622d. 987 0°585d. 1,069 1:0234. 1,083 0°806d. 
[T] sale of lampe, &o. €985000000009€090000990006000940 — — — — 48 0:046d. 52 0:039d. 
à miscellaneous gouroes............ «+. TN — — 2 0-001d. 8 0°003d. — — 
ror EEBENDITURE OUT OF REVENUE— oa £7915 07834. | £3:790 2 820d. 
COSTS ................. — e AVV 427 2:974d. | £5,088 3:014d. 2,01 j , j 
WORKS ooSTS. .. ..... ...... FFF 3,578 2°406d. 3,918 2:321d , 2˙122d. 2,837 2:112d. 
Generation of electricity ......... ee eee, 0,060 2*062d. 3,302 2:009d.. 1,948 I'$64d. 2,402 I:832d. 
Fuel (including cartage, &.) . 872 0:5864. 1,100 0 652d. 582 0:557d. 897 0 668d. 
Oil, waste, water, stores . rm . . 499 0°3354. 482 0:285d. 253 02424. 293 0°218d. 
Wages at station .. . . . . . . . . .. —— A 1,460 0 981d. 1,403 0°831d. 1,080 1:03Ad. 1,227 0:9154. 
irs and maintenanoe at station .................. 238 0:160d. 322 0:191d 0:033d 0°034d. 
Distribution of electricity |........ . ce 243 0˙165d. 202 0*155d. $6 O 26 0:09 4d. 
Wages, &c......... . . T re ES 89 0:060d. 47 0:028d 54 0°052d 43 0:032d 
, renewals of mains, &o........ €—X— M MÀ 154 0:1044. 215 0:127d 32 0:031d 83 0:062d 
ion 19 rdi — OTT. — M— m mm— eee 266 0°179d. 4264 0:156d. 182 U'174d 249 0'185d 
ttendanee ............ e iius e — 147 0:0994. 178 01084. . 
CCC cse eni tirer ace 5 119 00080 4d à | ooa |] 182 | Or ional eae 
MANAGEMENT AND PROPERTY OHARGES............... 849 0'571d. 1,170 0:693d. 697 0:667d. 953 07709d. 
Royalties 690900900905592910 6 0% % %% %% % 00% %% 00 0 0% % 6 6 %%% % %%% 00 0 6 0 „0 — == €— -— €—Ü — a a 
Rent, rates, taxes .......... "n (EVI E PARKS ve k ex Cul us 80 0°05 44. 217 0°129d, 185 O177d. 182 0:155d. 
Management .. ... PENS 7 769 0:517d, 958 0:564d. 518 0:490d. 771 057 4d 
. f§alaries........ e e e 570 0:383d. 701 0°415d. 389 0:3724. 610 0°454d. 
Stationery, Mes ss ees eir oves soseer vi Or oe HERREN 59 0:010d. 97 0:057d. 26 0:025d. 36 0:0274. 
Establishment charges eene 54 00364. 47 0:028d. 22 0:021d. 45 0:033d. 
Law charges, &c. 9€602590040060500085000060009006060009000000090000027* 86^ 0°058d. 107¢ 0:0634. 7e | 0:0724. 8le 0°060d. 
to mean to mean X to mean 
FINANOIAL RESULTS— Total |cSprerpnded| Total. eat Tei fcapexpnded) TL egen 
WORKING PROFIT FOR TAB. .. ...... .. — € £2,600 4647 | £1,967 2:95% £1,716 378% £2,344 399% 
Sum carried to Depreciation Fund ........ 1 — — — — k - e "ws 
Bum carried to Reserve or Sinking Fund. 848 | 151% 845 | 127% 788 173% 1076 | 1855 
Net interest on loans (incl. Debenture charges) . 1,667 2:087 2,166 5:25% 1,362 300% 1.500 2°66% 
BALANCE FROM LAST ACOQUNT . . 1,186 2127 227 0.34% -2624 | 0587 305: 052% 
BALANCE AVAILABLE FOR DISTRIBUTION, 40 1246: | 22937 Es = — — 12 0:027 
Deficit. ... 3 . e — — 8417 | 126% 695 1:53% — — 
ORDINARY DIVIDEND PAID ................ F — — — — — — = = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 63:0% 72:1% 63% 61:8% 
Expenditure per kilowatt capacity .................... T £10. 1s. 2d. EA. 17s. 10d. £7. 158. 7d. £8. 83. 5d. 

. REVENUE PER KILOWATT OAPACITY ............. "es £15. 198. 2d. £6. 15s. 7d. £12. 78. 0d. £13. 128. 7d. 
Expenditure per 8-0. lamp capacity ......... 3 68. 51d. 33. 14d 4s. 112d. 58. 49d. 
REVENUE PER 8-C.P. LAMP CAPACITY ....... . 10s. 21d. 48. 4d. 78. 10d. 88. 83d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 83. 24d. 6s. 61d. 58. 21d. 48. 114d. 
Price charged for lighting, per unit... . 6d. to 514.4 6d. to Id. d 61. to 4d.* 6d. to 4d. 

Price charged for power, per unit... ...... .. — 3d. 24d. to 2d. 2d. zd. 
Price charged for publio lighting . ..:. .... r. £18 per lamp per ann. | £18 per are per ann.! 1 £25 per are per ann. f £25 per are per ann, 


CARDIFF.—REMARKS—* Of 32 and 50c.p.capacity. a Over-expended. b Includes auditing £25, and NEWPORT (MON.).—REMARES— a Includes £2,561 value of 
insurance £61. c After deducting £24 to mae of stock and composition duty. d By maximum lands approprlated for electrical purposes. b Over-expended. 
demand system on one-hour scale. e Includes insurance £45, and certification of meters, £30. F After | c To insurance. d After deducting £500 coatributed from the 
deducting £1,019 applied to local rates. 9 After adding £24 tor management of stock and composition | rates. 6 Less 5 per cent. discount. J Total apparently nct 

ty. his deficit was met to the extent of £650 by the general district rate. h For the rectified aros. | stated. g Includes £4,181 value of lar ds appropr ated. A In- 
ternating arcs shut down at 12 p.m.,and glow lamps then put on are charged for at £13. 10s. | cludes £1,950 in 1897.9 and £2,278 in 1893-9 on arc lamps. 
per lap, i From the rates after meeting 1807-8 d frit 
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A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By FRANOIS 
JEHL. Price 10s. 6d., post free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Practical 
" HL s to the N of a Carbon Manufactory. Price 1s. 6d., post free. 
TEAM GINE INDICATOR AND D RAM 
Edited by W. W. BEAUMONT. Price 3s. 6d., post rk SOSTOA DIAG d 


FULL CATALOGUE POST FREE ON APPLICATION, 


THE ELECTRICIAN, ‚DECEMBER 15, 1899. 


* ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


— 
— M 


THE TELEPHONE.—By Darn Smeram and F. C. RAPHAEL, 


PRIMARY BATTERIES.—A work on this subject will shortly be published 


bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapu. Fully illustrated. The 
Autbor in this work will deal briefly with the and fully with 
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“THE ELECTRICIAN” WIREMAN’S POOKET-BOOK.—Edited by F. O 
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research. 


— 


SPECIAL NOTICE. 


NOW READY.—Vol XLIII. of “Tas Exscraician” (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases 


for binding. Price 2&, by post 2s. 3d. 


One complete set of the Second Series of THE ELECTRICIAN can now be 
supplied. These seta are very scarce, and early application should be made. 


HIGH YOLTAGES AND LONG-DISTANCE 
TRANSMISSION. 


When Prof. Grorce Fores read his Paper on Long- 
Distance Transmission of Electric Power," at the Society of 
Arts a year ago, he spoke of the possibility of transmitting 
power economically over distances of 250, 800 and 500 miles, 
but only one short paragraph in the Paper was devoted to the 
all-important question of choosing the pressure at which 
current was to be conveyed along the transmission line. 
* The only point affecting the cost," he said, which has 
been left to the choice of the engineer, is the electric pressure 
to be used. . . . In old days the highest pressure for 
which we could get a guarantee from contractors was used. 
But expense of insulation increased so much with increase of 
pressure, that now, as at Rheinfelden, we work at that 
pressure which is most economical. Manufacturers will now 
guarantee any pressure if you will pay for it.“ On the other 
hand, an article on practically the same subject by Dr. Louis 
BE tt, in the December number of Casszer’s Magazine, discusses 
the Practical Limitations of Electric Power Transmis- 
sion " entirely from the point of view of the fundamental 
question being the limit of practicable voltage. Dr. Beru 
reminds his readers that the cost of copper for the trans- 
mission line varies inversely as the square of the working 
voltage, and then proceeds to consider the various pheno- 
mena that occur when the voltage is increased. Ten 
thousand volts he considers the standard working pressure 
for transmission purposes, it being quite possible to insulate 
efficiently lines carrying currents at this voltage under the 
severest conditions of weather and climate. As the pressure 
is increased beyond this figure to 20,000 volts, except for the 
necessity of taking still greater care in the testing of insulators 
and of providing a greater factor of safety for them, the 
conditions remain more or less the same. Transformers for 
stepping-up and stepping-down the pressure are not much 
more expensive than for lower voltages, and the increase in 
the striking distance, although considerable, is not serious. 
At 20,000 volts the lines begin to be faintly luminous at 
night-time (for Dr. BeLL’s remarks refer primarily to 
overhead transmission lines), but this static leakage 
does not represent any appreciable loss of energy. At 
40,000 volts this loss is very perceptible 
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though not material,“ but from 50,000 to 60,000 volts the 
static discharge becomes so great as to be prohibitive. To 
insulate the wires themselves cannot afford a permanent 
relief, while to increase the distances between them may 
mitigate the evil, but will not cure it. One might place the 
conductors in tubes containing oil, which has a greater resist- 
ance to disruptive discharge than air, but this would increase 
the capacity of the system, and cause troubles due to 
“resonance, which is referred to by Dr. BELL in somewhat 
vague terms. l 

Dr. BELL sums up, therefore, to the effect that voltages of 
10,000 to 40,000 are being worked successfully, the former 
being “ well-tried and conservative," the latter somewhat 
experimental as yet. Having satisfied himself as to the 
question of voltage, he next turns his attention to distance, 
which resolves itself info a commercial consideration depen- 
dent on local circumstances. Generalising, however, from 
the examination of a number of concrete cases, and taking 
transmissions of 500 or 1,000 kilowatts, he judges that over 
distances of 15 to 25 miles a scheme will pay if the output can 
be marketed. From 25 to 50 miles the circumstances must 
be rather favourable for a scheme to pay. From 50 to 100 
miles the chance of success is smaller, and exists only if the 
enterprise be large, while beyond 100 miles commercially 
successful power transmission does exist but is rare. 

Let us examine now how far these conclusions will apply in 
this country. We are faced at the outset with the question 
whether overhead transmission lines will be permitted by 
those in authority. While it is extremely doubtful whether 
a much higher voltage than that customarily employed on 
tramway circuits will be countenanced in the thickly populated 
districts where some of the new extensive power distribution 
schemes will be realised, yet there are other projects—e.g,, in 
the Highlands and in Ireland for which bare overhead con- 
ductors appear particularly well adapted. Our climatic con- 
ditions would probably prevent the employment of anything 
Jike the maximum pressures declared feasible by Dr. BELL, 
and, moreover, the shorter distances over which the power 
would have to be transmitted would render such high voltages 
unnecessary. Nevertkeless, it should not be forgotten that 
the districts in the Far West where these high pres- 
sures are in vogue are visited by heavy snowstorms, which 
must be at times as trying to the insulation of the 
line as our perpetual dampness would be. Looking nearer 
home, we find the 16,000 line from Spiez to Thun in 
Switzerland, which transmits power to the Burgdorf- 
Thun railway and to Berne, running for a considerable 
distance alongside the Lake of Thun, and several spans of it 
supported above the water at some yards from the shore of 
the lake. It seems probable therefore that, if bare high- 
pressure overhead transmission lines are to be permitted in 
this country, the limiting pressure would be fixed by the 
powers that be at some point between 10,000 and 20,000 volts. 

Descending from the realm of overhead lines and con- 
jecture to that of underground cables and Board of Trade 
regulations, we find that the limit of high pressure" 
is placed at 3,000 volts, beyond which the region of extra 
high pressure” is entered. This extra high pressure is 
mentioned only in two of the Board of Trade regu- 
lations, Nos. A2 and A8. These direct that no extra 
high pressure is to be brought within a consumer's premises 
or, in fact, anywhere except in distributing stations or other 
premises in the sole occupation of the undertakers, and that 
only with the written consent of the Board of Trade and 
subject to euch regulations and conditions as the Board may 
prescribe. There is no evidence that the Board of Trade has 


been at all tyrannical in the extra “ regulations and condi- 
tions it may have prescribed from time to time for extra 
high pressures, and yet these voltages have been adopted in 
very few instances in this country, notwithstanding the 
fact that it was an English station (that at Deptford) 
which was the first to generate electricity on a com- 
mercial scale at 10,000 volts. Another significant fact 
is that this pressure of 10,000 volts has not yet been 
exceeded on transmission systems with underground cables, 
although we believe that this is shortly to be done in a 
large power scheme in progress in the United States. For 
ordinary alternate-current transformer distribution a higher 
pressure than 8,000 volts precludes the placing of transformers 
and sub-stations in consumers’ premises (it is surprising how 
few high-pressure supply systems have approached even this 
maximum high pressure of 8,000 volts), but in the case of 
lines used purely for transmission and not for distribution 
purposes why make even 10,000 volts a limit? Step up and 
step-down transformers with high-pressure windings insulated 
for 15,000 or even 20,000 volts would cost but little more 
than those for 10,000 volts. In the present condition of cable 
manufacture many firms would willingly undertake the pro- 
duction of cables for this higher pressure; and here again 
the radial thicknesses of insulation employed for 10,000 volts 
would not have to be greatly increased to withstand 15,000, 
nor would the jointing be any more expensive. An extra item 
of cost would be in the end connections; but taking it alto 
gether, where the distance of transmission exceeded a few 
miles there is little doubt that higher pressures will pay to 
use. If therefore the Board of Trade does not fix a limit of 
extra high pressure at 10,000 volts, it is reascnab‘e to 
anticipate that this limit will be exceeded in some of the 
new power transmission schemes in this country. 


FRENCH CABLE PROJECTS. 


Periodically our neighbours across the Channel become 
greatly concerned on the subject of submarine cables all over 
the world being mainly in English hands. And the fact that 
it has been found necessary by our military authorities to 
prohibit the use of code even in the messages of foreign 
Governments to or from South Africa, lest information should 
be given to the enemy, has once more raised the question, 
which is being vigorously discussed in the French Press and 
considered by the Colonial committee in Paris with a view to 
seeing what can be done to connect the French colonies with 
the mother country by means of French cables. It is not 
unlikely that some of the projected lines will be laid, but it 
may be said at once that their strategic and commercial value 
will of necessity be small, because there is not a sufficient 
number of French commercial ports of any importance en route 
to be used as calling places for the cables. The following are 


the proposed systems :— 


1, A cable from Oran, Algeria, to 9 a distance, with 
10 per cent. of slack, of 1,925 nauts. This is estimated to 
cost £400,000, or an average of nearly £208 per naut. 

. 2. Cables between Europe and Madagascar, &c, starting 
from -Bona to El Arich (Southern Syria), thence by the 
Turkish land line to a point on the Red Sea, thence to 
Djibouti, Diego Saurez, and Reunion. The cable distance is 
6,050 nauts, and the cost is put down at £1,800,000, which 
works out at the very high average of over £297 per naut. A 
land line of 100 miles in this project, worked by Turkey, will 
not add to its commercial or strategic value in the directions 
of accuracy and speed, and none of the points of call of the 
cable are likely to yield much traffic. Doubtless, even if these 
lines are laid, French merchants will continue to use existing 
routes. | 
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. 8. It is proposed to purchase the cable between Cochin 
China and Tonkin, and to lay a cable to connect Tonkin 
with the lines of the Great Northern Telegraph Co., which 
connect with the Russian land system, the expense being 
borne by the Indo-China budget. This project has been 
formed with insufficient knowledge of the case, and will 
probably not be found to be feasible. 

4. Then it is proposed to extend the Senegal cable to 
Conakry, Grand Bassam, and Gaboon, a cable distance of 
2,444 nauts, to cost £400,000, or an average of £168 per 
naut, the cables being comparatively short. 

5. A cable from Djibouti to Saigon, probably touching at 
Pondieherry. This distance woald be 5,800 nauts, and is 
reckoned to cost £1,200,000, or an average of £226 per knot. 

6. It is intended to study the development of American and 
German interests in the Pacific, to profit by their projects in 
orler to connect the French possessions with the general 
telegraphic system. 

Finally, the committee estimates at less than £4,000,000 
the total expense of establishing these new systems, and it is 
proposed to bring a bill before the French Parliament to 
provide for the carrying out of these lines. 

An interesting table is set out of the development under 
cable connection of the commerce of the British colonies, which 
shows that, starting in 1871 with 37,000 kilometres of cables 
and 2,885 millions of francs commerce between England and 
her colonies, the lengths of cables and volume of trade 
annually increased until in 1894 they were 276,468 kilo- 
metres and 6,121 millions of francs respectively. 

The proposed French systems, consisting of single lines of 
considerable length, would not afford security of commu- 
nication in time of peace, and could easily be interrupted in 
time of war; while the fact that the sections would not connect 
important business centres makes it practically certain that 
the cables would be worked at loss, which would only be 
increased by duplication. It will be seen, too, that the esti- 
mated costs of the cables are given in highly-inflated figures, 


A long and animated discussion took place on the 8th inst., 
in the French Chamber of Deputies, on the subject of the pro- 
tection of the colonies and the necessity for their connection 
by French cables with the mother country on strategic and 
commercial grounds. Several speakers asserted that the 
Parliament would vote any number of millions of francs 
necessary to establish such submarine lines under French 
control, and M. Decrais, the Minister of the Colonies, 
promised to bring in a bill on the subject shortly. When this 
is done it will be interesting to see whether the undoubted 
difficulties in the way will ba recognised by those who support 
the project. 


THE COST OF STEAM RAISING. 


The following is an abstract of the discussion which took 
place on December 7th in connection with Messrs. Holliday 
and Crompton’s Papers on the above subject, at the Institution 
of Electrical Engineers. Speakers who have returned their 
proofs corrected are denoted by an asterisk :— 


Thursday, November 23. 

* Mr. S. Z. DE FERRANTI said that this was the time of the year at which 
many central station engineers realised what a very difficult problem that 
-of steam generation was. He thought he was right in saying that where 
difficulty existed in electric supply, the greatest difficulty of all was that 
of properly generating the steam for running the engines. The question 
of fuels had been largely dealt with in the Papers, and there was through- 
out the country, and more especially in London, the greatest trouble at 
present (through the ] amount of coal taken by the Government) in 
obtaining coal of the desired class when it was wished to force the boilers 
to their maximum capacity. With regard to cheap fuels as against 
expensive ones, he had found at the works of his own firm that in 
generating the current for running the motors, &c., they had gained con- 
siderably by using very cheap fuels. They had had no trouble in getting 
rid of the clinker, therefore this question could be put on one side, although 
in this matter they were in a better position than in most ordinary towns. 
The difficulty which did arise was that when they had been running with 
this cheaper fuel for a number of months with satisfactory results the 
supply became exhausted and the price rose, so that it was impossible to 
judge to what extent the use of certain fuels tended to cheapen the cost 
of raising the steam. With regard to economic working and continuity of 


ticular was to bave a sufficient spare at the worst 
time of the year, so that cleaning operations could go on all the year round. 
The efficiency of a boiler decreased very quickly as it was continucusly 
worked, and therefore one of the greatest difficulties in.gettiog gcod 
economy was to have sufficient reserve to be able to work the boilers 
economically and to be able to clean them most systematically and 
thoroughly at all times of the year. 

Mr. C. E. STROMEYER, dealing first with Mr. Holliday's Paper, said 
that it was an exceedingly valuable one on account of the detailed 
information it contained, and this also made it difficult to say much about 
it, but he had drawn one or two conclusions from it, one of which was 
that it cost about two shillings per ton to handle coal refuse. This addition 
should, therefore, always be made to the price of impure coal to get at ita 
true cost. This Paper, also. seemed t» confirm his view that impure coal 
was leas efficient than the chemical analysis would make it appear, and be 
found that to arrive at the practical heating value of coal about 140 per 
cent. of the contained ash, &c., should be deducted instead of the net 
amount. This, together with freight and the handling of the refuce, made 
dirty coal very much dearer than would at first sight appear. If it took 
llb. of pure coal to evaporate a certain quantity of water the amount with 
10 per cent. of ash, would be 141b. ; with 20 cent. of ash, 231b. ; and 
with 30 per cent. of ash, 4}1b. ; so that with 30 per cent. of ashes the valus 
of the fuel was reduced to one - quarter that was to say, they would 
require about four times as much fuel with 30 per cent. of ashes in it than 
if there were no ashes at all. It was quite true, as Mr. Crompton had said, 
that as soon as colliery proprietors found the demand for slack increased 
up went the price. Another interesting instance of this increase of price 
with the increased demand was io the use of the ehale oils of Scotland. 
Three times the attempt had been made to use this oil for fuel on board 
steamers, and in every case the price increased. In fact, so uneconomical 
was it found to be that in each case the oil-burning furnaces had to be 
removed and the ordinary grates substituted agaiu. Referring to the first 
table in Mr. Crompton's Paper, he drew attention to the figures of 1277 in the 
case of the St. Pancras boiler and 5°22 in the case of the Glasgow 
boiler given as the amount of heat radiated and otherwise unaccounted for. 
If the two boilers were similar, it appeared likely that something was wrong 
here. Probably it was in the estimate of the amount of heat carried off by 
the gases. He did not believe that 25 per cent. was carried away as stated, 
and the error was very likely due to the sampling of the gas- s. He had 
collec:ed some information on this point, and explained how the quantity 
of gas could be estimated. One method was by analysing the gases—viz., 
find the quantity of carbonic acid in the gases, and from that calculat» 
the ratio of the coal to the gases; and in that way they would know the 
quantity passing through the furnaces. Another way was to ascertain 
the quantity of heat abstracted by the economiser. He believed this 
method was pointed out by Prof. Reynolds. Measure the quantity of heat 
taken up by the economiser and the heat which the gases lose. These tro 
must be equal. They could be measured by the fall of temperature in one 
case and by the rise in the other case. They would know the weight of 
the feed water, and therefore the weight of the gax:s was at once kaown. 
He had compared the tests made with both these system» on the same boiler 
by two independent experts. The highest result obtained with the econo- 
miser system was 26 per cent. in excess of the gas analysis system, the other 
extreme case gave by the gas analysis 26 per cent. in excess of the economiser 
method. Therefore, he did not feel inclined to attach the great importance 
which was usually attached to the determination of the quantity of gases, and 
the matter required very careful consideration. Mr. Longridge had mads 
some experiments as to the different temperatures of the gases at variou: 
heights of the flue, which were rather discouraging. There was a great 
difference between the top and the bottom, and they did not quite get at the 
mean temperature of the gases which left the flue. Mention had been 
made of turning fuel into gas by the Mond method. But as this process 
was invented specially for the production of ammonia, and was very 
suitable for that purpose, it would not always work where there was not 
sufficient hydrogen in the coal. There were certain coals which would 
work well with this system and certain which would not, but as soon ss 
it was found which did work the best, the price would go up. Then Mr. 
Crompton had recommended externally fired boilers, for the reason that it 
was possible to have a very much larger grate. He quite agreed that th's 
was an advantage, but externally fired boilers had always been unsatis. 
factory. The best known type of this boiler was the egg-ended boiler, but 
the plates were always cracking, the scale settled down over the fires, and 
it generally gave a deal of trouble, and was considered exceeding unsafe. 
Tbe other extreme was, of course, the water-tube boiler, which, while being 
much safer, suffered from the same clisad vantage as the externally fired boiler 
—viz., the scale settled on the surface which was directly over the fire, and 
they then had trouble. The membera of the Manchester Steam Users’ 
Association disliked this type of boiler from experience, as they had been 
used to the Lancashire type, which worked for many years without giving 
trouble. With a water-tube boiler troubles were frequent, and as soon as 
there was a leakage the boiler had to be stopped all of a sudden and the 
whole mill thrown out of gear, whereas by using a Lancashire boiler they 
could go on with their work quite quietly until the end of the week and 
then see to the repairs, Probably in large electric installations this question 
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did not matter so muc, as there were usually a good many spare boilers, 
and they could put one to work in the place of the doubtful one. In fact, 
it was his opinion that electric stations should he supplied with a very large 
amount of spare boiler plant. He doubted very much if the full advantage 
of externally fired boilers was reaped if they had a brick combustion 
chamber. He was inclined to think that a very fair combination of 
aystems was to be found in the type in which the initial combustion took 

lacé inside the boilers, and then the gases turned into the boiler and the 
heat abstracted. This is a modified marine boiler and best known under 
the name of dry back boiler. 

*Mr. DUGALD CLERK warned the members against one or two things 
in Mr. Crompton's Paper. In the first place, he thought it quite a mistake 
to suppose that a gas producer was ever going to do any good in connec- 
tion with à steam boiler. All attempts at arranging gas producers to 
convert fuel into gas up to the present had failed, and for a very easily 
understood reason. If they took a fuel like pure carbon, and wished to 
convert it into gas (of course the large majority of fuels had a very large 
proportion of carbon), they must convert the fuel into CO and then this 
into CO, in the fire. In consequence, if the producer was altogether out- 
side the furnace, the gas produced never gave more than about 70 per 
cent. of the total heat possible by the combustion of the fuel. In a gas 
producer like the Dows;n or Wilson they would find that they never got 
more than 70 per cent. of the heat of the coal which they had made into 
gas; the other 30 per cent. had gone in the losses in the producer. 
The only way to avoid this was so to arrange matters that there was no 
producer loss—i.c., have the whole producer inside the boiler; but this 
had always been found to be impossible. Therefore, except in very 
exceptional circumstances, he considered tbat gas producers were not 
“in it unless with some exceptionally cheap fuel which could not be 
burnt in any other way. He quite agreed with Mr. Stromeyer that water- 
tube boilers were not satisfactory to the ordinary manufacturer. He bad 
had a great deal of experience with them, and it had sometimes been his 
unfortunate duty to have to turn them out and replace them with 
Lancashire boilers, A water-tube boiler, such as the Babcock and Wilcox, 
had a very great advantage compared with a Lancashire, when it was 
required to get it into a small space or when it was necessary to have a 
high pressure of steam ; but tbey should carefully consider the efficiency of 
tbe boiler and the efficiency of the engine, and in some cases they would 
find it pay them better to stick to lower pressures and a better and more 
economical boiler. In Mr. Crompton's table be noticed the amount of heat 
radiated and otherwise unaccounted for was given at 127 per cent. in one 
case, but witb the Glasgow boiler only 522. But this was absurd, as no 
Babcock and Wilcox boiler would give such a low loss in radiation. There 
was something wrong with it. 

Mr. CROMPTON : But it was Mr. Longridge's test. 

*Mr. CLERK aaid it waa quite obvious that if they had a furnace in the 
middle of the water, as was the case in the Lancashire boiler, they would 
only have the ordinary radiation losses that they had in any boiler. They 
migbt have a little incomplete combustion, but in the Lancashire boiler the 
highe:t efficiency was obtained when the combustion was slightly incomplete, 

*Mr. H. W. MILLER bad been experimenting on special smoke-consum- 
ing fire bridges for the purpose of improving the combustion, and more 
eepecially for the purpose of reducing the smoke produced by boilers of 
the Babcock-Wilcox type, and he had achieved a certain amount of success, 
At the present time, on account of the production of smoke, station 
engineers were bound to burn coals that were almost emokeless, and 
copsequently did not get the best results. It was well known that in the 
ordinary pattern of Babcock and Wilcox boiler there was no real combus- 
tion chamber. Gases rose from the furnace and immediately went among 
the tubes, and the temperature dropped before the gases reached the so- 
called combustion chamber on the top of the tubes. The object of putting 
this special fire-brick smoke-consuming bridge was to raise the temperature 
to the necessary point to compiete combustion. He had found, by using a 
pyrometer, that in an ordinary boiler the temperature of gases at the top 
of the tubes measured from 800° to 1,000°, which was much too low to 
complete combustion ; but by fixing the fire bridge, which consisted of 
a large mass of fire-brick with hollow spaces through which hot air. is 
introduced, the temperature at the back of the bridge was from 1,200° 
to 1,600°, and if one looked inside the boiler at this point one would 
see it was full of flame. Referring to the illustrations of the Babcock and 
Wilcox chain grate and Mr. Crompton’s improved fire-brick arch, he said 
that in some new boilers he was having built for his company he had 
provided an extra combustion chamber, so that he hoped to burn the 
North Country coal. In order to accomplish this the whole of the 
tubes of the boiler had been lifted up 2ft. and a second arch put in. A 
large combustion chamber was formed in this space which was entirely 
lined with fire-brick material, and into this space a certain amount of 
hot air was let in. By this means he hoped to improve the combustion 
so much that he would not be obliged to burn the Welsh smokeless coal. 

*Mr. B. BLOUNT said there had been several chemical questions raised 
on which he would like to comment. The first was the determination of 
the efficiency of the burning of the fuel by the analysis of the gases that 
came away from the furnace. Figures had been given from time to time 
as to the percentage of CO; in these gases, and these often approached the 
amount of the oxygen from which they had been formed, and considering 
there was a certain amount of hydrogen in the fuel, this was absurd. 
When they passed from this region of myth and came to actual facts, they 
discovered that some users of special forms of boilers, grates, and the like 
got really remarkable results—12 per cent., and so on. Personally he had 
analysed a great, many gases of this kind, and did not find anything of the 
sort. He had found something like 10 or 11 per cent.—not more. Then 
there was another question. It was frequently supposed—not by the 
authors of the Papera or by those likely to speak in the discussion, but by 
aà great many steam users—that they might incur a serious loss of energy 
owing to imperfect combustion on account of the formation of some 


unoxidised carbon. They might relieve their minds on this point, for it 
must be a very badly run furnace which produced thie, and to discover it 
in ordinary flue gases was not an easy thing ; and even if discovered the 
quantity was very small. Manufacturers seemed afraid, when they saw a 
little smoke coming out of their chimneys, that they were going to be 
ruined. It was much more likely that the neighbourhood would pe ruined, 
but their pockets would remain intact. Coming to the remarks of Mr. 
Dugald Clerk, he said that if a gas producer was employed in connection with 
steam raising, they would not, as Mr. Clerk had told them, lose 30 per 
cent, of thecalorific value of the coal in the producer, and indeed nothin 
like it. And further, there was this point, which perhaps Mr. Cler 
had not thought of. No one in his senses would think of using a gas 
producer for the supply of producer gas to feed a boiler. He would use it 
for a gas engine, which was a totally different thing ; and the economy of 
fuel got in this way was considerably greater than could be got from 
the steam engine, putting aside the recovery of ammonia which had also 
been spoken of. 

* Mr. G. L ADDENBROOKE thought electrical engineers were more 
interested in the relative cost of raising steam in small plants as compared 
with the cost of steam raised in large plants where every facility could b» 
provided. Mr. Holliday's Paper was an exceedingly pertinent one for that 
reason, not because it went into the future, but because it gave figures 
as to good commercial practice. He should say these could be taken as 
absolutely correct, and the question was how far could they do better than 
this with higher pressures and modern appliances; and on the other hand, 
how far would it be possible to supply electric power from one large 
generating centre instead of from a number of local centres. Three or four 
years ago, on going into this question, he was exceedingly anxious to get 
figures and had made inquiries all round, but it was simply astonishing to 
find the difficulty there was in getting any really reliable figures. He had 
prepared a table at the time which gave the cost of running a 50 E r. and 
a 100 n.r. engine. The general result was that, taking an ordinary engine, 
worked under commercial conditions with coal at about 6s. per ton, the 
cost came out at not far off 1d. per indicated horse-power of the engine. 
He did not mean per indicated horse-power of the work done, but per 
indicated horse-power of the engine itself. Therefore, to run au 
engine capable of indicating 40 H.. or EO E. r. would cost some- 
thing like 38. per hour. This was very much higher than was 
usually given, but when he read a Paper some time ago in the 
Midlands on the subject of power generation, one of the ablest men 
in che district was there, and afterwards took the trouble to go through 
the calculations relating to the engine driving his own works. It was 
using coal at about the price of 63. per ton, and, including depreciation, 
interest, superintendence, and every other charge, the cost was nearly 1d. 

horse-power hour. There was no means of indicating exactly the 
orse-power of the engine; he knew it was somewhere about 40 H.P. or 
50 H. F. He thought it important to get as many figures of this sort as 
possible, because it showed them what they had to work against. He 
entirely agreed with Mr. Crompton on this question of cheap fuel, because 
he was in the middle of the district where cheap fuel was being used, and 
knew that as soon as the demand rose up went the price. Mr. Crompton 
was also right when speaking of the very great deterioration of cheap fuel 
when exposed to the atmosphere. If it lay outside in heaps it absorbed 
very large quantities of water, so that they got a very.much larger propor- 
tion of water than they did under ordinary circumstances. "Then again in 
moderncollieries, where the seams were thin and electrical cutting was used, 
the cuttera went below the coal itself, and thus a large quantity of dust 
was mixed with the coal Under these circumstances, therefore, he 
thought it & pity to base any large scheme on the use of coal at leas than 
6s. or 78. per ton, as prices went at present. He was interested in Mr. 
Blount's remarks on the Mond process, and his statement that thie method 
could not be employed in raising steam. But he ventured to think he wa; 
not wrong in stating that this was the very point on which Dr. Mond was 
working at present. He (Dr. Mond) was using it for raising steam, and 
the figures given in Mr. Humphrey’s Paper before the Institution of Civil 
Eugineers were undoubtedly very favourable as to the prospects of this 
system. Probably they could not rely on recovering the amount of 
ammonia given by Mr. Humphreys, but he thought the subject was well 
worth consideration, quite apart from thie. The following is the tab!e 
referred to by Mr. Addenbrooke in his remarks :— 


SOUTH STAFFS. District.-—Costs or INSTALLING AND WORKING STEAM PLANT. 


1. Capital Cost. 
For 50 ru.» For 100 1. H. r. 
Boilers (50 n. b, two ; 100 H.P., three) ......... £400 0 O.. . 8600 0 0 
Eugine, including cost of belt and gearing ..... 200 0 0... 4000 0 
Pumpe, pipes, valves, ke . 100 0 0... 150 0 0 
Builer and engine house, stack, water arrange- 
ments, and general expenses of installation 250 0 0 .. 300 0 0 
Totali t £1,000 0 0 £1,450 0 0 
Cost per I.H.P. ..... CCC SEE VE TDAN UE £20 0 0... £14 0 0 
2. Annual Costs. 
Driver and stoker, 40s. per week for 50 i.h.p. 
and 45e. for 100 LHP. ............... eee 103 0 0 117 0 0 
Coal, say 51lb. per 1. H. v. for 2,700 hours per l 
annum, at 5s. per ton, plus 10 per cent. for 
raising and banking fires . . 83 0 0 166 0 0 
Oi], waste, . 4978 20 0 0 50 0 0 
Boiler insurance and other expenses ...... ..... 6 0 0 12 0 0 
Interest, say 74 per cent. on capital costs as ) 
above. Upkeep, depreciation, say 74 per; 150 0 0 217 10 0 
cent. on capital ........... T verre j 
(Nothingincluded forsuperintendence,rates,&c.) 
Totals acsee 338 eve $900 OCO 4542 10 0 
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Cost per annum if engine is worked at full load | 
0 0.. £5 8 6 


per i. h. p. for 2,700 hours per annum 
Cost per annum if engine is worked at two- 
thirds its full capacity per i. h. p . 1013 8... 8 4 3 


If b. b. p. is taken as the standard ins'ead of i. h. p. the above annual 
costs must be increased by 15 per cent. 

Nolcs.—In the above table the cost of coal is put at 5s. per ton, which 
was the figure at which coal could be bought in the Midlands for such 
purposes when the table was compiled. The present prices would be at 
least 78. per ton. 


The following addendum to Mr. Crompton's Paper was 
circulated at the meeting on Thursday, December 7th :— 


Test, made since the reading of the Paper, of a Babcock and Wilcox 
water-tube boiler fitted with the revolving grate described in the Paper. 


Heating surface hehe pa nn no PA EE cave sq.ft. 1,827 
Grate surface (7ft. long x 5ft. wide) chain grate stoker...sq. ft. 35 
Ratio of heating surface to grate surface ................. ratio 1:524 
Rind ot fuvel ns“, e kind Boodyke singles 
Duration of test . FCC time 6 hours 
Average observed gauge pressure (atmospheric pressure 14:7) lb. 10525 
Average temperature of water fed by boiler by feed pump deg. 50 
Pounds of fuel fired (dry))) . i e lb. 4,032 
Pounds of fuel fired per hour ..................... . lb, 672 
Pounds of m EI TUI ven niece NER ÉURE Pena lb. 318˙5 
Pounds of combustivͤle . . lb. 35,155 
Coal consumed per eq. ft. of grate per hour .................. lb. 192 
Total water evaporated (actual conditions) ..................... Ib. 27,150 
Water evaporated per hour ., COMME onm lb. 4.525 
Water evap. per hour from and at 212 F. fucter 1:218 ...... lb.  5,51145 
Temperature of saturated steamumumꝓuU . . . deg. 373 
Temperature of superheated steam................... . ã deg. 453 
ipli 8 deg. 80 
Water evaporated per eq. ft. heating surface per hour ..... lb. 2°47 
Water evaporated per lb. of coal, actual conditions (feed- water 
50°F., steam pressure 166:25lb.).............. eee lb. 6° 
Eod , eaaa T Very wet 
Water evaporated per lb. of coal, assuming feed water at 212 
deg. and under atmospheric pressure. Factor, 1218 . Ib. 8:197 
Water evaporated per lb. of combustible, actual conditions 
(feed water 50°F., steam pressure 16625lb.) ............ lb. 7˙31 
Water evaporated per lb. of combustible, assuming feed water 
50°F. and steam pressure 166°25lb. Factor 1°218......1b. 8:90 
Temperature of boiler rooms |..... ...... eene deg. 70 
Temperature of flue gases deg. 524 
Force of draught in inches of water in. 0:184 
Calorific value, theoreticalevaporationfromand at212deg.per]lb. 11:35 
Efficiency heat utilised in boiler ................. ......... per cent, 72°34 
Efficiency heat utilised in superheater ................ , per cent. 2:21 
Total efficiency .......... JVC per cent. 7455 
ANALYSIS OF Coal. 
Prozimate Analysis, 
Per cent 
Gas, tar, % istesin 33°48 i 
Volatile matter ; Sulphun 2244 . . . 055; 4678 
hr t 12°75 | 
Fixed carbon i. oec eb ovi oe hx S Vetus 45:20 l 
Coke Sulphur .................. . . ves pius 061, 5322 
| Ali cose „„ . 74¹ 
1C0:00 
„„ Pf p ostvee pev ic Re dec VE ses 1:50 
Weights at 1 cubic ft. in b 8 81:25 
Heating power, practical (Ibs. of water at 212'F. evaporated by 
lb. coal), by Playfair's formula. . . 500 6 90 
Ultimate Analysis. 
rr. è yd d Ded pud. 63°43 
Hydrogen Sd iir ND UE Ex EH UE cea EPIRI HSE e vaa ten Tu uan 4:035 
C//«ÜĩÜ¹ñ⁵ ] ) E ncaa co 9°70 
Nitrogen sad oes ere headed edet —— áÀ ——Á—— — Mm 1:52 
Sb; etras omar ee v vds Hsia Ghee Obr tam 1:16 
AB xo xtd sha HAT EU Ub vex etur ed Ge uae near bandenc ME MA du ERE 741 
Lr cA. EU 12°75 
100:00 


Heating power, theoretical (Ibs. of water at 212 F. evaporated by 
IS.... ¼—„mgm ⁊ d ES PEE UE cons 


Heating power of dried coal by Thompson's calorimeter ...... ..... 12°87 
(S'gned) TATLOCK AND THOMSON. 
Test on No. 4 BoiLER.—.Vorember 17, 1899. 
Analysis of Flue Gascs Ly Orsat's Apparatus. 


The average of numerous testa on the above-mentioned apparatus at an 
average draught of 0'184in. have given :— 


12/55. per CONG. «oie veri ia 8 CO, 

7:25 sr. Bahan cea 8 O 

0:15 „ b BH Ea dba MS 1 CO 

and 80°25 CCC N N 


If ordinary air is taken to contain 20°6 per cent. oxygen, the excess of 
air will be 50 per cent. over the theoretical quantity required. 

By calculation on above data and the temperature of the flue gases 
compared with the temperature of boiler house, a loss of 1, 57506 B. T. U. 
— 12 5 per cent. is shown. 
found to be, by application of chemical analysis made by R. R. Tatlock 
and Thomron, in Glasgow, to Dulong’s formula equal 10,989 B. T. U. 


The calorific value of the fuel used has been 


Heat Balance. 


Heat used for evaporation of water 7884 4 B. T. U. 72:51 per cent. 
Heat used for superheat of steam... 242˙8 i 221  , 
Loss in flue gases per calculation, as 


indicated above ..................... 175506 „ 1251 „ 
Loes unaccounted for by radiation, 
incomplete combustion, ashes, &c. 148614 „ꝗ 1291 „ 
10,969°00 B. T. U. 100-00 per cent. 
Total efficienee . . ... 74:55 per cent. 


Thursday, December 7th. 


*Mr. R. E. CROMPTON, in referring to the above addendum to his 
Paper, called attention to the firat table in the Paper itaelf, which showed 
the actual results obtained with a carefully carried out test made in 
Glasgow by the Engine Boiler and Einployers' Liability Insurance Co., and 
in addition gave the results which would have been obtained if there had 
not been a great excess of air passing through tbe fire. This so diluted the 
products of combustion that 25 per cent. of tbe calorific value of the fuel 
went up the chimney. He had also shown in his Paper, lie said, that this 
25 per cent. could possibly be reduced to 12 per cent. Since the reading 
of his Paper a very careful trial had been carried out at Glasgow with the 
same class of coal—it might be slightly inferior, as it only had a calorific 
value of say 11,000 units—and the results hail corroborated very closely 
indeed the figures given in the last column of the table in question. These 
results had been incorporated in the above addendum. He had been too 
sanguine, however, in supposing he would be able to reduce the losses which 
were given as the third and fourth items in the table of his Paper. Here they 
were about 5 per cent. together, but in this latest Glasgow test about 1,400 
units, or 12 per cent., was lust in this way. Although this was so, he did not at 
all despair of getting to the figures he had originally quoted, because a great 
many of the losses unaccounted for could be accounted for by the units used 


in evaporating the large quantity of water contained in the fuel. In the last 
trial, further, the boiler waa set in such a manner that the radiation losses 


were very considerable. Just after the date of the reading of his Paper he 
had received a communication from Mr. Dick:nsop, the engineer at the 
Leeds station, which was a station above all others in having been 
successful in using extremely cheap fuel. Mr. Dickinson said in this letter: 
“The station started in May, 1895, and from then up to the end of last 
year the fuel used was slack coal costing 7s. per ton. It was then found 
that much more economical resulta were obtained by the use of ‘smudge,’ 
which is a local name for the fine dust costing only 2s. 3d. per ton delivered, 
and this class of fuel has been used exclusively from the beginning of this 
year. During that period, however, the price of smudge has been gradually 
rising, owing to the increased demand for it in the iron trade, and als» in 
the coke ovens, brick burning, &c. The price has increased in a much 
greater ratio than slack. Thus a quotation received a few days ago was 
for smudge at 58. 6d., against 2s. 3d. in the year 1894. At the beginning 
of the present year it was deemed advisable to use slack for the boilers in 
the new half of the station, although smudge is still used in the other 
boilers. This change was made chiefly because the draught of the new 
boilers is greater than the others, and there is a tendency with increased 
draught for the smudge dust to be carried forward without being con- 
sumed, As to the economy of smudge, I estimate a great saving. For 
the eight months from May to December, 1895, when slack was used, the 
coal bill was £670 with a 500 h.p. plant, whereas the coal bill for the 
whole of the year 1898, with a 4,300 h.p. plant and an output of 1,200,000 
units, was only £1,100." Putting it in another way, said Mr. Crompton, 
the figures showed that the saving by the use of smudge as against slack 
had been sufficient to pay the cost of the boilers which had since been 
installed. Two qualities of this smudge had been used at Leeds—viz., 
“A” and B" smudge, the latter being rather the more expensive. The 
calorific value of the A quality was 9,766 heat units, and it contained 
12 per cent. of incombustible matter, while B contained 9,428 units, and 
had 25 per cent. of incombustible matter. Continuing to quote from Mr. 
Dickinson's letter, Mr. Crompton said that as the price kept advancing, it 
bad been found necessary to use smudge fuels of a more superior class 
having only an average of 10 per cent. of incombustible matter. All these 
coals were fired under Lancashire boilers by Bennis sprinkler stokers. Now 
came what Mr. Crompton thought the most important part of this com- 
munication. So far everything sounded very well, but Mr. Dickinson now 
dealt with what had been hinted at in tbe Paper —viz., the effect of storage 
on such finely divided fuel as smudge. Mr. Dickinson found that one die- 
advantage attending the use of smudge was that its valuc deteriorated by 
keeping it in stock. The calorific value of six fresh samples of “A” 
smudge varied bet ween 11,100 and 12,532, but after they bad been in stock 
for six months tests made in a precisely similar manner gave 7,735. This 
showed a deterioration as 1,200: 700. This showed a very marked 
deterioration after six months, while with a longer storage the deteriora- 
tion would be etill greater. He would reply to Mr, Dickinson's 
communication in his general reply to the discussion, 


(To be concluded.) 


Tests of Tramcar Brakes.—Twenty-one street-car brakes, 
out of a total of about 400 sent in, have been selected by the 
American Association of Street Railways for exhaustive tests. 
These tests have been conducted, under the supervision of the 
Railroad Commissioners, on cara furnished by the Metropolitan 
Street Railway of New York, and their report has been 
promised within 80 days. This report will be awaited with 
much interest. | 


SOME NOTES ON THE AMOUNT OF LIGHT RE- 
FLECTED FROM VARIOUS ELECTRO-DEPOSITED 
METALS. 


BY SHERARD COWPER-COLES. 


Electro-deposited palladium does not reflect light as well as 
a silver surface which is perfectly clean and bright. Silver, 
after being in close proximity to an arc lamp for a short time, 
tarnishes, and the light is greatly reduced in intensity. With 
palladium the intensity of light is found to remain practically 
constant, as little or no tarnishing takes place. Nickel has 
been found quite unsuitable. The following table gives the 
actual and comparative amount of light reflected from various 
electro-deposited metals; a Bunsen photometer and standard 
pentane lamps were used :— 


a OE ER — — — — ————— — 


— 


Distance of standard light 


| Actual reflecting 
from screen. | power. 
Metal. „ aM 
Direct light. |Refectedlight.| b | 9 
ems. b 
Silver... . . 69 5 715 09:7 | 0:94 
Chromium 69:5 71:5 0:97 | 0:94 
Platinum ... 69:5 97 0 0:72 | 0:52 
Palladium ... 69:5 112:0 0:62 0:38 
Comparative. 
Silver 100 reflecting power (5 taking Ag as 100. 
Chromium TTT T 100 5$ » 99 n 51 
Platinum 74 s" » ‘i 4i 3 
Palladium ......... 64 


» 9 


The above tests were made on plates prepared by chemically 
depositing silver on glass, and backing with an electro-deposit 
of copper, removing the deposit from the glass and finally 
coating the silver with the metal to be tested for its light- 
reflecting properties. 

Researches made by Prof. Potter gave a loss of 81 to 35 
per cent. for mirror metal ; and Stephenson found for polished 
silver at an angle of 45deg. that the loss was about 44 per 
cent. Platinum and palladium possess a reflecting power 
inferior to that of silver for visual rays, but superior for 
chemical rays and for astrophotography. 

Some experiments have been made to find out what effect 
the metallic surface directly under a reflecting surface of a 
thin film of an electro-deposited metal has on the reflecting 
power. A brass plate was polished, silver-plated, and then 
thickly gilded and finished ; and the amount of light reflected 
was then determined, after which the surface was coated with 
a very thin film of palladium and the amount of light reflected 
determined again, with the following result :— 

Gold surface .................. . dco 

Palladium surface 
The amount of palladium deposited on one side of the plate 
was so very thin that the gold could be distinctly seen through 
it ; the measurement obtained from this was likewise 0:68. 


REPORT ON THE ELECTRIC LIGHTING OF SHEF- 
FIELD BY MR. R. HAMMOND AND MR. W. JOHNSON. 


Last June the Electric Lighting committee of the Sheffield Corporation 
requested Mr. W. Johnson, the engineer and manager of the electric 
light department, "to consult with Mr. Hammond and to report fully 
as to whether there is at present in existence any system for the supply 
and distribution of electricity applicable to the city of Sheffield, which 
would, baving regard to tho capital expenditure already incurred and to 
all the other circumstances of tbe case, be more advantageous than the 
system now in operation, or whether any modification of the existing 
system of supply is advisable and practicable, and further on what lines 
the future development of the undertaking should proceed." 

Mr. Hammond's report has now been issued. It cummences with the 
remark that the above reference may be divided into three parts :— 

(a) As to the existence of a better system than that now in operation ; 

(6) Whether any modification of the existing system be advisable ; and 

(c) On what lines the future development of the undertaking should 
proceed ; ö 
the whole of the above being subject to the governing clause, having 


regard to the capital expenditure already incurred and to all the other 
circums'ances of the case.“ 
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In considering the suitability of any system for the supply and distribu- 
tion of electrical energy. attention, he says, must be directed to: (I.) 
excellence of service, (II.) adaptability, (III.) economy of generation and 
distribution. After a few general remarks as to his sub-headings I. and 
IL, he comes to III.—economy of generation and distribution. Here 
again he subdivides his report into heada. 

The costs of generation and distribution combined are, he tays, greatly 
affected by: (a) A large and increasing output; (L) a favourable load 
factor; (c) excellent supervision and general good business management. 
Economy of generation alone is greatly affected by: (d) Efficient and 
reliable plant; (e) simplicity of apparatus, entailing a minimum of labour; 
(f) cheap coal; (7) ample and suitable supply of water at a low price for 
boiler feed and for condensing. To secure low costs of delivery to the con- 
sumers’ terminals careful consideration has to be given to the sys‘em of 
distribution. In making the choice between mains of various sectional 
areas & comparison must be made between the annual interest on the 
capital expenditure and the cost of production of the clectrical energy 
used up jn the conductor. No distributing syetem can avoid an ezpenditure 
of energy, but tbat system is the most economical which involves the 
lowest annual outlay in: (À) Energy used between generating works and 
consumers' terminals; (B) cost of upkeep of distributing appliances ; (C) 
iaterest on capital expenditure thereon, 

He then proceeds to compare Sheffield, where an alternating-current 
transformer system with two-wire secondary distribution is employed, 
with Bradford, where a 2 x 250 volt three-wire continuous-current system 
is in use, taking the accounts for the year ended Dec. 31, 1898 :— 


Sheffield. Bradford. 
(a) Capital expenditure on mains and transforming 


idle. MASON E -— E £57,764 ... £69,745 
(L) Interest and sinking fund thereon (say 6 percent.) 3,466... 4, 184 
(c) Total number of units delivered to consumers 978,088 ...1,419,506 


2 0 0% %% 0% 


(d) Cost per unit delivered of interest and sinking fund (o) 0:85d. ... 071d. 
(e) Percentage of units used in distribution to units | ji 
generated. ſdl EYES TE 29 p.e. .. "p.c. 
(f) Value of units used in distribution at say 1d. unit 
rc e ection QUEE E £1,667 ... £ 82 
(gy) Ditto per unit delivered to customers 0:402. ... 08d. 
(h) Upkeep of mains, total ã . £502 ... £216 
(i) Ditto per unit delivered to consumera ............... OO d. 003a. 


(j) Total cost of distribution 
Sums expended (C0) ＋ (f) - (À) 7) . . £5,495 . . £4.882 

Per unit delivered (d) - (y) + (i) 134d. ... 082d. 

Dealing particularly with the Sheffield undertaking, Mr. Hammond 
says that from his conference with the committee, as well as from confer- 
ences with Mr. Johnson, the manager and engineer of the undertaking, 
and from a perusal of reports, he gathers that the words the other 
circumstances of the case" may be interpreted to mean that, having by 
tbe capital expenditure already incurred involved a heavy annual charge 
on the city for interest and sinking fund, the committee are not disposed, 
unless under strong necessity, to increase that charge, so that any 
improvements which may be suggested should be ones that carry with 
them such economies in working as to more than balance the annual 
charge entailed on the capital expenditure thereon. 

After an allusion to the amounts already borrowed for carrying on the 
undertaking, Mr. Hammond drew attention to the very low average price 
per unit which was anticipated as the yield of the revenue. There are 
only 10 places in the United Kingdom where these figures are approached — 
viz, Edinburgh, 2:993.; Nottingham, 3°34d.; Manchester, 3°49d. ; 
Oldham, 3°4Ed. ; Sunderland, 5:66d. ; Salford, 3 67d.; Worcester, 367d. ; 
Whitehaven, 5:86d. ; Glasgow, 389d. ; Burnley, 3°96d. ; against Sheffield, 
3'76d. (estimated for 1899), and J' 53d. (estimated for 1900) These 
figures do not leave any margin for a further increase in the interest and 
sinking fund charges, thougb, on the other hand, they prove the necessity 
of the most careful bandling of the undertaking in order to put the 
balance on the right side. In the case of the Sheffield undertakiog the 
“standard pressure" was fixed by the Electric Light Co. at 100 volts 
or 200 volts at the option of the Corporation. From the generating works 
in Commercial-street, the confines of the borough, following the lines of 
streets, are distant to the west 9 miles, to the north 2} miles, to the east 
24 miles, and to the south 44 miles. This is a large area to serve, and, in 
order to give to each consumer a uniform pressure and at the same time to 
secure the advantages arising from centralisation of plant in one works, 
the alternating-current high-pressure system is in use. Under this system, 
as applied at Sheffield, the current is delivered to the feeder mains at the 
generating works at a pressure of 2,000 to 2,200 volts, and is thence con- 
veyed to convenient spots for transformation to the standard pressure at 
which the undertaking is bound to supply the consumer. There are 899 
consumera, and in the case of 299 the high-pressure electricity entera the 
premises of the coneumer and energises a transformer there. 

Coming to the questions, Are improvements necessary, and, if so, in 
what direction? Mr Hammond says that in regard to adaptability for 
coping with lighting over an extended area the system in use may be 
pronounced most satisfactory. On the other hand, up to a compara- 
tively recent date there bas existed an objection to a single-phase 
alternating system of supply like that in use at Sheffield, due to the 
fact that motors for this system were not a commercial success. Great 
difficulty was experienced in starting them, and even when running 
they were liable to stop without much apparent cause. This objection 
to a single-phase supply does not now obtain to the same extent, 
however. As to economy of generation and distribution, he remarks 
that, judging by the Board of Trade rcturns filed by the Sheffield 
undertaking, the combined costs of generation and distribution bave been 
satisfactory. However, an examination of the returns of the electricity 
works of the United Kingdom shows almost as an absolute rule that in- 
creased output results in decreased costs per unit, and provided that the 
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conditions as to rating and as to the price of coal be stable, Sheffield 
shonld form no exception to the rule. In spite of the large capital, upon 
which interest and sinking fund bas annually to be paid, the natural 
expansion of the business should put the undertaking on the right 
side by the end of the year 1901. There are two ways in Sheffield 
in which the load factor could be improved. Firat, by pushing the 
adoption of electric motors as vigorously and successfully as it 
been pushed, for instance, at Bradford; and secondly, in carrying 
out public lighting in the city by means of arc lighting in the 
principal streets and by means of incandescent lighting in all by-streets 
where low pressure mains are laid. The committee should follow Edin- 
burgh's good example, in view of the fact that the costs per unit of gene- 
ration and distribution at Sheffield are 25 per cent. above those of Edin- 
burgh. 

He thinks it is in the direction of distribution that reduction in cost 
can be most hopefully looked for. The fact is that high distribution loss 
is the penalty that has to be paid as the price for all the facilities of long 
distance transmission given by an alternating-current system. If this be 
sc, how can they be minimised at Sheffield? In suggesting a remedy he 
admits that he is treading on controversial ground. Many electrical 
engineers are so convinced of the advantage of having only one type of 
plant at; their works, that they shrink from the adoption of “mixed ” 
systems. Yet these systems have been introduced with great advantage 
at Edinburgh, Brighton, Reading, Bolton, and Sunderland. 

In the two former places the original system was a low-pressure one, and 

high-pressure was adopted in order to cope with the outlying districts. In 
the case of Reading the system at the start was similar to that at Sheffield, 
but on the appointment of Mr. Arthur T. Cooper to the management he 
suggested the desirability of feeding by low pressure the consumers situated 
in the central part of the town. The plan has proved most successful, and 
resulted in a diminution in cost of distribution. It appears to him that a 
similar plan could be applied with advantage to Sheffield. The bulk of the 
eight miles of low-pressure distributing mains at present laid down are 
situated witbin one mile of the works, and they are supplying more than 
50 per cent. of the load. Here is a favourable opportunity of low- tension 
feeding, and it would be]wise for Mr. Johnson to consider to what extent a 
portion of the £40,000 allocated for capital expenditure in 1900 should be 
devoted to low-pressure generators and feeders. In any case, he counsels 
the cummittee when the increase of the load necessitates further plant at 
the works not to add to the alternating plant until the central area has 
all been dealt with by low-pressure continuous, and both the consumers 
‘and the undertaking would gain by the possibility of the use of motors 
suited to all classes of work under all conditions. Moreover, from the 
experience elsewhere of the chauge of system, there would certainly be an 
increase in the use of arc lamps by shopkeepers, especially in interiors, 
continuous-current arc lamps being more suitable and more economical 
than alternating for such lighting. 
. There is, he says, also another direction in which the capital account, 
and, pari passu, the interest and sinking fund, can be diminished— viz., by 
converting tke low-pressure mains from the two-wire to the three-wire 
* All future extensions of the low-tension network should be so 
laid. 

Finally, dealing with that portion of the resolution which asks him to 
indicate on what lines the future development of the undertaking should 
proceed, he says he does not know the surroundings of Sheffield sufficiently 
well to know whether within a radius of say 10 miles from the works 
there are localities containing likely consumers in sufficient number to 
warrant the laying of mains to them, but if this be the case, he should 
recommend that parliamentary powers should be obtained to supply them. 

In conclusion, he summariees the report as follows :— 

(1) That in view of the present large capital expenditure, and the 
amount of interest and sinking fund payable thereon annually, it would 
be unwise to 1aake any complete change in the system of supply; 

(2) That on the whole that system can be relied upon to give an efficient 
and economical service ; 

(5) That the direction in which future economies can be effected is in the 
cessation of expenditure on further alternating plant, and the feeding of 
the central district by low-pressure continuous current ; 

(4) That in all extensions of the low-pressure distributing system, 
whether alternating or continuous, the three-wire system should be adopted ; 

(5) That it would be an advantage to the undertaking to obtain powera 
to supply any fairly contiguous districts lying outside the borough where a 
good demand for electrical energy could be relied upon. 


Mr. Hammond's report was handed to Mr. Johnson, who has commented 
on it as follows to the Electric Lighting committee. Hesays that there may 
be some divergence of opinion between Mr. Hammond and himself with 
regard to dealing with the undertaking .n the comparatively near future ; 
but this, he thinks, may be due to bis more intimate knowledge of the 
local conditions. If the suggested remedy aa to the distributing system is 
controversial, then the results to be obtained are of doubtful certainty, and as 
an expenditure of further large sums of money to supply an area already 
equipped is involved, the suggestion demands careful analysis and considera- 
tion. Mr. Hammond concludes that it is only in a possible reduction of coats 
of distribution that any improvement is to be effected at Sheffield, and he 
recommends the adoption of a “ mixed” system as a means of securing 
that end. Mr. Hammond very properly states that many electrical engi- 
neers shrink from the adoption of “mixed” systems, but quotes five 
places where it is alleged the system has been tried with advantage. Mr. 
Johnson contends, however, that none of these places are examples of 
original design. Moreover, the most important of them—viz., Edinburgh— 
is, he says, giving up the system ‘as undesirable. Further, the condi- 
tions of a“ mixed ” system such as would exist in Sheffield would be 
entirely without precedent, and therefore would not be comparable with 
any results obtained elsewhere. S 


In considering the possibility of effecting some saving in the costs of 
distribution, Mr. Hammond had stated that out of 98 electricity supply 
works only 14 works show a total cost of production of current below 14d. 
per unit, and that out of these 14 works only seven have produced current 
a little lower than Sheffield. Mr. Johnson amplifies this statement by 
adding that there are therefore 91 electricity works whose costs of pro- 
duction are higher than Sheffield, and that of these 91 works 54 
are alternating-current works and 37 are direct-current works. Under 
these circumstances, he says, it must be clear to the committee that the 
prospects of making a substantial saving out of the costs of generation 
and distribution are not very promising. Mr. Hammond has not informed 
the committee what expenditure would bs necessary, or what the annual 
payment would be on account of that expenditure, in order to introduce 
a direct-current system to supply the area within one mile of the generat- 
ing station. i 

For the year ending 1898 the cost of the coal used in distributing the 
magnetising energy over the entire area of the Sheffield supply was £500, 
and this sum includes the cost of the energy absorbed in the copper 
conductore, and which is, in a greater or less degree, ivseparable fr. m all 
systems. He therefore puts forward the sum of £250 as being roughly 
the amount that would be saved in distribution, upon a sale of current 
equal to that of 1898, by the substitution of direct-current distribution 
within an area of one mile of the generating station. 

Mr. Johnson next asks what would be the cost of supplanting the existing 
sytem in order to effect a comparatively small saving in the cost of distri- 
bution, aud to provide euch other advantages as would be derived from a 
direct-current system. Taking the published returns of all the direct- 
current works in the provinces, it is found that the capital expenditure on 
these works averages about 45s. for each 8 c.p. lamp installed. Within a 
radius of one mile of the Sheffield generating station there are fixed an 
equivalent of 75,754 8 c.p. lampe, which would therefore repreaent an 
expenditure of £170,447. But let the expenditure necessary for supplanting 
the existing system be estimated at £85,223, which is half the amount 
just mentioned, then the yearly charge on account of interest and sinking 
fund for 25 years would be £4,894. Further, as the alteration would bein 
the nature of a replacement of one system of supply by another, it might ulti- 
mately be found that the cost would have to be provided for out of revenue. 

There is still another feature, says Mr. Johnson, involved in Mr. 
Hammond's recommendation requiring careful attention. When the 
machinery on order for the present site has been delivered, and the boilers 
which have to work that machinery are in place, the existing generating 
station site will be covered. "There will then be no room for anything 
except certain spare machines, and the site cannot be extended. The 
absolute necessity for the provision of a supplementary aite will come along 
very rapidly, and this necessity has been under the consideration of the 
engineer for & considerable time, but the financial condition of the 
undertaking has not allowed of such a provision being unduly precipitated, 
because a supplementary station working on a different system to the 
existing system would increase the works costs (i. c., the costs of genera- 
tion and distribution) all round. Mr. Hammond's report atates that an 
examination of the returns of the electricity works of the United Kingdom 
shows almost an absolute rule that increased output results in decreased 
cost per unit. Mr. Johnson agrees with this statement so long as the 
works are under one roof. How far the statement would hold good in 
those places where an increase in the demand has rendered a duplication 
of stations necessary (and when working one system throughout) has yet 
to be proved. He therefore submits that Mr. Hammond's report does not 
sufficiently show how the finances of the undertaking will be improved by 
the substitution of another system of supply in the central area. 

Mr. Johnson recommends the committee to run the existing station and 
its machinery for all it is worth, and for as long as it is possible so to do. 
The brand new machinery now on the site, snd the machinery which has 
yet to be delivered, should be called upon not only to extricate the under- 
taking out of its serious debts and responsibilities, but also, if possible, t» 
create a surplus fund, which may be available to provide interest and otber 
charges on the capital that will have to be expended in the erection of a 
supplementary station some time before it begins to earn a return, and as 
a backing against the possibility of inereased works costs, and for other 
purposes, If, as the time draws nearer when a supplementary generating 
station must of necessity bestarted, the finances of the undertaking should 
be in such a rosy condition that the two capitalisations already involved in 
vie undertaking can bear the addition of further heavy expenditure, with 
its interest and other charges, in respect to the central area, then the estab- 
lishment of a direct-current system in the central area would present no 
further cause for hesitation. The provision of a site for a supplementary 
station of ample dimensions will, he is sure, receive the best attention of 
the committee, but in the meantime the central area can be very well 
served by the machinery already provided. * 

He cordially agrees with Mr. Hammond that it is wise to so arrange any 
new underground work that it will be available for either alternating 
supply or ultimate direct-current supply, and where the possibility arises 
this will undoubtedly be done. The adoption of three-wire dietribution 
would follow, as a matter of course, with the introduction of a direct- 
current supply, but he does not think that any serious expenditure in 
supplementary supply mains in the central area will be ne:esaary for some 


time to come. 


To these criticisms Mr. Hammond replies to the chairman of the 
Electric Lighting committee, expressing his regret that Mr. Johnson has 
so completely misread his report. Mr. Hammond then quotes as followa 
from his own report: (1) That in view of the present large capital 
expenditure, and the amount of interest and sinking fund payable thereon 
annually, it would be unwise to make any complete change in the system 
of supply ; (2) that on the whole that system can be relied upon to give 
an efficient and economical service.“ He desired, he says, in these 
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clauses to give a clear opinion that there was no necessity whatever 
to make, at the present time, any drastic changes in the Sheffield 
system, and he considers that he took a much more hopeful view 
of the situation than that taken by Mr. Johnson. If in this very para- 
graph he had misstated the increase of revenue, the misstatement 
was made upon the basis of figures supplied by Mr. Johnson. In 
saying “that the direction in which future economies can be effected is 
in the cessation of expenditure on further alternating plant, and the 
feeding of the central district by low-pressure continuous-current," Mr. 
Hammond desired to point out that in his opinion no further expenditure 
should be made on alternating plant, and that a portion of the £30,000 or 
£40,000 allocated for 1900 should be spent in direct-current plant. He 
complains that Mr. Johnson reads into this clause a recommendation that 
the committee should make an immediate expenditure nolens volens on 
d rect-current plant of £170,447. This suggestion he entirely repudiates ; 
and as the expenditure of the £30,000 or £40,000 has been fully mapped 
out by Mr. Johnson already, he says that the committee must evidently 
wait till more flourishing times before carrying out what he deems most 
desirable—the feeding of the central district by low pressure. 

Mr. Hammond does not endorse Mr. Johnson's assertion that Edinburgh 
is giving up the mixed system as undesirable, for he has it on the authority 
of Prof. Kennedy, the consulting engineer for the Edinburgh works, that 
Edinburgh is not giving up the mixed system, but that they are pushing 
the alternating system farther out and taking in a greater area on the 
continuous-current system, the very plan Mr. Hammond recommends for 
Sheffield. He is glad to see that on this point Mr. Johnson agrees to the 
suggestion to adopt the three-wire system for all extensions of the low- 
preesure network, whether alternating or continuous. In connection with 
the recommendation to obtain powers to supply contiguous districts out- 
Bide the borough, he is sorry that Mr. Johnson does not consider the 
suggestion worthy of note. The policy, however, is one which is being 
carefully considered by the largest cities in the kingdom. If carried out 
at Sheffield it will, he says, in years to come provide ample use for the 
alternating plant, even when the whole of central Sheffield is being supplied 
direct from the works ; and the saving effected thereby which Mr. Ham- 
mond foreshadows from experience in other places will, he thinks, support 
his figures rather tban the £250 per annum named by Mr. Johnson. 


CARE OF CAR EQUIPMENT.* 
BY J. H. VAN DER VEER. 


When the writer was first put in charge of a street railway equip- 
ment, the road bad a certain number of cars, and it took all of them 
to operate the road, except from 8 p.m. to 6 a.m., during which time 
all inspections were made and all possible overhauling done. If a car 
broke down during the day, everyone possible was put to work on it, 
including the motorman and conductor. As the motormen in those 
days all carried kits of tools with them and inspected the motors at 
the end of each round trip, they were very helpful when it came to 
overhauling. However, those days have passed away with the double- 
reduction motor. 

- In the maintenance of motor equipments to-day, where almost 
continuous service is demanded and high mileage made, only those 
equipments fitted with both oil and grease boxes will safely run 
over 40 days without a thorough overhauling. To do this over- 
hauling a large road will be obliged to do it at a number of different 
pointe. To overhaul a motor-car thoroughly it is advisable to have 
at each overhauling shop extra trucks, with motors mounted and 
all in first-class order ready to run under a car body whose 
trucks and motors need overhauling. To properly lift the body 
from the trucks four duplex chain hoists, or air hoists, conveni- 
ently located together with two cross timbera and four stirru 

irons, form as good a combination as can be found, and wi 

do the work with the least possible injury to the car body. 
When the body is lifted the truck to be overhauled is run out and 
the good truck substituted, car lowered, connected up, and turned 
over to the operating department. The whole operation takes about 
one hour, and for that length of time only is the use of the car body 
lost. For convenience in overhauling a suitable crane, properly 
located, equipped with a carriage and another duplex or air hoist, 
will be found of great convenience. Such a crane can be readily 
made in any blacksmith shop, and for the arm a piece of old rail 
can be used. When the motor is opened the armature should 
be lifted out and placed on a suitable rack, where the commutator 
can be cleaned and the armature tested for insulation. The fields 
thould also be tested for drop ; and where there is a drop those fields 
and armatures should be used in motora by themselves, keeping new 
and rewound fields and armatures in motors by themselves, This 
prolongs the life of the equipment and reduces the number of 
crippled cara taken off the road. The motor shell should be thoroughly 
cleaned out, either by compres-ed air or by washing with kerosene. 
The grease in the grease boxes should be taken out and put in the 
gear case, and the grease boxes thoroughly washed out with kerosene. 
Brush-holders should be taken out and thoroughly inspected and 
cleaned. At the same time you have the best opportunity for truck 
inspection. The writer has found that all overhauling done with 
the car standing over the pits, the bottom half of motor dropped, 
does not allow the thorough overhauling necessary to keep the motor 


A Paper read before the Chicago meeting of the American Street Rail- 


wav Leunmiation October 1.3. 1879. 


equipment in the shape it should be kept, besides tying up a com- 
plete equipment while such overhauling is being done. 

In the matter of general inspection, a car started out say to-day 
in perfect order will safely run five days before it is necessary to 
inspect it again. In this connection, to inspect from 20 to 25 cars 
per day, one man can be responsible for the proper inspection of 
all trolleys, including the taking out and replacing of re defective 
poles, wheels, or springs, and the straightening of all bent poles. 
Another man should be responsible for the proper inspection of all 
circuits, together with hood switches, fuge boxes, and lightning arresters. 
Another should vive his whole attention to controllers, while the 
brakeman and his assistants should be able to keep all brakes in good 
shape and replace all worn-out shoes. This arrangement of inspec- 
tion and overhauling should keep the truck and motor equipment in 
good shape, if the night men take equally as good care. The writer 
recommends doing as little work as possible at night. At a car house 
operating say 100 cars three men should be able to grease motors, 
inspect brushes, and make any small trolley repairs. Car-cleanin 
should come directly under the operating department. The night 
car-cleaning should be limited to sweeping out, cleaning windows, 
and dusting cars, while all washing should be done in the 
daytime while the car swings or is on the stand, if the ear 
house is on one end of the line. In connection with car- 
cleaning, if the cars are of the closed type—seat risers and drop 
sash—the space under the seat should be cleaned once a week, 
as the travelling public have a tendency to drop newspapers, 
apple cores, &c., down behind the seat back, not to mention the bits 
of lunch the motormen and conductors drop there if their runs 
compel them to eat on the car. The best way to avoid this, and to 
also save the annoyance of rattling sash, is to make the sash 
stationary and cover over the space between the top of the seat back 
and sash rail. This, of course, does away with blinds and compels 
the use of curtains. The co:t of maintenance is reduced by using 
curtains, and at the same time, if you nappen to be an official riding 
in a car of this type, you need not be in fear of a passenger pulling 
a blind with three or four broken slats, and the whole thing covere1 
with dust so thick that you can write your name in it with your finger. 

A car house from which 100 cars are operated should have a good 
carpenter stationed there to make small running repairs and to 
take care of bell cords and register-ringing devices. Any car that 


has been in a collision, and damaged co badly that it cannot be 


repaired in one day, should be sent to the general repair shop. All 
cars should be taken to the general repair shop once & year and the 
body put in thorough repair, and the car varnished or burnt off and 
painted anew, as the case may demand. While the car is in the 
carpenter's hands the wiring should be gone over carefully and put in 
shape. If the car goes to the shop with its regular truck and motors, 
the truck should be run out and gone over thoroughly. In case it isa 
built-up truck, all rivets and bolts should be carefully inspected, and 
renewed where necessary. In case of a solid side-frame truck, it 
should be carefully squared to see that it has not sprung. The brake 
rigging at this time should be taken apart, and if it is a truck with 
brake beams working in slides, the beams should have what are 
termed “Dutchmen” jumped into the ends to bring the wearing 
rts back to their original thickness, as the beams will probably be 
ound to have worn wedge-shaped. Ifthe brake beams are hung by 
links, these should be renewed where signs of wear show. At this 
repair shop should be concentrated all classes of repair work ; not 
only repairs to bodies and trucks, but all electrical repairs. The 
writer believes it pays for all railway companies to make their own 
repairs to electrical apparatus, including the making of armature coils 
and renewing of commutators. | 

In connection with the latter, the writer has found that hard- 
drawn copper makes the best commutator. This is bought in 
lengths, and the bars sawed off witli an ordinary metal saw. It will 
be feund that the same bar will often do for several types of com- 
mutator. In making commutators yourself it is well to study out 
the diameter, and increase that over thoze turned out by the factories 
as much as you can safely get between the brush-holders. Drop- 
forged bars can also be had for any width of commutators you wish. 

On repairs to controllers, hood switches, &c., most roads will find 
it cheaper to buy the ordinary repair parts and then assemble them 
themselves. n" 

In conclusion, the writer has found that it is advisable to make 
car-body repaira, painting, re-winding armatures, making commu- 
tators, armature coils, field spools, &c., by iece-work. If good 
inspection is provided, and the prices honestly watched, both the 
company and its emplyés are gainers by this method. The writer 
has in mind a case in point. A shop was operated by day-work, and 
the regular carpenters’ wages were $2:25 per day of 10 hours. Cars 
that were being remodelled were costing $120. This was changed 
to piece-work, and each car given to four men for $110 per car. It 
was found that the men could do it easily for this, and make about 
$6 over their regular wages. They soon became 80 exceedingly 
expert at this line of work that the price was cut to $80 per car 
gradually, and the cars are being turned out at this price now, and 
the men are averaging $2°50 per day. Close inspection, however, is a 
necessity. 
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AMERICAN NOTES. 


(FROM QUE OWN CORRESPONDENT.) 
New York, December J, 1899. 


Electrical Equipment for the Elevated Railway.—After 
several months of consideration and investigation, the Man- 
hattan Elevated Railway Co. of this city has given the contract 
for part of the electrical equipment which is to be installed for 
the operation of the railway system. The contract for the 
generating apparatus was awarded on November 29th to the 
Westinghouse Electric and Manufacturing Co. The contracts 
for engines and boilers have already been made, and that for 
the motors and car equipment is yet to be awarded. It is the 
presumption that the General Electric Co. will secure this 
part of the contract, although nothing has been given out to 
indicate who the successful bidder is. The equipment to be 
furnished by the Westinghouse Co. includes eight 5,000 kw. 
three-phase alternators, 26 rotatory converters of 1,500 kw. 
each, 78 step-down transformers of 550 kw. each. It is stated 
that the first of the generators will be delivered in 10 
months from now, and it is likely that the electrically-operated 
trains will be running on a portion of the system before the 
next year closes. The Westinghouse contract represents an 
expenditure of about $1,500,000. 

Marconi Wireless Telegraph Co.—On of the results of Mr. 
Mareoni's visit to this country was developed during the past 
week in the incorporation of the Marconi Wireless Telegraph 
Co. of America, under the laws of the State of New Jersey. 
The authorised capital of the company is $10,000,000, one 
half of which is Preferred stock with 8 per cent. non-cumula- 
tive dividend. Arrangements have already been made for the 
purchase of the Marconi patents and the acquiring of rights 
to operate in all the American possessions and in Cuba. The 
incorporators of the company are William Marconi, of 
London ; Isaac L. Rice, August Belmont, and C. A. Griscom, 
of New York ; and Robert Goodbody, of Paterson, New Jersey. 
Mr. Rice, who will be the president of the new company, 
states that special attention will be given to the manufacture 
of wireless telegraph instruments for the equipment of chips 
to enable them to communicate with each other and with the 
shore. It is also expected that the signal and Jife-saving 
stations along the coast will be equipped with the system. 


Pacific Cable.—It is understood that one or two American 
companies are getting ready to lay a Pacific cable, which 
will probably be subsidised in some form by Congress, 
that body in turn requiring the cable, if possible, to 
be built in the United States. The bill to be intro- 
duced on behalf of the Pacific Cable Co. provides that 
if the United States Government will contract to use the 
cable for 20 years and pay a subsidy of $400,000 a year for 
this period, the company will begin operations at once from 
San Francisco to Honolulu, from Guam to Manila, and from 
Guam to Yokohama. It would be agreed that the rates for 
private messages from San Francisco to Yokohama should 
not exceed $1 per word. The cable is to be free to the 
Government for 20 years, and thereafter at half the prevailing 
rates, 


CORRESPONDENCE. 


HYSTERESIS LOSS IN ARMATURES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Mr. Scott, in his article which appeared in your last 
is:ue, raises one or two questions connected with the hysteresis 
and eddy current losses in the armature cores of dynamos and 
alternators. The subject is one of great interest to the manu- 
facturer of electrical machinery, and it is much to be regretted 
that the useful data and information available are not only 
limited in amount but very far from being satisfactory or 
~ conclusive. It would be a great advantage if some persevering 
member of the electrical profession, with the necessary scientific 
training and experimenta! ability, would devote his attention 
to this subject and let us know the results of his investiga- 


tions, provided always that he did not stop half-way or give 
us his conclusions in such a form as could not easily be 
assimilated by the practical engineer of average intelligence. 

Mr. Scott appears to assume that the designer of dynamos 
calculates the probable losses in the armature core by the aid 
of those formule which are generally used for determining 
the core losses in transformers. As a matter of fact, he is not 
likely to make use of any formula given in text-books ; but if 
he should use one which has been found correct for the case 
of reversals of magnetism such as occur in transformera, he 
surely does so with his eyes open, and without attaching any 
undue importance to the results obtained. In the Electrical 
World of New York of June 15, 1895 (see also The Electrician 
of July 5, 1895) Mr. Frank Holden gives some interesting 
curves of losses in laminated iron cores due to rotating fields ; 
and those interested in the subject should also read Mr. 
Ernest Wilson's article on the ‘‘ Heating of Dynamos" in 
The Electrician of Oct. 11, 1895. 

It seems generally to be admitted that the losses per cycle, 
due to & rotating magnetic field of a certain strength, are less 
than those due to a reversing field of the same maximum 
value. The fact that the hysteresis loss in a revolving disc 
begins to diminish when the induction reaches 16,000 or 
17,000 C. G. S. lines per square centimetre is quite sufficient 
evidence of the fact that the empirical formula with which the 
name of Mr. Steinmetz is associated is not applicable to the 
case of dynamo armatures. 

I am not of the same opinion as Mr. Scott when he says 
that (in the case of alternators with internal revolving poles) 
** the core need only theoretically be the same depth as half 
the width of the pole- face; but . the depth is usually 
much greater to give mechanical strength.” The truth of 
the preliminary assertion depends to a great extent upon the 
quality of the theory, and for this reason it does not readily 
lend itself to discussion ; but in any case I do not think that 
the makers of alternators with iron armature cores are in the 
habit of increasing the radial depth of the stampings for reasons 
connected with the mechanical design. If they make the cores 
deep, it is because they find that unless they put in a fairly 
large cross-gection of iron the temperature rise is inclined to 
be so high as to very materially detract from the market value 
of the machine. 

It is very distressing to the manufacturer to find that the 
armatures of his dynamos and alternators invariably get much 
hotter than they ought to—theoretically ; and it is for this 
reason that he would be glad of some further help from the 
man who has plenty of time to make experiments. 


The question of alteration in the core losses with changes 
of load is one which is far from being satisfactorily answered. 
It would seem that, in a dynamo armature, the core losses 
might be expected to increase with the load—-especially in 
cases where the induction is comparatively low—on account 
of the crowding together of the magnetic lines due to the 
reaction of the armature field ; and indeed, according to Mr. 
Otto Bláthy (see 7'he Electrician of July 17, 1896), the loss of 
energy, both in dynamos and alternators, may be very 
much greater at full load than is generally supposed. 
But, on the other hand, it is well known that in 
certain cases the loss of power in the core of an 
alternator is less at full load than on open circuit. Some 
preliminary experiments which I made in conjunction with 
Mr. Edward W. Cowan four or five year3 ago—but which we 
were unable to follow up—pointed most decidedly t? a 
diminution of the core losses in an alternator as the load on 
the external circuit was increased. | 

With regard to Mr. Scott's last paragraph, I think he has 
got on to the wrong track. It is not clear to me what Dr. 
Fleming intended to say in the passage from his book on 
transformers which Mr. Scott quotes, but I quite agree with 
the opinion you express in your Notes " regarding the main- 
tenance of a given magnetic condition in iron, whether the 
latter is in a state of vibration or not; and certainly Prof. 
Ewing's observations concerning the effect of vibration on 
hysteresis losses are not applicable to the case of field magnet 
cores, in which the magnetising force is practically constant. 


Manchester, Dec. 12. ALFRED STILL. 
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FOREIGN COMPETITION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: I feel reluctantly obliged to reply to the further letter 
of the British Insulated Wire Co. in your issue of last week. 
If their first public letter on the above subject had any 
object, it was to cast discredit on Mr. Parshall in connection 
with this contract and to charge the directora of the tramway 
company with sacrificing the interests of their shareholders. 

I have stated that the tender of the American company was 
accepted in fair competition because it was the best offer we 
received. I repeat, the work as exeouted is more favourable 
to the company than the original tender, and I am not aware 
that the Dublin Tramways Co. have any obligation to disclose 
the details of their business to the British Wire Co. further 
than was necessary for the purpose of their action against the 
National Conduit Co. 

The British Wire Co. think that my knowledge of American 
electrical engineering must be very limited, but it is wide 
enough to know that the cable ways and cable system of the 
Dublin. tramways, which are all of American manufacture, 
form by far the most complete and perfect underground cable 
installation now in operation in the United Kingdom.— 
Yours, &c., Wa. M. Murray, 

Chairman of the Dublin United Tramways Co. 

Dublin, Dec. 18, 


A THERMO-COUPLE WITHOUT JUNCTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In a note to my letter which appeared in your last 
issue you say that you consider it extremely doubtful whether 
the observed effect is a thermo-electric one at all. The 
following points seem to show that itis. If tho current were 
due to the formation of an alloy, it would cease as soon as all 
the selenium had been used up; but this is not the case: the 
current continues to flow so long as one-half of the loop is 
kept hot, and the direction of the current is reversed when 
the heat is transferred to the other side of the loop. More- 
over, if the wire be treated with selenium at two places a 
little distance apart and the heat properly disposed, the 
current is nearly doubled, the wire now behaving exactly like 
two thermo-couples joined in series.— Yours, &c. 


London, Dee. 11. E. Bennett VILES. 


[m a 


LEGAL INTELLIGENCE. 


55 — 


Dublin Corporation v. Dublin United Tramways Co. (Ltd.) 


JUDGMENT. 


In the Dublin Southern Police Court, on Saturday, Mr. Swifte, Q.C., 
gave judgment io the prosecution brought by the Dublin Corporation 
against the United Tramways Co. for neglecting to sand the tram tracks in 
certain etreete, whereby it was al'eged they were rendered a danger to the 
ordinary traffic. 

Mr. SWIFTE said that on Oct. 24 two summonses were issued against 
the company for failing to keep in good condition and repair, and so as 
not to be a danger and annoyance to the ordinary traffic, the rails of the 
tramways and the sub-structure upon which the same rested, and also 
the paving of such tramways, The indisputable fact was as to the danger 
and elipperinese, particularly in certain states of the weather, of the tram 
tracks, by which he meant the paved apace between the tramrails 
and eighteen inches beyond the rails on each side. The evidence 
showed that things had come to such a pass as in his opinion 
to constitute a grave public ecandal and a positive disgrace to the 
city. The question whether the corporation had failed to perform 

their duty as the road authority was not before him, and his opinion 
on the subject would be irrelevant to the present case. He 
had only to «decide whether defendant compauy had failed in the 
performance of & statutory obligation, and not whether sume other body 
had done tke same. If the Corporation had failed, or ehould hereafter 
fail, to keep their portions of the streets in proper condition and repair, 
they could be proceeded against by indictment or otherwise. However 
proper it was that the present complaint should be brought by the Corpo- 
ration, it might, in his opinion, be equally and properly brought by any 
other member of the community as involving a question of public interest. 
He felt he must discard the evidence of Mr. William Murphy altogether. 
It did not occur to counsel or to himself to question Mr. Murphy's compe- 
lency as a witness-on the ground that the proceeding in this case was a 


criminal one, and that Mr. Murphy was chairman of the defendant company. 
He must therefore reject the evidence given by Mr. Murphy, which was 
very interesting and important. The main cause of the evil complained of 
was the condition of the weather at certain times, particularly when it 
was very dry. Another cause was in dry weather the swi-hing away 
of particles of grit, gravel, or dust by the draught produced in the transit 
of the electric cars over the roadway at a high rate of speed, and lastly. 
the worn condition of the roadway. As to the remedy for the present 
atate of thinga, there scemed a concensus of opinion among the witnesses 
that sanding was the proper remedy. Re-dressiog the setts was a remedy, 
but it would be an unsatisfactory and expensive one, and would, if 
largely applied, constitute a nuisance in the tramway thoroughfares. 
Clause 37 of the company’s Act, which he had to construct, set out that 
“The company shall at all times maintain and keep in good condition and 
repair, and so as not to be a danger or annoyance to the ordinary traffic, 
the rails of the tramways and superstructure upon which the same rest and 
also the paving, wires, posts, tubes, and electrical apparatus of any descrip- 
tion whatever.” The Act, he thought, might reasonably be regarded in the 
nature of an agreement between the Corporation and the defendant company, 
and under this sec. 57 the company were in the position of tenants enter- 
ing into a covenant to maintain and keep in good condition and repair the 
subject of their way leave. It was a general principle in the construction 
of covenant; that if the words were of doubtful import that the leaving 
should always be against the covenanter. The argument that it was 
inconvenient having the tram tracks sanded by one body and the scaveng- 
ing of the streets by another. he quite saw the force of; but the objection - 
could easily be got over by the company agreeing to pay the Corporation 
an annual subsidy, and allow the latter to undertake the whole work. On 
this (point it had been decided under sec. 13 of the Act of 1878 that a 
certain amount of scavenging came within the term maintenance 
of a road. Mr. Gordon had contended on behalf of the company that 
sec. 37 only contemplated structural repair, and that if a pavement was 
once started for use in a perfect state the company had nothing to do with 
what might be called its superficial or eurface condition as affected by the 
weather. The company had also fa'led to comply with ths conditions of 
sec, 28 of the Act of 1870, under which one of the summonses was brought. 
Besides requiring the tram tracks, including the statutory 18in. outside, 
to be kept in good condition and repair," it enacted that that should be 
done with such materials and in such a manner as the road authority should 
direct, and to their satisfaction—which of course meant reasonable satis- 
faction. He must therefore, if required by the Corporation, convict on 
both summonses. He a-ked if tha Corporation pressed for a substantial 
nalty. 

Mr. WHITE said the costs of the Corporation had been very large. 
Outside those costs, if they had established the principle, they were not 
inclined to press for a heavy penalty. 

Mr. FITZGERALD MURPHY said of course he would not interfere 
with th» discretion of the magistrate, either as regards the penalty or the 
czsts. He would, however, ask his worship to state a cas». 

Mr. SWIFTE said he would do so, and the case concluded. 


Downie v. Adams. 


This case came before Mr. Justice Wright and a special jury on Wednes- 
day. Mr. Charles Manners Downie, electrical engineer, sought to recover 
against Mr. Frederick George William James Adams, electrical engineer, 
damages for alleged libel. The defence was that the statements 
complained of were furnished in g vod faith on privileged occasions. 
The plaintiff entered into partnership with the defendant in Feb.. 1897, 
and the partnership continued until the beginning of the present year. 
Last April defendant, writing to Mesara. Francis and Spilsbury, electric 
supplies dealera, made the libellous statements now complained of. 
Plaintiff said there was not the slightest foundation for those allegatious, 
but in consequence of their publication he had been unable to go about 
amongst his business friends. Since the commencement of this action 
defendant had become bankrupt. 

Defendant did not appear, and the jury awarded plain'iff £250 damages. 

Judgment accordingly, with costs. 


—M 


A New Friction Dynamometer.—At a meeting of the 
Physical Society at Finsbury Technical College, on Friday 
last, Prof. W. E. Dalby exhibited a friction dynamometer. 
The torque to be measured produces a twist in a spiral spring, 
and the object is to determine the amount of this twist. Side 
by side upon the shaft are two pulleys, one keyed to the shaft 
and the other fastened to the end of the spring. The lead of 
one pulley upon the other therefore measures the twist. Two 
other pulleys are mounted upon a slide and are joined up to 
the first ones by means of a continuous band similar to a 
Weston’s differential pulley block. When the shaft is at rest 
the two pulleys on the slide are touching, but any motion of 
the shaft produces a twist in the spring, and therefore a lead 
of one of the shaft pulleys on the other. This produces a 
separation of the slide pulleys, which is proportional to the lead 
and therefore to the torque. In this way, knowing the con- 
stants of the dynamometer and its number of revolutions per 
second, the power transmitted is at once determined. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flect- 


street, London :— 
NOW READY. 

“ The Electrician " Electrical Trades’ Directory and Hand. 
book for 1899.— The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s, 9d. ; abroad, post free, 63. 6d. (United States 7s. 6d.). 


* SUBMARINE CABLR-LAYING AND REPAIRING."—By H. D. Wilk'n:on, 
M.I.E.E., &c., fully illustrated ; price 12s. 6d. is work gives a d: tailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


* PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free. The au'hors 
give in a clear and concise manner a good summary of the general prin- 
ciples of electrical science. 


* MAGNETIC INDUCTION IN IRON AND OTHER MxraLS. — By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. 

“THe INCANDESCENT LAMP AND 1TS MaNvracTURE."— By Gilbert S. 
Ram. Price 78. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


‘THE STEAM ENGINE INDICATOR AND INDICATOR DraGcraMs.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


‘ THE ART OF ELECTROLYTIC SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully koth the theoretical principles of the art of electrolytic sevara- 
tion of metals and the practical rules and details of technical application 
on à commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


“ Tue MANUFACTURE OF Exectrio LicHT CARBONS."— A Practi al 
Guide to the establishment of a Carbon Manufa to Fully illustrated, 
price Is 6d. ; post free, Is. 9d. In this work the author gives useful hint: 
as to the manufacture of electric light carbons, including the preparation 
of material, firing, saturating, and coring, together with a description and 
estimate of cost of the plant required. 


“ THE CENTENARY OF THE ELECTRIO CUBRENT, 1799-1899.”—By Dr. J. 
A. Fleming. Price, paper covers, 1s. not, post free 1s. 3d. ; strong cloth, 
2s. 6d., post free. 


‘LOCALISATION or FAULTS IN ErEcrRIC Licht Maixs.“ — By F. C. 
Raphael. Price 58., post free. The book deals with the important subject 
of locshsing faults in electric light and power cables; and the va ious 
methods of insulation testing are here co.lected and discussed. 


„ Motive POWER AND GEARING FOR ELECTRICAL MAcHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d, post free. In this 
comprehensive work sn account is given of the scientific principles and 
modern practice in the uss of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting ard power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the k contains, in addition, numerous 
ais giving exact data of the cquipment and working of electric power 
stations. 


„Tur MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PunPOsES."— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook. giving 
a complete description of the art of makiag e rbons for electric lighting, 
electrodes, &c.. with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c., 
of erecting and working carbon works, and plans of a model factory. 


* DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding. and of 
commutators for closed coil-armatures, together wi'h a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

" Tum ELzOTRIOIAN" PRruERS —In Two Volumes. Vol. I., Theory. 
Vol. II., Practice. Price, stout paper cover, 3s. 3d. each, post free; cloth. 
21. 9d. Single Primers, 8d. each, post free. 

"^ ARMATURB WINDINGS OP ELaorrio Maonmiwme."—By H. F. Parshall 
and H. M. Hobart. This work bas been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on d design. 4to, 870 pages 140 full-page 
illustrations and 65 full-page tables, 80s., poet free. 

" Enmorzi0 Morva Fo wm,“ by Albion T. Snell, contains the 
latest information respeoting the application of electric to minio 
and general power transmission purposes, in which the au has 
much experience. Price 10s. 6d., poet free; abroad, 118. 

'" ELBOTRICAL Trerma ron TuaLBEGRAPH ENxGrNENRS."— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from th standpoint of the Telograph Engineer, than 
id hitherto received, whilat it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated, 10s. 6d., post free, 


" THB POTENTIOMETER AND ITs ADJUNOTS": A Universal "T of 
S ri DE ee Fully illustrated. Price 6s, 
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neering Dr. J. A. Fleming, and 

will be found of $ service to Teachers, Demonstrators 

The object of the series is the saving of the time of the Teacher 

and his Assistants, and to serve as a record of the work done the 

Student. Each Form is supplied either singly at 4d., or 3a. 
dogen net; in sets of any three, 1s. net; or the set of Twenty (Elemen 

or Advanced) Exercises can be obtained, price 5e. 6d. net. 

vet of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; 

oloth case. price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 
NOW READT.— The cheaper edition of Dr. J. A. H s ** Electrica 
Laboratory Notes and Forms.” These preg ‘aed 

for the use of students and teachers at the Pol 

classes throug 


TENDERS INVITED. 


The Ilford District Council invite tenders for the supply and 
erection of the following plant: (a) Water-tube boilers with fitting», 
economiser, feed pumps, &c.; (b) pipework, &:.; (c) two 200-kw. 
and one 100-k w. steam dynamos and motor boosters (vertical enclosed 
high-speed engines); (d) storage batteries; (e) main switchboarl 
and connections; (F) overhead travelling crane; (g) underground 
mains, &c. ; (h) atc lamps and posts; (k) station lighting. An 
advertisement contains further particulars, and copies of specification 
can be obtained of the clerk t» the Council (Mr. J. W. Benton), 
Council offices, Ilford, after the 12th inst. Plans and specification: 
have been prepared by the consulting engineer (Mr. W. C. C. Haw- 
tayne) 9, Queen-street-place, London, E.C., from whom further 
information can be obtained after 19th inst. Tenders (addressed 
chairman of Council) must be deliverel before noon of 20th Jan. 


The Hull Electric Lighting committee invite tendera for the 
supply and erection of the following plant at their Sculcoat.s electric 
lighting works: Two high-speed vertical engines, two high-tensio2 
continuous-current dynamos, and one spare armature (Eickemeyer 
winding) Further particulara are given in an advertisement, anl 

cifications may be obtained at the city treasurer's office, Towa 
Hall. Tenders to chairman of Lighting committee, Town Hall, 
Hull, by noon of 28th inst. 


The Bermondsey (London) Vestry invite tenders for the construc- 
tion, supply, and erection of a dust destructor, with furnaces, flues. 
water-tube boilers, economiser, fans, and forced draught appliances, 
Specifications, &e, can be obtained at the Town Hall, Spa-road, 
Bermondsey, and a copy can be inspected (but not obtained) at the 
offices of the engineers, Messra Kincaid, Waller and Manville, 29, 
Great. George-street, Westminster, London, S. W. Tenders must be 
sent in to Mr. Frederick Ryall, Vestry clerk, Town Hall, Bermondsey, 
before noon. of January 13. An advertisement. contains further 
particulars 


The Urban District Council of Barnes are DES to receive 
tendera for the supply and erection of: (a) Boilers; (b) steam 
dvnamos and switchbuards ; (c) storage batteries; (d) cables, &c. 
Specifications, &c., can be obtained after 20th inst. from the surveyor, 
Council Offices, High-street, Mortlake, and can be inspected (but not 
obtained) at the offices of the engineer, Mr. W. Fairley, 53, Victoria- 
st:eet, Westminster, London, S. Tenders have to be sent t» Mr. 
J. Eustace Anderson, High-street, Mortlake, London, S. W., not later 
than 12 noon of Tuesday, Jan. 9. Some further particulars are given- 
in an advertisement. 


The Tramways committee of the Manchester Corporation require 
tendera for the supply of 450 electric tramcar bo lies. Specifications 
can be obtained of Mr. J. M. McElroy, secretary, tramway depart- 
ment, Town Hall, Manchester, and tenders (addressed. chairman of 
Tramways committee, Town Hall, Manchester) must be sent in not 
later than Saturday, 30th inst. See advertisement. 


The Bedford Electric Light committee invite tenders for the 
supply of a 420 b. h. P. invert d compound double-acting engine and 
a 250 kw. alternator. Tenders must be sent to the town clerk (Mr. 
T. S. Porter), Town Hall, Bedford, not later than Jan. 5. An adver- 
tisement contains futther particulars, 


The District Council of Burgess Hill, Sus ex, iuvite proposals fur 
the establishment of electricity supply works. Further particulars 
can be obtained of the clerk to the Council. See advertisement. 


The directors of the Midland Electric Corporation for Power 
Distribution (Limited) invite tenders for the supply and erection of 
plant and conductors for a power-house which, when fully 
equipped, will be capable of an output of 10,000 eh.p. Tenders 
to secretary, II, Cornhill, London, E.C., before 4 p.m., Dec. 18 
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The Accrington Corporation invite tenders for switchboards, wiring, 
&c., for the electric lighting of the Town Hall. Tenders Jan. 10. 


The Gloucester Electricity Supply committee invite tenders for 
(a) one Jancashire boiler and accessories and mechanical stokers ; 
(5) one 300-kw. steam dynamo and accessories, steam, exhaust, 
&c., pipes, valves, &c.; (c) extensions of switchboard ; and (d) 
condensing plant. "Tenders to town clerk (Mr. George Sheffield 
Blakeway), Guildhall, Gloucester, before Dec. 98. 


The Blackburn Corporation invite tenders for the supply and 
delivery of overhead line equipment. Tenders to the town clerk 
(Mr. Robert E. Fox), Town Hall, Blackburn, by Dec. 23. 


The Birmingham Corporation require a high-speed engine and 
erus for their Elan waterworks. Tenders to town clerk by noon, 
20th inst. 


The Glasgow Corporation invite tenders for the supply of a cast- 
iron cable tunnel, water storage tanks, travelling cranes for outside 
coal storage, mechanical stokers, coal and ash conveyors, and steel 
gy Tenders to the town clerk (Sir J. D. Marwick) by 1 p.m. on 

an. 6. 

The JVailasey District Council invite tenders tor the construction, 
delivery, and fixing of a steel Lancashire boiler at the electricity 
supply station. Tenders to the clerk (Mr. H. W. Cook), Public 
Offices, Egremont, Cheshire, by 20th inst. 

The West Bromwich Corporation invite tendera for the supply, 
delivery, and erection of the following: (a) Boilers and accessories 
(b) steam dynamos and condensera, ©) switchboard, (d) mains, (e) 
storage battery. Tenders must be in by 10 a.m. of 22nd inst. 


The Electric Lighting commit'ee of the Hackney (London) 
Vestry invite tenders for accumulators. Tenders to Mr. George 
Grocott, Vestry clerk, Town Hall, Hackney, by 4 p.m. of Jan. 2. 


The Birkenhead Corporation require tenders for erecting a new 
electric tramway generating station. "Tenders by Jan. 16. 


The Royal Commis:ioner of Terracina (Italy) invites tenders for 
the electric lighting of the town. 


TENDERS RECEIVED AND AOCEPTED. 


The following tenders have been received by the Plymouth Cor- 
poration for the supply of 12 complete electric tramcars :— 


Dritisb Westinghouse Co. (accepted) | .................. ,085 

British Thomson-Houston COOo . ꝗ e. 8,511 15 0 
R. W. Blackwell and Coo . 8,546 0 0 
lij: c . SHINY 9,267 7 0 
Siemens Bros. aud Co . 11,714 0 0 


The British Westinghouse Co. has also received an order for two 
additional motor cars at schedule ra! e. 


The following tenders have been received Ly the Wrexham Town 
Council for the supply of electric lighting plant. The tenders marked 
with an asterisk (*) are recommended for acceptance. 


Bowers and Destructor. 


Stirling Boiler o . £4,262 0 0 

B. R. Rowland and Co 5,029 1 3 

* Babcock and Wilcox ........... esee 2 ã 66 5,800 0 0 
Steam Dynamos. 

Lancashire Dynamo Co. (Allen engines) . 647110 0 

Ditto (Alley and Maclellan engines)... 7,260 10 0 

* Ditto ditto ditto  ...... 7,422 10 0 

Ditto ( Belliss ditto )...... 7,839 10 0 

Ditto (Rearell ditto )..... 6,697 10 0 

* Ditto (Willans ditto )...... 7,786 10 0 

Reavell and Co. (Laurence Scott dynamos) ..... ——— . 6653 10 0 

Ditto (Thames Ironworks dynarnos) .............. LE 6,878 10 0 

Ditto (G. E. C. te IER TRE re 6,961 10 0 

Ditto (Parker ditto ) ee e 000 10 0 

W. H. Allen, Son and Co. (Allen epgines) 7,031 0 0 

Thomas Parker (Ltd.) ditto ditto )...... 7,459 0 0 

Ditto (Alley Maclellan ditto) 8,335 0 0 

Ditto ( ditto ditto )...... 8307 0 0 

Ditto ( Belliss ditto )..... 8627 0 0 

Ditto (Willans ditto )...... 8,759 0 0 

R. W. Blackwell and Co. (Parsons ditto )...«.. 7,661 15 0 

Crompton and Co. (Peache ditto ) 8047 0 0 

Electrie Construction Co. (Allen ditto )..... 8201 0 0 

Ditto (Bellisa ditto )...... 9515 0 0 

Ditto (Willans ditto )...... 9659 0 0 

Ashton, Frost and Co. (Belliss ditto ) ..... 8,530 0 0 

Ernest Scott and Mountain (Own ditto )...... 8610 0 0 

Johnson and Phillips (Peache ditto ) 8,660 0 0 

British Thomeon- Houston Co. (Belliss ditto ) ..... 8711 8 O0 

Sandycroft Foundry Co. (Willans ditto )...... 9076 0 0 

Mather and Platt ( ditto ditto )...... 9147 0 0 

Ditto (Belliss ditto )...... 9177 0 0 

Iudia- Rubber Co. ( ditto ditto )...... 9540 0 0 

Ditto (Willans ditto )...... 9,795 0 0 

Brush Co, (Raworth ditto )...... 9,662 0 0 

McClure and Whitfield (Reavell ditto )...... 9,644 17 0 

Alley and Maclellan (Own ditto )...... 10,859 0 0 


Switchboard. 
*Brook, Hirst and Co. £539 0 Cowans (Ltd.)......... .. 
Edwards Electrical Co. 593 10 Fowler, Lancaster & Co. 
Crompton and Co. ...... Edison and Swan Co.... 
Moon, Loughlin and Co. Elec. Construction Co. 1,025 
James White British Thomson-Hous- 
General Electric Co. ... 
Dorman and Smith ... 807 0 
Veritys (Ltd.) £819 0 
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ains. 
Western Electric Co. 5,526 7 
Henley’s Works Co.... £5,582 17 
W. T. Glover and Co. 5,726 4 


*St. Helens Cable Co. £4,499 11 7 
Callender Co. ......... 5,290 4 7 
General Electric Co. 538618 4 
Brook, Hirst and Co... 5,411 0 0 Fidge, Ryman and 
British Ine. Wire Co. 5,446 19 6 Graesser 
Accumulators, 

*ChlorideElec.St.:Synd. £991 0 O Hart Battery Co. £1,653 0 
Marquand Accumula- TudorAccumulatorCo, 1,812 0 

tor GG uses 1,162 13 6 D. P. Battery Co....... 2,035 0 
Elec. Power Storage Co. 1,550 0 0 

Crane. 

*Carrick and Ritchie... £140 0 0 Carrick and Sons 
Watford Engineering Jas. Spencer and Co... 150 0 0 

MNOPEB veseecec evan ses 149 0 0] Higginbottom& Mannock 168 0 0 

Mesers. D. Bruce Peebles and Co. inform us that they have secured 
the contract for the whole of the electrical equipment for the motors 
for driving condensers, air pumps, circulatora, &c., for the Glasgow 
tramway station, the contract having been placed with them by the 
Mirrlees, Watson and Yarvan Co, 


The Wimbledon District Council has accepted the tender of Mesers. 
Babcock and Wilcox for the supply and erection of a new boiler and 
for the necessary brickwork, at £1,117. The tender of Messrs. 
Crompton and Co. has been accepted for the supply of two steam 
dvnamos at £6,756. Willans engines are to be used, and the first set 
is to be delivered by Oct. 1, 1900, the second by Dec. 21, 1900. 


The Northallerton District Council have accepted the tender of 
the local electric lighting company for the lighting of the district, 
Tenders were submitted by both gas and electric lighting companies. 


The Whitechapel District Beard of Works have accepted the 
tender of Mes-rs. Mather and Platt for the supply of three 275kw. 
steam dynamos at £7,395, and of Messrs. Babcock and Wilcox for 
the supply of two water-tube boilers at £2,650. "The tender of Mr. 
W. Griffiths has been accepted for the construction of the foun- 
dations and up to the ground-floor level of the Osborne-street elec- 
tricity station. 

The following tenders are recommended for acceptance by the 
Bradford Tramways committee :— 

Brush Co. (25 electric tramcar bodies) £5,637 10 0 
R. W. Blackwell and Co. (Ltd.) (25 trucks and trolleys) 1,947 0 0 
Witting Bros. (electrical equipment for 25 cara) .. 5,025 0 0 

The Bradford Tramways committee also recommend the accept- 
ance of the tender of Messers. V. Demerbe and Co. for supplying and 
laying tbe tramway from Four Lines End to the tramway ter- 
minus at Thornton, at 17s. per yard of single track. 


The tender of Meéssr:.. Reame, Wokes and Co. his been accepted by 
the Hull Guardians for the installation of electric light and tele- 
phones at the workhouse. 


The Dundee Corporation have accepted the tender of Messrs. 
Cooper and Greig for the supply of exhaust pipes for their electricity 
station at 14s. 4d. per 100. 


APPOINTMENTS VACANT AND FILLED. 


The Brighouse Corporation invite applications for the position of 
consulting electrical engineer to the borough. Applications must be 
sent in, addressed to the town clerk (Mr. James Parkinson), Munici- 
pal Ottices, before Jan. 10. See advertisement. 


The English Electric Manufacturing Co., of Preston, Lancs., require 
a secretary at their offices in Preston. An advertisement gives further 
particulars, and applications must be sent to Mr. George Flett, 110, 
Cannon-street, London, E. C. 


The Bradford Corporation invite applications for the position of 
electrical engineer to take charge ot their electricity department. 
Salary 4500 per annum. An advertisement contains further 
particulars, and applications must he sent in to the town clerk (Mr. 
Frederick Stevens) not later than Thursday, Jan. 4. 


The Plumstead (London) Vestry invite applications for the post 
of electrical evgineer, to advise upon and desi.n and take sole charge 
of the erection of the electric light plant, worke, and buildings, and 
subsequently to undertake the sole management and control of the elec- 
tric light department. Cummencing ea'ary £400 per annum. Appli 
cat:ons to Mr. E. Hughes, vestry clerk, Plumstead, by 21st inst. 

The Norwich Technical Instruction committee require a principal 
for their Municipal Technical School and School of Science and Art. 
Salary £300. Applications by 20th inst. 


A demonstrator in physics is required for the University of 
Sydney, N. S. W. Salary £350 per annum. Applications to the 
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Agent-Geheral for New South Wales (Sir Julian Salomons), 9, 
Victoria-street, London, S. W., by Jan. 1. 


The Chair of Engineering at University Colleze, Bristol, is vacant, 
owing to the appointment of Dr. Ryan as principal of the Woolwich 
Polytechnic. Applications to secretary by Jan. 16. 

An assistant is required for the electrical engiueer's department of 
Messrs. Lever Bros. (Ltd.), Port Sunlight, Cheshire. See advertise- 


ment. 
BUSINESS NOTICES. 


The Eastern Telegraph Co. ‘notify that their London telephone 
numbers have been changed, and are now as follows: Head office 
Winchester House), 1127 and 1128 London Wall ; London station 
11, Old Broad-street), 1129 London Wall. 

The demand for Brockie-Pell arc lamps necessitates the Brockie- 
Pell Arc Lamp (Limited) removing from Tabernacle-street to larger 
aud more suitable premises in Mus VE Finsbury, E.C. In 
addition to the Brockie-Pell lamps supplied to Greenock, orders are 
on hand for the street lighting of St. Pancras, Shoreditch, Poplar, 
Gloucester, Stirling, and South Shields. 


Messre. L. H. Holliday and W. Pearson (trading as Holliday, 
Pearson ard Co.), electrical engineera, &c., 227, High-road, Streat- 
kam, have dissolved partnership. Debts by Mr. Holliday. 

Messrs. Estler Bros. have removed to 25, Laurence Pountnev-lane 
Cannon-street, London, E.“ 


Messrs. Wilhelm and Co. have removed from 11 and 12 to 3, 
Westmoreland-buildings, Aldersgate-street, London, E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Ata meeting of the Bournemouth and District Electiic Supply 
Co. (Ltd.) it was re:olved to wind up the company voluntarily, 
and to appoint Messrs. A. H. Sanderson and H. B. Renwick liqui- 
dators, with liberty to carry into effect an agreement made between 
the company and the Bournemouth an1 Poole Electricity Supply Co. 
(Ltd.) These resolutions were confirmed on Nov. 16. 


Claims against V1il Launches (L'd.) are t» be sent by Jan. 23 
55 ane liquidator, Mr. A. L. Dickinson, 19, Coleman-street, London, 


In the bankruptcy of W. Rowbotham, electrical eng'neer, Holm- 
ville, Stanley-road, Teddington, the first me:ting of creditors will 
take place to-day (Friday), at 24, Railway-approach. London Bridge, 
cs the public examination on Jan. 9, at the Court-house, Kingston, 

urrey. 


Claims against W. A. Charles and J. S. Blackwell (trading a3 tlie 
Central Electrical and Engineering Co.), 71 and 111, Church gate, 
Leicester, and 22, Kennington-road, London, S.E, must be in by 
224d inst. Mr. W. M. Richards, 52, Belvoir-street, Leicester, is 
trustee. 


Claims against A. G. Iorig, electrical engineer (trading as the 
Globe Electrical Co.), 46, White Post-lane, Hackney Wick, London, 
E., must be in by 27th inst. Mr. E. H. Hawkins, 3, Barbican, E.C, 
is trustee. 


The examination was concluded last week, at the London Tank- 
ruptcy Court, of Edward C. Glass, electrical engineer, lately trading 
us Geo. Forrest and Son, Nevills-court, Fetter-lane, E. C. Debtor 
applied to pass on accounta showing a deficiency of £1,098. 


H. L. Howard (trading as Thompson, Howard an4 Co.), electrical 
and mechanical engineer, Wyvestow, Dragon-parade, Harrogate, 16, 
Stonegate, York, and 17, Carlisle-street, Hull, has been adjudicated 
bankrupt. The first meeting of creditors will take place on 19th 
inst, at 28, Stonegate, and the public examination on Jan. 5, at the 
Court-house, York. 


A receiving order has been made against Wm. Dalzell (trading as 
Wm. Dalzell and Co.), electrical engineer, 73, Forsyth-road, West 
Jesmond (late 8, Brandling-park), Newcastle-on-Tyne. 


A meeting of the Northern Electric Wireand Cable Manufacturing 
Co, (Ltd.) will be held at Barum House, Harrison-road, Halifax, on 
Jan. 17, to receive an account of the winding up. Mr. J. E. 
Whitham, C. A., is liquidator. 

W. R. Sharp and Co., electrical engineers, 154, West Regent-street, 
Glasgow, have executed a trust deed. Claims to Messrs. Blair and 
Siuclair, 144, West Regent-street, Glasgow. 


Winding-up Petition.—A petition has been presented by Messrs. 
A. Vandam and Co. (for the compulsory winding-up of the Phaeton 
Electrical Co. (Ltd.). The petition will be heard on 20th inst. 


Plant for Sale.—-As announced in an advertisement, Mr. Herbert 
Humphries will sell by auction, on the premises of the Midland 
Acetylene (Parent) Syndicate (Ltd.), Corngreaves, Cradley Heath, 
on Monday, Tuesday, and Wednesday, 18th, 19th, and 20th inst. 
{commencing each day at 10 sharp), the whole of the costly electrical 
and steam plant recently laid down and employed in the manufacture 
of calcium carbide. The plaut includes two Peache high-speed 
engines, two 150 kw. alternators, three Lancashire boilers, &c. 
Catalogues may be obtained from Mr. A. E. Mason, C.A., Priory- 


street, Dudley ; Messrs. Burt and Haviland, solicitors, Bournemouth ; 
Messrs. Homfray, Halberton and Mellor, eolicitora, Brierley Hill 
and Cradley Heath; or from the auctioneer (Mr. Humphries), 
Brierley Hill and Stourbridge. 

In an advertisement eleewhere wiil be found some particulars of 
electrolytic plant and accessories, which are for sale by treaty in one 
lot, or divided to suit purchasers’ convenience. The whole plant is 
d as an electro-plating plant, and includes anodes of copper, 
nickel,and zinc, dynamo, and distribution mains and connections for 
carrying on the business Inquiries should be addressed to Messrs. 
C. and J. G. Potter, Belgrave Mills, Darwen. 

Messrs. Wheatley Kirk, Price and Co. notify in an advertisement 
having for disposal a compound lighting or power set, including 
Willans compound three-crank engine, 320 h. p., and Crompton four- 
pele dynamo. 


Cable for Sale.—The Leeds Electric Lighting department have 
some second-hand Silvertown cable for sale, particulars of which 
are given in an advertisement. 


American Plant Contract.—It is announced that the British 
Thomson-Houston Co.’s new works at Rugby will be equ pped with 
American plant, at a cost of about £500,000. 


Patent Amendment.—The British Thomson-Houston Co. has 
applied for leave toamend the specification of their patent, No. 13,920 
(1892), granted to W. H. Knight and W. B. Potter for “improvements 
in methods of regulating electrically-driven mechanism and apparatus 
for putting same into operation." Particulars of the proposed 
amendment are given in the Ilustrated Official Journal (Patents) of 
Dec. 6. Notice of opposition must be given by Jan. 6. 


Railway and Canal Traffic Act (1888) —Elsewhere will be 
found the official proposed amendment of classification of the Rail- 
way and Canal Traffic Act (1888), for which the consent of the Board 
of Trade has been asked. It will be seen that the amended classiti- 
cation applies to (1) electroliers, (2) phonographs, and (3) photoseopes. 
Notices of objection m ust be sent to the Board of Trade within 21 
days from the 18th inst. 


Westinghouse Plant.--We have received from the British 
Westioghouse Co. five circwars illu-trating the various types of 
dynamos and motors made by their American house, and which thev 
are now prepared to supply in this country. The machines describ: d 
have been on the market in the United States for a considerable 
time, but neverthele:s the circulars ia question, which are illustra'ed 
with finely-executed blocks, offer a useful summary of some of the 
company's specialities Tlie first circular (No. 1,000) deals with 
polyphas2 induction motors of the well-known Westinghouse * C" 
type, and includes illustrations not only of the complete motors but 
of their component parts. The standard motors of 200 h.p. and 
smaller sizes are provided with a cyliudrical frame in which the 
stator is mounted. This frame f rms a lass for the machine an! 
aleo supports the two end brackets carrying the self-oiling bearings. 
Perforated iron plates fitted into these brackets protect the rotor and 
permit excellent venti'ation. They may, however, be replaced by 
solid plates when it is desire] to make the motor absolutely dust- 
proof. Motors of a larger sizə are in the same general form, but the 
cast-iron stator frame is made in two parts, which are separated 
horizontally. "The st.tor consists of a hollow cylinder built up of 
laminated steel rings, elotte l on the inside to receive the conductors, 
these rings being rigidly supported by the cast-iron housing. In 
motors of large sizes the rings are not continuous, but are made up 
of segments and fittel into the corresponding slots in a hollow 
cylindrical cast-iron shell held in the cast-iron frame of the 
motor. As a rule. machine-wound coils are employed, but ia the 
large sizes bar windiog is made use of. The rotor is, as usual, 
built up of laminated steel dises mounted upon an open spi ler, aud 
carries the rectangular copper bars of the winding-in slots. The same 
general form of rotor construction is used for motors fron 1 h. p. to 
500h.p. Circular 1,001 describes belt-driven “ railway generators," 
which are not likely to find a large market in this country. No. 
1,002 describes generators and rotatory converters for electrolytic 
work, some fine examples of which are illustrated in an article in 
another column of this issue. No. 1,003 describes 125 volt con- 
tinnous-current generators for direct coupling to engines, and 
circular 1,004 simular generators for 250 volts. Both of these types 
of generator are multipolar, the fiela castings being divided vertical y 
aud set upon a guide plate, thus affording excellent facilities for 
inspecting or removing the armature or fie'd coil, without removing 
the outboard bearing or dismounting the engine. The field co ls are 
over-compounded to compensate for the drop of potential in the line, 
unless otherwise ordered. The armature winding is made from bars 
of drawn copper, which after being sbaped are thoroughly insulated, 
and baked to remove all moisture T fe coils are held in slots by 
means of retaining wedges of hard fibre, driven into notches near the 
top of the slots parallel with the shaft. It is pointed out that these 
wedges may be pressed out at will, should it become necessary to 
remove anv armature coil. Attention is called to the fact that the 
ring carrying the brush-holder brackets does not project over the 
commutator surface, which is therefore clear, of obstruction and can 
easily be inspected at any time, 
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Packing and Jointing Materials.—A very useful and complete 
catalogue giving particulars of the whole of the various branches of the 
United Asbestos Co.’s operations is now, for the first time, brought 
together into one volume, and will be found of service by users of 
the very varied classes of goods manufactured by this company. 
Asbestos goods are exhaustively treated, as well as rubber manu- 
factures of every description for mechanical purposes, lubricants, 
boiler and pipe coverings and engineers stores, tools, and the every- 
day requisites which to the steam user are a necessity. A special 
feature of the catalogue is the treatinent of packing and jointing 
materials, which include asbestos, rubber, gutta-percha, fibre, canvas, 
hemp, metallic packings, &. For 14 vears in succession the 
company has held Admiralty contracts for these goods, and it is 
fairly claimed that the company’s trade marks and brands are 
recognised as a guarantee of quality in all parts of the world. The 
book is in a handy form and is clearly printed. 


Electric Supplies Catalogue.—A compact illustrated price list 
of electrical accessories and sundries is issued by the Universal Elec- 
tric Supply Co., of 47, Crossliffe-street, Moss Side, Manchester, and 
can be obtained on application. 


Railway Diary and Directory.— We have received from Messrs. 
McCorquodale and Co. the 1900 edition of the “ Railway Diary and 
Officials’ Directory,” published at 1s We have in previous years 
found occasion to favourably review this useful publication, and on 
this occasion we have to record the addition of information which 
helps to expand the book and increase its value as a desk companion. 
To traders having business relations with the great railway under- 
takings of the kingdom the book should prove serviceable. A sheet 
railway almanac accompanies the diary. | 

1900 Calendars.— We have received from Messrs. Street and Co., 
the well-known London advertising contractors, a copy of their 
calendar for 1900. We have previously had occasion to compliment 
this firm upon the design of its ca'endar. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 6 to Dec. 12, 
with the ports of destination :— 

A frica— Cape Town, £259 ; Chinde, £86 (telegraph material) ; Durban, 
£3,384 (including £3,202 telegraph material) Argentina— Buenos Ayres, 
£2,442. Australasia— Adelaide, £100 (telegraph material); Auckland, 
£33 ; Sydoeey, £1,085 ; Townsvillé, £265 (including £220 telegraph 
material); Wellington, £67. Belgium Ostend, £37. Brazil—Bahia, £57 
(telegraph instruments). Ceylon—Colombo, £858 (including £34 telegraph 
material). Chtli—Valparaiso, £110. China—Shanghai, £79. France — 
Bordeaux, £32. Germany—Hamburg, £605 (including £220 telegraph 
material). Holland — Amsterdam, £60. Hong Kong—£195.  India— 
Bombay, £74; Calcutta, £10. Japan — Kobe, £106 ; Yokohama, £143. 
Russia—Odesea, £151. Spain—Santander, £30. Straits Settlements — 
Singapore, £17. Sweden —Stockholm, £338 (including £310 telegraph 
material). United States— Boston, £25. West Indies—Trinidad, £46. 
Total, £10,694, against £15,957 in the corresponding week last year 
(Dec. 7 to Dec. 13), 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Auckland. Two applicat:ons by private companies for provisional 
ordera have been lodged for this district, but the Council have 
decided to support that of the Urban Electric Supply Co. 


Battersea (London).—The Lighting committee have under con- 
sideration the question of installing electric light in ds remises 
on the principle adopted by the gas companies in the supply of gas 
and gas fittings without requiring direct payment for the latter, and 
the vestry clerk has been directed to communicate with local 
authorities supplying electricity in the United Kingdom asking for 
information on the subject and to report concerning the powers of 
the V«stry in the matter. 


Belfast.—Althongh the attempts made by the Corporation to 
acquire the undertaking of the Belfast Street Tramways Co. have 
proved abortive, the bill to authorice the purchase of the tramways 
in the city and to work the tame electrically is to be proceeded with. 


Beverley.— The Council are ascertaining the terms upon which 
an electrical expert would be prepared to report on electric lighting. 

Bolton.—The Bradshaw, Breigbtmet and Great Lever electric 
tramway routes were officially inspected by Col Sir F. Maiindin and 
Mr. A. P. Trotter on Friday last. The inspection proved satisfactory, 
and the lines were opened for traffic on Saturday. 

Bradford.— At the Corporation meeting on Tuesday the Electricity 
committee submitted correspondence with the Board of Trade as to 
the requirements of the Board relative to the connection of electric 
tramway rails with water mains or earth plates for testing for 
leakage of return current. It appeared from this correspondence 
that the waterworks department have declined to sanction the neces- 
tary connection to the water mains on account of fear of electrolytic 
action being set up, and it was resolved that the Water committee 


be again requested to give the requisite facilities for connection of 
the electric tramway rails to the water mains. 

The Gas and Electricity committee recommend that the electrical 
engineer be author.sed to lay down electric cables required in con- 
nection with the new tramways, at an estimated ccst of £7,500. 


Cardiff.—At a meeting of the Council on Monday the Electrical 
and Lighting committee presented a recommendation on the subject 
of the litigation between the Corporation ani Messrs. S. Z. de 
Ferranti (Lid). The recommendation was as under: * That 
counsel be instructed that the sub-committee are willing to settle 
this action provided the defendants pay the Corporation £2 500 and 
all costs as between party and party, and that the defendants give a 
written undertaking to put the engine in proper working order, to 
the complete satisfaction of the electrical engineer and Messrs. H. R. J. 
Burstall and Ll. B. Atkinson,witbin six months from this date, or fail- 
ing this to supply the Corporation with a new 300 kw. steam alternator, 
built to and fulfilling all the conditions named in theoriginal specifica- 
tion.” Councillor Meyrick said he understood the defendants had 
paid £1,500 into court, and in view of the intricate nature of the 
action, the risks of the Jaw, ahd the fact that a considerable sum in 
costs would in any event fall upon the Corporation, he asked if it 
was wise to instruct counsel to act specifically on the lines set out in 
the committee’s recommendation. Were they going to stand out for 
this particular sum of £2,500 and costs? He thought the action 
was one in which no reasonable offer should be refus2d. He did not 
think the hands of the sub-committee should be tied to the terms of 
the re:olution. He moved the elimination of the minute, and this 
was approved. 


City and South London Railway Rating.—At vesterday's 
meeting of the Court of Common Council of the City of London, in 
reply to a question as to why the City and South London Railway 
was not rated in the City, Mr. H. C. Morria, chairman of the Finance 
and Improvements committee, stated that the Court did not itself 
rate; it only accepted the rating as settled by the Guardian: As 
the result ot inquiries made upon the subject, it had been ascertained 
that at the meeting of the Guardians on Oct. 18 the item was struck 
out, the view taken by the Assessment committee being that as the 
line does not piss under any sit» previously occupied by a building, 
they could not include it in the supplemental list, but must wait 
until the next quinquennial valuation, 


City of London.—Gas is to be supersedel by the electric light 
at the offices of the City of London Union. 


Clacton.—Mr. W. H. Trentham bas been appointed consulting 
engineer to the Council. 


Colchester.—The National Electric Wirinz Co. has offered to 
Wire premis:s in this district and to provide fittings, &c., on the easy 
payment system, and the Council are seeking further particulars. The 
company undertake to provide and fix all neceseary wires and fittings 
complete and ready for use in all classes of property at a charge of 
Id. per unit on all current used through the wires, with a minimum 
payment of ls. per 8 c.p. equivalent, no charge being made in the 
event of the premises becoming untenanted or the Council failing to 
obtain payment. If the Council adopt a maximum demand system 
of charging, the company undertake to reduce their price propor- 
tionately. Each customer would be given the option of purchasing 
the installation at any time, and the company would give the autho- 
rity the option of purchasing the complete installations by one tingle 
payment. A hire-purchase arrangement to consumers is included in 
the company’s offer. 

Dawson City (BO ).—The telegraph line from Skagway to 
Dawson City has been completed and is now in full operat on. The 
nearest point of call to Skagway for steamers is Cumver'and (B. C.), 
and this places Dawson City within about 21 days telegraphic 
communication with the outside world. It is state] that surveying 
officers are at work for a telegraph line from Ashcroft on the 
Canadian-Pacific route vid Que-nelle (B.C.) to Telegraph Creek, a 
point in the valley of the Stikine River. As soon as this survey is 
completed a telelegraph line will, it is expected, be constructed. A 
branch line to Atlin (B.C) from Lake Bennet will shortly be in 
operation. 


Dewsbury.—The Corporation have arrived at an understanding 
with the British Electric Traction Co. The Corporation s applica- 
tion for an electric tramway order will be withdrawn, and the com- 
pany agree t5 take current from the Corporation works. 


Dundee.—The electricity rental from May 15 to Dec. 1 amounts 
to £2,824. 13s, 5d., an increase of £697. Os. 4d. ; 30 new consumers, 
representing an equivalent of 1,773 8-c.p. lamps were connected to 
the mains during November. 


Eastbourne.—An inquiry was held here last week into tho 
application of the Council to borrow £88,635 for the purchase of the 
undertaking of the Eastbourne Electric Light Co. The town clerk 
(Mr. H. W. Fovargue) said a resolution was passed by the Council 
in Aug., 1899, to apply for sanction to borrow £82,135 for purchasing 
the undertaking. bi this sum £80,135 was for the purchase, £2,000 
compensation to oflicers, and £6,500 for new plant and machinery. 
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The subject had been before the Council since 1897, when they 
instructed Mr. W. C. C. Hawtayne to ascertain the cost of providing 
electric light for public purposes in the borough. Whereas the 
Corporation lighting Bill was then £5,923 per annum, Mr. Hawtayne 
advised them that to put down their own plaut for light equal to 
that then received would cost £3,671 per annum, which would result 
in a considerable annual saving per annum on the lighting of public 
buildings and lamp:. A provisional order was obtained, and nego- 
tiations were entered into with the Eastbourne Co. for the purchase 
ot their undertaking. The company's profits for 1898 amounted to 
£4,574. 5s. 6d., and they had based their calculations on an 18 years’ 
purchase. The gross profits in 1898 were C3, 141; in 1897, £3,619 ; 
and in 1898, £4,574 ; and for three-quarters of the present year the 
profits had been £1,164 more than for the corresponding period of 1898. 
As to the high charge for current (7$d. per unit), they thought it 
should be reduced to 5d. or 6d, and even if this reduction took 
place, there was every reason to believe that the increase in the 
profits would not only be maintained, but he still further augmented. 
‘There was some opposition on the ground that the purchase price 
was excessive, but the consulting engineer (Mr. W. C. C. Hawtayne), 
who valued the undertaking, said that the Council had got a very 
good bargain. It was certainly possible to reduce the cost by the 
substitution of more modern machinery. 


Edinburgh.—The Electric Lighting committee recommend the 
Council to increase the salary of the city electrical engineer (Mr. F. 
A. Newington) by £150 per annum. 


Electric Tramways in South Lancashire.—A meeting of the 
representatives of Eccles, Urmston, Worsley, Little Hulton, Little 
Lever, Whitefield, Barton, and Davyhulme was held last week to 
consider the dra‘t provisional order which is being applied for by the 
United Kingdom Tramway and Electrical Syndicate for the con- 
struction of a system of electric tramways from Eccles to Whitetield, 
and also the bill and plans submitted by the South Lancashire Tram- 
ways Co. Various proposed amendments of the order have been sab- 
mitted to the solicitors of the company. 


Enfield.—An electrical expert is to be engaged by the Council to 
report upon the proposed application of a company for a provisional 
order, and particularly as to whether the Council should itself take 
steps to obtain electric lighting powers. 


Exeter.— Mr. T. P. Wilmshurst, of Derby, has submitted a pre- 
liminary report on the arrangement of the new site for the electricity 

nerating station, and on the recommendation of the Electric Light- 
ing committee has been instructed to inspect the site and report 
Refuse destructor works are also to be erected in conjunction with 
the proposed generating station. 


Great Tarmouth.— In anticipation of obtaining sanction for an 
additional loan, the surveyor has been empowered to advertise for 
tenders for further generating plant, estimated to cost £10,500. 


Greenock.—Recently the Police Board invited tenders for len ing 
the local tramways, but oaly one tender (that of the Greenock and 
Port Glasgow Tramways Co.) was submitted. It has now been 
decided to invite fresh tenders from the following firms :—Greenock 
and Port Glasgow Tramways Co., W. M. Murphy, Dick, Kerr and 
Co., British Schuckert Co., the British Thomson. Houston Co , Diake 
and Gorham Electric Traction Co., and the English Industrials, 


Hanley —At a meeting of ratepayers this week it was decided to 
ask the Council to consider the question of electric lighting. 

Hospital Lighting. —Guy’s Hospital is to be lighted electrically, 
and the contract for the generating plant has been given to Messrs 
D. Bruce Peebles and Co. Willans engines are to be used. 


Howth (Dublin).—An inquiry was held here last week into the 

application of the North Dublin Rural District Council for powers 
to light the district of Howth and Sutton. It is probable that the 
district will before long be lighted electrically, but the Council pro. 
pose to adopt oil lighting temporarily. 
. Light Railways.— The application of the Oldham, Ashton, and 
Hyde Electric Tramway for the extension of their light railway is 
to be opposed by the Hyde and Dukinfield Councils. A joint 
municipal electric lighting and traction scheme for Hyde, Mossley, 
Saly bridge and Dukinfield is being prepared. 

On Tuesday the Board of Trade heard an appeal against the 
confirmation of tlie order of the Light Railway Commissioners for 
the construction of the South Staffordshire light railways (about 
four miles in length) which would form a connection with theWolver- 
hampton tramways. The objectors were the Wolverhampton 
Corporation, and Mr. Lloyd, Q.C., on their behalf objected to the 
E of the order on the ground that the provisions of the 

ight Railway Act hal not been complied with. There were 
numbers of tramways within the foror and the policy of the 
Corporation had been in recent years to obtain control over the 
tramways, and they were now negotiating for the purchase of the 
Dudley and Wolverhampton lines. Negotiations had also taken 
place with the promoters of the South Staffordshire light railway. 
They were now objecting because the promoters had introduced 
junctions which were not in the order before the Commissioners 


Mr. S. Morse (for the promoters) said the lines would be useless 
without these junctions, Mr. Lloyd contended there was no 
authority under the Light Railwavs Act to give Vidc of making 
junctions against the will of a Corporation, Mr. Morse said the line 
was essential for the accommodation of the district, and he contended 
that, as the Commissioners had heard the Corporation, it was now too 
late to raise the objection. The line would be continuous from 
Bilston to Wolverhampton, and it was absolutely necessary that the 
junction should be made. Sir Courtenay Boyle decided that there 
was no power under the order to make a physical junction with the 
Wolverhampton Corporation tramways, and therefore it could not 
be done without the consent of the Corporation. The appeal of the 
Corporation was upheld, and therefore future negotiations as to 
junctions must be confirmed by the Board of Trade. 

The South Blyth District Council have sanctioned a proposa’ to 
construct light electric railways. 


London County Council.— At Tuesday's meeting it was agree! 
to allow the Whitechapel District Board to repay no part of the 
principal on a loan of £10,000 for electric lighting purposes for the 
firat three vears, but to spread the repayment over the term of the 
remaining 39 veare. 

The Finance committee recommen led that a loan of £16,500 be 
granted to the Bermondsey Vestry, repayable on the annuity system 
within 50 years, to defray the co-t of freehold land for an electricity 
station, dust destructor, &c. Dr. Cooper and Lieut-Col Ford 
opposed, aud the recommendation was referred back. 

A loan was granted to the Newington Vestry of £15,500, repayable 
on the instalment system, for extensions to the electric lighting plaut 
at the generating station. 

The St. Pancras Vestry obtained a loan of £24,720 to defray the 
cost of electric lighting in tbe parish. The amount asked for was 
£24971, but £159 was deducted for tools and £84 representing the 
value of a part of the Vestry' chief electrical engineer’s services, 
both of which items it was decided should be charged to maintenance. 

The Parliamenta: v committee receive] formal permis-ion to proceel 
with the nine bills which the Council have presented to Parliament 
dealing with tramways in the Council's area. 


Longton.—The gas manager has been instructed to prepare plans 
and ap-cifications for an electricity supply scheme. The members 
of the Gas and Electricity committee are to visit Stockport and other 
electricity stations, in order to obtain information. 


Marylebone (London).— Last night the Vestry discussed a letter 
from the Metropolitan Electric Supply Co., stating that certain 
repairs were being executed at their works, and asking that con- 
sumer3 should use only a small supply. Sir E. Gals wort hy said the 
company had issued a circular letter yesterday (Thursday) stating 
that it was antici ated that the neces:ary works would be executed by 
Sunday. He urged that the machinery ought to have been 
erected before the company increased their customers He ho 
the Vestry would do all they could to enforce the penalties. 
There were numerous complaints Mr. John Lewis thought the 
company were liable for having coatractel to supply light for 
a given time, and failing to do so. Mr. Strnger (chairman 
of the Parliamentary Committee) said they had decided to at onte 
appoint an inspector. They had sent notice to the company to instal 
without delay indicators at all the circuits the company had. He 
hoped consumers who were not supplied with electric current would 
combine and take out a summons against the company, who were 
liable to a penalty of 40s. a day. When the indicators were put in, 
then if the company did not give the proper pressure they would be 
liable toa penalty of £50 per day. The salary of the inspector would be 
under £5 a week. On the motion of Sir E. Galsworthy it was agreed to 
give the useof the Court House for a meetingof complainingconsumers. 
Whilst the discussion was proceeding the electiic light went out. 
It was then agreed that the Vestry Clerk be instructed to take out 
a summons against the Metropolitan Electric Supply Company to 
recover a 40s. penalty for the non- apply of electric energy. 

A debate followed upon the report from Mesra Whamond, Wil- 
liams ard Co, chartered accountants, as to the valuation of that 
portion of the Metropolitan Co.'s undertaking, situated in St. Mary- 
lebone. Details of this report appeared in The Electrician for Sept. 29 
last. It wes recommended by the Parliamentary Committee that 
copies of the report should be forwarded to each member of the 
Vestry with amerdment cheets, and that the engineers an 
accountants should be asked to formulate a joint report on the 
financial prospects should the Vestry acquire the West London 
undertaking Finally, the recommendation was referred back to the 
committee tor further consideration. 

Municipal Telephony.—Bv the casting vote of the Chairman the 
Wor-ley District Council have decided to support the application of 
the Mutual Telephone Co. for a telephone licerce. 


Omagh (Ireland).—The Council have appointed a special com- 
mittee to obtain information as to lighting the town electrically. 


Pickering.—At the next Council meeting a member will move 
that information be obtained as to the advisability of establishing 
electricity supply works. 
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Plymouth. — The demand for current for private lighting has 
exceeded the most sanguine expectations, aud the question of exten- 
sions is already under consideration. The capacity of the existing 
plant is equal to about 12,000 8 c.p. lamp» In addition to current 
for etreet lighting and electric tramways, already 11,500 8 c p. incan- 
descents are either being supplied or have been applied for, and the 
authorities will soon have to decline to make further connections 
until the plant at Prince Rock works has been extended. The 
Board of Trade has sanctioned the loan for the conversion of the 
Compton tramway section to electric lines. 


Poplar (London).—Last week the District Board of Works 
decided to apply for an additional loan of £4,370 for extensions of 
the electricity supply buildings and to cover excess expenditure on 
original scheme, &c. 


Provisional Order Transfer.—The Glossop Corporation give 
notice of intention to transfer their provisional order to the Urban 
Electric Supply Co. (Ltd.). The right to repurchase at the end of 
seven years or at any subsequent period of seven years is reserved, 
and the company are to lay (if required) mains in any street where 
the Corporation have public lamps, and to supply energy to such 
lamps at 3d. per unit. 


Rhyl.— The Council have applied for sanction to borrow £15,250 
for electric lighting purposes, and £4,750 for a refuse destructor. 
Messrs. W. H. Trentham and G. R. Peers have been engaged to 
prepare the necessary plans and specifications, 


St. Giles (London, W.C.).—On Tuesday the St. Giles Board of 
Works adopted the report of the Law and Parliamentary conimittee 
upon a letter from the secretary to the Post Office dealing with the 
rights of the National Telephone Co. to lay telephone wires and 
pipes under the streets. The committee recommended that no action 
be taken in the matter. Mr. E. Upton eaid that some time ago the 
Post Office entered into a covenant with the National Co. to 
permit them to lay their wires in trenches opened for las el pur- 
poses The Post Office had since changed their mind and a rivalry 
now existed between them and the company. He did not consider 
that they (the Board) should do anything to prevent the National 
Co. from laying their wires. N either the Post Office nor the 
company had authority to open the streets, and if they did the local 
authority could take action against both. 


St. Helens.—Colonel Yorke aud Mr. A. P. Trotter officially 
inspected the Peasley Cross electric tramway route on Friday last. 
The line was opened for traffic on Saturday. 


Sheffield. — It was announced at the Council meeting on Wednesday 
that there would be a deficiency of about £3,000 on the working of 
the electricity department for the current year. The revenue is 
about £2,000 less than last vear ; the expenditure shows an increase 
of £1,000; and the sinking fund absorbs £2,600. Alderman 
Stvring said the Electricity committee had an iniportant undertaking 
to look after, and were justified in saying it would be to the benefit 
of the Council to have more expert opinion to advise as to the future. 
Their experts (Mr. Hammond and Mr. Johnson) did not agree on all 

ints, but there was no disadvantage in that, and the reports sent 
in by these gentlemen conveyed the impression of perfect sincerity. 
Although Mr. Johnson had taken a. somewhat pessimistie view, 
there was evidence in his report that there was an ardent intention 
on his part to make the undertaking work out as well as possible for 
the Corporation. The committee were of opinion that the dividends 
paid by the old company were earned. 


Shildon.—The Council have decided not to proceed with their 
application for a provisional order, but a comuittee has been 
appointed to collect further information, and report to the Council 
on electric lighting matters generally. 


Smethwick.—The Council have decided to oppo:e the application 
of the Midland Electric Corporation for Power Distribution for a 
provisional order for this district. | 


South Shields.— The accounts of the electricity department for 
the half-year ended Sept. 30 show a revenue of £2,859. 28. 3d., and 
expenditure £1,745. 15s. 3d., leaving a profit of £1,113. 78. against 
£150. 13s. 4d. in the corresponding period of last year. For the 
period under review, interest absorbed £931. 6s. 5d., and sinking fund 
£998. 8s. 9d , showing a net deficit of £612. 28. 

An inquiry was held here on Wednesday into the application of 
the Corporation to borrow £15,600 for electric lighting. There 
was no opposition. Technical details were given by the borough 
electrical engineer (Mr. J. A. Jeckell). 


Tiverton.—The Council have decided, on the recommendation of 
the borough engineer (Mr. J. Siddalls), to carry out the provisions of 
their electric lighting order and to erect electricity works on Jand 
adjoining the gas works. Mr. Siddalls recommends the Council to 
lay low tension mains in the principal thoroughfares. He estimates 
that within three years the equivalent of 2,000 8 c.p. lamps would be 
taken up by private consumers, aud during the time the installation 
was working up to these figures inquiries should be made as to 
utilising water-power instead of steam or gas. The capital outlay is 
put at £6,000, expenditure £1,300, and revenue (when the 2,000 


the Leamington and 
tramways with a view to equippiog the lines electrically either by 


parentheses are those of communicators of inventions. 
fication accompanies application, an asterisk is affixed. 


lamps are connected, and including £200 for public lighting) £1,400. 
per annum. 


Telephone in the Navy.—Telephonic communication has been 


established between the Cambridge ” gunnery ship at Devonport and 


the shore training establishment for the gunnery department at 
Trevol A scheme is being arranged to connect up all the naval 


establishments, ashore and afloat, at Devonport by telephone. 


Tunbridge Wells.—An inquiry was held here on Friday into the 


application of the Corporation to borrow £25,000 for electric li hting 
extensions. The town clerk (Mr. Cripps) raid the present a 
lighting loans amounted to £40,000. The equivalent of 24,000 8 c.p. 
Jamps had been connected, and this number would be considerably 
increased by the demands from the extended area. Technical details 
were supplied by the borough electrical engineer (Mr. H. L. P. Boot). 
Thiere was no opposition. 


ectric 


Tynemouth.—A loan of £34,850 is to be taken up from the. 


Public Works Loan Board for electricity supply purposes. 


Walsall —Sanction to an additional loan of £15,000 for extensions 


of the electric lighting undertaking is to be applied for. The demand 
for electricity has increased 50 per cent. 
plant at the station is now. working at its full capacity. 


uring the vear, and the 


Warwick —The Corporation have passed a report recommending 
Varwick Councils to purchase the existing 


the Corporation or under lease to a company. 
Whitechapel (London).—The District Board of Works have 


applied for a further loan of £30,000 at 3} per cent. for electric 
lighting purposes, 
requested to agree toa proposal that repayment should not commence 
until three years after the granting of the loan. 


but the London County Council have been 


Wimbledon.—Up to date the applications for electric current 


amount to the equivalent of 13,000 8 c.p. lamps for lighting and 


1,400 8 c.p. for motor power and heating. 

Workhouse Lighting.—The Liskeard Guardians have instructed 
a committee to obtain information and estimates for lighting th» 
workhouse by electricity and by acetylene gas. 


PATENT RECORD. 


— eos 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messre. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification, The names within 
When complete spect- 


Oct ober 18, 1899. M 

20,818. A. A. BzapLE. London. Improvements in primary electric 
batteries. 

20,862. G. L. ADDENBROOKE. London. Improvements in or relating to 
the method and apparatus used in elecrotatatically measuring 
electric currents in a working circuit and calibrating the 
measuring instruments so employed.“ 

20,877. Tug ImpRoveD Execrric GLow Lamp Co. (LIMITED) and A. 
BARNES. London. Improvements in the manufacture of reflect- 
ing opalescent surfaces for electric lamps or glass reflectors. 

20,882. M. WETDIIc and K. Nies (trading as the Sächsisché Bronce- 

waarenfabrik Aktien-Gesellschaft). Londop. Improved sliding 
contact for telescopic or similar adjustable electroliers.“ 


October 19, 1899. 

20,900. E. M. Satwony. London. Electrically illuminated billiard 
marking board. 

20,903. F. W. WzBB and A. M. Taomrson. Crewe. Improvements in 


apparatus for working railway points and signals by electric 


wer. | 

20,906. EOM Muxro, W. Woop, H. BRECKNELL, and H. I. RoaEms. 
Bristol. Improvements in trolley s:andards ueed on cars or 
wagons electrically propelled from an overhead wire. 

20,912. W. H. MEenRIMAN. Birmingham. Improvements in electric tram- 
ways on a road contact system. 

20,925. C. Luckow, jun. London. A process for directly obtaining the 
caustic lyes and ammonia and earth alkaline bydroxides by 


electrolysie.* 
October 20, 1899. 
20,983. W. WOOD. Bristol. Improvements in trolleys used on overhead 
wires for electric traction." 
20,986. W. W. Havscom and A. HoucH. Manchester. Improvements in 
machines for and the method of making electrodes for storage 


batteries." 
October 21, 1899. 


21,054, G. E. CurLAND and G. Bryant. Bournemouth. A new hot-wire 


arc lamp. 
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21,076. B. WILLcox. London. Improvements in electric cella or batteries. 
(The Columbus  Electricitatsgesell:chaft, ^ Gesellschaft mit 
beschrüukter Haftung, Germany.) 

21,079. R. C. J. SUTHERLAND London. Improvements ia time indicators 
for use in connection with a telephonic service. 

21,083. H. P. Davis and G. Wricat. London. Improvements in con - 

trollera for electric motors. (Dateapplied for under Patents, &c., 
Act, 1883, Sec. 103, March 24, 1899, being date of application in 


United States.) 
October 24, 1899. 


G. BARKER. London. Improvements in the method of and 
means for adjusting or setting of the points of tram lines and 
trolley wires of electric and other tramways. 

21,219. J. Sachs. London. Improvements in electric cut-outs, and in 
electric switch devices applicable to and serving as holders there- 
for. 

C. OLIVER., Plumstead. An improved projector arc lamp. 

J.. A. Jacosson. London. An improvement in ear-trumpets, 
applicable also to telephone receivers and the like.* 

W. R. LAMBERT. London. Au improved method of and means 
for mounting incandescent electric lamps. 

C. Remy. London. Apparatus for enabling the positions of 
foreign bodies visible by the X-rays to be located, and for guiding 
the operator in searching for and extracting the same. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, April 4, 1899, 
being date of application in France.) 


October 25, 1899. 


M. B. Ryan. London. An automatic electric switch. 

T. H. Parker. Wolverhampton. Improvements in switch 
apparatus for use in the surface contact system of electric traction 
and in operating switches used in such system. 

C. SoNDERMANN and R. BERLOW. Liverpool. Improvements in or 
connected with electricity measuring instruments.“ 

A. J. Bourt. London. Improvements in an apparatus for 
exhibiting electric signals, advertisements, and the like. (F. Y. 
Dalziel, France. )* 

A. Fanti. Newcastle-cn-Tyne. Electric motor. 

P. E. PLACET. London. Means of maintaining and renewing 
the charge of electric accumulators working m:;tors for carriages, 
boats, and other vebicles. (Date applied fer under Patent, &c. 
Act, 1883, Sec. 103, May 27, 1893, being date of application in 
France.) - 

H. Aron and Aron Execrricity Merer (Limiten). London. 
Improvements in apparatus for electrically winding up or giving 
tension to driving springs.” 

H. Aron and Aron ELegorRIcITY Merer (LIMITED). London. 
Improvements in apparatus for measuring multiphase electric 


currents.“ 
October 26, 1899. 


R. H. WILKINSON. Liverpool. Improvements in or connected 
with trolleys or collectors for electrically - operated carriages. 

E. S. HaLsEY. Chicago. Combiaed maximum and integrating 
electric meter. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, March 27, 1899, being date of application in U.S.A.)* 

A. J. Boutt. London. Improvements in or relating to contact 
devices for electric railways and tramways. (H. Laval, France.) 

A. T. WEDELIN. London. Tanning by aid of electricity. 

J. Sachs. London. Improvements in safety fuses for electric 


circuits.* 
October 27, 1899. 


21,445. T. H. Parker. Wolverhampton. Improved means for use ia 
operating from a running car switches employed with a surface- 
contact system of electric traction. 

T. H. PARKER. Wolverhampton. Improvements in the method 
of forming armature coils for dynamos and electric motors, and in 
apparatus for use therein. 

A. MÜüHLBERG. London. 
electric motor carriages. 

J. A. FLEMING. London. An improvement in rezeiving apparatus 
for wireless telegraphy. 

L. DE MONTGOMERY. London. Improvements relating to the 
utilisation of the momentum of railway trains for the production 


of electricity. 
October 28, 1899, 
S. R. BorrosE. Wallington. A dynamo coil. 
H. LEITNER London. A separator for plates of secondary 


batteries. 
October 50, 1899. 


21,210. 


21,222. 
21,232. 


21,248. 
21,267. 


21,283. 
21,293. 


21,502. 
21,311. 


21,313. 
21,329. 
21,354. 


21,355. 


21,375. 
2' 378, 


21,392. 


21,400. 
21,413. 


21,447. 


21,470. 
21,498. 
21,509. 


Àn automatic charging devioe for 


21,543. 
21,562. 


21,614, A. WisEMAN, Birmingham. Improvements in suspension insu- 
latora for the trolley wires of electric tramways and the like. 

21,650. G. CHAPPELL, Jun., and H. CHAPPELL. Liverpool An electrical 
appliance for working points to tram and railway lines. 

21,634. 3. R. HEIDE. Berlin. Improvements in incandescent electric 
amps. 

21,657. H. BREMER. Germany. Electrodes for arc lamps.“ 


21,0435. J. PEscHEK and N. EDWARDS. 
cut-outs. 

Tus Britis THoMsox-HousrToN Co. (LIurrxp). London. Improve- 
menta in systems of control for electrically propelled vehicles and 
trains. (W. B. Potter and Frank E. Case, United States.)“ 

21,651. Tae British THomson-Hovuston Co. (Liurrzp). London. Improve- 


ments in electric railways and controlling devices therefor. (W. 
B. Potter, United States.)* 


London. Improvements in electric 
21,650. 


21,652. THe BritisH Taomson-Hovuston Co. (LIMITED). London. Improve- 
ments in methods of and means for synchronising electric 
motors. (F. E. Case, United States.)“ 

Tar BnrrisH THomson-Hovuston Co. (Limiten). London. Improve- 
ments in regulating electric motora. (F. E. Case, United States,)“ 

Tax British THOoMSsON-HovsTON Co. (LIMITED). London. Improve- 
ments in electric brakes and method of operating the same. (F. 
E. Case, United States.)* 

21,655. THe British Tuousox-HousToN Co. (LrurrgD). London. Improve- 
ments in systems of controlling electric motora. (A. S. Garfield, 
France.) 

Tue Baitise Taomson-Hovston Co. (LiMiTED). London. Improve- 
provements in systems of control for electrically-propelled trains. 
(E. A. Sperry, United States.)* 

THE British THomson-Hovusron Co. (Liuitgep). London. Improve- 
ments in electric train control systems. (C. E. Barry, United 
States.)* 

Tas British THoMsoN-Housrox Co. (LiurrED). London. Improve- 
ments in signal systems for electric railways. (S. B. Stewart, 
United States.)* 

THE British THoxsoN-HousToN Co. (LiurrED). London. Improve- 
menta in circuit breakers for alternating electric current» (T. J. 
Johnston, United States.)“ 

Tue British THomson-Hovuston Co. (Limiten). London. Improve- 
ments in electric circuit breakers. (H. W. Buck, United States.) 

THe BRrrisH THomson-Hovuston Co. (LrurrED). London. Improve- 
ments in circuit breakers or switches of high potential electric 
circuits, (E. M. Hewlett, United States.)* 

Tak British THomson-Houston Co. (Limiten). London. Improve- 
ments in electric arc lamps. (G. S. Steven, United States. 

Tue British THoMsox-HousroN Co. (Limtev), London. Improve- 
ments in electric arc lamps. (R. Fleming, United States.) 

Tue British TaHomson-Hovuston Co. (LIMITED). London. Improve- 
ments in electric arc lamps, (C. E. Harthan and G. E. Stevens, 
United States.)“ 

Tae British THomson-Hoovston Co. (Limited). London. Improve- 
ments in electric arc lamps. (R. Fleming, United States.)* 

Tug BarrisH THomson-Hovuston Co. (Limitep). London. Improve- 
ments in automatic cut-out for rotary electrical converters. 
(C. P. Steinmetz, United States.)* 

TRE BultisH THomson-Houston Co. (LiuiTED). London. Improve- 
ments in systems of electrical distribution. (C. P. Steinmetz, 
United States.)“ 

Tas British Taomson-Hovuston Co. (LiurrED). London. Improve- 
ments in alternating electric current meters. (W. H. Pratt, 
United States.)* 

Tak British THowsox-HousroN Co. (LiurTED). London. Improve- 
ments in electric metera. (E. Thomson, United States.)* 

THE BnririSH THoMsoN-HousroN Co. (LiMrTED). London. Improve- 
ments in alternating electric current transformers. (A. R. 
Everest, United States.)“ 

A. J. Boutt. London. Improvements in or relating to electric 
batteries. (E. Perrot, France.) 


October 31, 1899. 


T. BELL and S. S. Berry. Manchester. Improvements in and 
relating to switches for electric lights. 

J. R. LocKi&. Glasgow. Improve J starting and reversing switch 
for electric motors, 

T. J. McTicHE. Birmingham. Improvements in electric railway 
rail-bonds. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, May 24, 1899, being date of application in United 
States. )* 

T. W. H. BIDDLE and F. D. Gray, London. Improvements in or 
relating to electric lamps for carriages and like vehicles. 

21,777. D. SzaxkA and Ganz AND Co., Eisengiesserei und Maschinen- 
Fabriks Actien- Gesellschaft. London. Improvements in electric 
conducting sheaths or coverings for articles of ceramic or pulveru- 
lent materiale.* 

21,778. H. RowxTREE, London. Improvements in electrically-controlled 
elevators or lifts.“ 

21,780. H. H. Lake, London. 
Nixon, United States.)“ 

21,785. C. ADAMs-RaNDALL, London. Improvements in telephonic 
repeaters or relays and circuits connected there with and therefor. 

21,796. W. M. Morpgy and G. C. Fricker. London. Improvements iu 
electricity meters, M. 

21,807. L. CAsPER and A. H. PEIncR. London. Improvements in electric 
massage instruments.* | 

21,810. H. P. Davis and F. CON RAD. London. Improvements in electrica 

measuring instruments. (Date applied for under Patents, &c., 

Act, 1885, Sec. 105, April 1, being date of application in United 


States.) 
November 1, 1899. 


21,844. H. C. L. Hol DEN. Woolwich. Improvements in portable telephone 
apparatus. 

21,862. R. Bayer. London. Improvements in bracket for incandescent 
electric lamps and the like. (Colsman and Co., Germany.) 

21,877. A. VosuAER. London. London. Improvements in or connected 
with electric arc lighting. 

21,881. H. H. Laks. London. Improvements in electric incandescence 
lamps. (La Société de Commentry-Fourchambault et Decazeville, 
France.) 

21,882. S. S. GRANT. London. Improvements in means or apparatus for 
use at the crossing points of electric traction trolley wires. 


21,653. 
21,654. 


21,656. 
21,657. 
21,658. 
21,659. 


21,660. 
21,661. 


21,669. 
21,663. 
21,664. 


21,665. 
21,666. 


21,667. 
21,668. 


21,659. 
21,670. 


21,681. 
21,720. 
21,730. 


21,742. 


21,748. 


Improvements in electric relays (W. G. 
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21,886. A. T. M. THomson and P. WanNronD-Davis. London. 


Improve- 
ments in connecting plugs for electrical switchboards.* 


21,895. R. BELFIELD. London. Improvements relating to electric 
rail ways. 
November 2, 1899. 
21,907. C. A. LEB. London. New or improved filaments for incandes- 


cence electric lamps, and processes for manufacturing such 
| filaments. 
21,922. S. RIcHARDSON. Glasgow. Improvements in and relating to valves 
for electric action for organs. 
21,960. W. A. Burns. London. Improvements in electric traction. 
21,966. F. Fanta. London. Improvements in or relating to the manu- 
facture and repeir of incandescent electric lamps. 
21,968. H. H. LzrcH. London. Improvements in aro lamps and roller- 
clutch mechanism for feeding and controlling the electrodes 
therein. (T. E. Drohan, United States.)* 


November 3, 1899. 

21,990. H. OPPENHEIMER. London. Improvements in and connected with 
cord grips for electrical apparatus.  Actien-Gesellschaft Mix and 
Genest, Germany.) 

F. M. Staunroy. Romford. A new or improved method and 
means of recording or indicating the amount of electric current 
or energy in a circuit. 

M. Byxa and F. G. BELL. London. Improvements in electrical 
switches for telephonic systems and other purposes.“ 

R. Eycken, C. Leroy, and R. Moritz. London. Improvements 
in or connected with electrodes for electrolysers. (Date applied 
for under Patents, &c., Act, 1883, Sec. 105, May 5, 1899, being 
date of application in France.)* 

B. T. Euxrr. London. Improvements in means for collecting 
electricity from the overhead conductors of electric tramways, 


22,008. 


22,016. 
22,028. 


22,039, 


SPECIFICATIONS PUBLISHED. 
to oe Specifications can now be obtained at the uniform price of 


1898. 
Vacuum dielectrics, electrodes, and apparatus for the 


14,714. MARTINI. 
production of ozone. 

21,224. Rost and Vacotti. Electric clocks or watches. 

21,715. FERGUSON and WHITE. Automatic means of breaking electric 
circuite. 

21,944. Lucas. Multiple electric switches. 

21,974. CowPER-CoLEs. Electro- deposition of metals. 


22,987. STUTTMANN. Electric arc lampe. 

25,821. GILLESPIE and GILLESPIE. Coin-freed telephones. 

25,841. REID. Brake apparatus for electrically-driven cranes and the like. 

25,955. Taompson. (Elworthy.) Dynamometer or weighing machine. 

56,164. CaLLow and Eck. Resistance switch for electric motors. 

26,257. Ds Corncy. Method of and apparatus for regulating the difference 
of potential at the terminals of dynamo-electric and like 
machines. (Date applied for under International Convention, 
June 6, 1898.) 

25,453. RarnsrorD (Walsh). Collectors for electric tramways on the over. 
head conductor system. 

26,527. Lake (Maxim). Regulators for electric car motors. 

27,453. Leitner. Electric motors. 


1899. 

4,965. Sayer. Means for supplying power on electric and pneumatic 
railways and the like. 

14,514. Cox. Switchboards. 

16,167. JoEDiCcKkE. Switches for conductors in electric traction systems. 

17,477. CHasg, CHAsk, Copk, and PLANTA. Mouldings for electric wires 
and other purposes. 

18,590. Justice Emerson E'ectric Manufacturing Co.) Ventilating fans 
of that class which is employed in connection with electric motors. 

20,972. ANDERS and WirsoN. Adaptation of the telephone to electric bell 
pushes such as are used in ordinary bell and indicator systems 
for private houses, offices, hotels, and the like. 

22,803. STEELE, MaPLE,and Verity. Incandescence electric lamps. 


——————————————M 


COMPANIES' MEETINGS AND REPORTS. 


India Rubber, Gutta Percha, and Telegraph Works Co. 


(Limited). 


The thirty-sixth ordinary general meeting of this company was held 
yesterday (Thursday). The Hon. HENRY MARSHAM presided. 

The SECRETARY (Mr. T. J. Lloyd) having read the formal notice 
calling the meeting, 

The CHAIRMAN aaid : You will have noticed that, in accordance with 
the resolutions passed at the extraordinary meeting held in July, the report 
and accounts now submitted are for a period extending over nine months, 
and that in the future our financial year will terminate on Sept. 50 in each 
year, instead of on Dec. 51 as heretofore. Notwithstanding the trouble to 
thestaff, we believe thebalance of benefit has been on the side of thenew date. 
In comparing the present balance-sheet with that presented at the 
meeting held in February, the only substantial differences to be noticed 
are due to the company at present holding a larger stock of raw material. 


From my remarks at the half-yearly meeting in July you would have 


gathered that, in view of probable work, we had been purchasing larger 


quantities of gutta-percha than the immediate requirements demanded. 
It is well that we took the precaution, because since we bought, owing to 
an extra increase in the consumption of this gum, the available stocks 
have seriously diminished. In the profit and loss account, on the debit 
side, you will notice that in addition to the usual depreciations the figures 
include a depreciation of the c.e. “ International.” During this year 
we sold the vessel aud as we made a loss in the sale, we have charged 
thia loss against revenue. The general business of the company has been 
fairly profitable, and the turnover has exceeded that of the similar period 
of 1898. In trading we are encountering keener competition every day, 
and it is much to be hoped that the prices of raw materials will not 
remain at their present high standards. Since I last addressed you we have 
been obliged to advance our list prices of certain goods, and it is probable 
that we shall have to make a further advance in other lines. Our electrical 
machinery department has been very busy, and, in addition to work done 
for our own factory at Silvertown, has completed installations for several 
municipalities, amongst others Leith, Canterbury, and Greenock. As I 
am addressing you to-day, the official reception of the work done by us at 
Hereford is taking place. At the half-yearly meeting I informed you that 
our c s. * Dacia was about to start for the West Indies, to lay a new cable 
for the International Ocean Telegraph Co. of New York, and I have 
now to state that she successfully completed her task. We have in course 
of manufacture about 1,000 miles of cable for the Commercial Cable Co. 
This cable will be laid next year between Canso and New York. I now 
move the adoption of the report and accounts, and that a dividend 
of 10s. per share, free of tax, payable on 15th inst., be now declared, 

Mr. S. W. SILVER seconded the resolution. 

The CHAIRMAN said be would be glad to answer any questions, 
There being no response, the resolution was carried unanimoualy. 

The Hon. Henry Marsbam was unanimously re-elected a director of the 


company. 

The CHAIRMAN, in acknowledgment, said : I thank you very much 
for the honour you have done me in re-electing me once more a director 
of the company. I may mention that recently I bave had the opportunity 
of visiting the works at Perean, and according to my judgment they are in 
& very good condition, and are very actively engaged with good business. 

Mr. A. WESTON JARVIS was then unanimously re-elected & director, and 

Mr. TREBLE moved the re-appointment of Mesars. Turquand, Youngs, 
Bishop and Clarke, as auditors. 

Mr. LAMONT seconded the resolution, and observed that the note 
appended to the auditor's certificate was exactly the same as that which 
appeared last last year, and at that time it called forth some comment. It 
appeared to him that the auditors either told the shareholders too 
much or too little. Their comments seemed to stir up the suspicion 
that something was wrong with the accounts, and that on a large 
scale. Of couree, the shareholders were amply covered by the reserve, 
this fund being £450,000, and why the auditors should put that note 
to the accounts he could not understand, unless it were to frighten the 
sbareholders. He did not suppose for a moment that there was anything 
wrong about the accounts, or that the reservation of the auditors involved 
a tithe or a twentieth of the amount of the reserve. He supposed the 
directors were satisfied with the matter, but at the same time he did not 
like to read the comment of the auditors in this respect. As he had raid, 
it stirred up suspicion, and rather tended to cast a doubt as to the correct. 
nees and bona fides of the accounts. 

The motion was unanimously passed. 

À cordial vote of thanks to the chairman, directora, and management of 
the company terminated the proceedings, 


Electric Lighting and Traction Co. of Australia 


(Limited). 


The statutory meeting of this company was held on Monday. Mr. J. 
B. BRAITHWAITE, jun., presided, and said the 20,000 £5 Preference shares, 
which were over-applied for, had been allotted. The board had taken steps 
to fiad a competent engineer, and they had selected Mr. Clements, who 
was now in Melbourne in the company's interest. Delay was necessarily 
involved in carrying out the arrangement for acquiring the undertakings 
of tbe A. U. Alcock Electric Light and Motive Power Co. and the New 
Australian Electric Co. They believed, however, that by the end of this 
month the company would be in possession of the two lighting stations in 
Melbourne, and that Mr. Clements would be able toat once concentrate the 
work of both thoee undertakings at the Richmond station. The City Corpora- 
tion of Melbourne had come to an agreement to purchase for £40,000 the 
portion of the electric cables which lay within its boundaries. In considera- 
tion of the transaction the Corporation promised to use their influence 
to obtain for this company powers to light for 25 years important 
residential suburbs of the city, and the board had re:eived informat on 
that such powers had now been granted. By the beginniug of the new 
year the company would be in possession of the two properties, and 
be enabled to introduce various economies as the result of the 
proposed amalgamation. The plant of the existing companies was 
already fully loaded, so that for the moment it was impossible to 
supply current to any further lights. Ordera had already been placed 
for two additional 500 kw. generatora. They hoped to commence 
the supply of current in the city of Geelong by the winter season, in May 
or June next. Since the formation of the company the board had taken 
advantage of an opportunity to acquire the undertaking of the South 
Australian Electric Lighting Co., which was formed to obtain rather 
exceptional legislative powers from the colony, including the lighting of 
Adelaide. The directors regarded this as a somewhat valuable acquisition. 
He thought the prospects of the company were quite equal to those fore- 
shadowed in the prospectus. 

A vote of thanks terminated the proceedings. 
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BRITISH SOUTH AFRICA CO.—The report of this company to March 51 
states that Rhodesi» is about to make application for admission into the 
Postal Union. On Sept. 50 1898, 62 telegraph offices were open. Of these 
17 were in the Bechuanaland Protectorate, 12 on the African Transcon- 
tinental Co.'s lines, and 12 on the British South Africa police telephone 
lines, The Rhodesia telegraph system, including the tranecontinental 
line, consisted of 2,635 miles of line with 3,163 mites of wire. The police 
telephone system, at Sept. 30, 1898, consisted of 251 miles. Telephone 
exchanges have been opened at Salisbury and Bulawayo. The trans- 
continental telegraph line was completed to Karonga on Lake Nyassa in Oct. 
1898. On Aug. 25, 1899, the Karonga-Abercorn section had been com- 
pleted to within 25 miles of Abercorn on Lake Tanganyika, and a tempo- 
rary telegraoh office had been opened at the Saisi river. A branch line, 
125 miles long, is being constructed from Domira Bay, Lake Nyasa, to 
Fort Jameson, in M'peseni's country. In July, 1898, the British South 
Africa Co. took over temporarily the maintenance and working of the 
African Transcontinental Cos lines under an agreement with that 
company. The whole of the line from Umtali to Lake Tangan- 
yika is now worked and maintained under the supervision of 
the Postmaster-General of Southern Rhodesia. The transcontinental 
line now consists of 1,027 miles from Umtali to Abercorn, and 57 
miles of the branch line (Chikwawa), Chiromo—totul 1,021 miles. The 
Imperial German Government bas recently agreed to the extension of the 
line from Abercorn northwards through German territory to British East 
Africa. Negotiations with the Eastern Telegraph Co. (Limited) and the 
Eastern and South African Telegraph Co. (Limited) for the provision of addi- 
tional cable communication between the United Kingdom and South Africa 
were brought to a success ful issue by Mr. S. R. French, C. M. G., the Postmaster- 
General of the Cape Colony, during his visit to England in Aug., 1899. A reso- 
lution in favour of the scheme for a third cable was pa: sed at a conference 
subsequently held in London, and a draft agreement with the Eastern 
Telegraph Co. (Limited), and the Eastern and South Africau Telegraph 
Co. (Limited), bas been submitted to the Colonial Office. The directors 
have expressed their willingness to support the scheme upon the lines 
proposed. The rate for cable messages to South Africa wan reduced on 
Sept. 1, 1899, from 5s. to 4s. per word, inclusive of the South African 
terminal rate. The Rhodesian terminal rate was at the sime time 
reduced from Id. to 2d. per word. In Bulawayo a system of electric 
lighting has been established. 


CALCUTTA TRAMWAY OCO.— The report of the directors states that the 
protracted negotiations for the introduction of electric traction on the 
tramways have been brought to a successful conclusion. The principal 
conditions of the nex agreement are: («) That the company shall remain 
in possession of the lines for 50 years from Jan. 1, 1901, ia consideration of 
the company converting the system from horse to electric traction within 
three years; (b) that the track rent payable to the Corporation for all 
lines now existing witbia their jurisdiction shall be Re. 35, O00 per 
annum from date of completion of the electrical equipment ; (c) that, 
in lieu of all existing rights of purchase, the Corporation shall have 
the right of acquiring the undertaking, at the expiration of the above- 
mentioned period of 30 years, upon paying 25 years purchase of the 
average annual profits for the preceding seven yeara. If the right 
of purchase is not exercised at the expiration of 50 years, it can only be 
exercised at the expiration of successive periods of seven years. The 
climatic conditions, the uncertainty of prices of forage due to recurring 
periods of dearth and famine, aud the inability of the horses themselves to 
do the work required of them, have hitherto made it almost impossible to 
meet the requirements of the travelling public, but the introduction of 
electric traction will obviate these difficulties. In order to provide capital 
for carrying out the electrical equipment the directora propose to create an 
issue of £350,000 44 per cent. first debentures, which they estimate will 
suffice to redeem the existing issue of £100,000 5 per cent. debentures, to 
pay for the conversion to electrio traction, and leave a margin of capital 
available for extensions or for the general purposes of the company. Pre- 
liminary surveys are in progress, and within a short time the directors will 
be in a position to let the contract for the electric plant, &c. No time will 
be lost in pushing on with the work, so that the new method of traction 
may be in operation at the earliest possible date. 


MUTUAL TELEPHONE CO. (LTD).—The report of the directors of this 
company, dated 23th ult., contains a resume of the proceedings of the 
directors since the registration. It iz stated that capital to the extent of 
£82,505 was raised directly after resolutions in favour of the company had 
been received from the local authorities of Manchester. Salford, Eccles, 
and other district3 in the Manchester telephone area. The Postmaster- 
General was then notified that the complied with the conditions for the 
grant of a licence required b; the Treasury Minute of 1892, and a licence 
was asked for. Later, on pressure from the directors, the Postmaster- 
General replied “that he did not propose to issue any more licences to 
private companies for carrying on telephone business," The directors 
thereupon appealed to the Manchester Town Council for support, and 
the council addressed a communication to the Postmaster-General in 
favour of the company, only to receive a reply similar to that set 
out above. The council sent a deputation to the Postmaater-General, but 
without result. The directors appealed to the Treasury, but received no 
definite reply to their written commication. A final memorial was then 
prepared and presented to the Treasury, signed by about 100 members of 
Parliament. Sir W. H. Houldsworth, Bart., M. P., succeeded in inducing 
the Chancellor of the Exchequer to receive a deputation on behalf 
of the company, and the directors endeavoured to secure the support of 
the telephone committee of the Manchester City Council towards this 
deputation, but without success, Subsequently the directors placed their 


views before the Manchester Corporation, who appointed three representa- 
tives to attend the deputation to support the claims of the company. As 
& result the company were informed that the Treasury had definitely 
decided to grant it a licence. This brings the proceedings of the directors 
up to the paseing of the Telephone Act of 1899, and the company were 
thereupon informed by the Postmaster-General that the resolution in their 
favour, already passed by the Manchester City Council and other local 
authorities in the Manchester telephone area, must be again reconfirmed, 
and the directors have obtained such reconfirmation from the majority of 
the local authorities, but not from the Manchester Corporation, who 
adopted an amendment to the company’s application by which the final 
decision of the Council was postponed. This postponement was unfor- 
tunate, since the company’s capital was subscribed on the condition that 
the license should be obtained not later than Dec. 31,1899. A memorial 
is about to be presented to the Mauchester City Council with a view to a 
apecial meeting being called to enable the directors to comply with the 
condition upon which the capital was subscribed. It will be seen that 
there is no time to be lost. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— 


ADELAIDE DEVELOPMENT OO. (LTD.). — This company was registered 
on Dec. 2, with a capital of £25,000 in £10 shares, to carry on the business 
of tramway proprietora, electricians, mechanical and electrical engineers, 
&c., in Adelaide, South Australia, or elsewhere; and to enter into an 
agreement with the British Westinghouse Electric and Manufacturing 
Co. and Callender's Cable and Construction Co. (Ltd.). The subscribera are : 
L. H. Grundy, S. E. Appleton, J. W. Ward, T. C. Richards, E. E. Ford, G. 
C. Eggleton, and A. Booker. 


ATLAS ENGINEERING CO. (LTD).—This company was registered on 
Nov. 27, with a capital of £2,000 in £1 shares, to acquire the business 
carried on at Southport under the title of Wild, Rothwell and Co., and to 
carry on the business of electrical, mechanical, and general engineera, 
motor car builders, &c. The subscribers are N. T. Pollitt, J. Malam. 
T. Pendlebury, J. B. Hawortb, J. B. Davenport, J. Hall, and Mrs. A. 
Pendlebury. The firat directora are J. Malam, N. T. Pollitt, and T 
Pendlebury. 


ELECTRIC LIGHT INSURANCE AND MAINTENANCE CO. (LTD.) —This 
company was registered on Dec. 4, with a capital of £10,000 in £1 shares, 
to take over the business uow carried on by the Electric Light Insurance 
and Maintenance Co. (Ltd.), to carry on the business of aa electric light 
and electrical supply company in all its branches, and auy guarantee, in- 


demnity, and insurance business, except life insurance. The subscribers 


are: A. Lood, H. E. Lowry, J. B. Evans, D. Millist, G. R. Wellington, F. 
Flower, and H. H. Lyde. 


HUDSWELL, CLARKE AND CO. (LTD.).—Tais company was regis- 
tered on Nov. 23, with a capital of £100,000 in £5 shares (2.000 Five 
per Cent. Cumulative Preference), to acquire the business of Hudswell, 
Clarke and Co., to carry on the business of steel converters, mechanical and 
electrical engineers, &c. 


OLDFIELD AND OO. (LTD.).—This company was registered on Nov. 20, 
with a capital of £10,000 in £1 shares, to acquire the business carried on 
by Oldfield and Co. (Limited), and to carry on the business of electricians, 
brass and iron founders. 


ROTARY PISTON ENGINE CO. (LTD.)—This company was registered on 
Nov. 28, with a capital of £2,000 in £1 share, to acquire paten’, 
Nee. 5,086 and 20,332 (1899), and to carry on the business of electricians, 
engineers, &c. 


BRITISH ELECTRICAL ENGINEERING CO. (LTD).—Taue annual 
return to Sept. 22 gives the capital as “£660,000 in 180,000 Ordinary and 
150,000 Preference shares of £2 each. 90,0(0 of each have been taken up 
and paid for in full. 


EAST GRINSTEAD ELECTRIC LIGHTING CO. (LTD.).— This company’s 
annual return to Nov. & gives capital as £15,000, in 5,000 Preference and 
19,000 Ordinary shares of £1 each. Seven Ordinary shares have been 
taken up. No calls have been made. 

MONTE VIDEO TELEPHONE CO. (LTD.)—This company's annual 
return to Nov. 9 has been filed. The capital is £160,000 in 87,000 Prefer - 
ence and 73,000 Ordinary shares of £1 each. 86,492 Preference and 72,680 
Ordinary have been taken up, and are all considered as fully paid. 


CITY NOTES. 


[o ss) 


MEMORANDA.—Bank rate 6 per cent. (since Nov. 30, 1899). Price of 
silver 271d. per oz. (Dec. 14). Consola (22 per cent.) 1018—101j for 
money, 102—102] for account; 21 per cent. 98—98} (Dec. 14). Stock 
Exchange Settling Days: Consols, Jan. 4 ; Stocks and Shares Continuation 
Day, Dec. 27; Ticket Day, Dec. 28; Pay Day, Dec. 29; Mining Share 
Carry-over Days, Dec. 23 and Jan. 9. 


BARROW-IN-PURNESS TRAMWAYS CO.—The undertaking of this com- 
pany has been purchased by the British Electric; Traction Co. The 
Barrow Co. recently offered the lines and rolling. stock to the Corporation 
for £22,000, but the offer was declined. 
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CHELSEA ELECTRICITY SUPPLY CO. (LTD.).—The books of this com- 
pany are closed from 15th to 21st iost. inclusive, on account of payment 
of interest for the half-year cn the Debenture stock. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.). — The transfer books 
and register of holders of the £400,000 Five per Cent. Redeemable Deben- 
ture stock will be closed from 18th to 50th inst. inclusive, for preparing 
the warrants for the interest due Jan. 1. 


COMPENSATION AND GUARANTEE FUND (LTD.).—We welcome the 
formation of this company, which has been established (according to the 
prospectus) to traneact all kinds of insurance business, life assurance 
excepted. A prominent feature of the company’s operations is to be the 
undertaking of employers’ liability and workmen’s compensation risks. 
The company has a strong board of directors, including the heads of many 
responsible commercial houses. Weakness is shown, we think, in its total 
authorised capital, which is only £400,000, in 80,000 shares ‘of £6 each. 
The issue made this week is for £200,000 in 40, 000 shares, payable bs. on 
application, 5s. on allotment, and 10s. three months after allotment, which 
provides a present capital of only £40,000. This is a weakness which will 
be made the most of by the heavily- capitalised i insurance companies whose 
fatuous policy in connection with workmen's compensation and employers’ 
liability has, we believe, been the main cause of the formation of the 
Compensation and Guarantee Fund, Ltd. Had the capital of the new 
company been £1,000,000 and the first issue £250,000, the insuring public 
would have been impressed with the magnitude of the undertaking, but 
in these days of big figures £40,000 doea not seem at all an adequate 
paid-up capital, even at the start, for the vast amount of business which 
awaits a company prepared to undertake employers’ liability and workmen’s 
compensation, fidelity guarantee, accidents, fire and burglary rieks on 
anything like reasonable terms. We await the publication of these 
terms with interest, and in the meantime commend the remarks of 
Mr. J. Chamberlain, M. P., published in our last issue (p. 243) to the directors’ 
careful consideration. 


EASTERN TELEGRAPH CO. (LTD.).—This company announce the pay- 
ment on Jan. 15 next of dividends at the rate of 54 per cent. per annum, 
less income tax, on the Preference stock for the quarter ending lst inst., 
and an interim dividend of 1} per cent. on the Ordinary stock, free of 
income tax, in respect of profits for the quarter ended Sept. 50. The 
transfer books will be closed from Jan. 8 to 15 inclusive. 


ELECTROLYTIC ALKALI CO. (LTD.).— Letters of allotment in the recent 
issue of capital have been posted. 


W. T. GLOVER AND CO. (LTD.).—The Debenture stock transfer books of 
this company will be closed from 16th to 80th inst. inclusive, for the pre. 
paration of interest warrants. 


GUTTA PERCHA CORPORATION (LTD.).—Àn extraordinary meeting has 
been convened for the purpose of winding up, and, if considered expe- 
dient, reconstructing the company. 


LONDON ELECTRIC SUPPLY CORPORATION (LTD.) -The transfer 
books of the Four per Cent. First Mortgage Debenture stock are closed 
from 11th to 31st inst. inclusive. 


NATIONAL TELEPHONE CO. (LTD.).— The transfer books of the Three 
and-a-half per Cent. Debenture stock will be closed from 18th to 30th inst. 
ee for the preparation of warrants for the half- year's interest due 
Jan. 1 


WESTERN TELEGRAPH CO. (LTD.).—The special resolutions changing 
the name of the Brazilian Submarine Telegraph Co. (Ltd.) and the Western 
and Brazilian Telegraph Co. (Ltd.) to the “ Western Telegraph Co. (Ltd.) 
having been duly confirmed by the shareholders of the two first-named 
companies, sanction to the change has been given by the Board of Trade 
and a certificate has been issued by the registrar of joint stoch companies. 


WESTERN UNION TELEGRAPH OO. (LTD.).—The Executive committee 
recommend the usual quarterly dividend of 1} per cent. 


ELECTRIC TRAMWAY AND D RAILWAY TRAFFIC RECEIPTS. 


| Na: prse 
Line. Week 8 Inc. |N 
mb eI 
| — CÓ: „ 
1389 £ £ £ ' £ 
*Birmingham Tramways. Dec. 9 ; 4,134 + 266 23, 95,998 + 9,811 
Blackpool Corporation... „ 7 138 r 11, 36! 20,309 | + 4,266 
Blackpool and Fleetwood , 9 127 — 10, 23, 19,864 f 5,877 
Bradford Corporation... „„ 10 535'+ 88! 69 22,969 s 
Brisbane Trams ......... Oct. 25 1,497 T 385 4| 6,146 |+ 2,110 
Bristol Trams & Carriage Dec. 8 2,6381 T 75 23| 72,080 |+ 8,539 
Buenos Ayres & Belgrano Nov. 12 2,494/+ 902 45 97,361 4 43,862 
City & South London Ry. Dec. 10 1,110 — 7 24 25.650 — 103 
Dover Corporation „ 9 145'+ 3 26 7,762 |+ 1,044 
Dublin United ............ „ 8 2,944 ＋ 230 ... m is 
Dublin Southern Dist...| „ 8 672 + 22 ie | se 
*Glasgow Corporation. „ 9 | 8,6607 + 602 ... | 
*Liverpool Corporation... „ 2 6, 982 71,250 48 331, 0096 | +40, 167 
Liverpool Overhead Rly. „ 10/1 1,453 * 70; 25 38,938 +1 ,883 
She field Tramways ...... „ 10 1,745 161 50 | 71,317 + 20,506 
"South Staff. Trams.,... „ 8 671 71. 49 32651 |+ 1,701 
id * Partly electrical. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


Paxzsgxr | ÁMOUNT | Last 
AMOUNT, or | Divi- NAME, | 
= SHARR. | DEXD. ! 
| TELEGRAPHS. 
£110,900 100 4% "African Direct Telegraph 4% Mort. Deb. (red.) 
26,000 10 iei Amazon Telegraph E EE or reU EER VM DE QURE 
£125,000 100 5% er Cent, Debeutures 
£875,520 | Stock 15/0 nes le. iae can. "— 
£3,082,240 | Stock 90/0 Preferred ........- eese 
„083,240 Stock 18/0 Do. e or ess stinatsaeeradeGevericaatiaess 
206,998 10 5/0 Brazilian Submarino MD 
£76,000 100 6% Do. 5 per Cent. Debs. (2nd Series, 1900) ...... 7 
$10,000,000 | $100 111 “Commercial Cable Capital Stock... 
1,982,828 | Stock 47 Do. 4per Cent. Debenture Stock................. 
18, 10 8/0 Gane Submarine Ordinary  ................ eere 
6, 10 10,0 Do. Preference 10 per Cent. ........................ | 
12,981 5 2/0 | Direct Spanish Ordinary... «tiat. 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference pala 
£30,000 60 4%, Do. 43 per Cent: Debentures .. bici oce 
00,710 20 30 Direct United States Cable eee 
£120,000 100 4% | Direct West India Cable 44% Reg. Deb. (red.) .... 
£4,000,000 Stock 57 Eastern Ordinary ...... . . ... . 
£1,795,000 | Stock 847 Do. 3 per Cent. Preference Stock. 
£1,482,268 | Stock 4% ( Do.  4per Cent. Mort. Deb. Stock (red.) 
250,000 10 2/6 | Eastern Extenslon . 4 . . 
,000 | Stock 4% Do. 4 per Cent. Debenture Stock. 
£10,200 100 6% * Do. 5% (Austin. Gov. Sub.) Deb., 1900 (reg.). 
100 5% Do. (Beer, ie israe icre ues | 
£17,400 100 5% Eastern and S. African 57 Mort. Deb., 1900 (reg.).. 1 
£34, 100 5% Do FBC ˙” AAA ⁵³»W¹ 8 
£300,000 100 44 Do. 4 per Cent. Mortgage Debentures, 1909 .. 
£200, 25 47 Do.  4per Cent. Mauritius Sub. Debs. (red. m 
180,227 10 1/9 | Globe Telegraph and Trust q 
180,042 10 8,0 Do. 6 per Cent. Preference. 
150,000 10 5/0 | Great Northern of Copenhagen M OUS | 
£89,600 100 44% ' Halifax & Bermuda Cable 44; lst Mort. Deb. (red.)... 
17,000 25 12/6. | Indo-EHFopeBD...... oorr eer rra or Eo den reip e e meet | 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904 | 
£100,000 100 4%, | Pacific & European Tel. 4% Guar. Debs. (red.) 
11,839 8 4/0; 2 ROMEO Binion o dente d ade DERE Tarsus ! 
3,981 £100 Cert.) 6% Submarine Cables Trust . . . 
15,609 10 zat West African Telegraph ................sccccoensersveceeusnees ; 
£200,000 100 6% * 5 per Cent. Debentures (red.) 
30,008 23 West CORE ere ied | 
£160,000 100 4% DO. 4perCent. Debentures .............. q 
88,321 10 6d. | West India and Panama . | 
94,563 10 6/0 Do. 6 per Cent. Ist Preference seese. | 
4,000 10 6/0 | Do. ò per Cent. 2nd Preference. q . 
280,000 100 5% Do.  bperCont. Debentures ...... T 
£280,781 | Stock 47 | Western & Brazilian 4 per Cent. Dobenture Stock ... 
£159,100 | 100 6% Western Union 6 per Cent. Sterling Bonds (red.) E 


Paxvious | | RATE PER : Bustness Dorn 
Wexk’s PRICE, | Wednesday, Cext. | Drivmexp Dux. Dura Week 
Dic. 6. | Deo. 13. YtKLDED. | KN DINO Dec. 18. 
NM NN 
£ 8. d. Highest Lowest 
100 104 100 104 31611 January and July. M | ss 
3 4 3 4 ane | June and December .. das Ww 
85 9) | 85 90 511 1 ae ies 
65 68 6 68 5 3 8 | Feb., May, Aug., Nov. x | a 
1154 116} | 1151 1167 5 3 11 í b 1163 115 
17 là 161 171 5 4 4 id 175 16; 
15 155 H 16] 4 11 10 | Mar., June, Oct., Dec. 153 14 
107 ]u 107 111 411 6 June and December... " vis 
198 102 198 202 819 9 | Jan., Apr., July, Oct. ; swi 852 
lo$ 105 103 105 316 6 a | 104 103 
9 10 8} 9 8 8 5 | February and August £4 ec 
19 20 ly 29 6 0 0 39 (X) eee eon 
4 5 4 6 4 0 O | April and October...... vs - 
9 10 10 500 see - 
1037 1077 103% 107% 441 January and ‘July... es sae 
111 121 11 12} 614 3 Jan., Apr., July, Oct. 12 ass 
101 104 101 104 4 710 June and December .. T a 
164 159 150 155 411 6 Jan., Apr., July, Oct. 156 153 
93 101 08 101 3 9 8 99] 93} 
16 171 115 120 3 611 | May and November. 116 - 
15] 151 15 151 4 8 11 Jan., Apr., July. Oct. 151 14} 
117 122 16 121 3 6 7 February and August si $5 
99 103 99 103 417 4 | January and July...... " 
10) 108 100 103 417 1 " » ah 
99 103 99 103 417 1 " " “as 
100 108 100 108 4 17 1 + ése 
101 104 lol 104 3 16 1l | February and August | 
10172 1041% lol% 108% 3 16 10 | May and November " ids 
là 114 111 1j 4 9 4 Jan., Apr., July, Oct. 111 itt 
lóà 16 1598 1541 316 2 1543 1552 
31 33 31 8 15 9 | January and July. . . s% | b 
100 103 100 103 47 5 | 
48 62 43 52 416 2 , May and November .. 10 | 
108 109 106 109 5 10 1 | March and September ou X 
102 105 102 105 9 17 6 June and . 1034 | 
7 8 7 8 5 0 0 | April and October... 7i 
137 132 126 131 412 1 | ids 
2l 24 34 4 9 3 | December and Jul E Ne 
99 102 99 102 418 0 Marchand Septem 1013 : 100 
t 1 4 1 20 2 I eee 
102 106 102 108 810 8 January and J uly...... sss l ssa 
lj i HU 0 | May and November. "(LI 
9 10 9 94 | 6 3 1 l 0 ” 933 i 9} 
7k 8 71 88 71 2 | 5 
106 109 106 109 413 7 January and July. *"j i - 
104 107 104 . 107 3 15 0 June and December " 
98 103 98 103 | 518-6 March and September | 1 awe 
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ELECTRICAL COMPANIES’ SHARE LIST. 


= — — RAT Ru J Bowtwxas Dor 
7) eee eta te PO Oe MO PREVIOUS Price | Bars PrE Dunixo Wx 
Amount | Lasr | Wzrz's Price, | Wednesday,  Cxxr. | Drvrpexp Dux. URIX Dre 18. 
3 aor, | Pen. NAME. | eee 2 Erpina Dut 18, 
EX.  DEND. elc cran ecol a s 
ZR AF a $. .- | £ s. d. | Highest Lowest 
. | Moris 9 3 i 9 6 13 4 A E IRAE n | wee 
44,000 £5 3/0 | Chili Telephone (fully paid) ...................... eee 415 3 July À i 
224,850 10s. 0/1} Consolidated Telephone Const. & Manufacturing .. 1 | { 5 0 O | October.............. CUN , 
72,680 | 1 0/6 Monte Video Telephone Ordinary. . serc. à x99 5 30 | : 
055 i " De: i 5 per Cent. Preference .................... terete F 51 5 5 5 1 3 Feb and August E : 
490, Ml!!! sorsebosssrtoe otseste eesit 1 15 TONS a | : 
15,000 10 6/0 Do. 6 per Cent. Cumulative let Preference ... n i Ln 5 1070 E i iat qe 
15,000 | 10 6/0 Do. ö per Cent. Cumulative 2nd referee a 33 5 5) 1110 11 7 x » " 
250,000 $ 2/0 Do.  bperCent. Non-Cumulative 3rd Pref. ... 10 do 100 (102 83 8 8 June ànd Deoember..| 160i 
1,329,471 | Stock 34% Do.  Debenture Stock 81 per Cont (red.) . 1 | i^ 5 0 0 | April and October...... iS MK 
171,504 | 1 ae | M IE ——— ——— i : ; E 510 3 July sl ^: 
5 n VOTE C E i . s 
16:699 5 We x Do. 5% Cumulative Preference ( £3. 108. peo ins l k | 105 i | 413 9 | June and December.. Sk 
£179,937 | Stock 5% * Do. 5 per Cent. Debenture Stock (red.) ......... | 
ELECTRICITY SUPPLY COMPANIES. pa) i pog s 2 E 
.. , Bl'ekh'th & Gr'nw'ch D'st'ct Elec.Lt y i | 3 10 ie a a 
29000 10 7/93 Bournemouth and Poole Electricity Supply Ord. . 12 TG 15 ist A " 10 = 5 
6.000 10 4/6 | Do. 4% per Cent. Cumulative Preforence ...... n at 7h 8 3 15 0 i im 
19,661 | 5 | 2/6 Brompton 2 MUR As 5 Supply Ord. .. A 10 9 10 3 310 0 March and September d 5 
000 3 3/6 o. per roferenco ———— ul BH ; B 
20000. 5 id | Calcutta Elec. Supply Ordinary (£4 paid | 2 io i 100 ii 4 110 | February & August... 10 » 
$0,000 5 4/0 | Charing Cross & Strand Electricity Supply Corp. .. 9} i 04 9) 10 RE M TN sea 
20,000 5 | d | D Nos. 3,001 to 50, 000o ))... . 5i 6i | Hi 6 3 12 0 P 5 , A" 
20,000 5 2/3 per Cent. renonce ———— 8 0 | 74 Sh 310 7 March. e us E 
31,000 5 | 2/6 enge i Su L T n Brock (rei) — üt Hs nis 113 4 0 9 June aud December... n: 
£100,000 Stock 414 »SovenrQ ldBonds(red.) ...| 100 110 100 110 4 10 11 | April and October. i ii 
$1 200,000 $1,000 i 54 "Quien Ed MOD. 5780yea 0 llè 123 11 12 500 February and August i 
260000 10 7/0 of London Electric Lighting Ordinary ............ i Ti 13 11 4 5 9 | January and Jul nd July... 133 pe 
40 000 | 10 6% o. 6 per Cent. Cumulative Preference. 45 125 10 3 17 5 June aud £ "P 
2100 000 Stock 57 Do. 5 por Cent. Debenture Stock (red.) 5 i m 10 11 n 10} , 
40.000 10 .. County of London and Brush Prov. Ordinary ......... in i 13 14 4 5 9 | Marchand September zn 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference eee! 11 2M a NEL s > mn z 
£200,000, Stock 7/8 Do. 4%% Deb. Stock Certs. dre oe ) (red.). ... i5 134 114 134 4 1 6 = a 8 
15,000 5 lo% Kensington and Knightsbridge nar /.... 2 7 | 7 7] 317 5 | January and July. M 2 
10,000 5 6% , Do. õ per Cent. lat Preference ..................... : $ 2 338 E x Xn Jas 
110,000 3 DE London le uie d N e : E & 416 0 ng Le 51 a 
48.050 5 3/0 O. 6 por CONE. Freſer ende . ee l 318 4 une, z eae Sés 
£100°000 Btock ` 47 | Do. 4 per Cont. Ist Mort rigage Debentures ...... EU EU ath 1 13 9 0 April and October...... 144 | 133 
62,500 10 . 5/0 | Metropolitan Elec. Supply O eoe 1 to 62,800) ... I 14 11 1 3 7 9 "i Hr 
22,500 10 3/77} Do. (Nos. 62,501 to 85,000) .......... 5 11 Alp 1177 119 3 15 7 June and December... Mie. dr aeg 
£220,000. Stock |: 447 Do. 44 per Cent. Deb. Soc First Mortgage... 97 99 me sss ses iis 
£126,000! Stock — . r EIOOR Ced) ce 15 ae 15 % 313 0 March .. 
62 10 6% Notting Hill Electric Ordinary ..... . . . . : : : 3 50 7 
10,000 5 50 "OSEE 5 Oiii ion R 88 - j 1013 4 " " | ME 
300,000 1 8 A an ec 8 ; 96992020400090992212»009489065905828929* 90 8 5 11 1 eee sas 
£130,070 | Stock 57 River Plate El. Lt. & Tr'ct/n y Ltd, » 6% let Mor. Deb... en 175 18 180 48 11 ~ E EEG 
150,000 $100 E ME Boys! Electric Company 0 f Montres rhe res. 104 106 lust 106 4 5 6 April and Ootober..... ia | i 
£123,200; 100 44% 44 per Cent. let Mort „ 151 16 1549 163 4 711 | February and August i 
1,980 | 5 5/0 St. James's and Pall Mall Electric O Ordinary ......... 0 $79 | 313 8 5 ie fa | ne 
20,000 5 | 3/6 | Do. 7 per Cent. Preference ........... aaa 4 y E 4l 4 | B EY » í 
65,000 5 n South London Flectric Supply Ordinary (fully paid); 11 15 | 14 15 4 0 0 | March and September 143 
79,900 5 5/0 | Westminster Electric Supply Ordinary................. 
| | ELECTRIC MANUFACTURING, uu, COMPANIES. "NM Loro 8 £o 
7j[d. Aron Electricity Meter 6 per Cent. Cum. Pref, ...... 0 0 i i ove 
40 000 4 95 British Insulated Wire e e | i n H 13 H SA E P | : 
27,500 3 8/0 Do. 1 „„ e i 2 i 9 414 1 | September ............... AP s 
90,000 9 2/0 | Brush Electrical Engineering ... . 5 | 24 21 9 2 5 1 1 a Ys . 
90.000 9 1/22 Do. 6 eer Cent. Pref. Non-Cumnlative ......... 110 15 110 115 318 6 | February and Angust — i 
£125,000 | Stock a Po. _ 3nd Debenture Nock m) ue 104 107 101 107 4 411 June and Deoember . | 
. 3 O. 4nd Depeniture Stock (red. . . . s m 
ge idc RA Callender's Cable Construction Ordinary .......... e 13 11 E^ E ó A 2 OIN. i ii 
20,000 5 Do.  6per Cent. Cumulative Preference 51 6 ust ode 318 7 | November and May... : | a 
490,000 Stock 4 Do. _ 44 per Cent. lst Mortgage Deb. (red.) 113 E 1 i 56 8 n 2 : 
3001006 1 ok ; Castner-Kellner Alkali Co. (fully paid) .................. 11 i 1 er iss . * 
60:000 1 0/7! | Chadburn’s Ship Telegraph Ordinary. ! : 1 5658 = i d 
60.000 1 9/73 Do. 6 per Cent. Cumulative Preference ......... : ^ 3i i 410 9 | January and July. 31 | í 
32,098 3 21] | Crompton and Co. (Nos. 1 to 33, ,099) 55 II. 105 100 103 4 17 10 p : — 
99800 d 03 Dane and T 1 per Cont Gan. Pref. ............ i 1 2 ; 2d February and August » | 2 
99.261 5 1/9? Edison and Swan United (“A“ Shares) (£3 paid)... A 3 A 10 ida 4 B 4l S 
17,139 „„ ot ate ene Morano ‘Deb. Stock (red.). 95 97 95 97 | 4 2.6 June and December... i : 
£314,023 | Stock | 4% $ per Ord. (full js 5 5 5 54 5 9 1 | Half-yearly e . 
26,100 5/114 | Edmundson's Electric Corporation ( y pà. : > 2 21 5 2 3 January and July... 21 tg 
112,100 9 1/23 | Electric ydo pedea. Co. (Limited f MS 23 i 81 27 3} 4 6 M | . e 
25.000 : 9 2/95 Do. 7 per Cent. Cumulative erence .; o 1 107 104 107 315 8 January and July geet | * 2. 
182/500 | Stock 47 Do.  4perCent. 1st Mortgage p Hed. dos N 0% i i ; a | | 15 
91195 1 n Elmore’s Patent Copper Depositing ....... aus ii i 1 13 » February and August 13} 

2015 5 8/0 | Henley's Telegraph Works Ordinary .. m z 51 ; 5 3 18 3 : s | 55 6i 
13000 NE Do. hb per Cent. Preſeren ee wit aa 111 114 319 6 4 5 n: » 
£30,000 | Stock 477 Do. or Cent. Morigage Deb isk (red.). = n 21 22 4 8 11 21 be 

50,000 1 5/0 | India ‘Rubber, Gutta Percha, &c., Works ............... 1007 Sioi 1 104 31811 March and September a i 
2/300 000 wo | 4* Do. 4 per Cent. lst Mortgage Deb. (red.) o "s S 10 4 10 1 | March and July. a 33 36 
3755 12 12/0 | Telegraph Construction and Maintenance ....... mE fag 10 . 108 315 8 a 5 
200 100 4Y Do. 4 per Cent. Debenture Bonds, 1909 Ce 5 10 9 10 3 10 0 = al 
20,00€ 5 3/0 Do. Manufacturing Ordinary. dresse x A 4 5} 6 1434 Ses in i 
20,000 5 2/6 , Do. 6 per Cent. Cumulative Preference ......... 10 11 10] T | 4 110 April and October...... a 
j ecc mn cap ie a eee May ind November... ! 
, 0. Per n umui&tive rreierence ......... an ovem T se D 
2100009 BE 147 Do. 41 per Cent. let Mortgage Debentures xd 104 100 11 16 40 2 y 
, e 
: ELECTRIC RAILWAYS, TRAMWAYS, Ab. oe a i. ge serene . . " 
6/0 | Blackpool and Fleetwood Tramways ......... — | 411 4 n ves 
2107,00 100 5% Brisbane Tramway 5 per Cent. Debentures............ Eu 92 p^ ET | 217 2 | February and August ad e 
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NOTES. 
— 


WE print this week the third and concluding instalment of 
Prof. J. J. ''HoMmson's Paper On the Masses of the Ions in Gases 
at Low Pressures.” This is the same Paper as was read before 
the British Association at their Dover meeting, and we made 
lengthy reference to it at the time, under the title On the 
Existence of Masses Smaller than Atoms." The Paper 
is undoubtedly one of the most important contributions to 
molecular physics during the last twenty years. Incidentally 
we may mention that we have rarely read a Paper dealing 
with molecular physics so markedly devoid of mathematical 
symbols. The whole is a consecutive, closely-reasoned, 
perfectly logical argument, not a single step being missing or 
superfluous. One cannot but be further struck with the 
author's modest and unassuming references to his own work, 
while giving every credit and rendering every praise to the work 
of those many others who have laboured in the Cavendish 
laboratory on allied subjects. 
be impressed only with the minuteness of his own contribu- 
tion eompared to tlie immensity of the scientific field yet to 
be investigated. In modern times we may liken him to 
Farapay and MAXwELL, the latter on one occasion deriding 
the assertion that mathematicians possessed ideas which mere 


Like NEwrox, he seems to 
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PRICE SIXPENCE (, d.) 
Abroad, 8d., or 16 cents. ^7 Or. or T0pf, 
human language could not express, saying (Complete Works, 
ii., 828) :— 

Let them make the effort to express these ideas in appropriate words. 
without the aid of symbols, and if they succeed they wi.l not only liy us 
laymen under a lasting obligation, but, we venture to say, they will find 
themselves very much enlightened during the process, and will even be 


doubtful whether the ideas, as expressed in symbols, had ever quite found 
their way out of tbe equations into their minds. 


—— 


Pror. THomson began some years ago to investigate the subject 
dealt with in his Paper, when he turned his attention to explain- 
ing a discrepancy observed in the values of the ratio of the mass 
of an ion to the electrical charge resident on it, acccording as 
it was deduced from electrolytic data or from the deflections. 
produced in the path of a cathode ray in a mignetic or electro- 
static field. Guided by a truly wonderful instinct, he suspects 
the explanation must be sought for in his own experiments, and 
sets himself the problem of finding the value of the mass m, 
one of the terms in the ratio e/m. Taking it as proved that 
the cathode rays do consist of negatively-electrified masses 
shot off from the negative electrode, he attacks the question: 
What are these particles? Atoms, molecules, or matter in & 
still finer state of subdivision? The path of an electrified 
particle moving in a uniform elecirostatic field, upon which 
is superposed a uniform magnetic field, is found to be that of 
a cycloid. An insulated plate placed at distances from the 
electrode greater than the diameter of the generating circle 
will not be electrified, and hence the value of e/m is simply 
calculable from the strengths of the two fields and the 
values of the distance between the electrode and the plate 
when the latter is just not electrified. The value of this 
ratio he finds experimentally, is of the order 7:3 x 109. 
To determine the value of e in this ratio, use was made of the 
discovery by C. T. R. WILsoN (Phil. Trans., 1898) that the 
ions produced by ultra-violet light form nuclei round which 
water can be made to condense. The number of ions is 
therefore reduced to finding the number of drops in the 
cloud. By measuring the rate of fall of this cloud, the 
size of each drop is easily caleulable. If then the weight of 
the cloud (i. e., the water formed) be taken, the total number 
of drops, and consequently of the ions, follows easily. 
A measurement of the total quantity of electricity which 
crosses any given plane will therefore give us the value of 
the product of the number of ions by the charges on them, 
and hence of the ionic charge itself. The mean value of e 
found by this method is 6:8 x 101. 
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Turis gives the value of m to be about 1:4 x 10-3 of that of 
the hydrogen atom, or 3 x 10-26 grammes; and since this value 


is found to be the same for ions produced from different. 
metals, the assumption is made that all atoms are built up 


of smaller masses, to which he gives the name “ corpuscles.” 
Atoms of different elements contain different numbers of 
these corpuscles, and electrification is regarded as being due 
to the splitting up of some of the atoms of the gas, ‘ part of 
the mass of the atoms getting free and becoming detached 
from the original atom.“ 

— 

Ir happens occasionally that a local authority is so anxious 
to obtain control of the supply of electricity or the working 
of the tramways in their district, that it is willing to pay 
far too high a price in order to buy out the company which 
is exercising one or other of these privileges. In this and 
our last issue we have recorded cases of purchase or 
attempted purchase against the wishes of a large body 
of ratepayers and their representatives. A remarkable 
method of estimating the purchase price was revealed in 
one Local Government inquiry with respect to the appli- 
cation by a town in the Midlands to borrow money for 
buying a company’s electric light undertaking. The Cor- 
poration’s consulting engineer had-valued it at £8,320, but 
had subsequently said that this price might be treated as 
** somewhat flexible," and had recommended that the Cor- 


poration should come to terms with the company for à sum 


of £11,250, rather than lose the chance of acquiring the 
undertaking. As in most cases of a similar nature, it 
was also advised that the works should be reconstructed 
on a more permanent basis, with more efficient machinery. 
At Sheffield it will be remembered the  Corpora- 
tion, after buying up a company’s undertaking at a 
handsome figure, immediately reduced the tariff for current, 
and thereby incurred a heavy loss on the first year's 
working. In Belfast it was at first decided by a narrow 
majority that the Corporation should spend a substantial sum 
to acquire the tramways from a local company, whose licence 
on several lines will soon begin to expire under the Tramways 
Act of 1870. At a subsequent meeting, however, called by 
requisition, this resolution was rescinded by a two-thirds 
majority. Cases of purchase at an over-valuation, although 
possibly benefiting shareholders, do not tend to the advantage 
of the industry at large. 
| S 

Harr a column of last Tuesday's Times is filled up with a 
detailed account of how a fire originated in the circuit of a 
32 c.p. pendant lamp in a house in Rutland-gate. From the 
description it would appear that the cause of the fire was 
probably a bad joint between the ordinary rubber-covered 
wire and the flexible cord, and that the fuse protecting this 
single-lamp circuit was too heavy. The writer of the letter 
describing this occurrence unkindly mentions the name of the 
wire employed, but omits that of the contractor, whose workman 
is presumably the guilty party. It is to be regretted that such an 
important paper as The Times should lend itself to raising a 
scare as to the fire risks of electric lighting, especially at a 
time when this method of illumination is in bad odour in the 
metropolis owing to the shortcomings of one of the supply 
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companies. Mr. Montague ChRACKANTHORPE, our contem- 
porary’s correspondent, should be informed that the fire risk 
from an electrical installation is absolutely nil if only a tithe 
of the rules and recommendations of the fire insurance offices 
and electric supply undertakers are carried out, and that 
electrically-caused fires are of extreme rarity in this country, 
whereas fires caused by gas, oil lamps, and candles form a 
large proportion of the total. 

An interesting point has been brought to our notice in 
connection with the subject of ** extra high pressure trans- 
mission, discussed in our leading article last week. At present 
in both cases where extra high” pressures are employed in 
connection with electricity supply in this country the trans- 
mission pressure i8 reduced in two steps, and not merely in one 
transformer between the transmission line and the consumers' 
distribution mains. If this is necessary to ensure safety for the 
consumer, it points to an advantage of motor-generators 
over rotatory converters in cases where continuous-current 
distribution is to be combined with high-pressure two or 
three-phase ‘transmission. After an intermediate trans- 
formation from extra high" to “high” pressure, a 
motor-generator whose motor is a high-pressure machine 
can immediately transform down to the consumers’ voltage. 
A rotatory converter, however, must be fed at low 
pressure bearing a certain proportion to the voltage of the 
continuous-current side, depending on whether the system is a 
two-phase or three-phase one; and the alternating terminals 
of the converter are of course in metallic connection, 
through the armature and mains, with the consumer’s house 
wiring. Thus there would be nothing between the consumer 
and the extra high-pressure except one transformer earth- 
shield unless & second transformer were inserted; and to do 
this would make the cost of the rotatory converter system 
higher than that employing motor-generators. Possibly the 
single earth-shield would afford ample protection in the case 
of a breakdown of the transformer, but tests of this safety 
device are wanted under various conditions before this point 
can be definitely settled. It may be presumed also that the 
Board of Trade would have something to say in the matter. 


Tnr Institution of Electrica] Engineers is to be congratu- 
lated on the first two Papers read before it this session, for 
not only were the contributions in themselves interesting and 
instructive, but they led to a discussion above the usual 
standard of that usually elicited by Papers on details of the 
business of generating power for electrical distribution. For 
this reason we have devoted considerable space to our report 
of the discussion (concluded in the present issue), and have 
included the valuable tables and data given by various 
speakers. Although the prime object of the Institution Papers 
and discussions is not the education of students, these younger 
members of the profession were afforded an excellent oppor- 
tunity of learning a great deal on a subject much neglected 
by them as a rule. Many a “third year " electrical 
engineering student, and many a one also who has served 
his time, would, for instance, be unaware that the price and 
calorific values of various classes of fuel are not the only 
factors in determining their relative economy in a supply 
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station. Yet the second evening of the discussion was very 

badly attended, and the proportion of young faces was less 

than usual. 
— i 85 

Aluminium as a Bearing Metal. Aluminium has recently 
been employed as a bearing metal for shaſting in the Madras 
College of Engineering, and has proved satisfactory. 

Cardiff Corporation versus Ferranti.— The hearing of this 
action, which was to have commenced in London on Monday 
last, in the Commercial Court, has been postponed until the 
Hilary sittings in January. 

200th Anniversary of the Berlin Academy of Science.— 
Dr. T. E. Thorpe, foreign secretary of the Royal Society, 
and Prof. W. Ramsay, F. R. S., have been chosen to represent 
the Royal Society in Berlin on this occasion. 


Cable Interruptions and Repairs :— 
Date of CECA Date of i Repair, 


Latakia—Cyprus..................... June 21, 1899 
Cayenne- Pinhieros ............... Oct. 11, 1899 — 
Zanzibar— Mu mbassa . Oct. 27, 1899 


San Thoms = Landa cc tec os. 11,1893 ... Dec. 15, 1899 


Mozambique— Lourenco-Marquez Dec. 17, 1899 ... 
The Eastern Telegraph Co. notified on the 18th inst. . that a 
terrific cyclone at Mozambique had caused interruption of 
the Delagoa Bay cable. Houses were blown down, ships in 
harbour wrecked, the telegraph station unroofed, but the 
instruments were saved. 

Erratum.—In the addendum to Mr. Crompton’s Paper, on 
page 266 of our last issue, the figure for '* Loss in flue gases per 
calculation in the heat balance table at the head of the second 
column should be 1375:66 instead of 1735:66 British thermal 
units. Theitem immediately below that should read '* Loss 
to be accounted for by radiation, incomplete combustion, 
ashes, &c.“ 

Theft of Electrical Energy.—-It will be remembered that 
on more than one occasion the German courts have decided 
that tbe theft of electrical energy was not punishable by law, 
according to the existing code, as electric current or electrical 
energy could not be considerel to be a material object. A 
bill to remedy this state of affairs has now been laid before 
ihe German Federal Council. 

County of London and Brush Provincial Electric Lighting 
Co.—This company has pointed out that our note in last 
week's issue regarding Mr. Sparks’ appointment may be some- 
what misleading. A change has been made in the distribution 
of duties of the staff of the company, and Mr. Sparks has been 
appointed tosucceed Mr. Lawson asengineer-in-chief only, while 
the managerial work reverts to the secretarial department. 

Manchester Literary and Philosophical Society.— The 
council of the Manchester Literary and Philosophical Society 
has awarded the Wilde Medal for 1900 to Lord Rayleigh, for 
his contributions to mathematical physics and to chemistry ; 
and a Dalton Medal to Sir H. Roscoe, in recognition of his 
services to chemistry and scientific education. The presenta- 
tion of the medals will take place at a special meeting in 
February next, when Lord Rayleigh will deliver the Wilde 
Lecture for 1890. 

Combinations of American Telephone Companies.—Our New 
York contemporaries are greatly interested in recent important 
combinations of telephone companies in the United States. 
The American Bell Telephone Co, the company which has 
owned all the more important telephoue patents, and has 
until now occupied a position somewhat similar to the National 
Telephone Co. in this country, is to be taken over by the 
American Telephone and Telegraph Co., or the “long-distance” 
company, as it is termed. In the meantime new combinations 
of the so-called ‘independent ” telephone companies are being 
formed. The situation is not so interesting as in this 
country, however, as the elements of Government and muni- 
cipal competition are both lacking. 


Royal Institution.— The first of Prof. C. Vernon Boys’ 
Christmas lectures to young people, on * Fluids in Motion 
and at Rest," will be delivered on Thursday next, December 
28th, at 3 p.m., the remaining lectures being fixed for Decem- 
ber 30, 1899, January 2, 4, 6, and 9, 1900, at the same 


hour. Lord Rayleigh will deliver six lectures on “ Polarised 
Light“ on the following Saturdays—viz., March 8rd, 10th, 
l7h, 2tth, 81st, and April 7th. Among the Friday even- 
ing discussions arranged at present are Flight, by the 
Right Hon. Lord Rayleigh, on January 19th; ‘ Motive 
Power—High-speed Navigation—Steam Turbines,” by the 
Hon. C. A. Parsons, on January 26th; Wireless Telegraphy,“ 
by Mr. G. Marconi, on February 2nd; ** Recent Studies in 
Gravitation,” by Prof. J. H. Poynting, on February 28rd ; 
and Solid Hydrogen," by Prof. Dewar, on April 6th. It 
must be remembered, however, that these arrangements depend 
in a great measure on the free kindness of eminent men v hose 
time is subject to the certain claims of public or profes: ional 
duty. The arrangements are therefore liable to change. 

Local Centres of the Institution of Electrical Engineers.— 
At the meeting of the Institution on the 14th inst. the 
President mentioned that the Institution for some time had 
been promoting the organisation of local centres both within 
the United Kingdom and without. The consequence was 
that they had three petitions, each signed by more than 50 
members, or persons eligible to be members, for the creation 
of local centres in the following districts—viz , Newcastle- 
on-Tyne and district, Dublin (for [reland), and Glasgow. The 
Council had that evening acceded to the prayer of these 
several petitions, and had created these three local centres. 
Further, a petition. from a similar number of persons in Cape 
Town had b.en before the Council, and they had also decided 
to create a local centre in that town, so that the articles of 
association, which were formulated with a view to carrying 
out this organisation 18 months ago, had now come into 
operation, and the local centres were actually created before 
the expiration of the year 1899. He also announced that the 
Council had, on the recommendation of its Finance committee, 
taken the step of transferring investments from its general 
fund amounting to £1,487 to the building fund, which there- 
fore now practically amounted to nearly £7,000. 


A Searchlight for the New York Fire Brigade.—The New 
York Fire Department, says Electricity of New York, is soon 
to have a novel addition to its apparatus in the form of a 
complete electric searchlight on wheels, which will go to fires 
with the engine, hook and ladder trucks and fire towers, and, 
it is expected, will do a share, fully as important as that of 
any of the other machines, of the work of saving life and 
property. Its purpose will be to light up dark parts of the 
street and aid firemen in laying hose, setting ladder:, and 
also to light up the faces of buildinys where people may be 
in danger, and to throw light into the buildings themselves, to 
aid the firemen in searching for missing persons or other work. 
The machine will resemble a fire engine in general appearance 
and will use a similar boiler; but in place of the pumping 
machinery the engine will drive a dynamo, which will supply 
the lizhting currents for the searchlights. There will be two 
searchlights, each with an 18in. projecting lens, and these will 
be carried on a platform behind the driver’s seat. They can 
be used either from the platform or removed and carried to 
any convenient place near by, their connection with the 
dynamo being kept by means of flexible cables. The lights 
will be provided with lenses which will admit of quick regu- 
lation, so that their light may be spread out over a wide area 
or confined and directed to any particular point. 


Aluminium-Copper Telephone Lines.—The question has been 
asked whether an alloy of aluminium with a small quantity of 
copper could be used as a substitute for silicon-bronze in 
telephone cables. This question is answered in the negative 
by M. Massin in a recent number of the Annales Télégraphiques, 
and is based on the following comparisons :— 

My m alloy. Silicon bronze. 


Deng, ende ER um AD. O wesses 89 
Breaking stress iu tons per sq. in. ... 1774 — — ...... 475 
Conductivity (copper =100)............ AG. 8 des 41 
Resistivity in microhms  ............... $28... .. ases 5°81 
Coefficient of expansion 0'000023  ...... 0:000017 
n elasticity ss. 0˙00012 .. 0:00007 
Price per pound ls. 93d.  ...... ls. 4d. 


With the above data M. Massin has calculated the sag and 
factor of safety for a span of 75 metres (82:1 yards) for 
variations of temperature between — 20°C, and +40°C. For 
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the same factor of safety, 9:25, at — 20°C., the bronze lines 
give a factor of safety 7:5 at + 40 C., whilst the aluminium line 
reaches the same value at +27°C. At +40°C. this factor for 
aluminium rises to 15-25, and the tension to 1:04 tons per square 
inch. Further, the common sag at — 20°C. being 9 O5in., 
reaches 42:5in. and 24·8in. for the aluminium and bronze lines 
respectively, thus requiring more careful installation. As also 
the alloy of aluminium is attacked by most acids, and by 
potash and sea salt, he thinks it inadvisable, at least for the 
present, to think of using it for aerial telephone lines. 


Wireless Telegraphy in the Andaman Islands.—In a Paper 
read before the Indian section of the Society of Arts on 
Tuesday last week, Col. R. C. Temple said that, although the 
extreme north of the Andaman Islands is distant over 100 
miles from the coast of Burma, and the Nicobar group 
is almost equally distant from Sumatra, the intermediate 
groups of islands, the Cocos and Preparis, between the 
Andamans and Burma, would render it possible to extend 
from the Burmese coast to the whole of the Andamans 
and Nicobars, perhaps thence to Sumatra, that system of 
wireless telegraphy now being brought into practical use. The 
idea of setting up telegraphic communication between the 
Andamans, the Nicobars, and India had more than once 
reached the point of plans and estimates, because of the great 
importance of these islands a3 meteorological stations, whence 
timely warning of the cyclones could be given to shipping all 
over the bay of Bengal. The overwhelming obstacles up to now 
had been the physical difficulties and the great cost of laying a 
cable. It was now proposed to utilise wireless telegraphy for the 
same purpose. The total distance from Madras to Port Bluir was 
1,000 miles, from Calcutta 750 miles, from Rangoon 350 
miles. The whole distance was to be divided up into a number 
of sections, the greatest being a length of 55 miles between 
the Alguada Reef and Preparis, and the installations were to 
be set up on the tops of natural peaks. To extend the com- 
munication to Sumatra would involve a 60 miles distance 
between the Great Nicobars and Sumatra, a distance which 
ought to be quite feasible. In this way there could be set 
up an independent telegraph connection between India and 
the rest of the world. 


“« Party Lines.“ — From January Ist next the National 
Telephone Co. has decided to introduce the ‘ party line“ 
system in connection with its exchanges. By this system, 
which is employed largely in the United States and has 
also been used to some extent in France, those who 
wish to have a telephone at a cheaper rate than the ordinary 
subscription can do so by sharing a line with other subscribers. 
Each have their own instruments, but only one subscriber 
can use the line at a time. We understand that the National 
Telephone Co. intend to introduce for those who desire it, 
* two-party,” **four-party," and ‘‘ eight-party ” lines, at 103., 
7s. 6d., and 5s. per subscriber per month respectively and a 
charge of id. per call, the latter being collected by a penny- 
in-the-slot box affixed to each telephone. We are unable at 
the moment to give full technical details of the system 
to be employed; but we may briefly mention tbat each of 
these lines will be a metallic circuit one, and that the 
signalling apparatus of each subscriber will be connected 
between one of the wires and earth, some sort of a code 
probably being employed when more than two subscribers 
share one of the lines. In France and America systems of 
eelective ringing with polarised bells and indicators have been 
tried, and also automatic methods of preventing overhearing. 
It is doubtful, however, whether the extra expense of these 
complications do not so much tend to counterbalance the 
saving in lines as to make party line" connections almost 
as (0 tly as independent ones. A simple connection, such as 
that mentioned above, would, on the other hand, be a con- 
siderab e saving over the co: t of independent lines, and it will 
no doubt prove remunerative at these rates. 


Aluminium Feeders on the Noith- Western Elevated Railroad.— 
Although aluminium has been used for some time as a substi- 
tute for eopper in the transmission of high voltages over long 
distances and in telephone and telegraph work, i:s first applica- 
tion to a direct feeder system is, according to the Street Railway 


Rertew, now being made on the North-Western Elevated 
Railroad in Chicago. The North-Western will be operated on 
the third rail system, the third rail conductor being fed from 
ljin. aluminium feeder cables, of which there will be more 
than 20 miles used. The cables are carried in a wooden 
trough between the up and down tracks, and are supported on 
vitrified clay insulators. The joints, our contemporary states, 
are to be soldered with a ‘‘secret composition " already 
referred to in our columns, the invention of one Henry 
Gronimus, who is making all the joints in the aluminium 
cables on the North-Western structure. The process of form- 
ing a joint is as follows: The ends of the cables are brought 
up into a movable canvas shanty, which can be erected in a few 
minutes at any desired point on the structure, and which 
shields the cable ends from the cold air and wind. It is found 
that by taking this precaution the joint can be made in about 
one-third the time. The ends of the cable are covered with fire- 
clay and fluxed with composition, after which they are brought 
to a white heat, or about 650°F. or 700°F., by means of gasoline 
brazers. A copper sleeve Gin. long, tinned on the inside and 
with an inside bore a trifle larger than the cables, is next 
slipped over the two ends, and through a pour-hole left for the 
purpose the melted solder is poured into the sleeve, finding 
its way between the strands of aluminium and making one 
solid piece of the copper, the solder, and the aluminium. The 
joint is said to have a conductivity of about 64 per cent. and 
the aluminium cable about 62 per cent. of that of fine 
copper. 


Columbus Arc Lighting Plant.—One of the most extra- 
ordinary of electric lighting plants, says the Electrical Review 
of New York, is one now operating in the municipal pumping 
station at Columbus, Ohio. The director of public improve- 
ment of that city, finding that the pumping capacity of the 
station was greater than the city’s needs required, hit upon 
the idea of using the surplus water that the pumps were 
capable of supplying to drive water wheels direct-coupled to 
dynamos, the current thus generated being used for sup- 
plying light to the surrounding district by means of arc 
lamps. The difficulty of the problem was much enhanced by 
reason of the very limited spice available for the machines 
and piping, and by the high speed required for direct 
connection to the Western Electric Co.’s 100 light dynamo. 
This speed, 650 revolutions per minute, necessitated the 
use of impulse wheels only 18in. in diameter, and in order 
to obtain 110 R. p. from each unit, 18 nozzles were required. 
These were arranged with six runners, three nozzles to each 
runner, since a larger number of nozzles per runner would 
have reduced the efficiency below the guarantee. The use of 
contracting nozzles to keep up the efficiency at light loads was 
prohibited by the great cost and complication of so large a 
number of contracting nozzles. Ordinary butterfly valves 
were accordingly usel, and the cam mechanism for operating 
these valves arranged to actuate them one after the other, 
instead of all together, as had previously been common prac- 
tice. As a result of this ingenious arrangement all 
the valves in operation, except one, would be wide open 
and working, therefore, at their maximum efficiency, and 
thus the low efficiency of a partly closed butterfly valve 
would have an almost inappreciable effect in lowering 
the total jet efficiency of the machine, and at six values of the 
load, when a valve had just completely closed, would have no 
such effect at all. The small diameter of the runners, ren- 
dered necessary by the high speed, so far reduced their 
momentum that it was necessary to add a heavy flywheel in 
order to keep the variations of speed within the guaranteed 
limits. The high speed also prohibited the use of the ordinary 
cast-iron flywheel. The wheel was accordingly made with a 
steel rim shrunk on to a cast-iron web. The governor is the 
ordinary mechanical relay actuating six cams, the connection 
between the cam shaft and the governor being by gear and 
pinion. The water chambers were cast in two pieces, the 
nozzles being bolted on so as to come in exactly the right 
position with reference to the runners. This large casting 
rested on the cast-iron base and was bolted to it. ‘The casing 
was made of 1iveted boiler iron, in two parts, the upper halt 
being provided with eye-bolts for lifting. 


THE ELECTRICIAN, DECEMBER 22, 1899. 


287 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme pv’ Ase. ] 


Luminescence of Electrodes.— T. Tommasina has observed 
the luminescence of electrodes under various conditions under 
the influence of the discharge of an induction coil. Some of 
the observations are not new, but many of them are of con- 
siderable interest. It will be remembered that Wehnelt was 
led to the discovery of his interrupter in the course of his 
study of the luminous electrodes described by Braun. Tom- 
masina filled some ordinary Crookes tubes with distilled 
water. The electrodes were aluminium discs attached to 
platinum wires. The discs became luminous, and so did the 
supporting wires when of aluminium instead of platinum. 
In many places minute gas bubbles traversed by sparks were 
observed, but the luminosity was not confined to those places. 
The dises could be photographed by their own light. The 
glow is essentially anodic, as evidenced by the fact that the 
current at break makes the anode luminous, and the current 
at make the cathode. The luminosity, though apparently 
continuous at both electrodes, is really alternating. Only 
aluminium, and to a less extent magnesium, show this 
luminosity, and they only show it when immersed in water, 
alcohol, or acidulated water, and not in dielectries like 
petroleum or vaseline. 

LT. Tommasina, Comptes Rendus, Dec. 4, 1899.] 


Influence of Röntgen Lays upon Selenium —That the Röntgen 
rays reduce the resistance of selenium is a discovery of some 
importance ; and it is strange that it was not made before, since 
the corresponding action of light has been known for nearly 
thirty years, and was utilised by Graham Bell for his “ radio- 
phone" as long ago as 1878. M. Perreau has made the 
simple and obvious experiment of exposing a selenium 
cell to the action of an X-ray tube at a distance of 5cm. 
Its resistance fell rapidly, from 40,000 ohms to 84,000 
ohms, and kept oscillating slightly about the latter value, 
owing probably to variations in the intensity of the rays. 
When the rays ceased, the cell regained its normal conduc- 
tivity more slowly than it does after the impact of light. The 
reduetion in the resistance was the eame as would be produced 
by a gas jet placed at a distance of 1:5m. The action of the 
Hóntgen rays diminished with increasing distance, but was 
still sensible at 17cm. The author made sure that the effect 
was not due to secondary causes. Electric waves do not affect 
the resistance of selenium. The newly-discovered property 
of the rays might be utilised for measuring their intensity, 
for which purpose it would have several advantages over photo- 
graphic or ionisation methods. 

[PERREAU, Comptes Rendus, Dec. 4, 1899.] 


Chemical Action of Röntgen ltays.—Since the chemical action 
of Becquerel rays upon oxygen has been discovered by P. and 8. 
Curie, another link has been traced between those rays and 
Röntgen rays. For, as P. Villard points out, Röntgen rays 
also exert a chemical action, not only upon photo-sensitive 
salts, but upon substances contained in some kinds of 
glass. The author expresses this fact drastically by saying 
that radiographs can be obtained with simple glass plates 
instead of sensitive plates. The colouring action of Róntgen 
rays upon the tubes generating them is well known. The 
portion of the tube which lies in front of the plane of the 
anticathode takes a violet or brown tinge according to the 
composition of the glass. Villard encloses the anticathode in 
a wide tube, and protects the inner surface of the latter from 
the action of diffused cathode rays by a lining of aluminium 
foil. In that case only a violet colouring is produced, even in 
ordinary lead glass. On removing the aluminium lining the 
lead glass is coloured brown, owing to the oxidation of the 
lead by the diffused cathode rays. No colour is produced 
behind a platinum screen The author proposes to make a 
silicate in which the reducing action should be more pro- 
nounced and apparent. 

IP. VILLARD, Comptes Rendus, Nov. 27, 1899.] 


ELECTROLYTIC PRODUCTION OF ALUMINIUM. 


BY G. H. ROBERTSON, F. C. S. 


The methods for the production of aluminium by electro- 
lysis may be divided into two classes, those in which the bath 
is formed by a solution of its oxide, and those in which it is 
the sulphide that is dissolved. The former methods are based 
on the discovery by Deville in 1859 that aluminium can be 
prepared by electrolysing fused cryolite, the composition 
of the bath being maintained by the dissolution of anodes 
of carbon containing alumina. But this process did not 
eome into commercial use owing to the high cost of 
electrical energy, and aluminium continued to be pro- 
duced for some time ‘longer by the chemical method 
based on the decomposition of sodium chloride by metallic 
sodium. In 1886 Hall in America succeeded in obtaining 
aluminium by the electrolysis of fused cryolite, which he 
found was specially adapted to the purpose from its low 
fusing point. Almost simultaneously Heroult obtained a 
patent in France for practically the same process, and since 
then, owing to the cheapening of the cost of electrical 
energy and improvements in the processes, the electrical 
methods for the production of aluminium have superseded the 
chemical. The cost of electrical energy for effecting metal- 
lurgical reductions at the high temperature required 
for the fusion of the oxide of aluminium is high, 
and therefore efforts were made to find an electrolyte 
whose chemical reactions would assist in the reduction. 
This led to the reintroduction of the sulphide process 
originally patented by Petitjean in 1857. In 1892 Bucherer 
(Zeits. Anz. Chem., 1892, 488-484) succeeded in decomposing 
aluminium sulphide electrolytically, and worked out a process 
by which this might be cheaply produced on a large scale, 
which consisted in heating carbon and sulphur with aluminium 
oxide to a white heat in a fire- clay retort. The reaction is 
represented by the equation— 


Al,O, + 8C + 88 = ALS, + 3CO, 


and is endothermic, the calories absorbed being 180,500. 
Since the heat of combination is only one-third of that of the 
oxide, it is evicent that it can be more easily reduced 
electrolytically, and therefore it is not surprising to find that 
different attempts have been made to improve on the original 
sulphide process. In February, 1897, Mr. Blackmore read a 
Paper before the New York section of the Society of Chemical 
Industry (The Electrician, Vol. XXXIX., p. 224) in which 
he described a process which involved the conversion of 
aluminium oxide into the sulphide by means of carbon 
bi-sulphide, and one of the chief points connected with the 
invention was the cheapening of the cost of production of the 
latter substance. Instead of iron vessels Mr. Blackmore 
employed earthenware ones, which L^ impregnated with lead 
salts, which became converted into the sulphate and protected 
them from the corrosive tttack of the carbon bi-sulphide. By 
the substitution of aluminium sulphide for its oxide, Mr. 
Blackmore claimed that the voltage required to effect decom- 
position was reduced from the five volts employed in the Hall 
and Heroult processes to 3:8 volts, and that by his method of 
manufacture the cost of aluminium sulphide is reduced to six 
cents per pound. The most recent sulphide process ds. that 
patented by Mr. Gooch, who claims for it that, in contra- 
distinction to existing processes in which aluminium sulphide 
is either formed without the bath and then added to it or 
else formed from alumina suspended in the bath, he forms it 
from the aluminium oxide dissolved or combined in the bath, 
which is prepared as follows:—Three parts sodium fluoride to 
two parts aluminium chloride are fused in an iron tank 
provided with sleeves for the insertion of the anodes, and lined 
on the bottom and half way up the sides with compact carbon. 
The remainder of the tank and the sleeves are lined with 
compact alumina, which serves to keep the anodes from 
electrical contact with the tank and casing. The anodes, 
which are perforated longitudinally, are formed of carbon, and 
partially immersed in the bath, and connected by copper rods 
to a metal bar, which rests on wooden supports. The carbon 
lining serves as the cathode. The carbon bi-sulphide is 
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introduced into the bath through pipes which form tight 
joints with the anodes, so that the pipes are con- 
tinuous with the perforations in the anodes. The gaseous 
products escape from the bath through a bell made 
of boiler iron plate and lined with compact carbon, 
which is suspended from the bar over the bath, so that its 
opening can be lowered below the level of its surface when it 
is in operation, and the space between the rim of the bell and 
the interior surface of the tank is covered with powdered 
carbon sprinkled thickly on the surface of the bath. Through 
this space, when desired, alumina is introduced into the bath 
in the quantities required. A moderate excess does no harm. 
When the carbon bi-sulphide is introduced it acts on the 
dissolved alumina to convert that oxide to aluminium sulphide, 


while carbon oxy-sulphide or carbon monoxide is formed 
at the same time. Then an electrical current of suitable 
low voltage (which will vary according to the constitution 
of the bath and the size of the electrodes) is passed 
through the bath, thereby electrolysing the solution. 
The aluminium deposited at the cathode is removed by ladle 
or siphon, while the sulphur liberated at the anode passes 
off through an outlet in the bell. By supplying alumina to 
the bath, and maintaining the current of carbon bi-sulphide, 
the production of aluminium sulphide goes on continuously, 
and, if properly regulated, keeps pace with the electrolysis. 
One advantage claimed for this process is the low voltage 
(about 0°9 volt) which is required to electrolyse aluminium 
sulphide. 


ene ee] 


NOTES ON THE FORMATION OF COPPER “TREES” 
AND “ NODULES.” 


BY SHERARD COWPER-COLES. 
Everyone who has electro-deposited copper, either on a 


laboratory or commercial scale, must have experienced great 
difficulty in preventing the formation of copper “ trees " and 


Fie, 1, —Copper Trees from Neutral Solution. 


Ad NS r s "y 


Fic. 4,—Copper Trees from Revolving Cathode. 


10 reve. 


“nodules,” and must have noticed the different formation 
obtained under apparently the same conditions. No system- 
atic work appears to have been done to determine under what 
conditions copper trees most rapidly grow, or what condi- 
tions vary their formation. Mr. J. W. Swan found that regu- 
larity and smoothness of deposit was almost entirely dependent 
on the absence of solid particles held in suspension in the 
electrolyte, and that excrescences could be entirely avoided by 
taking care that the electrolyte was free from solid floating 
particles, He observed that at the seat of each nodule was a 
speck of some foreign substance. 

Dr. Gore has given the matter some thought, and has observed 
that the greatest length of ** nodule ” is in the direction of the 


Fic. 2.—Copper Trees. Solution containing 
free H. SO ,—607. to the gallon. 


Fic. 5.—Deposit of Copper, Cathode making 


greatest intensity of current and amount of copper in solution. 
The author has tried the effect of various current densities, 
strength of solution, acidity of solution and temperature, 
and cathodes of various suapes. The following three photo- 


graphs (Figs. 1, 2, and 3) show the formation of copper 
„trees or “ nodules” in a neutral solution and solutions 
containing various percentages of free acid. 


The initial 


Fic. 3.—Copper Trees. Solution containing 
free H,SO,—10oz. to the gallon. 


Fic. 6.—Deposit of Copper, Cathode making 
per min. 52 revs. per min. 
current density in each case was from 60 to 70 amperes per 
square foot. This was found the best for the growth of copper 
“ trees”; the copper deposited was of a good salmon colour and 
crystalline. In all cases the cathodes were placed on edge to 
the anodes, there being a space of from zin. to 2in. between 
them, the anodes being of sheet copper. The potential 
difference between the terminals of each cell was from 2:4 to 
2:8 volts. The solution employed contained 250z. of copper 
sulphate to the gallon of water, to which was added various 
percentages of free acid. 

A fine “ nodule " was obtained from a solution of copper 
sulphate containing about 800z. to the gallon of water and 
120z. of free sulphuric acid, the current density being 15 
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amperes per square foot of cathode surface, the cathode being 
revolved at about 17 revolutions per minute, the diameter of 
the dise being 30in., the “nodule” was removed from 
the edge of the disc. Fig. 4 illustrates a tree obtained 
under similar conditions. Fig. 5 sbows the apex of a 
copper cone deposited from the same solution, the cathode 
making about 10 revolutions per minute. Fig. 6 shows a 
copper cone deposited under the same conditions, making 
about 82 revolutions per minute. In the one case the surface 
is covered with a mass of small ‘‘ nodules," and in the other 
case the rotation lines can be distinctly seen, the cross lines 
being caused bya change in the directionof rotation, which took 
place about every 15 minutes: the current averaged about 15 
amperes per square foot. 


THE E.C.C. R LIFT 


The Electric Construction Co. have recently introduced a lift gear 
of novel design, for which it is claimed that failure of any part of 
the apparatus is unattended by danger, that nothing depends on tlie 
skill of the operator, and that a very high efficiency is attained. We 
give below a general view of the gear and a drawing and diagram 
showing its construction in greater detail. 

Two of these lifts have been erected as part of the electric instal- 
lation at the new factory and warehouse of Messrs. Bovril (Ltd ), 
where they have been in successful operation for some time uuder 
very severe conditions, being in continual use all day under widely 
varying loads. 

he motor is of the E. C. C. enclosed iron-clad type, and 
the weight of the empty lift is balanced by counterweights to the 
usual extent. If the loal is such, in ascending or descending, 
that it drives the motor above its proper speed, the motor itself 
acts as a brake by generating current and returning it to the supply 
mains. Should the supply mains at any time be incapable of absorb- 
ing power, provision is made to prevent over-running bv applying a 
powerful friction brake through the action of a solenoid, the circuit 
of which is closed and opened by a centrifugal governor driven from 


-— Th "m cu 
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GENERAL VIEW OF 


the motor shaft. This brake consists of two arms, which are held 
clear of the brake-drum by means of an electromagnet against the 
pull of a strong spiral spring. The coil of the magnet is in shunt 
across the mains, the circuit being made and broken along with the 
starting switch. The motor is connected by a claw coupling having 
90deg. play to two right-hand and left-hand worm gears, which take 
up the thrust, thus preventing loss of power by friction. Upon the 
axle of each worm-wheel is mounted a pulley, round which the steel 
ropes run for supporting the cage and counterweights, as shown in 
the diagram. "The worm gear is completely enclosed in an oil bath, 
and vill. run for a considerable time without attention. 

An endless rope running through the cage actuates the starting and 
reversing switch, shown on the right hand of the photograph. The 
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motor is started up through a resistance, the cutting out of which is net 
under the control of the driver, but is performed automatically. 
The accelerating switch, which automatically cuts out the starting 
resistance in series with the motor armature, 1s mounted on the bed- 
plate. This switch is put into action by an oscillating lever driven 
by an eccentric from the motor shaft. The lever carries a pawl 
which is actuated by a small magnet. When all the resistance is 
cut out the magnet is short-circuited and the switch-bar ceases to 


COUNTERWEIGHT CAGE 


Diagram of Ropes for Electric Lift, 


move, although the lever still oscillates. "The switch bar is retained 
by a brake band passed round a drum on the switch-bar operated by 
another small magnet, and on the circuit being broken the switch- 
bar is automaticaly returned to the position in which all resistance 
is by the weight which can be seen in the illustration. 

The gear to enable the motor to generate a current with increase 
of speed when it called on to act a brake, either when the cage js 
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E. C. C. Lirr GEAR. 


ascending with a light load or descending with a heavy one, consists 
of a dise mounted upon a screwed pornon of the motor shaft, and 
driven by a pin fixed to the gear half of the coupling. As mentioned 
above, there is 90deg. of play between the halves of the coupling, 
and should there be a tendency on the part of the gearing to drive 
the motor, it will be necessary for the half coupling on the gear side 
to travel through an angie of 90deg. before it comes into position for 
driving. In traversing this distance the disc will travel along the 
screwed shaft sufficiently to short-circuit a resistance in the motor 
field. The counter-E.M.F. of the motor is correspondingly raised, 
and a braking current generated which prevents undue rise of speed. 
On closing the starting switch, by means of the hand rope from the 
cage, the following action takes place: 
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should the cage exceed the limits of its travel. These are arranged 
.80 that the switch-bar is carried clear of the contacts by the cage, and 
cannot be replaced in the contacts until the cage has been run back. 


The brake is held off and the motor starts slowly, gradually 
increasing the speed as it cuts out the resistance in circuit with the 
armature until full speed is attained. On switching off the motor is 


short-circuited upon itself through a fixed resistance of such amount 


Scale of Feet 


When either of the trip switches is broken the circuit is made by 
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E. C. C. ELECTRIC ELEVATOR WINDING GEAR, AUTOMATIC ACCELERATING CONTROLLER, ELECTROMAGNETIC BRAKE, AND SPEED LIMIT GOVERNOR. 


that the motor is adequately retarded, the friction brake is applied, 
and the switch-bar returns to its position of “ resistance in ” in readi- 
ness for a fresh run. Trip switches are provided in the lift hatchway 


means of a switch placed in parallel with the trips. This switch] 
placed outside the hatchway and is in a locked box, so arranged 
that the cover cannot be shut down until the switch is broken, 


METHODS OF SUPPRESSING ARCS IN SWITCHES, 
FUSES, &c.* 


BY ERNEST KILBURN SCOTT, A.M.INST.C.E. 
(Concluded from page 257.) 


The Fowler (Hall and Fuller) Switch Fuse has a porcelain handle 
similar to the above, but each fuse wire is in this case closely 
surrounded by two lengths of asbestos sheathing, the whole being 
further protected by a glass tube. The fuse wire is placed in the 
asbestos by attaching it to the hemp core, which is then withdrawn 
and the wire takes its place (see Fig. 15). The asbestos is slightly 
porous, and this, together with its incombustible nature, helps to 
quench the arc. 


Thomson- Houston Fuse.—The British Thomson-Houston Co. use a 
somewhat similar arrangement, the fuse wires being stretched tight 
between two fuse blocks, and each wire simply enclosed in a thin 
rubber tube. When the fuse wire melts the intense heat causes a 
heavy sulphide gas to form from the sulphur in the rubber, and this 
reduces the arc. Although the wires are entirely out of sight, the 


smell is sufficient to indicate when they have melted. This fuse has , 


been used by the City of London Co. for some time, and is well 
spoken of. 

Ferranti Oil Fuse. — One of the most ingenious devices for sup- 
pressing high-tension arcs is the Ferranti oil fuse. "This consists of a 
rectangular porcelain vessel containing resin oil to a deph of several 
inches. It is divided lengthways into two compartments, and in 
each there is a spring which, when at rest, has its free end resting 


* Paper read before the Northern Society of Electrical Engineers, Dec. 5. 
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on the bottom of the vessel. To set the fuse, the free ends of the 
two springs are raised up until they are clear of the oil, fuse wires 
are attached from terminal to terminal, their middle portion resting 
on the dividing porcelain partition, as shown in Figs. 16 and 17. 
Naturally, when an excess current passes the wire melts, releasing 
the two aprings, which plunge down through the oil on both sides 
and thus put out the arc. This arrangement will satisfactorily break 
500 amperes at 5,000 volts, and it forms one of the most important 
details in the successful Ferranti switch panel. It may be men- 
tioned that on the Continent for extra high-tension switches it is 
quite the usual arrangement to make the final break under oil. 


Verity and Steeles Oil Fuse. —A high-tension fuse has been recently 
introduced by Veritys (Limited), which is more or less on the lines 
of Mr. Ferranti’s device, in that the broken end of the fuse wire is 
submerged in oil, gravity taking the place of the springs used in the 
original type. The 50-amperes size is shown in Fig. 18, from which 
it will be seen that the fuse wire is passed through à U-shaped glass 
tube. On excess of current the wire fuses in air at the point C (the 
opposite end B being thickened up by having an extra straud wrapped 
round it), and the tube with the oil in it immediately drops, the 
broken end of the fuse wire being drawn under the oil at double the 
rate of travel of the tube. 

Spring Back Fuse. A somewhat similar idea, used in America, is 
shown in Fig. 19. The fuse made of sheet metal is in a state of 
tension between two-hinged terminals, which are pulled apart by 
springs. Around the central portion of the fuse the porcelain blocks 
are recessed so as to provide an air chamber, which is vented throngh 
the hole in the upper block. As the fuse loses its tensile strength 
at a low red heat, it is pulled apart almost before the metal has had 
time to melt, with the result that very little of the metal is 
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by the arc creeping up two (or three for three-phase current) carved 
arms and gradually lengthening until it flickers out. 


volatilised. With a fuse of this type, occupying only 6in. by 3in., 
Mr. W. L. R. Emmett says he has ee broken 300 amperes 
at 13,000 volts without injury to the device. The very ingenious 
“time fuse " made by Messrs. H. F. Rovee and Co., in which a resis- 
tance coil heats up the fuse wire, is also provided with a spring which 
draws the ends of the wire apart directly it is melted. 


Part III.—Non-Arcina METALS, &c. 


The perfect non-arcing metal would be one having no resistance, 
for then there would be no heating of the final point of contact, and 
consequently the arc would not start. This is of course impossible, 
and therefore the term non-arcing metals is;always taken to mean 
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Fic. 18.— Verity and Steele's Oil Break Fuse. 


Fic. 15.— Fowler (Hall Fuller) Switch Fuse. 


metal which on commencing to arc gives off a vapour which formsan 
exceedingly high resistance. 


The Wurts Non-ArcingArrester.—As the result of most exhaus- 
tive researches Mr. Wurts found that certain particular metals 
and combinations of metals—the most important being zinc and 
antimony—gave a non-arcing effect when the distance between 
the metal was only zund of an inch (see Fig. 21). Various 
explanations are offered to account for this non-arcing DO ; 
but the one most generally accepted is that the metals immediately 
produce a non-conducting oxide vapour over which the current 
cannot pass. It has been thought that, besides the non-arcing 
property of the alloy, the considerable mass of metal which is 
necessary for the rollers has a beneficial effect in cooling off the 
small ares produced. A peculiar feature in connection with the 
device is that if the spark-gaps are long, say $in. each, most vicious 
arcing will occur, probably because the oxide vapour has a much 
better chance of being dissipated. Although originally introduced 


Shunted Fuse Working by Gravity.—The writer has suggested a 
combination of the shunted fuse with this springing back of the 
terminals. The arrangement is shown in Fig. 20 app:ied to a high- 
tension transmission of power line. The heavy fusible alloy which 


Fig. 16.—Ferranti Oil Break Fuse. Fro. 19.—Spring Back Fuse. 
ordinarily carries the greater portion of the current is plugged i 
between the two lower terminals, whilst the shunt, consisting of a 
fine copper wire, connects the two upper terminals t. These are 
hinged and weighted, so that, directly the copper wire ;melts? by 


for the 1 of being applied to lightning arresters, it involves a 
principle of suppressing arcs which the writer believes will some 
ay have a much wider application. In the discussion on Mr. 
Byng’s Paper before the Institution of Electrical Engineers the 
writer suggested the application of the idea to switches, and it is 


Fic. 20.—Shunted Fuse for Transmission of Power Line. 


Fia. 17,—Ferranti Oil Fuse. Small Size for Transformers. 


interesting to note that this has now been tried with satisfactory 


results. 
Müller Non-Arcing Switch.—Mr. H. Müller, of the Electricitats 
Actiengesellschaft (late Schuckert & Co.) has designed a high- 


having the main current shunted through it, they fall back into the 
dotted position. Any arcing that may occur will soon go out, because 
the hotair tends to make it rise, as in theexceedingly simple but 
effective Siemens and Halske lightning arrester, which works entirely 
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tension switch for alternating current in which the Wurts non-arcin 
device is introduced. It consists of 16 small rollers (see Fig. 22) o 
non-arcing metal, having spaces of Imm. to Hmm. between them. 
When the switch is made, a cam comes between the two sets of 
rollers and forces them all into contact, at the same time rotating the 
rollers slightly, causing new faces to be brought into contact and 
rubbing off any oxide which may have been produced. These 
switches will break 6,000 volts with very slight sparking, and they 
have been iu use for some time in the municipal lighting station at 
Nurnberg, working with 2,000 volts 156 amperes. As the rollers are 
not very good conductors, for extra large current the rollers are used 
as a final break to an ordinary switch of the hatchet pattern con- 


— — -- m 


Fic, 21.—Wurts Lightning Arrester. 


nected to the same cam which actuates the rollers. In switching on 
the rollers are first connected up, and then the main switch. When 
the latter is home it takes all the current (see Fig. 23). 

Aluminium, Platinum, £c.— Experience with aluminium has been 
so favourable that it is now nsed almost exclusively for high-tension 
fuse wires in America, and it is possible that this preference may be 
due to iis forming a non-arcing oxide. In a power-transmission line 
in South California, working at 33,000 volts, the fuse wires are of 
No. 20 gauge pure aluminium wire. They are 3ft. long, and run 
through wooden tubes, on the ends of which hatchet contacts are 
fixed, which can be quickly removed for re-fusing. On another 
plant working with 10,000 volts an aluminium fuse wire about 1ft. 


Fic. 22.—Müller Switch, with Non-Arcing Metal Rollers. 


long is stretehed horizontally, the wire being surrounded by a soft 
rubber tube. When the fuse goes, this tube drops by its own weight, 
carrying with it the molten metal and giving a clean break. It is 
interesting to note that some metals do not readily oxidise with an 
arc. Platinum oxides, for example, can only be made by the wet 
rocess, aud they are at once dissociated by the application of heat. 
latinum is thus in a sense a non-arcing metal, and its efficacy when 
used as the final breaking point of switches, &c., is well known. 


Part IV.—COoNCLUSION, 


Many suggestions have been made which have not been put into 
practice: thus, one idea is that the fuse wire should have attached to 
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it à small cap, which will explode when the wire melts and thus 
dissipate the metallic vapours. Another suggestion is that the wire 
should be covered with some material which would combine with 
the metal to form a heavy insulating gas. It has also been suggested 
that the fuse be surrounded by carbon dioxide gas, which ordinaril 
will not support combustion. This would not be much good wit 
the electric arc, however, because we know from experience that an 
enclosed arc or semi-enclosed arc, f as it really is, burns well in an 
atmosphere consisting mainly of carbon dioxide gas. In 1894 Mr. 
J. Sachs suggested burying the fuse wire in a chemical salt 
which would combine with the metal of the fuse when heated. 
Something of the sort might be done, but there would always be the 
danger that its carrying capacity might be lessened, due to the salt 
attacking the metal when it was only warm. 

A curious development of the difficulty in dealing with the large 
amounts of current, at extra high voltages on transmission of power 
lines is the suggestion to do away with safety devices altogether. It 
has long been known that certain types of alternators could be so 
designed that they would withstand considerable overloading with- 
out showing evil effects. It appeurs that American engineers are now 
going further in this direction, and actually designing multiphase 
alternators for transmission of power work, with the sole idea of 
their being able to withstand short-circuiting, so that when a fault 
occurs on the line a large current is passed sufficient to burn it out. 
The change is not so drastic as appeara at first sight, because the 
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Fic. 23.— Diagram of Müller Switch. 


writer understands it has been the practice in this city for some time 
to burn out any faults which may occur on the underground con- 
tinuous-current cables. 


COST OF STEAM RAISING. 
(Concluded from page 266.) 


The following is the conclusion of the discussion on Mr. 
R. E. B. Crompton's and Mr, John Holliday's Papers on this 
subject at the Institution of Electrical Engineers. Speakers 
who have returned their proofs corrected are denoted by an 
asterisk :— 

*Prof. JOHN PERRY said that electrical engineers were people who 
dealt in energy, and to them questions of economy of fuel were more 
important than to any other class of engineer. He agreed pretty well 
with all that Mr. Crompton had said in his Paper on furnaces in general, 
and he hoped the furnace devised by the author of the Paper had a great 
future before it. The old theoretical notions were coming to the front. 
He need not refer to all the old notions in detail, such as high-pressure, 
superheating, high-speeds, and steam-jacketing. All these theoretical notions 
as published first were usually incomplete, and it was not until there were 
attempts made to carry them out by practical engineers—good, practical 
engineers who had common sense—that everybody got to see what a lot of 
force there was in these thermodynamic notions. It had always been said 
that it was very important to have a good combustion chamber, and if they 
could not get complete combustion otherwise, then it was necessary to 
have a combustion chamber completely lined with firebrick. He noticed 
that one of Mr. Thornycroft’s latest patents proposes to use a 


— 


t As there appears to be some misconception on the point, it may be 
mentioned that an entirely enclosed arc will not work satisfactorily. 
Directly every particle of free oxygen has been burnt up the carbons begin 
to pump violently, and a steady arc is out of the question, however much 
the mechanism may be adjusted. 
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firebrick-lined combustion chamber with his water-tube boilers. He 
would like to point out that heating surface by itself was really 
not a very important thing in boilers. A more important thing 


was what the hydraulic engineer called the “hydraulic mean 
depth.” It was enormously important, if heat wes to be given 
from gases to metal, that the metal should be scrubbed with 


the gases. The velocity of the gases in the flue was a very 
important thing—in fact, the most importavt thing. From experi- 
ments that bad been very carefully made it was quite clear that when the 
velocity of the gases in the flue was doubled, twice as much heat was 
given to the metal ; treble the velocity and they got three times as much 
heat, and soon. But what many people forgot was that on the other side 
of the metal the water had to take up the heat. There was really very 
little attention paid to the taking up of the heat by the water from the 
metal of the flue. In the old days of low pressures,steam had a small density. 
A pound of evaporation meant a great volume. The result was that there 
was a great commotion of the water, a great deal of circulation. In these 
days of high pressure the steam wes very dente, and there was nothing 
like the eame commotion of the water for a pound of evaporation, and he 
thought they were all coming round to the idea that they must have 
mechanical scrubbing in the water of a boiler. Many of the increases of 
economy tbat he had noticed in recent boilers were really due to the pro- 
duction of more commotion of the water and hence more ecrubbing of the 
raeta. surface. There was another point to which sufficient attention was 
not paid, and that was the fact that in boilers for condensing engines 
the water in the boiler was “airless” water. A great chemist had told 
him some little time back that airless water could not be boiled. No doubt 
there was a tremendous lot of difficulty in heating airless water, but in 
boiling it there was greater difficulty still. This was the reason why 
there was so much trouble sometimes with ordinary cylindrical 
marine boilers, aud he thought the great merit of Thornycroft 
was in his having seen that not only must they have a rapid 
circulation and scrubbing action of the water on the metal, but a 
gurgling scrubbing action such as they had in water-tube boilers. 
Mr. Holliday had compared the coat of evaporating with two kinds of fuel— 
viz., the 3s. 6d. and 14s. 6d. fuel, and had given the cost of coal and the cost of 
evaporating 1,000 gailons of water. Mr. Crompton had considered a very 
important thing—viz., the load factor. This was probably the most 
important thing for them, as electrical engineers, to consider, and Mr. 
Crompton had made calculations for two common load factors. They would 
observe that Mr. Holliday employed a fairly high load factor, and he (Prof. 
Perry) had endeavoured to make use of his figures in making calculations 
concerning many other load factors. Perhaps the President would allow 
him to incorporate in his remarks when they were printed in the Journal the 
method of calculation he had adopted ; it would take too long to describe 
that evening. He wished he could make a fair comparison between the 
numbers he had worked out and those that had been published by Mr. 
Crompton, but unfortunately his own costs, as also were Mr. Holliday’s, were 
total costs, whereas Mr. Crompton only took the cost of coal and the 
working expenses. He himself had included the cost of maintenance, 
insurance, rates, taxes, and rent ; in fact, he had taken all Mr. Holliday's 
conditions. Therefore there was only one point on which he could make a 
comparison with Mr. Crompton, and he was sorry to say that in that 
respect his figures did not quite agree. The difference was this. In the 
last page of his Paper there was a table which enabled them to 
find out the number of pounds of coal per unit adopted by Mr. Crompton. 
Thus, for coal at 17s, 5d. per ton with an 18 and a 38 per cent. load 
factor Mr. Crompton gave 5'25lb. of coal per unit in one case and 
b'24]b. in the second case, while for coal at 5s. Ad. per ton his figures were 
5:15 and 5'17 respectively. He (Prof. Perry) had made calculations for a 
good central station, and bad obtained the following figures— viz., 6 ölb. of 
coal per unit in the first case and 4 6lb. per unit in the second, wbile 
using the cheaper fuel bis results were 9:8 and 7:2. He thought Mr. 
Crompton's numbers were a little too equal, and although one must not 
criticise actual figures obtained at Chelmsford, he submitted that his 
figures did represent the more usual results one would obtain at a good 
central station. Mr. Crompton bad kindly promised to check his figures, 
and he hoped he would be allowed to correct them. Prof. Perry then 
exhibited curves showing the results he had obtained by taking the tigures 
given in Mr. Holliday's Paper, the horizontal distances representing the 
cost of coal per ton and the vertical distances the total cost of evaporation 
in pounds per electric unit. The following table gives the results :— 


Total Cost in Pence of Evaporation per Electric Unit. Also Cost of Coal alone. 
| Price of coal per ton. 
de. 4d. | 76. 6d. 108. 6d. | 14s, 6d. 


5er —- - oo 
cent. Tot. Coal Tot. Coal Tot. Coal Tot. Coal Tot. Coal Tot. Coal 
cost. alone. cost. alone. cost. alone. cost. alone. cost. alone. coat alone. 


0-67 228 0°81 2-24 0-90 


Load 
factor 38 Gd. 178. 5d. 


10 2°56 0°30 2˙49 0°43 2˙43 0°55 2˙34 
18 1:09 0:21 |1:1C| 0°29 | 1°10) 037 113 047 115 0:56 114 0°61 
55 0°53, 0°15 Ob: 0:21 | 0°59] 0:27. 0˙6 0°35 (0:65 0°42 0°67 0°45 
66 | 0:28; 0°12 | 0°32) 0-17 | 0°35) 0°21 0°39) 0-27 0˙45 0:32 0°45: 0:37 


— — 


It was seen, he said, that tbe cost per unit, so far as evaporation was con- 
cerned, diminished as the price of coal increased, when taking the load factor 
as low as 10 per cent. But taking the more usual load factor of say 15 per 
cent. to 22 per cent., they found it did not make much difference whether 
they used a cheap or more expensive coal, whereas if they had a higher 
load factor, say 35 per cent., of course it was more expensive to use the 
mo! e expensive coal, and it was still more expensive to use an expensive 
coal with a load factor of 66 per cent. 


*Mr. J. N. SHOOLBRED thought the circumstances under which the 
figures in the Paper had been arrived at should be taken into account. 
Mr. Holliday bad a whole stock of boilers running through the week with 
practically a middle load which was very different from what, at present 
at least, they had to put up with in electric light stations. ‘I'he question of 
the economy of forced draught was very much dependent upon this fact. 
Forced draught required a state of equality of the load that did not create 
any variation in the working. The thermal condition of the pipework 
itself was also a very important factor, and more so than was generally 
supposed. He thought it would be generally found that forced draught was 
not a success in circumstances which were of a much more intermittent 
character than those experienced by Mr. Holliday. With regard to the 
difference in the cost of fuels, Mr. Holliday had pointed out that cheaper 
fuels—not the very cheap ones were really more economical to use 
than the high-class coals which had been made considerable use of so far. 
Mr. Dickinson's figures read by Mr. Crompton seemed to bear this out, 
while he bimself had had considerable experience in this, and agreed with 
Mr. Dickinson. The reason that these low-price coals were more efficient, 
appeared to him to be that the calorific value of these coals did not 
descend in the same proportion as the market value. A coal that they 
could get for half the price of the best anywhere near the coalfields 


"would probably give them three-quarters the calorific value of *he best. 


This coal of course would give a result that would be economical. 
It was very largely due to the great proportion of incombustible matter 
that these cheap fuels, when used with forced draugbt, gave practically 
the same resulta tbat were obtained with middle-class coal. 

*Mr. H. L. P. BOOT had carried out experiments, chiefly with a class of 
Welsh coal, under exactly the ordinary daily working conditions of the 
electricity works. The coals tried were Nixon's Navigation, which came 
out at 1:02d. per unit; Ocean Co.’s washnuts and large, 0'96d. per unit; 
Hood's Merthyr nuts, 0°78d. per unit; Wayne's Merthyr, 12d.; Gelli 
nuts, 0°96d.; coke at 15e. per ton, 0:879d. per unit; Penrikyber, 0:894d.; 
Great Western Colliery Co.’s coal, 0°810d. per unit. These figures of 
course applied to Welsh coal. 

Prof. PERRY: Are they total costs! 

*Mr. BOOT said these figures represented only the cost of the coal. The 
tests were made under ordinary working conditions, with a poor load 
factor. He might mention that the average price of a good-class coal in 
Tunbridge Wells was something like 24s. or 26s. per ton. If they took 
into account the railway rate, which in many instances was twice as 
much as the value of the coal, they would see at once that it was 
necessary to burn the very best class of fuel possible, so as not to 
pay too much into the railway company’s pocket in rate. He had worked 
out some figures, and found that, taking coal at 5s. per ton at the pit’s 
mouth, and adding sums to include railway rate, unloading, stoking, 
getting rid of ashes, and extra capital required on boilers, the total 
amounted to 16s. 9d. per ton for a very bad class of fuel. Comparing this 
with the best class of fuel, costing 24s. per ton, and allowing for a smaller 
outlay on boilera owing to the higher evaporation, the fact that they had 
got to deal with a smaller percentage of ash, the fact also that very 
often it was found that one stoker could do the work of two, and 
that the cost of unloading and the railway rate were very much less, he 
had found the total difference per unit under these conditions in his own 
particular instance to amount to 0°184d. per unit. Another point was the 
deterioration of the coal by storage. He had found that sea-borne coal had 
not the same value when it reached its destination as the same class of 
coal brought from the same colliery by trucks. He had also found that 
Welsh coal, after being stored for a month, Fad lost as much as 25 per 
cent. of its value, while the same coal under the same conditions after 
23 months had actually lost 35 per cent. of the value it would have had 
if he had burned it immediately it had been received. At the last meeting 
it was said that if a tube of a multi-tubular boiler went it was necessary to 
draw the fires. He was speaking from experience when he said this was 
not the case. A tube might burst—an ordinary burst which took place 
in practical working—but it was not necessary to draw fires before it was 
possible to spare the boiler. Of course they would bave to bring the 
preseure down, but the boiler would still be capable of going ou working. 

*Mr. W. GEIPEL said that there were not a few electric light stations 
at this time of the year which were face to face with the difficulty of 
raising more steam than they really could with their existing boilers. Prof. 
Perry bad anticipated some of his remarke, mainly on the question of the 
load factor. The load factor mentioned in the testa made by Mr. Holliday 
was almost a constant load factor. It was a factor which they never bad, 
in their experience in electric lighting at any rate, been fortunate enough 
to come across. The boilera that were discussed in the Paper by Mr. 
Holliday bad, he calculated, about 850 sq. ft. of heating surface on the 
average for each boiler, and those with Perret forced draught were 
evaporating 3:2lb. of water per sq. ft. of heating surface. But this was 
not enough, and with boilers properly installed they should get three 
to four times as much. Then in the case of the haud-worked boilers 
Mr. Holliday had an evaporation of only Alb. to 4b. per sq. ft., 
it was not surprising, then, that he (Mr. Holliday) should have made 
the remark that as he got more work for the boilers he got better 
results. It might be that the water-tube boiler is less efficient with 
some classes of coal, if they took it for a 24 hour load where the question 
of raising steam was not important, but where they had to raise steam for 
two or three hours’ use they were very valuable. It had been acknow- 
ledged that Lancashire boilers were very costly and wasteful in this steam- 
raising question. Mr. Mountain, in his Paper before the Northern Society 
of Electrical Engineers some year ago, had stated that for hours after the. 
steam had been raised the boiler was cold at the bottom, showing that be 
had not yet got his water up to the proper evaporating point right through 
the boiler. Prof. Perry had suggested mechanical circulation. He (Mr. 
Geipel) was quite sure that mechanical circulation would have very beneficial 
results, and he thought the Institution might like to know of another 
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means of obtaining this result—a means which his own firm used in practice. 
The diagrams below showed the arrangement of this device. By attaching 
to the bottom of the flues of a Lancashire boiler thick ribs of iron they 
induced circulation through the thermal conductivity of the iron. It was 
well known that water would not transmit the heat downwards except at 
a very low rate ; but by the thermal conductivity of these ribs the heat 
was carried down and caused the heating of the water at the bottom, which 
becoming lighter rose upwards and induced a circulation very much in the 
direction shown by the arrows. This might appear to be a somewhat 


Geipel and Lange’s Circulator for Boilers. 


theoretical proposition, but the appended curve showed the actual results 
of the application of the system. The curves were taken from laboratory 
tests, but he had found by actual experience that these laboratory tests 
had been fully fulfilled. One curve was drawn from a test made without 
this rib simply by heating the water downwards, and showed the rise in 
temperature for each five minutes, aud it was seen that the temperature 
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Rise of Temperature in Degrees Fahrenheit. 


at the bottom of the water rose in 25 minutes to about 25°F. Then with 
exactly the same conditions in every way, with the exception that a thick 
rib of iron was attached to the bottom of the boiler, he had obtained the 
second curve, and as they would see, he had got a rise of temperature in 
the same time of 115°F.—about four or five times the increase which was 
obtained without the rib. 

Prof. PERRY : Where was the thermometer 

*Mr. GEIPEL: About that point [indicating point T on the diagram]. 
Continuing, he said the iron was simply T iron riveted on to the bottom of 
the flue. Once they had set up the circulation in the bottom of the 
boiler, it was extraordinary how it drew the. cold water to it. Referring 
to the question of inferior fuel, he mentioned an experience of his in this 
connection at Chatham, where he said there were two stations, one & very 
small one using forced draught and inferior coal, and the other a large 
station using & better coal. His experience here enabled him to confirm 
Mr. Boot's assertions fully, as he had obtained at Chatham a cost of 0°75d. 
per unit with inferior coal, against about double that with the Welsh coal. 
Mr. Crompton had spoken of the difficulty of coking stokers. He agreed 
with Mr. Crompton entirely in this, owing to the difficulty of keeping the 
grate properly covered and free from air holes, but this difficulty he had 
never yet seen with a properly arranged spreading stoker. With spreading 
stokers (his experience had chiefly been with the Bennia) the fire was fairly 
level right throughout, whilst the clinker, which Mr. Crompton had also 
referred to as a great difficulty, was very much reduced compared with what 
they had with hand firing, as it was passed over the end of the firebars. Alto- 
getber there was very little trouble indeed with this particular form of 
stoking. He also agreed with Mr. Crompton that it was most important that 
the proper proportion of heating surface and grate areas should be arranged 
according to the fuel, draught, and other circumstances ; but he did not quite 
agree with his idea of putting the furnace outside the boiler. Wherever 
they had heat they were bound to have conduction and radiation, and if 
they could get the furnace surrounded by water it was very much better. 
At Frankfort there were tubular boilers with the furnaces enormously 
increased in size by a particular arrangement of the boiler which kept 
the whole of the fire inside the boiler and surrounded by water. In con- 
clueion he pointed out an interesting coincidence in Table V. of Mr. 
Holliday’s Paper. They would find the depreciation was calculated at 5 per 
cent. per annum on the cost of the boiler, and the amount set aside formed 


5 per cent. of the total yearly working costs, which meant 5d. per thousand 
gallons. Probably Mr. Raworth would call that the rule of five. 

*Mr. A. J. LAWSON thought that from time to time they were all 
indebted to Mr. Crompton for the very valüable suggestions put before the 
Institution. Sonie years ago Mr. Crompton, in another Paper, had suggested 
Id. per unit as the cost of electricity, and many were very much frighcened 
at the low price mentioned. Since that time, however, provisional orders 
and bills had been passed through Parliament in which the maximum 
price for the supply of power during the day must not exceed 3d. per unit 
for the first hour and 0°825d. for every subsequent hour, or an average of 
ld. per unit for an eight-hour day. He (the speaker) could confirm the 
statement in the Paper as to the adhesion of the clinker to the brickwork, 
which was always considerably damaged in the operation of removing the 
clinker. He suggested, with regard to double furnace boilers, the use of 
a single arch and a dividing wall between the two doors, by which means 
the cost of re-lining the arch was very much cheapened. As to the relative 
cost, he said that, taking stations in which Welsh coal was burned under 
the boilers similar in every respect to stations burning North Country 
coa], he had found the cost of repairs in the former case to work out at 
about 0:033d. per unit, while in the case of the latter it was 0°150d., or 
four and a half times as much. This was taking the average figures of 
two stations of either kind for two years. They must also take into 
account the cost of the clinker to be removed, and this was found to be 
from two to three times more in the case of the bituminous coal than 
with Welrh coal. In London they must pay at least 50 per cent. more 
for their Welsh coal and aleo more for handling and storing, as well as 
more in stokera' wages, whilet the evaporating value was only 25 per cent. 
greater than North Country coal At present the North Country coal, 
water-borne, was obtained on contract at 12s. per ton, while the Welsh 
coal was 20s. If they took South Hetton or Harton coal, with good 
automatic stoking and taking into account the economisera, they would get 
an ordinary evaporation of 8lb. of water per pound of coal, while Welsh 
coal would evaporate 10lb., taking the economiser into account; and he 
wished to point out that, however important it might be to use cheap 
coal, it was very much more important to use an economical engine, For, 
taking the steam consumption at 20lb. per horse power and downwards, 
and the efficiency of the engine and dynamo at about 80 per cent. or 600 
watts delivered at the brushes for every indicated horse power of the 
engine, then, assuming no other losses, they required 12 h. p. to produce a 
kilowatt. In connection with this he had compiled the table below, 
giving the cost of coal per unit generated when burning North Couutry 
coal and a similar cost when burning Welsh coal, the over-all efficiency, as 
he had mentioned, being taken at about 80 per cent. From this table they 
would see that with an engine taking 181b. of steam per horse power hour, 
it would cost 0 201d. per unit generated, assuming coal at 10s. per ton. 
Taking coal at 125. , the engine should take only 15lb. of steam per horse 
power, and if coal cost 14s. per ton delivered then the engine steam 
consumption should be only 131b. per horse power to produce a unit at 
the same cost for fuel. These figures were obtained when using North 
Country coal. With Welsh coal, costing 148. per ton, to obtain the same 
resulis the engine should take only l6lb. as against 18lb. for North 
Country coal costing 10s. per ton. Some speakers had dwelt on the 


Cost of Fuel per Board of Trade Unit generated with on over-all efficiency of 
80 per cent. when burning North Country rough small coal, evaporat- 
ing Slb. of water per pound of coal and the ton of coal when delivered 
into the coal store costing :— 


Lbs. of steam | 


per h.p. hour. | 10s. 12s. 14s. 16a. 185. 
20 0:225 0:268 0:512 0357 | 0402 
19 | 0:212 0:255 0:296 0:359 0:582 
18 0:201 0:241 0:281 0:321 0:562 
17 | 0:190 0:228 0:265 0:303 0:542 
16 0:178 0:214 0:250 0:286 0:322 
15 0:167 0:201 0:254 0:258 0:301 
14 0:156 0:188 0:218 0:250 0:281 
15 0:145 0:174 0205 0:232 0:261 
12 0:154 0:161 0:187 0:214 0:241 
11 0°123 0:147 0:172 0:196 0:221 
10 0:112 0:154 0:156 0:179 0:201 
Half of above figurſes per unit generated |— a cost per ton of— 

5s, 66. 7s. 8s. Qs. 


i 


Cost of Fuel per Board of Trade Unit generated with an over-all efficiency of 


80 per cent. when burning Welsh coal, evaporating 10lb. of water 
per pound of coal and the ton of coal delivered into the coal store 


cost in : — 

Lbs. of steam i " 

per h.p. hour. 14s. | 16s. | 18s. 20a. 228. 24a. 
20 0-250 ` 0-286 | 0321 | 0357 | 0393 | 0429 
19 0937 | 0972 0:305 | 0339 | 0373 | 0408 
18 0295 | 0257 | 0:289 | 0321 | 0354 | 0385 
17 0219 | 0243 : 0273 | 0303 | 0334 | 0365 
16 0200 , 0229 | 0:257 | 0286 | 0314 | 0343 
15 0187 | 0215 0241 0268 | 0-295 | 0322 
14 0175 | 0:200 | 0225 | 0:250 | 0275 | 0-300 
13 0162 | 0186 | 0209 | 0232 | 0255 | 0-279 
12 0150 | 0172 0192 | 0214 | 0236 | 0257 
li 0:137 0:157 | 0177 | 0196 | 0216 | 0236 
10 0195 | 0143 | 016l | 0178 | ©0196 | 0215 
Half of above figu res per unit generated = a cost per] ton of— 

Ts. | 8a. Qs. 10a. 118. 128. 
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very much greater grate area required when burning North Country coal, 
and the much less work they were able to get out of the boilers in conse- 
quence of its use. But he had not found this to be so much the case, for 
taking a Babcock and Wilcox boiler rated at 6,000]b. of water per hour, 
using similar coal, he had been able, on Jong-continued runs, to get an 
evaporation of from 7,500lb. to 8,000lb. He could also say that in any 
station where they wanted to run up their load rapidly it was impossible 
to find a better boiler than a water-tute boiler. They could get up a full 
head of steam from a cold water-tute boiler in three-quarters of an hour 
with ease, while if they wanted to do this with safety with a Lancashire 
boiler they would take many hours. 

Prof. R. H. SMITH said that while of course it was an actual fact that 
the chimney temperature was nearly always higher with forced draught than 
without it, he had never yet found, himself, any reason for believing that 
this was a necessity. If forced draught were more intelligently applied, if 
the arrangements in connection with it were better thought out, he thought 
they might have less temperature at the base of the chimney than when 
working without it. With forced draught he had sent gases into the base 
of the chimney considerably cooler than the steam in the boiler. This 
waa not a result to be desired, but it showed there was a possibility of 
getting practically all the heat that could be theoretically got out of the 
hot gases before they went into the chimney. He thought the results in 
Mr. Holliday's paper were somewhat affected by the large amount of super- 
heating. In theseexperiments the feed water had been heated up to 220?F. 
by the exhaust steam of the feed-pump engines. These feed pumps were 
ordinarily frightful steam consumers, and so long as they were used in this 
form it was well to use their exhaust steam in heating the feed ; but this did 
not «how any merit in the whole installation referred to in the Paper, but 
simply illustrated the frightful waste of steam used in working the feed 
pumps. In connection with Mr. Crompton's Paper, he particularly agreed 
with his recommendation of firebrick lined furnaces where a very high 
economy was aimed at ; and he also agreed with Mr. Crompton's remarks 
on diminiching the quantity of excess of air introduced into the furnaces. 
This would operate in two ways: in reducing the percentage of heat 
wasted by discharge into the chimney, and in making it more easy to get 
& much greater perfection of combustion in the furnace, extra facility for 
which was particularly important with low-class fuels and with all kinds of 
mechanical stoking. 

*Mr. F. J. APPLEBY was surprised that Mr. Crompton had made no 
reference to a system of utilising cheap fuel which combined the highest 
efficiency with very great economy. He referred to the use of powdered 
coal, which since the experiments cf Mr. T. B. Crampton in 1873 seemed 
to have been left alone until 1892. Since then it had been taken up by 
the Germans. The coal had to be reduced to such a state that there was 
only about 5 per cent. residue left upon a sieve cf 7,000 holes to the 
equare inch. This coal required very different handling to coal dust. To 
ensure the success of the system they must have a mill able to produce 
& perfectly divided coal with absolute uniformity and without any sifting. 
This has been a great source of trouble in Germany for some time, but 
there was already an English mill on the market that fulfilled all condi- 
tions, and the system was going ahead in the North of England. The coal 
powder had to be fed in in an unbroken stream, and it must also be held 
in suspension in the air current until perfect combustion ensued. "There 
must also be provision for the maintenance of a continuous high tempera- 
ture in the combustion chamber. This could be maintained by lining 
the furnace with firebrick. When these conditions were fulfilled ash 
would be no hindrance to the system, no matter how high the percentage. 
For instance, one large firm in Germany was using coal with as much as 
45 per cent. of asb, and what was more, they were working successfully. 
Another firm in Austria reported a saving in their coal bill of 22 per cent. 
The system teemed particularly adaptable to large central statione, and 
this opinion was tbe conclusion Mr. Scbneider had come tc. With average 
care the system ensured a perfect absence of smoke. Considering tbe 
high price of Welsh coal in London, when good North Country coal could 
be bought for 128. per ton and it only cost 12d. to 15d. per ton to 
pulverise it, he thought the system was worth the attention of every 
engineer associated with large steam plants. There was a large installation 
now erecting in the North of England, where they would grind 1,400 tons 
in 24 hours, and expected to sell the pulverised coal at 58. per ton. A 
large central station could well do its own grinding if conditions of space 
allowed. | 

* Major-General WEBBER asked the last speaker if he would favour the 
Institution with a short description of the mill alluded to for pulverising. 
He had bad a good deal of experience with pulverising materials harder 
than coal, but the difficulty was uniformity of size. He thought such a 
description might follow the speaker's remarks in the Institution Journal. 

The PRESIDENT read a letter from Mr. Holliday, in which he regretted 
being unable to attend that evening, and expressed his appreciation of the 
way in which his Paper had been received. 

Mr. R. E. CROMPTON did not know whether he had to reply for Mr. 
Holliday as well as for himself, but he could not help doing so in some few 
instances. He did not intend being drawn off into side issues; his 
Taper was on the use of cheap fuels. Certainly cheap fucls requiring a 
large grate could be burned more easily under boilera having external 
means of firing, and the Lancashire boiler, with its narrow grate, was not 
suited for this for that reason. But he thought it was quite outside the 
Paper to discuss the suitability of water-tube boilers &s compared with 

other kinds of boilers. He was addressing an audience of skilled elec- 
trical engineers who bad got a good deal beyond that kind of thing. 
There were a large number in that room who had threshed that subject 
out years ago and had long since formed their opinions on the subject, 
and it would be flogging a dead horse if he tried to reopen that con- 
troversy. He only mentioned water-tube boilers in his Paper because 
they were so largely in use. They were practically a standard type for power 
stations. Mr. Ferranti, he thought, agreed with the Paper. Referring to 


Mr. Ferranti’s remark, he pointed out that when it was attempted to get 
perfect combustion in the chamber the walls of that chamber muet suffer. 
It was with this very object that he proposed the use of a removable 
furnace, so that it could be easily repaired. Mr. Ferranti had called his 
attention to a point with which he did not deal sufficiently in his Paper— 
viz., as to the character of the material used for lining combustion chambers. 
Many, of them had no doubt wondered why firebrick bridges and devices 
of that kind had proved successful in some cases and in other cases not 
successful at all He had never seen publicly stated the enormous 
effect the character of the firebrick used had on the usefulness of the 
combustion chamber. In the material in combustion chambers one 
was dealing with something more of the nature of the mantles of incan- 
descent gas lamps. A material was wanted which could take in and give 
off heat with extreme rapidity, and he believed researches into this class of 
highly refractory materials would be of enowmous use in developing com- 
bustion chambers and enabling them to give far higher efficiencies than had 
yet been reached. He bimeclf had found differences of as much as 
100 per cent. in the effective nature of the surface according to the 
material used. He had found that softer surfaces, something like pipe- 
clay, not only were not so easily melted, but had also increased the 
efficiency of the furnace as a means of preventing smoke and of getting a 
high percentage of CO,. He had got as much as 10 per cent. without any 
alteration in the form of the furnace, but only in the material used. Mr. 
Stromeyer's remarks were to be received with the greatest respect. The 
early part of this gentleman's remarks referring to Mr. Holliday's Paper 
had greatly impressed him, and it was difficult to reply to them. He took 
them from him as correct, However, he would refer to that part 
of Mr. Stromeyer's speech in which he stated that if the coal were pure 
the cost of evaporating would be Id., if the coal had 20 per cent. of ash 
the cost would be 14d., 50 per cent. of ash 24d., and 40 per cent. of ash 
4id. These were very startling figures, and he could not understand how 
they had been obtained. He admitted that cheap coal which contained 
much ash did not mean a saving at the present time, but he (the speaker) 
had given them in the body of his paper the means by which he hoped 
this could be done. Now, the figures he had given in the addendum 
were to a certain extent a proof that an advance had been made. 
They had a fuel with a very considerable percentage of non-com- 
bustible and a very high percentage of water, which gave results 
comparable with the very best fuels, and he thought this showed 
that the ideas of those who had been working in this direction, and 
which he had attempted’ to put forward in his Paper, were pro- 
mising ; and although they might not get such very high results 
in constant practice as given in the addendum, vet he did not see why 
when they bad a machine-worked furnace the results on long testa 
should be as good as on short testa. Mr. Boot's figures were extremely 
ioterestipg. He took it, however, that the same boilers were used 
throughout the different tests. At the same time, to get the best 
results with different kinds of fuel the boilers required considerable 
adjustment. The length of the fire bars and the grate area required 
to be experimented with before they could get the best results with 
each class of coal, and he did not think any short tests were of very 
great value. Mr. Boot had corroborated what he himself bad said about 
the great loss by storage of fuel, aud of course there was no doubt 
about it. The more finely the fuel was powdered the more rapid was 
the deterioration. It was well understood what was the, cause of this. 
During storage the material was slowly oxidised, and the amount of 
earthy matter in the coal thus increased. Mr. Geipel had given some very 
interesting information, but he thought he was a little unfair to Mr. 
Holliday. Mr. Holliday did really consider capital cost, and put it down 
very clearly in his table. He quite agreed that it was a splendid 
thing to force the boilers, as this did reduce the capital charge. Mr. 
Miller had told them that at one station they sometimes used to fire a 
750 U. P. Babcock and Wilcox boiler up to 1,100 H.P. by injecting oil fuel, 
but now the oil fuel had employed gone up in price just as the cheap coal 
did. Mr. Lawson's remarks were practical, as they always were. On 
the subject of brickwork he had given them some valuable hints, 
which might not be known to all of them, as to the way the brick. 
work should be put into boilers so as to reduce the cost of repairs. 
He differed from Prof. Smith's opinion that the question of energy 
and economy was not purely one for electrical engineers. Until 
electrical engineers talked about energy nobody in England thought of it. 
Waterworks engineers and railway engineers might have done, but they 
kept it to themselves, but until electrical engineers published their results 
very little was said about it. The fact of it was that all manufacturing 
firms in the country were putting down power stations instead of going on 
in the old way. All the old things were being reformed by electrical 
engineers now, simply because they had studied the question of producing 
energy cheaper. Coming to Mr. Appleby's remarks, he said no doubt there 
was a great future before the invention mentioned by that speaker. The 
late Mr. Crampton had worked it out at Woolwich Araenal, but he believed 
there were very great difficulties connected with it. He would like to 
ask Mr. Appleby where the incombustible part went to. If he had a fuel 
containing 20 per cent. of incombustible made into powder, the whole of 
the combustible matter was burnt, and the remainder had to go some- 
where. It was either blown all over the parish in the form of dust, or it 
stayed in the flues. He was afraid that periodical flue cleaning would be 
one of the difficulties of the method, and this meant shutting down the 
works and causing a great deal of trouble. He believed this was 
experienced at Woolwich. But Mr. Appleby must not take these remarks 
as throwing cold water on the idea. He thought it -worth developing. 
Every idea for using cheap fuel to the best advantage was worth developing. 

The PRESIDENT announced the receipt of a communication from Mr. 
Bryan Donkin, which would be printed in the Journal, He then pro- 
posed a hearty vote of thanks to Mr. Crompton aid Mr, Holliday, and this 
having been unanimously accorded them, the discussion)concluded. 
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THE FRENCH PHYSICAL SOCIETY. 


At a meeting of the French Physical Society, held on December 1st, 
M. Bovry, in his Paper on 


“The Electrolytic Conductivity of Rarefled Gases,” 


pointed out that in general, when the electrical propertes of 
rarefied gases are studied, tubes with electrodes are used which can 
be put into the circuit of a continuous or alternating E. M.F. In the 
neighbourhood of the electrodes there is then found to be consider- 
able heterogeneity, but J. J. Thomson has shown that perfectly 
homogeneous discharges can be obtained by using electrodeless 
tubes From experiments thus made Thomson had concluded 
that rarefied gaser, at a pressure lees than 2mm. or 3mm., have an 
electrolytic conductivity which, referred to its volume or to its mass, 
is of the same order of magnitude as acidulated water or gcod metal 
conductors respectively. E. Wiedemann, on the other hand, by 
studying the puce of decomposition of various compound gases 
through which a discharge has been passed, concluded that these pro- 
ducis were due, perhaps exclusively, to purely thermal actione, and 
that rarefied gases could not be considered as electrolytes. 

M. Bouty arrives at the same conclusion from experiments on 
rarefied gases in a uniform electrostatic field. If between the plates 
of a condenser a conductor is placed, the capacity of a condenser is 
increased, sometimes considerably. A glass ves:el coated inside and 
out with paraffin, and filled with air at atmospheric pressure, will 
produce only a very moderate increase of the capacity, eay about 2 

r cent., though the same vessel filled with mercury produces an 
increase of about 50 per cent. : if water, alcohol, or petroleum be sub- 
stituted, in spite of their small electrical conductivity these behave 
like mercury. Hence, bodies having one-hundredth the conductivity 
of these bodies can be detected by this method. Now, Crookes tubes 
carefully coated with paraffin inside and out behave exactly as if 
filled with air at atmospheric pressure; they produce only a very 
small increase in capacity, due to the glass, even under a potential 
gradient of 1,000 volts per centimetre. Geissler tubes behave 
similarly so long as the gradient does not exceed 300 volts. Hence 
a rarefied gas has not a conductivity equal to one-hundredth that of 
acidulated water, or of the most perfect liquid dielectrics. 

M. Bouty finds, however, that for every pressure there exists a 
maximum electrestatic field such that for higher fields the gas 
behaves like a conductor, in that increases in the capacity are 
observed identical with that obtained with mercury. In a dark room 
it is seen that there is a luminosity at the instant of charging as well 
as of discharging of a condenser, so that the apparent conductivity is 
in some way connected with the luminous appearances. 

M. Bouty’s hypothesis, in explanation of his experiments, is that 
the ether (i. e., an absolute vacuum) posses:es dielectric elasticity, and 
that its dielectric cohesion. can be overcome by sending discharges 
through it. On the contrary, a rarefied gas possetses a limiting 
dielectric elasticity which isa function of the pressure, and the cor- 
responding electrostatic field may be determined. Briefly, then, the 
properties of rarefied gases may be coneidered under three aspects : 
(i.) Its dielectric properties in weak electrostatic fields; (ii.) effects 
produced, internal and external, by the discharge; (iii.) the limiting 
values of the dielectric cohesion for different gases under different 
pressures. 


A Paper was also read on 
“The Wehnelt Interrupter,” 


by M. Rornsé. If the resistance in series with a Wehnelt interrupter 
be gradually diminished, the E.M.F. being constant, the current 
reaches a maximum, and then suddenly falls to about 2:5 amperes, at 
which it remains for considerable changes in the resistance, positive 
or negative. This stable condition he supposes to be due to a coat 
of the gas round the platinum wire, It can be destroyed by cooling 
and produced by heating. 


ELECTRICITY WORKS ACCOUNTS. 


The Woking Municipal Electric Supply Co. (Ltd.). 


Although not the smaller or the younger of the two com- 
pany concerns which we notice this week, the Woking under- 
taking comes off very second best in a comparison of results, 
Supply was commenced in November, 1890, so that the details 
given in our table are those of the seventh and eighth com- 
pleted years of working. From the data supplied us, there 
appears to have been a retrogression in the output of 1898 
as compared with 1897. The lamp connections indicate an 
increase of about 12:4 per cent., or to the equivalent of 
9,008 8 c.p.lamps. Up to the end of last year the capital 


{ expenditure had amounted to £30,543 in total, or £107 per 


kilowatt of plant installed. 

In the matter of costs the results of 1898 are far behind 
those of 1897. At 6 78d. per unit the total costs at Woking 
are quite 2d. per unit higher than they should be, even 
making allowance for the small output ofthe station. In the 
more important items and in the aggregate, generating 
costs have fallen, but the distributing costs and the manage- 
ment and property charges have risen very appreciably. 
Owing, however, to the fact that the average revenue has 
increased, the actual working profit has been kept up, but 
the ultimate result is that the deficit from 1897—viz., £476— 
brought forward has been increased to £1,277. 


The Windsor Electrical Installation Oo. (Ltd). 


It is gratifying to find from the accounts for 1895 of the 
Windsor Electrical Installation Co. (Ltd.) that the results 
obtained show a marked improvement over those of 1897. 
The aggregate costs, at 4:22d. per unit, are no less than 1d. 
below those of 1897, and upon an output of only 105,828 
units sold this figure is quite satisfactory. 

With the exception of distributing charges, all the items of 
works costs have shared in the general improvement, but we 
should like to see the total generating costs still lower than 
they now are. 

The average revenue from all sources has remained very 
constant at about 77 1d. per unit, so that the full benefit of 
the reduced costs is seen in the net revenue account. 

As compared with 1897, the working profit has risen from 
£542 to £1,586, or from 8:8 per cent. to 6:7 per cent. of the 
mean capital expended. 

After a contribution of £794 to the depreciation fund, the 
net profit for the year was £723, an amount which has been 
swelled by £810 brought forward from 1897, thus enabling a 
dividend of 3 per cent. to be paid. 

The installing department of the company has been able to 
make the substantial profit of £1,008, which has been suff- 
cient to meet a further dividend of 8 per cent., making in all 
6 per cent. with the lighting department. 

Excellent promise for the current year is contained in the 
good increase in the lamp connections which has taken place 
during 1898; the equivalent of 2,929 additional lamps were 
connected, being an increase of 69 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan, 6,1899 Lancaster (Municipal) Oct. 21, 1898 
Ayr (Municipal)............Sept. 22, „ | Leeds (Municipal) Dec. 1,1899 
Bedtord (Municipal) ...... May 19, „ | Leicester (Municipal) ......Jan. 20, „ 
Belfast (Municipal) ........8ept. 15, „ Leyton (Municipal) Sept. 8, „, 
(Company)... . Sept. 15, ,, | Live 1 (Municipal). June 9, „ 
] (Municipal) . .. Sept. 20, „ Manchester (Municipal)....Aug. 1l, „ 
Bournemouth (Company) .. April 28, „ |Newcastleand District (Co.) Oct. 6, „ 
Bolton n RE WES Nov. 94, „ |Newcastle-upon-Tvne(Co.) April 14, „ 
Bradford (M ape} —" April 14, „ | Newport (Mon.)(Municipal) Dec. 15, „ 
Brighton (Municipal) ...... ay 12, „ | Northampton (Company) ..Oct. 20, „, 
Bristol (Municipal) ........ J 14, „ | Norwich are ere Nov. 17, ., 
ey (Municipal) ...... ug. 25, „„ | Notting Hill (Company) ...Mar. 17, „, 
n-upon-Trent (Mun.) April 21, „ | Nottingham (Municipal) ..July 21, „ 
Bury (Municipal). . . Sept. 22, „ Oldham (Municipal) ........ Dec. 1, „ 
Cambridge (Company)) Mar. 10, „ Oxford (Company) ........ ay 19, „, 
Cardiff (Municipal) ........ Dec. 15, „ | Pontypool (Company) ay 5, » 
Charing Cross (Company) . Mar. 17, ,, Portsmouth (Municipal). . . July 14, „, 
Chelsea (Company)) ar. 81, „ |Prescot (Company) ))) Dec. 8, u 
Cheltenham (Municipal). . . Nov. 10, „ Preston (Company) ) Sept. 29, „ 
Chester (Municipal) June 23, „ | Reading (Company) )))) Oct. 13, „ 
City of London (Company). May 12, „ Richmond (Company) ......Oct. 13, „ 
Clerkenwell (Company) .... Aug. 18, , Scarboro (Company) . . . Nov. 3, „, 
Derby e Dec. 9, 1898 St. Helens (Municipal .. Dec. 8, „ 
Dewsbury (Municipal). Nov. 24, 1899 St. James & Pall Mall ( Feb. 24, „ 
Dover (Company) ........ une 2, „ St. Pancras(Vestry)........ May 26, .. 
Dundee (Municipal)........ Nov. 4, 1898 Sheffield (Company)........ Dec. 16, 1898 
Eastbourne eremi . . . July 22, Shoreditch (Ves .. . ... Oct. 2, 1899 
b (Municipal) . . . Nov. 17, 1899 Southampton (Municipal) . Nov. 10, „ 
Exeter (Municipal) ........ Aug. 5, 1898 Southport (Municipal nies ee July 7, » 
al Ww Com pep) "ES Sept. 1, 1899 South Shields (Muntcipal)..July 7, „ 
Guildford (Company) ......May 5, „„ Stafford (Municipal). Oct. 21, 1808 
Halifax (Muni mi Vau ae July 21, „ Sunderland (Municipal). . . July 28, 1:99 
Hammersmith (Vestry) ....May 26, „ Taunton (Municipal) June 16, „, 
Hampe (Vestry) ......Aug. 25, „ Tunbridge Wells (Mun.) .. Sept. 1, „ 
Hanley (Municipal) ........April28, ,, | Wakefield (Municipal) Dec. 1, „ 
H te (Municipal) .... Oct. 20, ,, | Walsall (Municipal) June 23, „ 


June 6 


Harrow (Company) ........ 16, „ Wandsworth (Company) . Aug. 18, „, 
Hast ge & St. ards (Co.) April 29, 1808 Westminster (Company) . Feb. 24, „, 
H use · to- H' use Co. (K na gt'n) . 81, 1899 Whitehaven (Municipal) . July ji 
Hove (Company) .......... . 10, „ | Windsor (Compan). seine c. 80,1593 
Huddersfield (Municipal) . Oct. 6, „ Wolverhampton unicipal) June 80, 1899 
Isli n (Vestry)..........Oct. 27, „ | Woolwich (Company)) n. 18, „, 
Kensi'gton & Enightabr'(Co.) Mar. 8, „ | Worcester peers ad April 7. , 
Kingston-upon-Hull (M un.) June 9, „ | Yarmouth Municipal) Nov. 3, „ 


ingston-on- Thames (Mun.) April 21, T 
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WOK!NG.—REMARKS — a Items not 
given in accounts. b Includes audit- 
ing £26, al d insurance £43. c Over- 
expended. d Includes auditing £26, and 
insurance £10, 


tion work. 


yielding 4 4128 to revenue. 


WINDSOR.—REMARKS— a Ov er- -expended. 
account charged egainst revenue last year. 
e At March, 1899. 
2,000 nominal c.p. arcs "£22, and for 500 nominal c. p. arcs £16 each per 2 
i Including £128 from electricity sold under contre ct 
— niano et, and £19 to auditing. k After adding profit from installation work, £1,002, 


f With rebates. 


b Includes £31 to insurance. 


g For glow lamps in W 
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d Includes £12 received as interest for ES and £02 


AGA JE RTT 


: number of units not g 
l Being a s not go) of 3 per cent. on the 


Kolf 


aem on installa- 
contract and 


, , 
=== Y Y—— — (·— — — —— — — Á———————————— — 
WOKING. | WINDSOR. 
8 Worked bg. o. osos sos .. se | The Woking Electric Supply Co., Ltd, The Windsor Electrical Installation Co., Ltd. 
Date of ee emere sooo | November, 1890. November, 1896, 
System of Supply |... . . .. sorsom . . . Alternate- current n sub- stations. Continuous-current three-wire, 
0 e A. J. Wheatley. A. E. Farrow. 
YEAR ENDED DEC. 31,1897, DEC. 31, 1898, DEC. 31, 1897. DEC. 31, 1898. 
TU ANTTEIES— 
U ts erated ee «% „ „ „ „% «„ ͤ% IS ITI) LS ma» — — 
„„ 118,135 114,170 52,095 105,828" 
» Sold to consumers TP PR 87,140 91,845 — 105,828^ 
» sold for public lighting, —: A noe; 17,345 18,313 — — 
s Wdonworkeé ccccvccccccescesascoene P908 (925 iS 004 sec 13,560 13,980 — -- 
UNITS SOLD PER 8 C.P. LAMP CAPACITY —— 148 12:8 5:95 121 
Maximum supply demanded ....—..........—.. eee 129 kilowatts 135 kilowatts 98˙4 165 kilowatts 
Number of publie lamps ————— 105 (25 c.p.) glow 111 (25 c.p.) glow — 58 arc, 260 glow? 
Number of consumers ꝗ v TE 213 241 — 160 
Connections to mains in 8-0. p. lampode ese 8,012 9, C03 4,925 7,914 
CAPACITY OF PLANT IN 8-C.P. LAMPS |... sese 7,970 8,910 8,750 8,750 
CAPACITY OF PLANT IN KILOWATTS... mss m sas s me o ms s es 255 285 280 280 
Per kilowatt Per kil Per kilow P 
CAPITAL— Total _ capacity, .— Total, ekor tage Total, rat Total. LDAA A 
Nr e n e ria isis £20,000 | 2764 | 220,000 2702 25900 “tea 25000 294 
Loan (including Debenture . e a ` — i i. 5 EM 
— | St | MEE IRE 
Loan (including Debenture charges) = — 7,900 31˙0 14.585 51:2 = 5A — t 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... — Sep — x dar 5,030 18:0 nil A 
Share (unissued) .. — — Pee „%. 2 4.991 19:6 4,991 17:5 5,000 17:9 nil — 
Share (un called) ee e dite xt RR. ! 9 0:035 9 0:022 80 0:107 nil — 
Loan (including Debentures) .... — ses m i ix — ions — ae 
REPAID (TOTAL) ....... 8 . E eh ex "à 2S = - es 
RESERVE OR SINKING FUND ......... eene — à 00 14) — — — — 
DEPRECIATION FUND ................. TR 688 270 - 1.199 4201 — — — — 
EXPENDED (TOTAL) .............. — . erm 28,942 114 543 107 20,463 73˙2 25,414 90°6 
Lands and buildings ........... eee . | me —a E 4.845 175 5,7 20:5 
Plant ee . — 8 nn * =, a 8,583 30:6 11,583 ALS 
Mains. ... .... . eee — - — —a me 5,876 21:0 6,913 2477 
Miscellaneous ......... —.—.—..—.— .. —& = —a - 1,167 4:18 1,165 4-16 
BALANCE OF CAPITAL ACCOUNT... ——————.—.—. 6.042 291 — 958° — 9:36 — 499^ -178 - 414^ — 1:48 
REVENUE— Total. Per unit sold.“ Total. Per unit sold Total. ber unit sold] Total. Per unit sold. 
„ ——.—.———.—2.—— . ( . | £3,574 72704. | 23.651 7'682d. £1,674 7718d. | £3,398 7 110d. 
BINNEN TEE QUIN eee ; 6 019d. 3,088 65004. | 1,555 | 7:160d. 2,9477 i 6 6904. 
" meters, &...... ..... . . . . . . . . . . 135 O 274d. 158 03324. | 34 | 0157d. 80 01821, 
" n sa ekevopteoebestek 364 077404. 385 0:310d. f — x: = = 
a sale of lamps, ee... . rasis 117 0:238d. -- — li — — = =e 
miscellaneous sources — — 20 0:0424. | 97 0:401d. 371 0°842d., 
EXPENDITURE OUT OF REVENUE— | 
SUZANNE. euren cnpsienshgtutttaa «uA dot ha CERA E RE2PREE ES pa TEEE £3,147 6400d.| £3,221 6 780d. £1,132 5 220d. ] £1,862 4225 d. 
GCC 8 2,623 53331. 2,669 56204. | 778 3°590d. 333 3:025d. 
Generation of eleoiriottg j... . eee errorae 2,417 4'91ód. 2311 4860d, || 77. 3'563d. 1,276 7'895d. 
Fuel (including cartage, xc.) 1,458 2°964d, 1,541 2°820d. |! 453 2˙133d. 830 1 884d. 
Oil, waste, water, stores m 833 116 0:2364. 129 0:272d. | 85 0°383d. 137 0:5114d. 
Wages VV 593 1°205d. 617 1:2984, 183 0:8444, 179 0:4064 
Repairs and maintenance at station .................. 250 0°508d, 224 04710. |! 44 0°203d. 129 0°293d, 
Distribution of electricity ........... e reri 8 174 0°35 4d. 335 0*711d. || 5 Od. 57 0:129d 
SR B ·Am d éd pensa S 66 0°134d. 102 0215d. |, 4 00184. 14 0°032d 
Repairs, renewals of mains, c. . . . . . 103 0˙220d. 251 0:4864. |, 1 6°005d. 43 008d 
C cc˙C˙ĩ˙᷑»ůç%—Üy—iwꝙ-p · . ↄ eros opi nrdEz 32 O-065d. 19 0-040d, — — — -- 
; 
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COPPER STANDARDS. 


Considering the universally expressed desire during the 
past few years for the adoption of an effective system of 
standardisation in all pertaining to the electrical industry, 
it cannot be said that endeavours in this direction have 
always been eminently successful, at all events in this country. 
Thanks to the Order in Council of August 24, 1894, we have 
an Imperial ohm, ampere, and volt; but since this neces- 
sary piece of standardisation, involving the gradual death 
of the once useful B.A. ohm and reducing by two years 
the allotted life of the superfluous “legal” ohm of the 
1886 Paris Congress, very little advance has been made 
towards uniformity of standards. The Standard Wire Gauge, 
adopted some years before this date, has never held undisputed 
sway. Before theold Birmingham Wira Gauge was quite for- 
gotten, a large number of cable buyers began to word their speci- 
fications in terms of sectional areas, and this necessitated the 
employment of wires of intermediate size almost as frequently 
as those of standard gauge. The three editions of wiring 
rules issued by the Institution of Electrical Engineers, in the 
endeavour to produce a single code of regulation; 
accepted by all concerned, were each in their turn pronounced 
excellent, but each failed to attain their prime object ; 
and to-day there are more sets of wiring rules existing 
than ever before. A committee appointed by the Council 
of the Institution, to consider the question of uniformity 
in electrical engineering practice, has as yet published 
nothing but the brief recommendation as to standard fre. 
quencies issued last March ; but we hope that their labours 
will soon bear another crop of fruit, and that when the final 
report is published more attention will be paid to it than was 
done in the United States to a lengthy report on stan- 
dardisation recently issued by a committee of the American 
Institute of Electrical Engineers. 

In another column of this issue will be found the latest 
attempt at standardisation, and although this is in a direction 
where a standard is much needed, and where even a quite 
arbitrary standard, chosen by a recognised body such as the 
Institution of Electrical Engineers, could have been generally 
accepted without hardship or even inconvenience, it is doubtful 
whether the recommendations of a self-constituted committee 
will meet with approval in every quarter. The Post Office has 
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been in the habit of issuing a certain specification for india- 
rubber covered wire, the terms of which were not viewed with 
approval by certain manufacturers of this class of material. 
‘Having on at least one previous occasion (it may have been in 
‘connection with the requirements of a sister service to the 
telegraphs) put their heads together to their mutual benefit, 
the same association of rubber cable manufacturers agreed to 
disagree with the specification of copper resistance. The 
conductivity of copper in this Post Office specification was, in 
fact, different to the standards usually worked to by the 
different manufacturers, but as these standards also differed 
among themselves, it was evident that in order to secure unifor- 
mity some sort of agreement must be come to between the cable 
makers. At the suggestion, we believe, of Mr. A. H. Howarp 

(of Messrs. W. T. Grover and Co.), who was subsequently 
chosen as honorary secretary to the Committee, it was decided 
to grapple with the broader question of copper specifications 
generally, instead of confining the discussion to the point 
which had arisen in connection with the Post Office specifi- 
cation, and the Institution of Electrical Engineers and the 
engineering department of the Fost Office were asked to send 
delegates to represent them on the committee. These two 
bodies acceded to the request, but by &u unfortunate over- 
sight the same invitation was not extended to three of the 
leading cable manufacturers, who, even if they do not make 
india-rubber covered cables, are just as interested in the 
specifications for copper. Nor were representatives of the 
National Telephone Co. or of the submarine cable companies 
consulted in the matter, although among the greatest buyers 
of copper wire. No one will dispute the necessity of 
uniformity in choosing a standard for the conductivity and 
specific gravity of copper, or of having conventional rules as 
to the effect the loss in lay" may be said to have upon 
weight of resistance of stranded cables, and as to similar 
matters; but since in their nature such conventions must be 
more or less arbitrary or empirical, it is only fair that every- 
one interested should be allowed to have their say in the 
matter bcfore they are definitely chosen. 

Let us now examine the proposals of the committes one by 
one, in order to see how far they approximate t> the standards 
already adopted by the various copper suppliers and users. 
Matrureszen, whose standard is so often quoted, did not publish 
one particular standard test of the conductivity or resistance of 
copper wire. In his various Papers will be found the results 
of quite a number of tests taken at different temperatures and 
under different conditions. Some cable manufacturers may, 
for instance, have been in the habit of supplying ‘‘98 per cent. 
copper” based on Mattuiessgn’s standard for hard-drawn copper, 
which would correspond to about 96 per cent. conductivity of 
the standard for ** pure annealed " copper wire usually worked 
to. The value implied by the majority of cable manu- 
facturers when quoting Mattuiessen’s standard is that for 
pure annealed copper wire, cited as follows in the earlier as 
well as the present editions of Munro and Jamieson’s pocket- 
book: — 0:1516- (B. A.) ohms per 100in., weighing 100 grains 
a! 60˙F. The figure proposed by the committee is 0:150822 
standard ohms for the resistance of a wire one metrelong, weigh- 
ing one gramme at 60°F. There is a difference of about one- 
third of 1 percent. between thesetwo figures when reduced to the 
came standard of comparison. The standard for hard drawn 
c ‘pper wire chiefly concerns the wire-drawers and practically 
the only users in this country, the Post Office and the 

National Telephone Co. A definite standard is certainly 
needed, and since the Post Office consider the proposed one 
as suitable, perhap3 others interested will agree to adopt it. 
It would have been more logical, however, if these others had 
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taken the place of the rubber cable manufacturers in the 
Committee ſor the determination of this figure. The same may 
be said of the actual definition of hard-drawn copper wire, 
Coming next to the question of specific gravity, we cannot 
for the moment remember any determination of it at 
8:912. The figure usually employed in the cable trade is 
8-89 or 89, and the specific gravity of good electrolytic 
annealed copper wire has generally been assumed to lie 
between these two figures. An alteration of a small fras- 
tion of 1 per cent. is not of great moment, any more 
than in the case of MarrniEssEN's standard; it will merely 
affect the last figures of practically all the published re- 
sistance and weight tables, for it must be remembered that 
the specific gravity has to be made use of in calculating the 
resistance of wires of given diameter from the metre gramme, 
100in. 100-grain, or foot grain standard. Resolution No. 6 
should meet with approval, but for the ordinary tests of inland 
and telegraph and telephone wires it would make little differenco 
whether MartraigssEn’s original temperature corrections or 
Messrs. CLARKE, ForpE and Tavron's more recent ones be 
taken. The companies manufacturing and using submarine 
cable are most concerned in this. Although the majority 
of them will probably consider the new tests reliable and 
accurate, we wonder whether their opinion was taken. The 
sixth resolution is not clear as it stands, but is explained in 
the subsequent notes. It is concluded that the increased length 
of the conductors in a standed cable, on account of the special 
course of the individual strands, shall be deemed to increase 
the resistance of the cable in the sam» proportion as the 
increased weight, instead of to decrease it, the latter effect 
having been assumed by certain cable manufacturers because 
of the increase in the actual area of the copper on a section 
at right angles to the length of the cable. A rule for the 
average lay“ is given in the next resolution, and its effect is 
worked out in the appendix to the report for cables having 
different numbers of strands. The ratio of length of “ lay" to 
diameter of pitch circle as 20 is an average figure, but we hardly 
think that it can be taken to imply that the makers who have 
adopted it employ this same ratio whatever the size of the 
cable and whatever the purpose for which it is intendel. 
The last two resolutions are perhaps most open to criticism. 
No one would seriously maintain that the allowable percentage 
increase in resistance or weight per unit length of a con- 
ductor over the theoretical would be the same whether 
the conductor passes through one or ten machines in 
the process of manufacture. A margin of 2 per cent. is as 
excessive in the case of single bare wires as it is inadequate 
for heavy cables of many strands. Besides, if such a margin 
is to be allowed in the case of light cables and wires, why 
state a standard of resistance to six significant figures, and an 
arbitrary specific gravity to an eighty-ninth of 1 per cent. 
accuracy? The extra indulgence of 1 per cent. allowed to 
those manufacturers whose process of insulation necessitates 
that the conductors be tinned is unreasonable. 

The above criticisms of the report b2fore us are not made 
in an antagonistic spirit. We would not suggest for a 
moment that tho proposals have not been made in absolute 
good faith by the members of the Committee, or that any 
other motive than & desire to benefit impartially all cab!e 
makers and buyers has prompted them. But enough has 
been said to show that, although general standards for copper 
wire are needed, these particular resolutions are not of a 
nature to be accepted without further consideration by a 
large section of the electrical profession which was neither 
adequately represented on the Committee nor asked to give 
evidence before it. 


300 


THE ELECTRICIAN, DECEMBER 22, 1899. 


REVIEWS. 


(Copies of any of the undermsntioned works can be had from The Ele:trician office 
‘post free, on receipt of published price.) 


The Manufacture of Carbons for Electric Lighting and Other 
Purposes. By Francis Jeut, M.Am.LE.E. (London: The 
Electrician Printing and Publishing Co. (Ltd.) 1899.) 10». 6d. 


To the author of this work and to its publishers is due great 
credit for the preparation and issue of the firat work dealing 
with the subject of practical carbon manufacture in a complete 
manner. We have in this book a very comprehensive 
description of the process of carbon making as generally 
practised by the Continental manufacturers. The greatest 
amount of consideration is devoted to lighting carbons: the 
subject of carbons for electrolytic and smelting work and 
carbon brushes is but briefly dealt with, though it will be 
found that carbons really suitable for the various modern 
electro-chemical processes are by no means so simple to make 
in a commercial way as the author implies. 

The work opens with a short section on the physical 
properties of carbon, with allusion to Moissan's researches 
with the electric furnace. Chapter II. is devoted to a fairly 
complete history of the development of the arc light carbons. 
The author rightly attributes to Carré due credit for his work 
in 1876. The reviewer thinks that the late M. Carré may 
well be looked upon as the father of the carbon industry. 

Those interested will find full accounts of the early work 
of Curmer, Jacquelain, Peyret, Archerau, Carré, and Gaudoin 
in Fontaine’s '*L'Eclairage Electrique."  Jablochkoff's and 
Weston’s patents for use of the core are referred to, and the 
later German patent of Louis Siemens. To Reynier is rightly 
attributed the idea of increasing the life of carbon rods by 
electroplating them with metal, and this was the object of a 
provisional patent in 1878. The enclosed arc is then explained, 
which in primitive form was first used by Sir Humphrey Davy 
himself. Pritchard’s experiments in carbon making, published 
in The Electrician about ten years since, are then described. 

Some facts concerning carbons are then given in a short 
chapter. Here and elsewhere the author makes light of 
the difficulties of the carbon maker, but the reviewer is at 
direct issue with him on this point. Every stage of the 
ge'ection and preparation of material and the subsequent 
manufacture of the carbons requires attention and close super- 
vision if a high-grade carbon of regular quality is to be pro- 
duced at a profit. 

We proceed in chapter IV. to the modern process of manu- 
facture. After giving proportions of mixtures which he has 
uscd for different grade carbons and carbon brushes, the 
author describes the raw carbon breaking stamp and the 
crushing mill. The latter is an edge runner mill of a design 
much used on the Continent, and the reviewer takes this 
opportunity of pointing out the superiority of this design of 
grinding mill to the usual English design. Each runner can 
rise and fall independently in a true vertical plane, being 
pulled round its path by a crank rising and falling vertically 
against the side of the centre block, the crank pin carrying 
the runner itself. This construction results in a very easy 
running mill, in which there is little vibration and a high 
grinding efficiency. The fine grinding mill described is of the 
single roller type sometimes used in flour milling. 

The reader is then taken through the mixing room and 
press room, the machines therein being described and illus- 
trated. The process of bundling for the kiln is then explained, 
and the advantage of continuous regenerative gas-fired kilns 
pointed out. A full description of the kiln is reserved for a 
special chapter later in the book. 

No reference is made by the author to a practice at one 
time considerably used for burning on the Continent—that is 
the two-kiln system. In the first kiln, which was of the 
muffe type, heated by a hand-fired furnace, the carbons, after 
being packed in fireclay saggers, received a preliminary baking; 
they were then sorted and the wasters removed, the rest being 
packed in large plumbago saggers, each of which was lowered 
into a circular coke-fired furnace, similar to the usual brass 
melter’s furnace. The burning being completed here at a 
very high temperature. | 


An automatic sorting machine is suggested to select the 
bent from the straight carbons. This, however, has the 
disadvantage that it requires an attendant to remove every 
bent rod rejected by the machine. Machines for cutting, 
squaring, and pointing burnt carbons are then illustrated. 
The author recommends a larger cone angle for the points 
than that generally adopted, with which recommendation the 
reviewer entirely agrees. A process of coring fol'ows. The 
instructions for this vitally important stage of manufacture 
are, however, somewhat vague ; and the reviewer can hardly 
agree with some of the author’s remarks and recommenda- 
tions. The author impresses upon his readers the importance 
of careful use of the coring machine, but the method of prepa- 
ration of the core is not treated in a complete manner by any 
means. 

The author opens a paragraph of Hints to electric light 
engineers with a very imaginative description of a carbon 
manufacturer's methods of dealing with a complaining 
customer. It is ridiculous to suppose that a responsible 
manufacturer would adopt such means. With him com- 
plaints are the exception, and are usually traced to some 
special conditions under which the carbons have to burn, of 
which particulars have not been furnished by the consumer. 
These conditions must be investigated by the manufacturer. 
This chapter concludes with a brief section on ‘‘ Electrodes,” 
which might with advantage have been much more extensive; 
A brief reference is made to tests of various electrolytic 
carbons made at the instigation of The Electrician, and 
published in that journal May 28, 1897. The reviewer has 
found some very interesting tests of electrolytic carbons by 
Dr. Zellner published in the Zeitschrift für Elektrochemie, 
April 6, 1899. 

Chapter V. contains much of a useful and interesting 
nature. First are given sizes of carbons chiefly used for 
continuous and alternating current on the Continent. 
Unfortunately for the manufacturer, however, very little has 
yet been done towards the standardisation of carbons and 
arc lamps. Then follows a description of the necessary equip- 
ment for carbon test-room and method of testing. Chapter VI. 
is mostly devoted toa description of an unsuccessful endeavour 
by a carbon manufacturer to utilise coal as a raw material. A 
very brief reference to Acheson's method of producing material 
for electrodes concludes this chapter. 

The gas generator is the subject of the next chapter, and 
the author has drawn largely from the works of Ladebur 
and Stegmann in its compilation. Various forms of producers 
are illustrated and explained. Then follows a long chapter on 
kilns, with descriptions of kilns by Mendheim, Escherich, and 
Meiser, and a consideration of the relative advantages and 
disadvantages of what may be called the down-draught 
chamber system and the horizontal-draught ring system. 
Also a description of continuous regenerator and periodical 
furnace by Mendheim and a tunnel furnace by the author. 
Saggers for packing the carbons for burning are also described. 
Chapter IX. is devoted to a description of the Prof. Seger's 
very interesting and simple method of estimating high 
temperatures. Gas analysis forms the subject of chapter X. 

We have now reached the section dealing with cost of 
equipping a carbon factory and the probable profits to be made. 
As a manufacturer, the reviewer is hardly free to criticise the 
figures given as he might; he may state, however, that the rates 
of wages paid for labour in this country would be considerably 
higher than those given in these estimates. The factory 
considered is one capable of producing the equivalent of 
40,000ft. of carbons of 18mm. diameter per 10-hour day. 

Chapter XII. deals with the cost of manufacture of elec- 
trodes on a small scale by the consumer. The next chapter 18 
devoted to the laying out and construction of the factory. 
Chapter XIV. introduces the interesting subject of lamp- 
black or soot, and is devoted chiefly to the theory of its 
production. The proposal by the author to reduce the size 
of soot chambers by spraying water on to the smoke and then 
drying the sludge produced is not a new one. The necessary 
conditions for the production of good soot are laid down, 
and some figures given for the yield to be expected. The 
final chapter is devoted to descriptions, of soot factories, 
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largely taken from the works of Dr. Kóhler and Thenius. 
First is described the primitive conical-topped factory at one 
time much used. Following which we have illustrated 
descriptions of chamber systems of construction for liquid and 
solid fuel. The lamp system is described, with a special lamp 
of the author’s design, and also the Thalwitzer machine for 
continuous production of soot from gas obtained by the distil- 
lation of heavy mineral oils. Many readers of this interesting 
section of the book will not fail to realise that the Continental 
lampblack manufacturer is considerably ahead of the manu- 
facturers of this country. The reviewer has had good reason 
to know it. 

An appendix contains Fisk's Paper before the Canadian 
Electrical Association, 1892, describing the American process 
of carbon making. 

The author has not thought it necessary to describe a copper- 
plating equipment. For ordinary purposes the plated carbon 
is no more, but any manufacturer who is acquainted with the 
requirements of our Government departments will know that 
coppering is still necessary for some of the projector carbons. 
No detailed description of the manufacture of carbon brushes, 
battery plates and cylinders, carbon resistances, or agglomerate 
plates and cells is to be found. 

The book, however, is full of information, is fairly well 
arranged, and has a good index, and will prove interesting 
and instructive reading to all carbon makers and users, and 
both author and publishers are to be congratulated on such a 


production. T. G. LirrLEBOx. 
La Téléphonie. By Emre Pi£BARD. 2nd edition. (Lidge: Charles 
Desoer. 1899.) 10fr. 


This book is well worth a place in the library of the 
telephone engineer. It is no mere catalogue of telephonic 
apparatus, neither is it a dry text-book on the subject, written 
in professorial style. In it the ground is fairly well covered, 
while at the same time minute technical detail is not so much 
insisted upon as to make the volume uninteresting reading. 

A few pages on non-electrical telephones, the elementary 
principles of acoustics, and the early music-transmitting 
instruments, lead up to what the author terms ''pantélé. 
phones —a hideous word suggested by M. Mercadier for 
telephones suitable for the transmission of all kinds of sounds. 
A good selection of ancient and modern instruments is chosen 
for description, and this section is followed by chapters on 
calling apparatus, batteries, and complete telephone sets. By 
a peculiar arrangement, however, although the principles 
underlying the design of transmitters and receivers are dealt 
with to some extent previously, it is in the following chapter 
on ‘special pantéléphones," in the midst of a consideration 
of the interesting speaking condenser of Cornelius Herz, that 
the reason for the polarisation of the core of a Bell receiver 
is given. 

The chapter on line construction is one of the longest and 
at the same time one of the most interesting in the book. 
Particular attention is devoted to bronze wire, and with regard 
to this material some of the data given and experience recorded 
are mcst valuable. Insulators are next dealt with. After 
trying insulators of different colours, the Belgian telephone 
administration has found that a slate colour offers the least 
temptation to stone-throwera, that coloured insulators have as 
high an insulation resistance as white ones, and that a minimum 
of 2,000 megohms is the correct specification for the insula- 
tion resistance of a double-lipped insulator, whatever its hue. 
The pages on the design of iron posts, roof poles, and derricks 
are well worth study. Various methods of revolving overhead 
wires are given ; and the author puts himself to some trouble 
to prove mathematically that the revolution of the wires is not 
indispensable, finishing with the remark, however, that the 
conditions assumed in the proof only apply when the inducing 
circuit as well as those subjected to its influence possess pre- 
cisely the same conditions of insulation resistance and 
capacity from one end to the other. For submarine work the 
author prefers to use as many cables as conductors. With 
regard to the effect of self-induction and the other line con- 
stants on the design of long distance or submarine lines, he 
quotes the following remarkable formula, published by Vaschy 
in 1888 in the Annales Télégraphiques : L/CR2?=1/16, where 
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L, C, and R represent respectively the inductance, capacity, 
and resistance per unit length, and I the total length of the 
circuit. If this relation is fulfilled, he says, the curve of 
current received corresponds rigorously with that of the 
current transmitted, with a mere time-lag ! 

In a short chapter on translators the results of a long 
experimental research by Prof. Reding (published in the 
Journal Téléyraphique) are summarised. The efficiency of a 
translator diminishes with the length of the line, and capacity 
of the line appears to be particularly hurtful. A translator 
whose efficiency was 79 to 80 per cent. when in series with an 
induction-less and capacity-less resistance of 800 ohms, for 
frequencies of 125 to 750 has only a useful efficiency of 12:5 
to 16 per cent. when some 001 microfarad condensers were 
shunted to the same circuit. 

One of the most valuable features of the book is the excel- 
lent treatment of the question of simultaneous telephony and 
telegraphy over the same wire. A thorough description of 
the Van Rysselberghe system is given, its drawbacks are dis- 
cussed, and modifications to it are mentioned. Belgium has 
certainly given this system a fair trial, and it would seem, as 
a final result of the experience in that country, that the 
method has been found economical and of great utility for 
lines above a certain length, without too many intermediate 
offices, and on which fast-speed telegraphic apparatus is not 
required. The Picard and Cailho system are briefly described. 
The latter, which is employed in France, has, the author 
thinks, some advantages over the Van Rysselberghe system, 
not the least of which is greater simplicity. ‘‘ Duplex" 
telephony is but briefly dealt with, and more space is given to 
‘‘ phono-multiplex telegraphs,” in which the Langdon-Davies 
phonopore is included. 

The chapter on switchboards calls for little comment. M. 
Piérard considers that a non-multiple board will still do for 
1,500, 1,600, or even 2,000 subscribers. Lamp visuals and 
central battery boards are merely mentioned, without descrip- 
tive details, and in the section on junction and trunk 
working no mention is made of automatic clearing signals, 
which it appears are not employed in Belgium. It 
must be remembered, however, that the trunk lines in that 
country being largely duplexed with telegraph lines on the 
Van Rysselberghe principle, the addition of visual signals 
might introduce too much complication. Automatic calling 
is not employed even on the transfer boards, and the multiple 
boards are all on the series jack system up to the present. 
In passing, we note with satisfaction the number of English 
and American words which have been assimilated into the 
French of telephone technics—élément gravity, microphone 
solid-back, jack, branching jack, test-line, cross-connecting 
board, &c. 

In & section on protection against induction disturbances 
the author describes an attempt of his own to evade the neces- 
sity of employing an independent metallic circuit for each 
line. A common return wire is provided of similar section 
to one of the subscribers’ lines. As ringing currents through 
this common return would produce disturbances in all the 
circuits, the subscriber’s switch hook is so arranged that earth 
is used as return for the ringing currents, and the common 
return for speaking currents only. The possibility still remains 
of cross-talk between two circuits, if there are any leakages, 
and each subscriber is therefore given a switch enabling him 
to make use of an earth return should he “ fear indiscretions,” 
and prefer the buzz induced by traction currents to the lack 
of privacy. This system has been employed to a certain 
extent in Brussels and Liège, it is said with success. It 
would hardly be deemed sufficient by the majority of British 
telephone users. 

The book concludes with a description of arrangements of 
theatrophone or electrophone apparatus, and a brief sketch of 
the present state of the development of telephony in Belgium. 

We have said so much in praise of M. Piérard’s work that 
we do not apologise for offering a few words of criticism on 
small but not unimportant matters which may easily be 
rectified in future editions. The abbreviations O for ohms, 
Mo for megohms, H for henries, and AM for) microfarads, are, 
to say the least, unusual, as it is also to see Mr. Preece’s once 
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cherished KR law symbolised as CR. There are also a 
number of aggravating printers’ errors: di for dt in 
a mathematical investigation on page 259; l'influence 
novice de la capacité, for l'influence nocive; the articles 
written by Oliver Heaviside in The Electrician are referred to 
as having been contributed by H. O. Heaviside to our esteemed 
contemporary L’ Electricien; and other printers’ errors of less 
importance. The print and paper are good, but the book is 
worthy of a better binding than one of flimsy paper, and of 
better finished blocks than many of the poor woodcuts. 


Matter, Energy, Force, and Work. By Sivas W. HoLMAN. (London: 
Macmillan and Co., Limited.) 10s. 6d. 


This book, which the author tells us was written during 
a period of enforced quiet, and which therefore, it is to be 
presumed, he isaues to the public as representing his best 
and maturest thought, comes as a disappointment from one 
of Prof. Holman’s position as the professor of physics 
(emeritus) at the Massachusetts Institute of Technology. His 
object in writing it is, he says in the preface, to provide 
engineers and members of the technical professions, as well 
as students and teachers generally, with ‘‘an aid to clearer 
thinking," by presenting ‘‘in a plain and logical manner some 
fundamental ideas and definitions of physics." An admirable 
and worthy object this, but one which the author entirely 
fails to attain in the volume before us. Instead of clear 
definitions of the elementary physical conceptions, followed 
by a precise statement of the fundamental physical laws and 
& consideration of their consequences, we find the subject 
treated in an involved manner, tending frequently to confuse 
rather than to elucidate, There is nothing in the author's 
method to justify his departure from the orthodox lines in 
training the student’s mind to receive and appreciate the 
ideas forming the basis of physical science. 


PROPOSED STANDARDS FOR COPPER 
SPECIFICATIONS. 


The following circular has been sent us for publication :— 

The advantages of standardising are being largely advocated for almost 
all classes of engineering producte, but copper conductors have hitherto 
not been included in the list, as everyone has assumed that they were 
already standardised, and that Matthiessen had settled the resistance and 
temperature coefficient of copper in his researches nearly 40 years ago. 
This assumption is far from being true, and the catalogues of various elec- 
trical cable makers as published before 1899 show considerable discrepan- 
cies in the resistance and weight of nomina'ly the same cables, while the 
Post Office issued a specification differing from all of the others. In order 
to remedy this confusion, & committee was formed of those interested, to 
determine a standard, and the Irstitution of Electrical Engineers, the 
General Post Office, and the principal manufacturers of rubber insulated 
cables sent representatives. Meetings were held ear'y in 1899, and the 
report given below was adopted by the following delegates :— 

For the General Post Office Sir W. H. Preece, K. C. B., F. N S. (chair- 
man, Mr. J. Gavey, and Mr. H. Hartnell. 

For the Institution of Electrical Engineers. — Prof. W. E. Ayrton, F. R. S., 
Mr. W. M. Mordey, and Mr. Herbert A. Taylor. ö 

Representatives of Cable Manufucturers.— Mr. J. W. Connolly (Connolly 
Bros.), Mr. R. J. Hatton (Henley's Telegraph Works), Mr. W. E. Gray 
(india Rubber, Gutta Percha and Telegraph Works), Mr. A. Paterson 
(Johnson and Phillips), Messra. F. Jacob and J. S. Huddlestone (Siemens 
Bros.), and Mr. A. H. Howard (W. T. Glover and Co.). 

The Telegraph Manufacturing Co. and the London Electric Wire Co. 
also co-operated in forming the committee, and have adopted its recom 
mendations. 

` The report of the committee is as follows :— 

1. Resolved that Matthiessen's standard of 0°153858 standard ohms 
resistance for a wire 1 metre long, weighing 1 gramme at 60°F., be 
taken as the standard for hard-drawn high conductivity commercial copper. 

2. Hard.drawn copper to be defined as that which will not elongate 
more than 1 per cent. without fracture. 

5. Resolved that Matthiessen's standard of 0:150822 standard ohms 
resistance for a wire 1 metre long, weighing 1 gramme at 69°F., be taken as 
the standard for annealed high-conductivity commercial copper. 

4. Copper to be taken as weighing 555lb. per cubic foot at 60°F., which 
will give a specific gravity of 8:912. 

5. Resolved that Messre. Clarke, Forde and Taylor's temperature co- 
eflicient, as published in ther pamphlet dated February 20, 1899, be 
adopted, and that the average coefficient of 0'C0238 per degree F. be 
adopted for commercial purposes. 

6. Resolved tbat the resistance and weight of conductors be calculated 
from tbe actual length of the wires. 

7. Resolved that a lay of 20 times the pitch diameter b» taken as the 
standard for the calculation of tables. 


8. Resolved that 2 per cent. variation of resistance or weight be allowed 
in all conductora. l 

9. Reaolved that an allowance of 1 per cent. increased resistance as 
calculated from the diameter be allowed on all tinned copper between Nos, 
22 and 12 gauges inclusive. 

Note to 1 and 8. 

The figures inserted have been calculated for 60°F. from the figures 
0:1469 per metre gramme for hard-drawn, and 0 1440 for annealed, at 52°F. 
by Matthiessen's formula: — | 

Ryo = Rar 

1 - 000215006 (t — 32) + 000000278 (t - 52)" 

A. H. Howarp, Honorary Secretary. 


From the above data the following figures and formule 
have been calculated, and were sent us as an appendix to the 
report, together with the notes that succeed them. 

Solid Wires. ; 

Copper weighs 555 lb per cubic foot at 60°F. Specific gravity —8:912. 

The resi:tàncs, in standard ohms, of annealed high-conductivity cəm- 
mercial copper is: 


Resistance per cubic inen . 0:00000066788 
Ditto peir cubic em. ........................ 0:0000016965 3 
Ditto of 100in. weighing 100 graius 0:150158 
Ditto per mile 11 0:042317/(area in 83. in.) 
Ditto: per rad 0°000024044 (area in sq. in.) 
Ditto per mil ſooõy;Ʒ n eee 102044 


The resistance, in standard ohms, of hard-drawn high - conduetivity 
commercial copper is. 


Reaistance per cubic inch .................. . . 0:000000681327 
Ditto per cubic mw [ U 000000175054 
Ditto of 100in. weighing 100 grains 0153181 
Ditto. per miles reine 0:0431689/(area in sq. in.) 
Ditto per yari....... ———— M 0:0000245277/(arca in s. iu.) 
Ditto per mil foot — M 103099  . 

Weight per mile ................ sese 2:0350 x area in sq. in. 
Ditto per !! etie qure 11:5625 x area in sq. in. 


Cab cs. 


Resis'auce of S-atrand cable ........— 0°33742 „ resistance of each wire. 
Ditto ditto . . . 01255065 x ditto 
Ditto 7 ditto — ......... = 01443557 x ditto 
Ditto 12 di: to Lee esce = 0084355 x ditto 
Ditto 19 ditto o = 0:0532424 x ditto 
Ditto 37 ditto esse = 00273193 x ditto 
Ditto 61 ditto ......... = (00165911 x ditto 
Ditto 91 ditto —  ......... = 0'0111222 x ditto 
Weight of 3-strand cable = 303678 x weight of each wire 
Ditto 4 ditto — ......... = 404904 x ditto 
Ditto 7 ditto —*2. . ꝗ 707556 * ditto 
Ditto 12 ditto ......... —-121471 x ditto 
Ditto 19 ditto — ........ —19:2207 x ditto 
Ditto 37 ditto —  ......... -9574114 x ditto 
Ditto 61 ditto RO =61°7356 x ditto 
Ditto 91 ditto e. 2 =9210384—x ditto 


The above formul give the standards, but a variation of 2 per cent. in 
resistance or weight is allowed for losses in manufacture. 

These figures have been adopted by all of the parties represented, and 
it is hoped that they may become the universal standard for Great Britain. 

The measurements made by Dr. Matthiessen were for the purpose of 
determining the best metal to use for a standard resistance, and the per- 
manence of the resistance was of more importance than the actual numeri- 
cal value. 

The specific gravity of the copper was not taken, and as the results ara 
given by length and weight, they affurd no means of determiniog the 
re-istanc3 of a wire of any given diameter. In addition, B.A. units have 
been confounded with standard ohms, so that discrepancies have arisen 
from both causes. 

The resistance of a stranded conductor varies according to the lay of the 
wires. Some makera use a lay of 12 times the pitch diameter, while 
others go so high as 50 times the pitch diameter; 2) was adopted as an 
average figure, aud the resistances calculated from the actual length of 
the wires— viz., 1:01226 times the length of the cable for all except the 
centre wire. 

As the Post Office specifications will be issued in accordance with the 
above report, and as all of the manufacturers mentioned will include the 
same figures in their catalogues, there seems little doubt that these 
standards will be adopted throughout Great Britain. 


We comment on this matter in our leading article. 


BOOKS RECEIVED. 


(Copies of any of the undermentioned works can be had from The Electrician offi »e 
post free, on receipt of published price.) 

Judges“ Report on the Motor Trials of the Liverpool Self-Propelled 
Traffic Association at Liverpool, July 3lst to August 2nd, 1899. 
Edited by E. Shrapnell Smith. (Liverpcol : Wins'anley and Wat 
king) Price 58. 

The Official Gazette of the United States Patent Office. No. 9 
and 10, Vol. LXXXIX. Published by authority of Congr. ss 
(Washington: Government Printing Office.) 
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ON THE MASSES OF THE IONS IN GASES AT LOW 
PRESSURES.* 


BY J. J. THOMSON, M. A., F. R. S. 
(Consluded from page 259.) 


To calculate n we begin by finding the volume of water deposited 
in consequence of the expansion in each cubic centimetre of the 
expansion. In my previous Paper I show how this can be deter- 
mined if we know the ratio of the final to the initial volumes and 
the temperature before expansion. Jn the present experiments the 
final volume was 1:36 times the initial volume, and the temperature 
before expansion was 18°5°C. It follows from this that 50x 10-7 
cubic centimetres of water were deposited in each cubic centimetre of 
the expansion chamber. 


If a is the radius of one of the drops, the volume of a drop is 


, , zi . 2 
41a /3, and hence n ee ; here n’ is the number of ions 


er cubic centimetre of the expanded 
If v is the velocity of fall ES 


Since for air y 2 1:8 x 107 5, we find 
UN LM 
1-1 x 10” 
a32 9:14v* x 1079, 


17 5.000 
3:14vi 
This is the number in 1 cubic centimetre ofthe expanded gas ; the 
number in 1 cubic centimetre of the gas before expansion is 1:30n/. To 
find n the number of ions we must subtract from 1 36n’ the number 
of drops which are formed when the ultra-violet light does not fall 
on the plate. With an expansion as large as 1:30, Mr. Wilson has 
shown that a few drops are always formed in dust-free air, even 
when free from the influence of Röntgen rays or ultra-violet light. 
If V bethe velocity with which these drops formed in the absence 
of the light fall, then the number of drops due-to these nuclei is 


1 36 x 5,000 
2 3141Vi ' 
Subtracting this from 1:36 »', we find 


E 3f 1 1 

n=2 07x10 ‘ee zs 
In making this correction we have assumed that the clouds form 
round there nuclei even when the negative ions due to the ultra- 
violet light are present. If the cloud formed more readily about 
the negative ions than about the nuclei, the ions would rob the 
nuclei of their water, and we shculd not nced the correction. The 
following table gives the result of some experiments ; in making the 
observation on the cloud the same potential difference between the 
plate and the water was used as wh: n observing the value of d/D: u, 
was determined by Prof. Rutherford as 1:5x3x10?, and A was 

7 (1:6)? throughout the experiments, 


4 
and : 
3 


0. | dr m v. e100 
EI IL LE I cu 
12 62 00017 ^! 013 03 79 
12 62 00019 O11 03 | T3 
09 80 0-0012 014 03 53 
12 65 0:0035 (08 03 | 78 
12 50 00018 | ol | 08 6'0 
12 | 40 0008 . 014 c3 70 


The mean value of e is 6'8 x10710. The values differ a good deal, 
but we could not expect a very close agreement un less we could 
procure an absolutely constant source of ultra-violet light, as these 
experiments are very dependent on the constancy of the light ; since 
the electrical part of the experiment measures the average intensity of 
the light over 30 seconds, while the observations on the cloud measure 
the intensity over an interval of a small fraction of a second, 

The value of e found by me previously for the ions produced by 
Röntgen rays was 6:5 x 10 1%: hence we conclude that e for the ions 

roduced by ultra-violet light is the same as e for the ions produced 
by the Rontgen rays; and as Mr. Townsend has shown that the 
charge on these latter ions is the same as the charge on an atom of 
hydrogen in electrolysis, we arrive at the result previously referred 
to, that the charge on the jon produced by ultra-violet light is the 
saine as that on the hydrogen ion in ordinary electrolysis, 

The experiments just described, taken in conjunction with previous 
ones on the value of m'e for the cathode rays (J. J. Thomson, Phil. 


* Communicated by the author to the December n imber of the Phu. 
Mig. Read at the Meeting of the British Association at Dover, 


Mag., Oct., 1897), show that in gases at low pressures negative 
electrification, though it may be produced by very different means, 
is made up of units each having a charge of electricity of a definite 
size ; the magnitude of this negative charge is about 6 x 10—1? electro- 
static units, and is equal to the positive charge carried by the 
hydrogen atom in the electrolysis of solutions. 

In gases at low pressures these units of negative electric charge 
are always associated with carriera of a definite mass. This mass is 
exceedingly small, being only about 1:4x10-? of that of the 
hydrogen ion, the smalle:t mass hitherto recognised as capable of 
a separate existence. The production of negative electrification 
thus involves the splitting up of an atom, as from a collection of 
atoms something is detached whose mass is less than that of a single 
atom. We have not yet data for determining whether the mass of 
the negative atom is entirely due to its charge. If the charge is e, 
the apparent mass due to the charge supposed to be collected on a 
sphere of radius a is Je?/ua [where u = magnetie permeability of the 
medium]: hence m/e in this case is e/3pa. Substituting the values of 
m/e and e found above, we fiad that a would be of the order 
10- em. | 

We have no means vet of mu ee or not the mass of the 
negative ion is of electrical origin. e could probably get light on 
this point by comparing the heat oen by the bombardment by 
these negatively electrified paiticles of the inside of a vessel com 
posed of a substance transparent to Röntgen rays, with the heat 
produced when the vessel was opaque to those rays. Ifthe mass was 
* mechanical," and not electrica], the heat produced should be the same 
in the two cases, If, on the other hand, the mass were electrica!, 
the heat would be less in the first case than in the second, as part ot 
the energy would escape through the walla, 

Hitherto we have been considering only negative electrification ; 
as far as our present knowledge extends, positive electrification is 
never associated with masses as small as those which invariably 
accompany negative electrification in gases at low pressures. From 
W. Wiens experiments on the ratio of the mass to the electric 
charge for the carriers of positive electrification in a highly exhausted 
vacuum-tube (Wied. Ann., LXV., p. 440), it would seem that the 
masses with which positive electrification is associated are comparable 
with the masses of ordinary atoms. This is also in accordance with the 
experiments of Elster and Geitel (Wied. Ann., XXXVIIL, p. 27), 
which show that when positive ions are produced by an incandescent 
platinum wire in air they are not affected to anything like the 
same extent as negative ions produced by an incandescent carbon 
filament in hydrogen. 

It is necessary to point out that the preceding statements as to 
the masses of the ions are only true when the pressure of the gas is 
very small, so small that we are able to determine the mass of the 
carriers before they have made many collisions with the surrounding 
molecules. When the pressure is too high for this to be the case, 
the electric charge, whether positive or negative, seems to act as a 
nucleus around which several molecules collect, just as dust collecta 
round an electrified body, so that we get an aggregate formed whose 
mass is larger than that of a molecule of a gas. 

The experiments on the velocities of the ions produced by Röntgen 
or uranium rays, by ultra-violet light, in flames or in the arc, show 
that in gases at pressures comparable with the atmospheric pressure 
the electiic charges are associated with masses which are probably 
several times the mass of a molecule of the gas, and enormously 
greater than the mass of a carrier. of negative electrification in a gas 
at a low pressure. l 

There are some other phenomena which seem to have a very direct 
bearing on the nature of the process of ionising a gas. Thus I have 
shown (Phil, Mag., December, 1898) that when a gas is ionised by 
Róntgen rays the charges on the ions are the same whatever the 
nature of the gas: thus we get thesame charges on the ions whether 
we ionise hydrogen or oxygen. This result has been confirmed by 
J. S. Townsend (“On the Diffusion of Ions,“ Phil. Trans., 1899), 
who used an entirely different method. Again, the ion'sation of a 
gas by dp m rays is in general an additive property —i. e., the 
ionisation of a compound gas, AB, where A and B represent the 
atoms of two elementary gases, is one-half the sum of the ionisation 
of A, and B, by rays of the same intensity, where A, and B, repre- 
sent diatomic molecules of these gases (Proc. Camb. Phil. Soc., Vol. X., 
p. 9). This result makes it probable that the ionisation of a gas in 
these cases results from the splitting up of the atoms of the gas, 
rather than from a eeparation of one atom from the other in a 
molecule of the gas. 

These results, taken in conjunction with the measurements of the 
mass of the negative ion, suggest that the ionisation of a gas consists 
in the detachment from the atom of a negative ion, this negative ion 
being the same for all gases, while the mass of the ion is only a small 


fraction of the mass of an atom of hydrogen. 


From what we have seen, this negative ion must be a quantity of 
fundamental importance in any theory of electrical action; indeed, 
it seems not improbable that it is the fundamental quantity in terms 
of which all electrical processes can be expressed ; for, as we have 
eeen, its mass and its charges are invariable, independent both of the 
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processes by which the electrification is produced and of the gas from 
which the ions are set free. It thus possesses the characteristics 
of being & fundamental conception in electricity ; and it seems 
desirable to adopt some view ol electrical action which brings this 
conception into prominence. "These considerations have led me to 
take as a working hypothesis the following method of regarding the 
-electrification of a gas, or indeed of matter in any state. 

I regard the atom as containing a large number of smaller bodies 
Which! will call corpuscles; these 5 are equal to each other; 
the mass of a corpuscle is the mass of the negative ion in a gas at low 
pressure — i. e., about 2 x 10 * of a gramme. In the normal atom this 
assemblage of corpuscles forms a system which is electrically neutral. 

Though the individual corpuscles behave like negative ions, vet when 

they are assembled in a neutral atom the negative effect is balanced 
by something which causes the space through which the corpuscles 
are spread to act as if it had a charge of positive electricity equal in 
amount to the sum of the negative charges on the corpuscles. Elec- 
trification of a gas I regard as due to the splitting up of some of the 
atoms of the gas, resulting in the detachment of a corpuscle from 
some of the atoms. The detached corpuscles behave like negative 
ions, each carrying a constant negative charge, which we shall call 
for brevity the unit charge ; while the part of the atom left behind 
behaves like a positive ion with the unit positive charge and a mass 
large compared with that of the negative ion. On this view, electri- 
fication essentially involves the splitting up of the atom, a part of 
the mass of the atom getting free and becoming detached from the 
original atom. 

A positively electrified atom is an atom which has lost some of its 
‘t free mass," and this free mass is to be found along with the cor- 
responding negative charge. Changes in the electrical charge on an 
atom are due to corpuscles moving from the atom when the positive 
charge is aa, or to corpuscles moving up it to when the 
negative charge is increased. Thus, when anions and cations are 
liberated against the electrodes in the electrolysis of solutions, the 
ion with the positive charge is neutralised by a corpuscle moving 
from the electrode to the ion, while the ion with the negative 
charge is neutralised by a corpuscle passing from the ion to the 
electrode. The corpuscles are the vehicles by which electricity is 
carried from one atom to another. 

We are thus led to the conclusion that the mass of an atom is not 
invariable : that, for example, if in the molecule of HCl the hydrogen 
atom has the positive and the chlorine atom the negative charge, 
then the mass of the hydrogen atom is less than half the mass of the 
hydrogen molecule H,; while, on the other hand, the mass of the 
chlorine atom in the molecule of HC! is greater than half the mass 
of the ehlorine molecule Cl 

The amount by which tlie mass of an atom may vary is propor- 
tional to the charge of electricity it can receive ; and as we have no 
evidence that an atom can receive a greater charge than that of its 
ion in the electrolysis of solutions, and as this charge is equal to the 
valency of the ion multiplied by the charge on the hydrogen atom, 
we conclude that the variability of the mass of an atom which can be 
produced by known processes is proportional to the valency of the 
atom, and our determination of the mass of the corpuscle shows that 
this variability is only a small fraction of the mass of the original 
atom. 

In the case of the ionisation of a gas by Róntgen or uranium rays, 
the evidence seems to be in favour of the view that not more than 
one corpuscle ean be detached from any one atom. For if more than 
one were detached, the remaining part of the atom would havea 
positive charge greater than the negative charge carried by each of 
the detached corpuscles. Now the ions, in virtue of their charges, act 
as nuclei around which drops of water condense when moist dust-free 
gas is suddenly expanded. If the positive charge were greater than 
the individual negative ones, the positive ions would be more efficient 
in producing cloudy condensation than the negative one, and would 
give a cloud with smaller expansion. As a matter of fact, however, the 
1everae 13 the case, as C. T. R. Wilson (Phil. Trans., 1899) has shown 
that it requires a considerably greater expansion to produce a cloud 
in dust-free air on positive ions than on negative ones when the ions 
are produced by Röntgen rays. 

Though only a small fraction of the mas« of an atom can be 
detached by any known process, it does not follow that the part left 
behind does not contain more corpuscles which could be detached by 
more powerful means than we have hitherto been able to use. For 
it is evident that it will require a greater expenditure of energy to 
tear two corpuscles from one atom than to tear two corpuscles from 
each of two separate atoms: for when one corpuscle has been torn 
off from au atom the atom is positively electrified, and it will be more 
difficult to tear off a second negatively electrified corpuscle from this 
positively electrified atom than it was to tear the first from the 
originally neutral atom. A reason for believing tbat there are many 
more corpuscles in the atom than the one or two that can be torn off 
is afforded by the Zeeman effect. The ratio of the mass to the charge, 
a3 determined by this effect, is of the same order as that we have 
deduced from our measurements on the free corpuscles; and the 
charges carried by the moving particles, by which the Zecman effect 


is explained, are all negatively electrified. Now, if there were only 
one or two of these corpuscles in the atom, we should expect that 
only one or two lines in the spectrum would show the Zeeman effect, 
for even if the co-ordinates fixing the position of the moving 
corpuscles were not “ principal co-ordinates,” though there might 
be a secondary effect on the periods of the other oscillations due to 
their connection with these co-ordinates, yet we should expect this 
secondary effect to be of quite a different order from the primary 
one. As, however, there are a considerable number of lines in the 
spectrum which show Zeeman effects comparable in intensity, we 
conclude that there are a considerable number of corpuscles in the 
atom of the substance giving this spectrum. 

I have much pleasure in thanking my assistant, Mr. E. Everett, 
for the help he has given me in making the experiments described 
in this Paper. 


MEANS OF ATTAINING LARGE PHASE DIFFER- 
ENCES, AND THEIR APPLICATION TO YARIOUS 
MEASURING INSTRUMENTS.* 


BY JOHANNES GORNER. 


In alternate-current work we know that differences of phase of 90 
or more degrees cannot be obtained by the employment of a simple 
inductance on a single condenser. Much more complicated apparatus 
is required. I shall therefore describe some arrangements adopted 
by Hartmann and Braun, of Frankfurt a/M., for the construction of 
instruments in which such displacements of currents or fields are 
necessary. 

Generally epeaking, magnetic fields which are strongly displacel 
with respect to the E. M F. of the alternate current may be divided 
into two classes. In the first class the field and the current have 
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the same phase. In the second case the field is more or less 
displaced with regard to the generating current. The former kind 
requires the magnetising current to have the same phase displace- 
ment as the field is tohave. For many types of instruments this is 
a necessity, especially if, as in dynanometers, we bave to deal with 
highly mobile systems in which no iron is used. In Fig. 1 is sketched 
a system of connections which satisfies the condition perfectly. A and 
Bare the terminals to which the alternate E. M. F. is applied, P cing the 
primary and S the secondary coil of a transformer. The conductor 
acbis that part of the circuit in which the current is to flow with 
the high phase displacement required. The diagram (Fig. 2) illus- 
trates the slectrieal occurrentes in this system. If the current 11 flows 
in the coil P, and the current 4; in the coil S, the primary ampere turns 
are represented by the vector Oa,, and the resultant Oa, gives the 
ampere turns really acting upon the iron core of the transformer, 
and upon their direction both the self-induction OE’ of the coil P 


Fic. 2. 


the secondary E M F. OE’, must stand as normals in the direction 
of retardation. In both cases an equal and opposite component OF, 
and OE, must be furnished at the terminals by the source, and these, 
together with the ohmic losses due to 2, and i, make up the total 
E.M.F. OE. By vector addition of OE, and the ohmic loss Oe the 
terminal E.M.F. of P is obtained as the vector OE; and by a similar 
addition of OE, and Oe, is obtained the E.M.F. Oe at the points a b 
in Fig. 1. By further adding OE and Oe, we obtain OE, the total 
E. M. F. between the terminals A and B. It is easily seen from the 
diagram that the current t in the wire a cb may be displaced by 90 
or more degrees, since the E.M.F. Oe which produces it is also dis- 
placed by 90 or more degrees. The magnitude of z is obtained from the 
vector addition of ij and 5, The phases and currents of the whole 
system may be ern regulated by adjusting the resistance in the 
secondary circuit of the transformer. 


* From the Elektrotechntsche Zeitschrift of Oct. 26, 1899. 
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Since certain secondary expenditures of energy, as in eddy currents 
and hysteresis, are not considered in the diagram, the phase displace- 
ment of the individual currents depends to a slight extent upon the 
magnitude of the E. M.F. But this fault can be rectified by using 
the arrangement sketched in Fig. 3. In this system the transformer 
of Fig. 1 has been split into two, so that the current 7, becomes inde- 
perdert of iz. By varying the ratio of the secondary work in the two 
transformers it is easy to obtain a nearly perfect independence of the 
E.M.F. As already mentioned, these connections are of value in 
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instruments in which no iron can be used in the moving system. 
Messrs. Hartmann and Braun use them, for instance, in direct- 
reading phase meters. 

In apparatus such as alternate-current meters, in which a rotating 
field is used for driving the movable armature, it is possible, as a 
rule, to put a good deal of iron into the strongly displaced secondary 
field, REY in this case the displacement may, as a 1ule, be attained in 


a simple manner with the aid of connections in which the field and 
the generating current are not of the same phase. Such connections 
have been used by various makers, but I shall only describe those 
adopted by Hartmann and Braun. : 

In Fig. 4 a small transformer B is connected with both its coils 
in series with another A, provided with a gap F, with the high 
phase difference required between its poles. A small regulating 


resistance W is inserted in the secondary circuit. The phase 
conditions are easily? recognised from the diagram, Fig. 5. Oa, is 
the primary and Oa, the secondary ampere-turn number of the 
transformer A; they compound into a resultant Oañ» coinciding in 
direction with the field F of the transformer. Obi, Ob,, and Ob, are 
the corresponding exciter ampere-turns of the transformer B. The 
secondary E.M.F.s produced, OS, and OS,, are in the direction 


. of retardation, and normal to Oam and Ob, respectively. Their 
resultant is the total effective secondary E. M. F. The total E.M.F. 
at the terminals K, and K, is equal to the sum of the 
terminal E.M.F.s ot both transformers, and is represented by OE, 
the resultant of OE; and OE. The last two are obtained by vector 
addition of the primary inductances and ohmic losses of the trans- 
formers taken separately, and their genesis is easily underatood from 

diagram. It is also scen that the field OF is displaced more than 
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90deg. with regard to the total E. M. F. OE, and by altering W in 
Fig. 8 this phase displacement may be adjusted at will. 

Yet another method of producing strongly displaced fields, not 
coincident with the exciting current, is represented in Figs. 6 and 7. 

Fig. 6 shows an electromagnet not constructed with uniform 
material, the pole.pieces M, and M, being solid, and the core 
laminated. If th's electromagnet is inserted in an alternate-current 
circuit, a field is produced in the gap F which, according to the rate 
of alternation, may be displaced considerably more than 90deg. The 
phase may be readily regulated by choosing the resistance in accord- 
ance with the winding, inserting an inductionless resistance when 
necessary. 

The method illustrated in Figs. 4 and 5 is employed by Messrs. 
Hartmann and Braun for their motor watt-hour meter for alternating 
currents, and has been found to work well in practice. The speed of 
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a metallic body revolving in the rotating field of such a meter is, as 
we know, proportional to the eine of the phase angle between the 
two alternating fields. If one of the fields 1s produced by the supply 
current J and has the same hase, and the other field is produced by 
a secondary current i ee considerably with regard to the 
supply current, and if, in addition, the lines of force of both are 
normal to each other and to the axis of rotation of the armature, the 
speed of rotation of the latter is 

pike C Efn ein $ 

(Af P CHF 

where n is the rate of alternation, @ the phase angle between the 
fields F and f, and C, k, and k, are constants. The two quadratic terms 
are the dampings of the meter itself due to the fields F and /. 


Fic, 8.—Hartmann and Brauu Meter. Quarter full size. 


Since F is proportional to the current J, and f proportional to the 
supply E.M.F. E, the equation may be written in the form 
CJ En sind 
OF (D EN 2+ D 
where D is a damping term increasing linearly with the velocity, 
such as might be due to the action between permanent magnets and 
a rotating disc. 

If, further, matters are so arranged that the self damping is as 
constant as possible for various E.M.F.s and constant work, and is 
also small in comparison with D, and if » is constant, the speed is 
very approximately 

v KJ Ein G. 


306 


THE ELECTRICIAN, DECEMBER 22, 1899. 


If for the fleld f a connection is adopted which displaces it by 
90deg. against E, will also be 90deg. If the main current has also 
a displacement + V, we shall have 6=90deg. ꝓ y. Then the speed 


becomes 
v— KJE sin (90deg. 7 y»), 
or KJ E cos y. : 
But the work consumed in the alternate-current circuit is 
A w JE cos G. 


Hence there exists a proportionality between the speed and the 
work, and the meter is a true wattmeter under all conditions. 

All the above quantities are taken into consideration in the meter 
pae on the market by Messrs. Hartmann and Braun. The cali- 

ration curve does not sensibly deviate from the straight line, even 
when strong variations of E.M.F. and large phase displacements are 
at work. The meter itself is shown in Hig 8. T is the drum- 
shaped aluminium armature, while A is the magnet of the secondary 
circuit, and consists of laminated iron. The main current coil lies 
behind the aluminium drum. Towards the right lies the small 
transformer t for attaining the phase displacement of 90deg., while 
to the left is mounted a resistance for adjusting it. The damping 
device, consisting of permanent magnets m and an aluminium dise, 
is in the upper portion of the meter. 


ELECTRICAL TIME SERYICE.* 


BY F. HOPE JONES. 


The subje:t of this Paper has, I believe, never before appeared in 
the Proceedings of the Institution of Electrical Engineers, presumably 
because electric clocks have until quite recently been considered 
little more than interesting toys, or at any rate have not achieved 
that measure of success which alone makes the wholesale distribu- 
tion of time possible: the electrical engineering profession as such 
has consequently had no occasion to deal with it. In the first place, 
let there be no mistake es to the importance of the subject. The 
advantages of an organised service of uniform and accurate time 
make an apology for giving it an evening at the Institution quite 
unnecessary, provided it is not a mere dream, but, as I maintain, 
within our reach. Time-keeping is essentially one of those things 
that can be done much better by a municipality or a company than 
by the individual. What is everyone's business is nobody's. There 
is not an argument in favour of the public supply of such com- 
modities as electricity, gas, or water which does not apply with equal 
or even greater foree to the distribution of time. Anything like 
correct measurement of time is a delicate operation, so difficult 
indeed that absolute accuracy is impossible even with the aid of care- 
fully compersated seconds pendulums in our observatories. How, 
then, can we expect to do it for ourselves in every room and in every 
office, with clocks in which the length of the pendulum and the 
quality of the works are sacrificed to the ornaments of the cases! 
Yet we grumble at them unjustly, and go on using them— so true is 
it all the world over, but particularly, I fear, in England, that in the 
trivial and common things of daily life we are content with ineffi- 
ciency, and submit to many of * life's little worries ” through thought- 
k ssnes3 or the want of energy and concerted action. 

We have not made much progress in obtaining uniformity since 
Charles V. of Spain went mad in the attempt, and it seems strange 
that electricians have not accomplished it before, when we recollect 
that they have been at it since the beginning of the present reign, 
since the earliest days of telegraphy. Alexander Bain began to think 
about it in 1837. In 1846 his system was in use between Glasgow 
and Edinburgh, and he had an attractive showroom of electrically- 
diiven synchronous clocks in Old Bond-street at a date when it was 
necessary to devote a chapter in his description of them to an 
“explanation of the electromagnet.” Sir Charles Wheatstone and 
R. L. Jones’ systems were almost as early as Bain’s, and C. Shep- 
herd, some of whose work may yet be seen in Greenwich Observatory, 
installed a time-circuit of eight dials in the offices of Messrs. J. F. 
Pawson and Co., in St. Paul's churchyard, in 1849. On the Con- 
tinent we find that M. Paul Garnier (a veteran in the service of 
Time, whom I had the pleasure of meeting in Paris Jast vear) 
devised a system in 1850 which was applied to 18 clocks in the Lille 
railway station in 1855; and again, M. Breguet, whose ingenuity 
provided 72 synchronous clocks in the streets of Lyons in 1856. 

With such early and creditable pioneering work before us in the 
middle of the century, I think we should have made more progress 
before its close. Of that, however, you will be a better judge than 
an avowed;champion of the cause ; and it is only for me, in this short 
Paper, to summarise and dispaseionately review tke various systems 
forming the steps in that advance, to point out carefully the con- 
clusions which a study of their theory and a practical acquaintance 
with their working leads me to form, and, finally, to describe my 
contribution to the subject and the svstem which I advocate. In 
J “p Iu a LE 
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substantial agreement with Drs. Tobler and Schellen, M. Favarger, 
aud other authors on the subject, I adopt the following general 
classification of electric clocks :— 

1. Independent, self-contained, self-wound clocks. 

2. Systems of clocks connected together by a line. 

In such systems a “regulator,” controller,“ or “ master " clock 
(whether self-wound or key-wound) is invariably used to send out 
electrical impulses (a) correcting or synchronising ordinary clocks, or 
(b) directly propelling the hands of *eubsidiary," “secondary,” 
“ receiver” or“ indicator" dials. 

In class 1 the main object ig to save us the trouble of winding 
our clocks up once a week. When properly applied, electricity 
performs this operation better than we can do it, for a clock is an 
organism which likes its feed of power in small and equal instal- 
ments meted out to it with perfect regularity. The first self-wound 
clocks were by Bain and Jones, who applied electromagnetic attach- 
ments to the bob of the pendulum, which, in obedience to contacts 
connected to the pendulum itself, attracted it to and fro. The wheel 
work of the ordinary clock was retained, but the escapement modified 
to enable the pendulum to drive it instead of the wheel-work 
driving the pendulum. In addition to the theoretical objection that 
the free action of gravity is interfered with when the impulees are 
applied to the lower end of the pendulum, there is the practical 
difficulty of obtaining a satisfactory working contact off the moving 
pendulum, and the fact that fluctuations of battery necessarily varied 
the impulse. 

In 1856 M. Foucault devised a most ingenious method of obtain- 
ing a firm contact from each vibration of the pendulum, which 
device was improved upon and adapted to a self-wound clock by D-. 
Hipp in the same year, and has since become well known as Hipp's 
“electric escapement.” It consists of a little pallet pivoted upon 
the pendulum and swinging freely over a pair of contact springs. 
The upper spring is provided with a notched block which catches 
the pallet and is depressed by the pendulum when the arc of ita 
vibration bas fallen too low. An armature is fixed to the lower end 
of the pendulum, and the contact momentarily completes the circuit 
of a magnet placed immediately underneath it. I show you an 
example of this in one of the earliest instruments made by Dr. Hipp 
and in the latest improved form devised by Mr. T. J. Murday for 
the self-winding integrating meter of Messre. Johnson and Phillips.* 
The same device has doubtless had mavy other applications s nee. 
I last saw it in use as a gas-engine regulator. Hipp's electrical 
escapement satisfactorily disposes of the first difficulty I mentioned 
—that of obtaining a good contact off the ‘pendulum, and almost 
meets the second objection by increasing the frequency of the 
impulses automatically and in exact proportion to their lack of 
strength. It is to successful that many Continental observatories 
use it in preference to key-wound regulators for accuracy of time- 
keeping. 

A o common form of self-wound clcck is that in which an 
ordinary eight-day timepiece has electromagnetic power periodically 
applied to its wheel- work in place of a spring or weight, the electro- 
magnet or motor being controlled by a contact operated by one of the 
wheels of the clock train. I show you the works of an American 
self-wound cloek invented by H. Chesters Pond as tvpical of this 
class. It is driven by a toy electro-motor which winds up a spring 
every hour. One naturally doubts the stability of its contact made 
off the going train when the spring power is at its weakest, the 
efficiency of such a small motor and its silence after running for a 
few months; and perhaps faults of this nature were contributory 
causes t? the failure of the Engl sh company which was formed t» 
put it on the market in this country in 1885. Sir William Preece 
presented one of them to the Institution in 1888, aud we may safely 
assume that the reason it is n> longer in use is that the replenishing 
of the battery and the attention to the contacts has been found iu 
practice to be more troublesome than weekly winding. 

Other self-wound clocks which should be mentioned are those of 
Shepherd. Breguet, Victor Reclus of Paris, Van der Plancke of 
Brussels, Werner of Waterbury, U. S. A., Lord Kelvia, Dr. Lippman 
and Dr. Aron of Berlin, but we shall have occasion t» refer to them 
later on under class 2 b. To these I could add the names of many 
other inventors, the evidence of who:e ingenuity is only to be found 
in patent specifications. With my notes before me of sume 200 
British patents on the subject applied for during the last 30 years, 
it would seem that the idea of ees uid clocks was fatallv alluring 
to the dreamer in search of perpetual motion, who has done sv much 
to swell the revenue of the Patent Office. These inventions, how- 
ever, do little more than save us the trouble of winding up our 
clocks, and, except in the case of electric meters, I should not be sur- 
prised were you to class them all—even the best of them—as mis- 
applied ingenuity. It is true that in the case of Hipp and one cr 
two othe s greater accuracy of time-keeping incidentally results, Lut 
if that cannot be communicated to and represented upon a number 
of dials its benefit is very limited. Inasmuch as it is impossible to 
make an absolutely accurate timekeeper, whatever expense and care 
may be lavished upon it—and its error is necessarily cumulative — 
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it will not suffice merely to improve the standard and quality of 
our ordinary clocks ; we must strike at the root of the evil—their 
independence. 

We therefore turn to class 2, which sinks the individuality of a 
group of clocks by making them subservient to one master. Let us 
take first thos: methods in which the controller sends out an 
impulse on a line to (a) correct or synchronise existing clocks. 
R. L. Jones accomplished this in 1858 by making contact every 
second in the master clock to control the vibration of subsidiary 
pendulums by means of electro-magnetic attachments to their bobs ; 
and this method, improved upon and made by Messrs. James 
Ritchie and Son, of Edinburgh, is in regular use in many of our 
observatories. It is, however, found incapable of application toa 
number of clocks in one circuit, though well adapted for keeping a 
small group of high-class regulators in sympathy, beat for beat. n 
this system it is necessary that the pendulums which are to be 
synchronised be regulated in the first place to considerable accuracy ; 
as, of course, the more they are out of sympathy, the more will the 
electro-magnet be required to interfere with the free action of gravity. 
A temporary cessation of the seconds synchronising currents often 
allows a pendulum to get so far out of phase that when re-established 
the electrical impulses directly oppose its swing and bring it to a 
standstill. After several years’ trial with a clock at London Bridge, 
controlled from Greenwich in this way, the late Mr. C, V. Walker 
gave it up as impracticable. 

Another class of synchronisers, far more suitable for wholesale 
application, is that in which a standard clock sends out impulses at 
longer intervals, usually every hour, to forcibly pull the hands of 
independent clocks into synchronisation by the armature of an 
electro-magnet fitted to each. Bain employed the stabbing action of 
aV -shaped notch (operating upon a pin on the minute-hand at each 
hour) for this purpose in 1843, and it is fully described in a 
pamphlet of that date, On the Application of the Electric Fluid to 
the Useful Arts.” Ritchie revived this method in 1876, but 
renounced it in favour of giving the clocks to be synchronised a per- 
manent going rate, and stopping their hands or their scape-wheels 
by armatures interposed 30sec. before the hour and liberated exactly 
at the hour. In the meantime, however, Lund was patenting a 
variety of devices for correcting the hands, and his name will always 

be associated with the electro-magnetic clip, which, in response to an 
impulse transmitted every hour, grips the minate-hands of a number 
of clocks, pulling them forward if slow and backward if fast. An 
exhaustive Paper on this subject was read by him before the Society 
of Telegraph Engineers in 1881, and we have to thank the Standard 
Time Co. (Ltd.) for the survival of this, the fittest system. Their 
central station at 19 and 21, Queen Victoria-street, E.C., is equipped 
with two steel and mercury regulators of the highest quality, which 
are kept very close to time by daily comparison with a special Green- 
wich time signa). Bothof these regulators make a contact of one second 
duration every hour, but only one of them takes the load, the other 
being held in reserve and automatically switched in by a sentinel 
clock in the event of the working regulator stopping. The hourly 
contacts operate relays, which send out impulses in all directions 
over London correcting a large number of clocks, deflecting galvano- 
meter needles, or ringing single-stroke bells. If it were not for this 
service we should have nothing but the Greenwich time signals 
supplied to a few of the leading clockmakers and disseminated to the 
pue provincial post offices over the telegraph lines from St. 
artin's-le-Grand at 10 a.m. or 1 p.m. Since tbe inauguratioa of the 
company in 1886, I understand that their rentals have been steadily 
increasing in spite of the difficulties incidental to overhead lines. As 
1 shall have something to say later on in criticism of synchronisation 
in 17 it is fitting that I should express the obligation we are 
under to this, the only system of public time distribution in London. 

It will be observed that in all synchronisers the complete key- 
wound clock is retained, the sole use of the line being to correct its 
errors periodically. The cne advantage in such systems js that each 
dial has a life of its own and will continue to go if the line breaks 
down. But this argument in their favour only applies in these 
degenerate days when we value truth so little that we prefer a clock 
which goes even inaccurately to a stopped one. The greatest objec- 
tion egainst synchronisation is the small use to which the lines are 
put. In tel-graphy our energies have for years been almost exclu- 
sively concentrated upon increasing the transmitting copacity and 
the load factor of the line. Ofcourse no such problem occurs in the 
electrical distribution of time, for we are not likely under any cir- 
cumstances to require signals of greater 5 than 15sec., but 
the commercial argument is the same. Why use the line only once 
an hour to correct key-wound clocks, instead of using it every 
minute, half-minute, or quarter minute to directly propel the hands, 
3 dispensing with clock-works and the necessity of winding 
them up! 

It is this consideration which forces us to the conclusion that for 
practical and wholesale distribution of time we must look to that 
class of electric clocks referred to as 20, in which a controller sends 
out frequent impulses to directly propel the hands of large numbers 
cf indicator dials, Let us now consider the work that has been done 


on these lines. One would think that no mechanical problem could 
be more easy than that of rotating pointers synchronously in response 
to periodic contacts. Surely a simple step-by-step movement, con- 
sisting of a magnet pulling a lever against a spring and a click on 
the lever engaging a ratchet wheel so as to pick up one tooth at each 
vibration, would suffice. Yet it is not so. This has been the most 
difficult problem in the whole subject ; in fact, it is one of the 
principal rocks upon which so many systems have split, leaving the 
shores strewn with the wreckage of fruitless inventions and failures, 
resulting in a deep-rooted prejudice against this use of electricity. 
The simplest form of electromagnetic time counter or “ dial move- 
ment” is shown in Fig. 1,in which A is the ratchet wheel to be 
propelled carrying the minute-hand, B the rocking armature lever, 
C the propulsion click, aud D the backstop. This movement fails 
because there is nothing to prevent the wheel A shooting forward 
more than one tooth. The momentum of a minute-hand is consider- 
able, and its velccity is greatest at the end of its journey; it is there- 
fore necessary to provide a “stabbing” click to prevent it over- 
shooting, which is shown in dotted lines at E. "The time counters 
of Messrs. Alex. Bain, Paul Garnier, Reclüs, Froment, Robert- Houdin, 
Detouche, Mildé, Colin, Liais, Warner, Joyce, Potts, Stockall, Gent, 
and others are, with slight variations, identical in principle with 
Fig. 1. Theoretically this method is correct, but it has met with so 
little practical success that we must conclude it is a form ill-adapted 
for wholesale manufacture. I believe the difficulty lies in the 
mechanical accuracy necessary to make three pallets exactly in phase 
with the teeth of a ratchet wheel when they are placed widely apart 
on the circumference. That there are difficult es which, rightly or 
wrongly, were considered insurmountable seems clear from the 
number of less simple devices that have since been invented to obtain 
the same result. If it were not for this, surely the intricate and 
coatly hydro-pneumatic syatem of Mayrhofer would never have been 
devised, nor even the Charles A. Popp pneumatic system of Paris, for 
we cannot seriously admit the rivalry of pneumatics for transmitting 
small impulses to long distances. And again, innumerable com- 
plicated electrical iib Sep movements have since been devised, 


such as those containing the double impulsion clicks with reversed 
motions of MM. Nollet, Breguet, and Detouche, and the weighted 
flywheel of Van der Plancke. In the latter system—the property of 
La Précision Cie., of Brussels, and in this country from 1893 to 1898 
of the Electrical Time Recording Co. (Ltd.), a rample of whose 
instruments is shown—the armature of an electro-maguet hits with 
a percussive blow an unevenly weighted balance-wheel, causing it to 
make one complete revolution, which is geared down through a train 
of wheels to produce a balf-minute movement of the minute hand. 

Assuming that simplicity is commonly revered for it own sake, we 
must suppose also that the difficulties of making a st-p-by-step 
movement of this simple form that would neither trip nor overshoot 
yet would be safely operated by a periodic current sent 1n one 
direction, diove some inventors to use polarised or rotary armatures 
and currents alternat-ly reversed. Sir Charles Wheatstone in 1840, 
recognising also the difficulty of making reliable periodic contacts, 
generated alternate current by means of the pendulum bob of his 
controlling clock, which was, in fact,a magneto-electric machine 
driven by an enormously heavy weight wound up by hand. The 
armatures in his dials revolved once for every complete vibration of 
the pendulum of the master-clock, and were geared to the minute- 
hand through a train of wheels. Truly this was an ideal system. 
Ab:olute uniformity of 50 clocks, only one of which requires winding 
up, and no battery is needed! But it was built upon a foundation 
of sand, It required that a time-keeping pendulum should serve 
also as a magneto-electric generator, and unfortunately that was 
impossible. ; l 

Bain operated subsidiary dials from his self-wound clocks on 
similar lines, but with this important difference, that he recognised 
the necessity of a battery as the source of power; and Ritchie also, 
in 1873, used alteroate currents to propel subsidiary pendulums, 
which revolved the hands upon their dials, The rotary armature 
has, however, survived in the system Grau, commercialiged by C. 
Theod. Wagner, of Wiesbaden, which has received considerable 
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support on the Continent, and is now represented in this country by 
the General Electric Co. (Ltd.), to whom I am indebted for the 
models which I show you. Another alternate system which bas had 
its share of success is that of Dr. Hipp (whose self-wound pendulum 
has already been noticed), commercialised by Peyer, Favarger and 
Cie., of Neuchatel. In this system the dials are provided with a 
polarised armature, which rocks an ordinary pallet staff engaging 
with a crown wheel as in a verge esc ipement. 

Advocates of systems in which the direction of the current is 
alternately reversed will perhaps demur at my suggestion that their 
method had its origin in the difficulty of designing a satisfactory 
single-acting step-by-step motion. Two arguments in their favour 
can be advanced—(1) that the receiver dials are not realily 
susceptible to intermittent contacts should any such occur in the 
controlling clocks ; and (2) that no special care is required to make 
the action silent, owing to the movement of the armature being stow 
and not suddenly arrested by a fixed stop. I admit these advantages, 
but they constitute no argument against the more simple form of 
counter, provided a reliable one can be designed and a safe aud non- 
intermittent contact can be obtained to operate it. 

The production of such a contact bas been another great stumbling- 
block, and innumerable methods have been devised whereby the 
wheel-work of a master-clock shall perform the duty. The difficulty 
of course lies in the fact that at the scape-wheel end of the clock 
train there is very little power available for such a purpose, and 
what there is can ill be spared from the primary and 1 
duty of imparting equal impulses to the pendulum, In some cases, 


notably in this regulator movement of Wagner, a separate train of 


wheels supplies the power required to send out the contacts, this 


Fra, 2. 


train being let off by the going train at its side much in the tame 
way as a striking gear is operated in an ordinary clock, The best 
method of obtaining a contact at regular periods off a pendulum 
clock that I have ever met with is an unpublished invention of 
Mr. T. J. Murday, and I have his permission to describe it. In 
Fig. 2, A is a pendulum, whose vibrations are maintained by 
any means, whether electrical or mechanical does not now concern 
us, and B is a gravity arın bearing against it and carrying a 
pawl, C, which rotates the disc D one step at each vibration. The 
free arm E is normally supported hy the disc D, on which it rides 
backwards and forwards with each swing of the pendulum, until 
the notch in the dise allows it to fall, then it charges full tilt into 
the contact springs F with the whole weight of the pendulum 
behind it. 

Having now reviewed the work of others and given, I hope, a 
clear idea of the progress achieved and the diffieulties that still have 
to be overcome, Laid here express my opinion as to which of the 
many suggested methods is destined, perhaps after further patient 
improvement, to give us house-to-house time service. I consider 
that the case for “one-wheel” step-by-step dials operated by a 
central clock is overwhelming on the grounds of simplicity and 
economy, provided that a good contact for transmitting the impulses 
and a reliable dial movement of that simple form can be secured 
and my contributions to the subject lie in this direction. 


(To be concluded.) 


7 


THE LUNDELL GENERATOR. 


In the discuss on on Mr. W. M. Mordev's Paper“ On Dynamoes,” 
two vears ago —the Paper in which Mr. Mordey described his system 
of chord windinz— Mr. R. W. Weekes sketched a device, due to Mr. 
Robert Lundell, for re:lucipy the effect of armature reaction in a 
multipolar dynamo. This device is now incorporated ia the new type 
of generator manufactured bythe Sprague Electric Co.,an is deacrilxd 
as follows in a recent issue of the Electrical Review of New York :— 

The effect of armature current in its reaction upon the magnetic 
poles of a dynamo is well understood. While the demagnetising 
tendency of this current can be amply compensated by compoundinre, 
the distorting action shifting the line of commutation cannot easily 
be offset in th's way. Perhaps the mest practical solution has 


been the employment of very strong fields, but this necessitates 
the consumption of much material in the construction of the 
machine, and involves necessarily wasteful and expensive desig v. 
It will be 


Figs. 1 and 2 show cross sections of the new dynamo. 


Figs, 1 and 2. — Cros Sections of Lundell Continuous Currert Dyaamn». 


seen that the pole pieces have a peculiar shape, a horn running down, 
in the direction of rotation of the armature, while the pole-piece 
itself is nearly cut in two by a l slot parallel with the lines of 
magnetic tlux. The core on the side toward the shoe has a much 
larger area facing the armature than the other. Hence, under a given 
magnetizing force, the core on that aide will hecome eat urated first an | 
remain at a practically steady mayoctisation. Hence, if the machine is 
so proportioned that the following side of the field poles is saturated 


vk LH 
* — 


Fic, 3.—Split Pole with Wind'n ss, 


from the shunt coila, the effect of increasing magaetisation, due to 
the series coil, will practically be confined to the pole-piece having 
the least face. This tends to pull back the centre of flow of magnetic 
induction in a way that compensates exactly for the distorting effe:t 
of the armature current. The machines are said to run with no 
perceptible sparking, and to regulate admirably under highly difficult 
conditions of use. 


— - — 


Calcium Carbide Works in Sweden. — The calcium carbide 
manufacture in Sweden is rapidly increasing. Not only is 
the Trollhiittan factory, which for some time was the only one 
in Sweden, being extended, but, according to Engineering, new 
works have been erected at Alby, Mansbo, and Brattfors, the 
first of which has already commenced operations. This will 
bring the annual production up from 1,000 to 6,000 tons. As 
the home consumption in Sweden is only about 100 tons this 
year, the bulk of the calcium carbide is intended for export, 
although no doubt the requirements of Sweden herself are 
likely to increase materially. 
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CORRESPONDENCE. LIGHT (ELECTRIC) RAILWAY APPLICATIONS. 


In our last issue we gave some particulars of the 43 appli- 


HIGH VOLTAGES AND LONG-DISTANCE cations for light railway orders which were lodged with the 


TRANSMISSION. Commissioners in November. We give below a complete list 

TO THE EDITOR OF THE ELECTRICIAN. of is 32 electrical schemes ; the remaining 11 specify steam 

; Referri he Jeadi ticle in your issue of | 88 the motive power. In May there were 40 applications, of 
55 e ade n which 21 specified electrie traction, and in November, 1898, 


In the present condition of cable manufacture maoy firms would | the figures were 54 and 34 respectively. ! 
willingly undertake the production of cables for this higher pressure ; and Of the list given below extensions have been found neces- 
here again the radial thicknesses of insulation employed for 10,000 volte | sary at Aldershot, Barnsley, Cheltenham, Spen Valley, and 
would not have to be greatly increased to withstand 15,000. Peterborough, the original schemes for all but the last-named 

It is generally understood by manufacturers that the fol- | of which appeared in the November, 1898, list. The Spen 
lowing B.O.T. regulation applies to all voltages above 8,000, Valley original scheme was brought forward in May last, and 
although extra high pressure is not mentioned :— the present application is for extensions. In the case 

Every high-pressure conductor shall be continuouely covered with insu- | of the County of Middlesex, this is now sponsored by 


lating material to a thickness of not less than one-tenth part of an inch, . : 
and in cases where the extreme difference of potential in the circuit exceeds the Middlesex County Council only, whereas the 1898 pro- 


2,000 volts, the thickness of insulating material shall not be less in inches | Ject was the joint application of the Middlesex County 
or parts of an inch than the number obtained by dividing the number | Council and the Metropolitan Tramway and Omnibus 
expressing the volts by 20,000. Co., and was a more ambitious project, the present appli- 

For 10,000 volts the thickness is therefore 0:5in., for 15,000 | cation being for a line of 12 miles, while in 1898 the 
volts 0. 75in., and for 20,000 volts 1-Oin., which are very con- | length of line was 254 miles. In the case of the Blackpool 
siderable differences indeed. The London Electric Supply | and Garstang order, which was in the May, 1899, list, and 
Co.'s 10,000 volt main has a dielectric thickness of 0'5in.— | was withdrawn, it will be seen that the line is now 16} miles 
Yours, &c., F. E. A. in length, against 144 miles previously; also that whlle 

Woolwich, Dec. 19. „mechanical traction was specified in May, the present 

[According to the definition of ‘‘ high pressure" in the scheme is electrical. In May last the application for Bath 
Board of Trade regulations, this rule is only intended to apply | and district was by a group of private promoters, whereas the 
for pressures up to 8,000 volts. The employment of higher application is now by the Bath Corporation. The length of 
pressures is subject to special regulations, and it does not | track is about the same as in the earlier project, which failed 
follow that the same law for radial thickness of insulation | owing to the opposition of the Corporation, which now promotes 


Strand, London, W.C. 
593 | 4 84 W. H. Smith and Son, 252, Gresham- 


would be laid down.—E». E.] its own bill. | 
——————————ÁM P$ RR eR s RR E EE E Ead) 
Title. Promoters. Engineer, pd E Agents, 
Aldershot and Farnborough (ext.) | Power and Traction . . . G. Hopkins & Sons 4 | $6 pod eir ros Co., 54, Parliament.st, 
: „ondon, S. W. 
Barnsley and District (extension) | British Electric Traction Co. ......... S. Sellon ............ $ | 36 |S. Morse, 37, Norfolk-st, London, W.C., 
Blackpool and Garstang ............ Blackpool and Garstang Electric | J. J. Myres......... | 16} | 4 84 5 8 Co., 7, Gt. George st, 
| Light Railway Co. ondon, S.W. 
Blyth and District .................. British Electric Traction Co. ......... | S. Sellon ............ 11 36 |S. Morse, 37, Norfolk-st, London, W. C. 
Cheltenham and District (exten.) | T. Nevin 2 2 T. Nevins ......... a 3 6 Winterbothamsand Gurney, Cheltenham 
Cinque Ports (Kent and Sussex) | D. Cook ............. eem eren D. Cook and J. T. | 672 | 5 6 | Wingfield and Blew, 52, Queen Victoria- 
Rossiter st., London, E. C. 
*City of Bath. — ion ...... e .. ... | C. R. Fortune and 18 | 40 | Warwick Webb, Bush-lane House, Bush- 
ö e G. F. Metzger , lane, London, E.C. , 
County of Hertford, No. ......... Hertford C.C. and the Metropolitan | V. B. D. Cooper... | 52 | 4°84 | H. C. Godfray, 42, Finsbury-sq., Lon- 
Tramways and Omnibus Co. don, E.C. 
D:tto No. ......... Ditto o ete A FESpHR - Ditto 2 483 Ditto ditto 
Ditto NOs Ose 29s Dilo: Sensu trenio cisuris Ditto — | 9 4 82 Ditto ditto 
Ditto No. ......... Ii: cavaccessscececessens Ditto | Sh) 4 84] Ditto _ ditto 
County of Middlesex, No. 2......... Middlesex County Council ............ H. T. Wakelam... | 12 | 4 84 | Sir R. Nicholson, 2, Princes-st, Storey's- 
gate, London, S.W. : 
Gloucester and District ............ | City of Gloucester Tramways Co. ... J. Clifton Robinson | 8 | 56 | Stanley, Washbrough & Doggett, Bristol 
Hayling Island ......... .............. W. Paynter, H. R. Trigg, & E. Belfield | Knowles & Russell | 43 | 4 84 | Angove and Bromwich, 14, Gt. Win- 
chester-st, London, E.C. 
Kingston, Surbiton and District... | Greenwood and Batley..... ........... A. H. Rowan. | 4% 48j 1 "p Co., 7, Gt. George-st, 
B „S. W. 
istrict t.. istri Light. Co. R. Wilson ......... 72 | 36 | Baker, Lees and Co., 54, Parliament- 
Llanelly and District Llanelly and District Elec. Light. Co 2 „ | 
London County (Archway.rcad, | London County Council. Sir A. Binnie ...... $ 483 W. A. Blaxland, County Hall, Spring- 
Higbgate) gardens, London, S. W. 
London County (Clapham, Wands- Ditto e Ditto 54 4 83 Ditto ditto 
worth and Kingston Road) Í : i 
London County (Deptford, Ditto TIT Ditto 53 4 8} Ditto ditto 
^ Shooters Hill and Wool wich) : : : 
London County (New Cross, Ditto e Ditto 44 4 83 Ditto ditto 
Lewisham and Eltham) 7 P 
L^ughborough and District......... Loughborough & Dis. Elec. Trac. Synd. | C. H. Gadaby...... 8] 36 | Rees & Frere,5, Victoria-st, London,S.W. 
Mansfield and District .. . . . . J. Fell, J. Lewis, and W. J. Kershaw | Ditto . 51 36 | Wm. Webb and Co, 57 and 39, Essex-st, 


| Mid- Anglian (Norfolk and Suffolk) | C. T. Molineux-Montgomerie and | Jeyes and Godden 


B. M. Kilby house, Old Broad. st, London, E. C. : 
Morley and District .................. British Electric Traction Co. ......... 8. Sellon . ... . . . . 10 | 4 84 | S. Morse, 57, Norfolk-st, London, W. C. 
Oldham, Ashton-under- Lyne, Hyde | Oldham, Ashton, and Hyde Electric | Ditto . . . . . . 41:4 8} Ditto ditto 
and District (extensions) Tramway Co. : | f . 
Peterborough and District (exten.) | British Electric Traction Co. ......... Ditto —€— 1 3 6 Ditto ditto 
Spen Valley (extensions) Ditto "c Ditto ............ 12 | 4 83 MEM Ditto ditto : 
Wakefield and District ............... J. Fell, J. J. Gittings, E. Horton, | Pritchard and Co. | 10 | 36 | Wm. Webb and Co., 57 and 39, Esser- 
and W. J. Kershaw street, Strand, London, W. C. , 
Warrington and Northwich......... A. Anderson, J. Hesketh, & A. Brown | R. H. Scotter...... 133 | 4 84 | Baker, Lees and Co., 54, Parliament- 
street, London, S. W. 
West Hartlepool (extensions) Hartlepool Electric Tramways Co... S. Sellon ............ 12/56 | S. Morse, 57, Norfolk-st., London, W. C. 
i... eaS Wigan and District Tramways Co.... Ditto di 56 Ditto ditto 
Windermere and District............ British Electric Traction Co Ditto *“ 633 6 | Ditto ditto 


OS OK a a öü—Ü̊‚—¹ỹ 
* Mechanical traction.“ t “Steam or electric traction.“ 
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LEGAL INTELLIGENCE. 


—— — 


Py ke, Harris Co. (Ltd.) v. the Gwynne Electrical Close 
Tube Co. (Ltd.). 

In the Westminster (London) County Court, on Tuesday, plaintiffs, 
& firm of electrical engineers, sought to recover £31 for making an electric 
alternator for defendants. Plaintiffs said the machine was made from a 
rough sketch by Messrs. Easton, Anderson and Goolden, and their charge 
was £28. 42. 6d. Plaintiffs charged a profit on that, but they would with- 
draw that amount. Defendants had paid £15 into court. It was that 
it was possible to make a similar machine for £15, but then this machine 
had to be made from a rough sketch only. The cost book of Messrs. Easton 
and Anderson showed that labour amounted to £12. 9s. 11d., establish- 
ment charges to £9. 7s. ld., materials £2. 15s., establishment charges 
thereon 23. 7d. For the defence evidence was given that £15 was a fair 
price, and tbat the work was roughly done. 

Judgment for plaintiffs for £25. 5s. 6d. and costs. 


TRADE NOTES AND NOTICES. 


| Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 


` The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

„The Electrician " Electrical Trades’ Directory and Hand. 
book for 1899.—' The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s, 9d. ; abroad, post free, 63. 6d. (United States 7. 6d.). 


‘t SUBMARINE CaBLE.LaviNG AND RxAIRI NO. — By H. D. Wilk'nsxon. 
M. I. E. E., &c., fully illustrated; price 128. 6d. This work gives a d tailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

“Practical NOTES FOR ELECTRICAL STUDENTS."—DBy Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The au hors 
give in a clear and concise manner a good summary of the general prin- 
ciples of electrical science. 


“t MAGNETIO INDUCTION IN IRON AND OTHER Mxirars."—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. 


"THE INCANDESCENT LAMP AND ITS MANUFACTURE. "— By Gilbert S. 
Ram. Price 7s. tid., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


"THE STEAM ENGINE INDICATOR AND InpicaTorR DiíaGRAMS,"— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


' THE ART or ELECTROLYTIC SEPARATION or METALS."— A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully Foth the theoretical principles of the art of electrolytic se.ara- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


“THe MaNvrácrURR or Exvecrrio Licht Carpons.” — A Practi al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 18 6d. ; p-st free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of cost of the plant required. 


“ THE CENTENARY OF THE ELECTRIC CuRRENT, 1799-1899.”"—By Dr. J. 
A. Fleming. Price, paper covers, 1s, not, post free ls. 3d.; strong cloth, 
28. 6d., post free. 


*LocanisATi0N OF FavuLTS IN ELECTRIC Light Maiws;"—By F. C. 
Raphael. Price 58, post free. The book deals with the important subject 
of lucalising faults in electric light and power cables; and the various 
methods of insulation testing are here co. lected and discussed. 


" MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting and power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the book contains, in addition, numerous 
1 giving exact data of the equipment and working of electric power 
stations. 


„Tun MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francis ehl. 10s. 6d., post free. This is a practical handbook. giving 
a complete description of the art of makiog carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c., 
of erecting and working carbon works, and plans of a model factory. 


“Drum ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed ccil-armatures, together wi'h a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

Enorm Morivs Powmg," by Albion T. Snell, contains the 
lat ast information respecting the application of electric to erem 
and power transmission purposes, in which the au has 
much experience. Price 10s. 6d., post free; abroad, ils. 

% EKLEOTRICAL Terme FOR TxLsORAPM Enciresss.” — Pr J. Elton 

a t 


Young, M. L. E. E. The of the book aims at furnishing treat: 
ment of the subject, from the standpoint of the Telegraph Engineer, than 


it has hitherto received, whilst it endeavours to facilitate a thorough com- 
ension of the theory of Posting s applied to electrical lines in general. 
10s. 6d., post free. 


y 8vo, fully illustrated. 

t THB POTENTIOMETER AND ITs ADJUNOTS": A Universal B of 
jary iae Measurement.—By W. O. Fisher. Fully illustrated. Price 68, 

„Im Sropanre’ GUIDE TO HUBMARINB CABLB Terme. -A new 
edition of this book, by Messrs. H. K. O. Fisher and J. O. H. Darby, is 
now ready, price mes abroad; Se ME This work is intended to serve as a 
g tide Wo ODER IM HN WOOT a ph por ioa Sod Q0 woes Who duin 
do enter $ service. Lrg e companies now insist that their 
operators and oners certain examinations in electrical 
subjects. The k is very fully illustrated. 

Ere aaa Dr. G. Gore. Third Edition Price ., 
post 

WII Is TELEGRAPHY: SIGNAULIes AORO«^ Seace wrrROUT Wie 
BY ErmorB10 Waves.” A Review of the Work of Heitz and his Successors. — 
By. Dr. O. J. Lodge, with a large number of illustrations. New and 
Enlarged Edition ready Jun. 5. 


" ELECTROMAGNETIO THEORY."—By Oliver Heaviside. Vol I., 13s. 6d: 
Vol. II., 12s. 6d. 


MR. Dia Md Mias e homi) the die eoleting wo X Bf 
compilation. ing an attempt i E i -Ray 
work. This work contains a quantity of general as as special 
information bearing upon the whole subject of electrical discharge 
research. Edited by C. E. S. Phillips. Price 5e., post free. 

" MLEOTRICAL ENGINEERING FORMULA," a pocket- book. by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, &, 


New Edition in the press. 
“Tap ALTERNATE OURRENT TRAxsFORMEPF.' - By Prof. J. A. F.eminf, 
Se, F.R.S. Vol. J. -New Editior. Price 13s. 6d., post fre, 


M. A. 
Vol. II., price 19s. 6d. post free, is also ready. 


* ErBorRIO LAMPS AND Exvsoraio LiaHTING," by Prof. J. A. Flem'n7, 
M. A., D. So., F. R. S., is handsomely honnd, and full of original illustra. 
tions. designs, initials, Ko. New ant Cheaper. Edition now ready. (&., 
post free. 


TENDERS INVITED. 


The Corporation of the city of Melbourne require tenders for the 
supply and delivery of p'ant anl the saperintendence of its erection, 
and the carrying out of the work in connection with the electric 
lighting of the city, The epecitications include (1) boilers ; (2) steam 
engines, dynamos, equaliser, booster, and switchboard ; (3) feeders, 
maios, and are light leads; (4) accumulators, An adve tisement 
elsewhere gives further particulars, and copies of the specifications, 
&e., em be obtainel from the Agent-General for Victoria, 19, 
Victoria-street, London, S. W., on and after 28th inst. The epecifica- 
tions and drawings can also besen at but not obtained from the office 
of Dr. A. B. W. Kennedy, 17, Victoria-strezt, S.W. Further informa- 
tion as to lo.al conditions, &., can ba obtained up to Jan. 3 from 
Mr. A. J. Arnot (city elect:ical engineer of Melbourne), First Avenue 
Hotel, London, W.C. 


The Salford School Board invite tendera for the electiic lighting 
of their new schools in Grecian-street North, Lower Broughton. An 
advertisement contains some particulara, and further information 
may be obtained from the oftic-s of the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar), 78, King street, Manchester, and 2, 
Queen Annes-gate, London, S. W. Tenders (addressed chairman ot 
the Board) must be delivered to the clerk (Mr. Ogilvie Duthie) not 
later than noon of Monday, Jan. 8. 

The Newcastle-upon- Tyne Corporation invite tenders for the con- 
struction of about 11 miles of double track tramway — rails, 
fastenings and poles being supplied by the Corporation. An adver- 
tisement gives further partic lars, and specifications, &e., may be 
inspected at the offices of the city engineer after Jan 4 Tenders 
(addressed New Tramways committee) must be in by noon of Jan. 24. 


The Tunbridge Wells Corporation invite tenders for surface con- 
densing plant for their e'ectricity supply station An advertisement 
contains further particulars, and specitications can be obtainel from 
the office of the borough e'eetrical engineer (Mr. Horace Boot). 
Tendera to town clerk (Mr. W. C. Cripps), Town Hall, Tunbridg? 
Welle, not later than Jan. 15. 

The St. Pancras (London) Vestry invite tenders for condensing 
plant. Specifications, &c., can be obtained at the electricity depart- 
ment, 57, Pratt-street, Camden Town, N. W., and tenders must be 
sent to the Vestry clerk (Mr. C. H. F. Barrett), Town Hall, St. 
Pancras, N.W., by noon of Tuesday, Jan. 9. An advertisement 
ont ins further particulars, 
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The Bedford Electric Light committee invite tenders for the 
supply of a 420 b.h.p. inverted compound double-acting engine and 
a 950 kw. alternator. Tenders to town clerk (Mr. T. S. Porter), 
by Jan. 5. 


The District Council of Burgess Hill, Sus:ex, invite proposals for 
the establishment of electricity supply works. Further particulars 
can be obtained of the clerk to the Council. See advertisement. 


The Dublin United Tramways Co. invite tenders for the supply of 
neral stores, particulars of which are set out in an advertisement. 
‘orms of tender can be obtained at the company’s offices, 9, Upper 
Sackville-street, Dublin, from 18th to 30th inst, and tenders 
(addressed to the chairman) must be lodged with the secre‘ary (Mr. 
R. S. Tresilian) not later than Monday, Jan. 1. 


The Gloucester Electricity Supply committee invite tenders for 
(a) one Lancashire boiler and accessories and mechanical stokers ; 
(b) one 300-kw. steam dynamo and accessories, steam, exhaust, 
&c., pipes, valves, &c.; (c) extensions of switchboard ; and (d) 
condensing plant. "Tenders to Mr. G. Sheffield Blakeway, Guildhall, 
Gloucester, before Dec. 98. 


The Hull Electric Lighting committee invite tenders for the 
ot and erection of plant at their Sculcoates electric lighting 
works. Tendera to chairman of Lighting committee, Town Hall, 
Hull, by noon of 28th inst. 

The Bermondsey (London) Vestry invite tenders for the construc- 
tion, supply, and erection of a dust destructor, with furnaces, flues. 
water-tube boilers, economiser, fans, and forced draught Rp Aes 
Tenders to Mr. Frederick Ryall, Vestry clerk, Town Hall, Ber- 
mondsey, before noon of Jan. 13. 


The Urban District Council of Barnes are prepared to receive 
tenders for the supply and erection of: (a) Bo! ers; (b) steam 
dynamos and switchboards ; (c) storage batteries; (d) cables, &c. 
Tenders to Mr. J. Eustace Anderson, High- street, Mortlake, London, 
S. W., by 12 noon of Jan. 9. 


The Tramways committee of the Manchester Corporation require 
tenders for the supply of 450 electric tramcar bodies, Tenders 
(addressed chairman of Tramways committee, Town Hall, Man- 
chester) by 30th inst. j 


Accrington Corporation invite tenders for s vitchboards, wiring, &c., 
for the electric lighting of the Town Hall. Tenders Jan. 10. 


Blackburn Corporation require supply and delivery of overhead 
Jine equipment. "Tenders to Mr. Robert E. Fox, Town Hall, Black- 
burn, by Dec. 23. 


Glasgow Corporation require a cast-iron cable tunnel, water 
storage tanks, travelling cranes for outside coal storage, mechanical 
atokers, coal and ash conveyors, and steel flues. "Tenders to Sir J. 
D. Marwick by 1 p.m. Jan. 6. | 

Hackney (London) Vestry invite tendera for accumulators. Tenders 
to Mr. George Grocott, Town Hall, Hackney, by 4 p.m. of Jan. 2. 


Birkenhead Corporation require tenders for new electric tramway 
generating station. Tenders by Jan. 16. 


It is stated that the conaideration of the applications recently 
received by the Bombay municipality for conce:sions to lay cables 
under the etreets of the city in connection with electricity supply 
has been deferred, to afford other firms of standing an opportunity 
to send in their applications. 

The municipal authorities of Utrera (Spain) invite ten lers until 
Jan 16 for the electric lighting of the town by 100 16 c.p. and 300 
10 c. p. lamps. Particulars from and tenders to el secretario del 
Ayuntamiento. 


TENDERS RECEIVED AND AOCEPTED. 


The following tenders were received by the Portsmouth Corpora- 
tion for the supply and delivery of 40, 60, or 80 electric tramcars :— 
60 Electric Tramcars. 


Dick, Kerr and Co. (accepted) — ......... . q £34,382 11 6 
R. W. Blackwell and Coo 37,218 10 0 
British Westinghouse (oO U 56,091 15 0 
r Seso eena ne EKo EEEE E ovens 34,672 8 0 


£22 931. 

The following tenders have Leen received by the St. Pancras 
(London) Vestry for the supply of two dryback marine boilers and 
feed. water heaters fer their Regent's Park electricity station: 


Boilers. 

E. Danks and Co. (accepted) £2,645 | J. Fraser and Son. £3,400 
S. Hodge and Sons........... 3,825 | Fraser and Fraser 4 2,991 
Feed- Water Heaters. 

W. Boby (accepted) El, 495 | Edwards and Barnes £889 

J. E. and S. Spencer ......... 1,017 


The St. Pancras Electricity committee received five tendera for the 
supply of condensing plant, but four of thess did not comply with 
the specification, whilst the amount of the fifth was considered too 
high. It has consequently been decided to invite fresh tenders, as 
set out on another page. 


The Liverpool Corporation have accepted the tender of Meesrs. R. 
W. Blackwell and Co. for the electrical equipment of 10 miles of 
electric tramway. The Corporation have also accepted the tender of 
Messrs. E. Green and Son for the supply of two economisers for the 
Lister Drive power station at £513 each. 


The tender of Messrs. R. W. Blackwell and Co. has been accepted 
by the Bradford Corporation for the supply of trucks and trollies tor 
25 electric tramcars, and that of the Brush Co. for the supply of 
tramcar bodies. 


The Hammeramith (London) Vestry have accepted the tender of 
Messra. Marshall, Fleming and Jack fur supply of a 25 ton overhead 
traveller for the electricity station, at £540. 


The Swansea Council have accepted the tender of Me:sra. Yates 
and Thom for the supply of boilers, steam piping, &c., for their elec- 
tricity supply works, at £10,800. 

The tender of Mesers Pryor and Co. has been accepted by the 
Hampstead (London) Vestry for wiring the Public Baths, Finchley- 
road, at £210. 


The contract for the supply of a battery of accumulators for the 
Purdysburn Asylum, Belfast, has been given to the Tudor Accu- 
mulator C». 


The tender of Messra. Coates and Son, Belfast, has been condition- 
ally accepted for the electric lighting of the Cork District Lunatic 
Asylum at £795. 6s. 7d. 


The Bury St Edmunds Corporation have accepted the tender of 
Me:srs. laurence, Scott and Co. for wiring and fitting the public 
buildings for the electric light at £107. 5s. 


The Bury St. Edmunds Corporation have aloo accepted the tender 
of the British Thomson-Houston Co. for the supply of 70 electricity 
meters of from 5 to 25 ampere capacity. 


APPOINTMENTS VACANT AND FILLED. 


The Brighouse Corporation invite applications for the position of 
consulting electrical engineer to the borough. Applications must be 
sent in, addressed to the town clerk (Mr. James Parkinson), Munici- 
pal Offices, before Jan. 10. See advertisement. 


The Bradford Corporation invite applications for the position of 
electrical engineer to take charge of their electrieity departinent. 
Salary £500 per annum. An advertisement contains further 

rticulars, and applications must be sent in to the town clerk (Mr. 

rederick Stevens) not later than Thursday, Jan. 4. 


An assistant engineer is required for the Wandsworth station of 
the County of London and Brush Provincial Electric Lighting Co. 
An advertisement contains further particulars, and applications must 
be kent to the chief engineer, Moorgate-court, Moorgate- place, 
London, E.C.. before 29th inst. 


The Gloucester Electricity Supply committee requires a chief 
assistant electrical engineer and a cable jointer. Further particulars 
are given in advertisements, and applications must be sent to the 
town clerk (Mr. Geo. Sheffield Blakeway) by 10 a.m. on Jan. 3. 


A demonstrator in physics is required for the University of 
Sydney, N.S.W. Salary £350 per annum. Applications to Sir 
Julian Salomons, 9, Victorin-street, London, S. W., by Jan. 1. 


The National Boiler and General Insurance Co. (Ltd.) require 
additional inspectors of electrical plant, who must be electrical engi- 
neers. Some further particulars are given in an advertisement. 


Junior assistants are required by the Wireless Telegraph and 
Signal Co. See advertisement. 


A maios superintendent is required to take charge of laying and 
jointing complete systems of lead-covered cables. See advertisement. 


The Dover Corporation require an electrician for their tramways 
department. Applications by 29th inst. 


The Chair of Engineering at University College, Bristol, is vacant, 
owing to the appointment of Dr. Ryan as principal of the Woolwich 
Polytechnic. Applications to secretary by Jan. 10. 


The Eccles Electric Light committee recommend the appointment 
of Mr. James Moss, of Derby, as borough electrical engineer, in place 
of Mr. L. H. Combe, who recently resigned. | 

Mr. Edward Calvert, of Burley-in-Wharfedale, has been appointed 
resident electrical engineer to the Buxton District Council. 

Mr. A. C. Hanson, of the Smithfield Markets Electric Supply Co., 
has been appointed resident electrical engineer by the Stirling Police 
Commissioners, at a salary of £200 per annum. 

Mr. E. A. Barker, of Hull, has been appointed assistant engineer 
at the Llandudno electricity works. 

Mr. T. Rees has been appointed clerk of works in connection with 
the erection of the Swansea electricity station building. 

Mr. Walter T. Kerr, of Glasgow, has been appointed to take 
charge of the house installations, meter and testing section of the 
Greenock ele^tricity department. 
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BUSINESS NOTICES. 


The London telephone number of the Electrical Power Storage 
Co. (Ltd.) is now 1,953 London Will. 


Messrs, Christy Bros, of Chelmsford, notify that Mr. William 
Middleton, A.M.Inst.C.E., of Leeds, has joined the firm, which 
becomes Christy Bros. and Middleton. Mr. Middleton was recently 
awarded a “ Miller” prize by the Institution of Civil Engineers for 
his Paper on Electrical Driving of Workshops.” 


We have been unable to obtain confirmation in London of a report 
that the well-known business of Felten and Guilleaume, Mulheim- 
on-Rhine, Germany, has been converted into a joint stock company, 
with a capital of £1,500,000. The report is therefore given with all 


reserve, 
BANKRUPTCIES, LIQUIDATIONS, &c. 
A first and final dividend of 6d. is payable on Jan. 1, at 8, 
Princess-street, Hudaerstield, in the failure of J. E. Stott (trading as 
J. E. Stott and Co.), electrician, Huddersfield. 


The discharge of the partners in Wrights Patent Heater 
Condenser Co. has been granted, subject to judgment being entered 
against debtors as follows: W. S. Wright, £150; Grace E. Wright, 
£10; H. H. Wright, £400. 

A receiving order has been made against F. B. de Foe Paynter, 
electrical engineer, 2, Faversham- road, Catford, late of 5, Roman- 
road, Bedford Park, Chiswick. 


The public examination was concluded on Tuesday last, at the 
London Bankruptcy Court, of E. A. Max Winter, electrical engineer, 
trading at Amberley House, Norfolk-street, London, W. C, under the 
style ot the Imperial Electric Light and Power Co. Debtor returned 
his gross liabilities at £1,550, and his only asset a bad debt of 
£157. 10s. He stated that his idea was to obtain a number of con- 
cessions from public bodies and others for the supply of electricity, 
and to then convert the business into a limited company; but 
this truly brilliant idea had to te abandoned because, although 
he travelled all over the United Kingdom, he only obtained one 
concession. A profit of £2,000 was made over tbat transaction, hut 
generally speaking the returns had been small in comparison with 
the expenses, To that fact and to pre sure by creditors he attributed 
his insolvency. 

The Brook Time Checking Clock Co. is to be wound up volun- 
tarily. Mr. O. Avison, Cloth Hall-street, Hudderstield, is liquidator. 


Plant for Sale.—The Taunton Corporation electricity works have 
fo: sale a 30 kw. Thomson-Houston compound wound alternator. 
Tenders by Jan. 13 to town clerk. See advertisement. 


Johnson and Phillips’ Cables.—A well printed large sheet table, 
giving details of pure copper conductors arranged in order cf carrying 
capacity, has just been issued by the Johnson and Phillips Cable 
Works, Old Charlton, Kent. The table is well arranged, and the 
figures bold and easily read off. 


B. T. H. Plant. —Pamplilets Nos. 50 and 51, just issued by the 
British Thomson-Houston Co., deal with polvphase induction motors 
and the G. E. 58 traction motor. Both pamphlets are well illustrated. 


Personal.— Mr. Arthur E. Cotterell, district manager for Birmingham 
of the National Telephone Co., has been promoted to the position of 
essietant provincial superintendent for the Midlands. The Midland 
province, of which Mr. A. Coleman is superintendent, extends from 
Sheffield to Northampton, and from the east to the west coast, in- 
eluding North Wales. Mr. Cotterell will take up his new duties 
from Jan. 1, and the position which he vacates will be filled by 
Mr. J. W. F. Ashwin, at present district manager to the National 
Co. at Edinburgh. 


Burglary. —The business premises of Mr. A. P. Lundberg, Bral- 
bury Electrical Works, London, N., were broken into on the night 
of 17th inst. He desires us to notify correspondents that, should 
they fail to receive acknowledgment cf any communications sent 
about this time, they will please send particulara. The attention of 
the unwelcome visitors appears to have been confined to a small 
amount of cash and to the letter-box. 


“ Engineering Magazine.”—The contents of the December issue 
include **Electrolytie Processes in Industrial Operations,” “ The 
Stam Engine for the Electric-Traction Power House,” “ Werks 
Management for the Maximum of Production,” ** The Revolution in 
Machine Shop Practice,” “Standardising in Engineering Construc- 
tion,” “South African Questions from an Engineering Stand point,” 
“The Strength and Weakness of the Trust Iden,“ and “ Mechanical 
Transport Appliances in Engineering Work.” 

Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 13 to Dec. 19, 
with the ports of destination :— 

Africa—Alexandria, £120 ; Cape Town, £85 ; Durban, £1,235 (including 
£79 telegraph material); Port Eizabetb, £19. Australasia— Adelaide, 


£130; Auckland, £100; Launceston, £37; Melbourne, £176; Port 
Chalmera, £216 (including £200 telegraph material); Sydney £305 
(including £98 telegraph material); Wellington, £106. Belgium Ostend, 
£48. Burmi—Rangoon, £100. Cunada—Halifax, £2,500 (telegraph 
apparatus’. Ceylon — Colombo, £127. France—Boulogne, £34 ; Havre, £30. 
Denmark — Copenhagen, £38. Germany Hamburg, £230. Gibraltar, £31. 
Holland — Amsterdam, £68. Hong Kong, £520.  India—Bombay, £95; 
Calcutta, £336; Madras, £211. Japan—Tokio, £73. Madeira, £43. 
Malta, £13,707 (including £13,690 telegraph cable). Norway —Christianis, 
£453. Total, £20,973, against £6,933 in the corresponding week last year 
(Dec. 14 to Dec. 20, 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Aberdeen.—The Woodside electric tramway route was officially 
inspected by Mr. A. P. Trotter on Friday. The line has now bien 
opened for traffic. 


Airdrie-Coatbridge Electric Tramway Scheme.—A difficulty 
having arisen in connection with the preliminary expenses of the 
proposed joint scheme by the Airdrie and Coatbridge Councils for 
the construction of an electric tramway between the two burghs, it 
has been decided to drop the bill. The New General Traction Co. 
are, however, procee ling with their bill, aud a committee has been 
appointed by the Coat bridge Council to watch the intere«ts of the 
burgh and, if advisable, to enter into negotiations with the company. 
The question of opposing the Briti-h Electric Traction Co.’s bill has 
been postponed. 


Banbury.— The proposa's of the Electrical Power Distribution Co. 
for electricity supply have heen accepted by the Council, and applica- 
tion for a provisional order is being made by the company. 


Barnsley.—In moving the adoption of the Park and Highways 
committee this week, Councillor Brady explained that, owiag to the 
delay in the erection of the electricity buildings, they would not be 
ready to supply current for three or four weeks. 


Belfast.- At a specially convened meeting of the Corporation it 
has been decided to rescind the aros resolution in favour of 
purchasing the undertaking of the local tramways company and for 
promoting a bill for that purpoze. 


Bradford. — The Electricity committee presente la report to th? 
Corporation last week recommending that the resignation of the city 
electrical engineer (Mr. A. H. Gibbings) be accepted with regret, the 
resignation to take effect on March 31st next and that a succes:or b? 
adverti-ed for at a salary of £500 per annum (see otlicial anno ince- 
ment on another page). The comm ttee also recommended tha! Mr. 
Gibbinga be retained as consulting engineer to the Council, at a 
salary of £350 per annum. The report was adopted. with the exception 
of the latter recommendation, which was withdrawn for further con- 
sideration, 

Bristol.— The Sanitary committee have decide] to recommend 
the erection of 313 additional arc lamps in various thoroughfares. 
The annual cost of lighting the streets in which it is proposed to 
erect the lamps is £1,789. There are at present 306 ares, which co~ 
£7,038, but the charge per lamp will be reduced to £19 per lamp, 
making the excess annual cost of the new scheme £2,934. The 
length of the streets included in the extension scheme is between 12 
and 13 miles. 

Camborne.— The application of the Urbain Electric Supply Co. 
for a provisional order is being supported by the Council. The com- 

ny are also applying for à tramway order to construct an electric 
ine between Camborne and Redruth. 


Canterbury.—(OOn the recommen lation of the Lighting committee 
it hex been decided to adopt the maximum demand system of 
charging from April Ist next, when the charge will be 7d. per unit 
for any number of units up to the equivalent of 100 hours' use pe: 
quarter of the maximum demand, and 3d. per unit bevond. For 
two years from that date consumers will have the option of being 
charged at the present inte of 61. per unit. Slot meters are to ba 
supplied to consumers without rent, but discount in these cases will 
not be allowed. Maximum demand indicators are also t? be supplied 
without charge. 


Dawson City.- In addition to the telegraph line from Lake 
Bennett to Dawson City, which is now in good workiny order, other 
evidence of the development of this district is shown in the establish- 
ment of a number of new hotels fitted throughout with electric light. 


Devonport.— The Corporation have decided to purchase freehold 
property in Newport-strest, 5tonelious?, for £12,500, as a site for the 
proposed eleztricity works. 


Dublin.---A special meeting of the Corporation has been called 
for Jan. 3, for the purpose of considering the advisability of opposing 
the County and City of Dublin Electric Lighting Bill. 


Edinburgh. — A failure of electricity supply occurred on Monday 
afternoon, and caused some inconvenience to shopkeepers in the 
Portobello district for about two hours. Current was again available 
shortly after six o'clock. 
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Fulham (London)— The consulting engineer (Mr. F. H. Med- 
hurst) is to report upon the proposals of the National Electric 
Wiring Co. for wiring premises in the district on the * easy " system, 


Great Grimsby.— The Council have rescinded the resolution 
extending the present lease of the tramwaya company, and a com- 
mittee has been appointed to report upon the question of acquiring 
the undertaking. The company are applying for Parliamentary 
powers to extend their lines and adopt electric traction. It has been 
decided to obtain an additional 350 h. p. steam dynamo, &c., for the 
electricity, works at an estimated cost of £6,000. 


Grenada —In 1898 this colony expended £1,055 on its telephone 
department. The revenue from the telephone was about £1,100. 
The exchanges on the island have 157 subscribers, using 172 instru- 
ments. The maintenance of the overhead lines, owing to excessive 
vegetation ‘and overhanging trees, heavy rainfall inducing Jand- 
slips, and the great distances to be travelled by inspectors, render 
the maintenance of the system in working efficiency difficult, but the 
‘service is popular, as evidenced by the steady demand for new con- 
nections. 

Hammersmith.—O wing to uncertainty in obtaining a continuous 
supplv of Welsh coal for their electricity station the Vestry have 
decided to fix Gregory patent smoke consumers to one of the Babcock- 
Wilcox boilers for one month on trial, at an estimated cost of £18. 


Hoylake and West Kirby.—-An inquiry was held here last week 
into the application of the Council to borrow £27,000 for establishing 
electricity supply. The clerk (Mr. Roderick Williams) appeared in 
support of the application, and technical details were supplied by the 
consulting engineer (Mr, T. L. Miller). The generating station is to 
be erected in Carr-lane, near the gas works, and the buildings will be 
erected to the designs of the Council’s surveyor. It is proposed to 
put down plant sufficient to supply current to the equivalent of 
7,000 8 c.p. incandescents, and mains will be laid in the first instance 
in the business thoroughfares. | 


Huddersfield.—A statutory meeting of ratepayers has approved 
the Corporation’s electric tramway bill for powers to convert the 
present steam tramways to electric lines and to construct tramways 
to Brighouse, Marsden, Mirfield, Holmfirth, Kirkburton, and other 
places, The total cost of the scheme is estimated at £124,426. 


Hull.—The Council have definitely decided to purchase the under- 
taking of the Drypool and Marfleet Steam Tramways Co., and to 
equip the lines electrically. 


Hyde.—The Hyde and Stockport Corporations have decided upon 
à joint scheme of municipal electric tramways, It is proposed that 
in the 1901 session the Hyde Corporation shall apply for a pro- 
visional order for the construction of a tramway, commencing at the 
borough boundary in Hyde-rcad, Bredbury, and terminating near 
the existing terminus of the Oldham, Ashton, and Hyde electric 
tramway at Gee Cross. The line will be constructed by the Hyde 
Corporation, who upon the completion of the line will grant a 
lease of it to the Stockport Corporation for 21 yeara, upon the 
following terms: (a) The rent to be an annual sum sufficient 
to recoup the Hyde Corporation for interest upon the capital 
expended, plus such an annual eum as will be sufficient to 
pay off 21-30hs of such expenditure during the period of the 
ease ; (5) the Stockport Corporation to equip such tramway on 
the overhead system, with power at the end of 21 years to remove 
such equipment, unless the Hyde Corporation purchase at a price to 
be agreed upon; (c) the Stockport Corporation during the lease to 
provide an efficient service of cars between Stockport and Hyde ; 
and (d) Hyde Corporation to maintain the tramway within and for 
18in. on either side at à sum to be agreed upon between the two 
Corporations, in which case the annual sum so agreed shall be added 
to the rent. By this scheme Stockport borough, the district of 
Bredbury, and the borough of Hyde will be served. The Hyde Cor- 
jon are also in negotiation for another electric tramway from 
vde through Dukinfield, Stalybridge, and Mossley. 


* 


Iiford.—An inquiry will be held here this afternoon into the 
application of the Council to borrow £68,500 for electric lighting 
and tramway purposes. The Local Government Board have inti- 
mated that they are not aware of any statutory authority enabling 
the Council to provide lamps on consumers’ premises, and the sum 
required for this purpose would therefore be excluded from the 
application and revised estimates would have to be submitted. Toe 
consulting electrical engineer (Mr. W. C. C. Hawtayne) has been 
instructed to draw up conditions for the guidance of persons who wish 
to wire their houses. 

Keighley.— Sanction to an additional loan of £45,000 for electric 
lighting is being sought by the Corporation. 


Kensington (London). For some time negotiations have procee led 
between the Vestry and the Kensington and Notting Hill Electric 
Lighting Companies as to the price to be paid for land at Wcol-lane 
which the companies have recently acquired. The companies’ 
surveyor (Mr. Hunt) has intimated to the Vestry that he was 
authorised to offer 41,60) per acre for the land, and as the Vestry 


consider this figure inadequate, the matter will have to be submitted 
to arbitration. 


Kingston-on-Thames —The Council have lcdgel their bill for 
pue to construct and equip electric tramways in the district. 

ower is also being ecught to borrow £10,000 for wiring consumers 
premises. 


Light Bailway.—The Boaid of Trade have, after m-dification, 
confirmed the order made by the Light Railway Commissione's 
authorising the construction of the Cranbrook and Tenderden light 
railway, 


Limerick. — The Council have obtained a fai ther extension of tix 
months for carrying out the terms of their provisional order, which 
was obtained so far back as 1892. 


London County Council.— At Tuesday's meeting the following 
electricity supply loans were granted: £30,000 to Hackney, 
£13,605 t» Poplar, £20,000 to Whitechapel, and £16,500 to Ber. 
mondsey. 

The report of the Highways committee dealing with the drawings 
for the equipment of the London United Tramway Cos line at 
Uxbridge-road, Hammersmith, for electrical traction, both overhead 
and underground, was again before the Council, and a further report 
by the same committee dealt with the strong representations made 
by the inhabitants of King-strect, Hammersmith, and the Vestry as 
to the inconvenience which would arise from the disturbance to the 
carriage-way involved in equipping the tramway with the under- 
ground system. The company had given notice of its intention to 
ask Parliament for such an amendment of the Act as would permit 
of the lines referred to being equipped for the overhead system. 
Without expressing any opinion at that stage with regard to this 
proposed amendment, the committee recommended the Council to 
approve the drawings submitted . to the lines authorised to 
be equipped on the overhead system. This would facilitate the com- 


pany's 5 without prejudicing the Councils action.— 
gods . 
n the subject of the complaints against the Metropolitan Electric 


Supply Co., the Highways committee recommended “ that pro- 
cee lings be taken against the company to recover penalties in respect 
of its default in not maintaining a constant supply of electrical 
energy in the district included in the company’s West London elec- 
trie lighting order, 1889.“ Mr. Beacheroft pointed out that the Act 
said it the supply failed through negligence. The recommendation 
was adopte J. 


Manchester.— The Tramways Committee are making arrange- 
ments for the organisation and administration of the tramways depar:- 
ment as soon as the lines fall into the hands of the Corporation. A 
general scheme cf organisation prepared by the chairman of the 
committee (Mr. Boyle) has been adopted. This provides for the 
division of the department into two groups, one constructive and the 
other administrative. On the constiuctive side there are to be two 
sub-committees, one for works and the other for permanent way; and 
on the administrative side als» two sub-committees, one for traffic 
and staff and the second an audit sub-committee. Under 
the two fir:t sub-committees the chief offizer will be the 
consulting engineer (Mr. C. H. Wordingham, the city ekc- 
trical engineer), and under his direction will be a car works 
manager, a permanent way engineer, and electrical engineering 
assistants, who again will be in command of their respective staffs, 
The general manager will be answerable to the sub-committees on 
the administrative side, and will direct the duties of the outdoor 
superintendent, parcels superinten lent, ac:ountant, and chief clerk, 
under each of whom a special staff will operate. The Works sub- 
committee will undertake all the duties as to the provision of cars, 
car sheds, and works now in the hands of the Cars sub-committee, 
whilst the latter sub-committ2e will become the Traffic and Staff sub- 
committ:e. The following arrangements aad appointments of staff 
have be:n made: Mr. J. M. M‘Elroy (now secretary to committee) is 
to ba general manager, at a salary of £409 per annum; and Mr. H. 
Jackson (now in tramways general offize) is to b» manazer’s clerk, at 
a salary of £1. 154. per week. Advert!sements are to be issued for an 
accountant at a salary of £200 per annum, a chief clerk at £150 per 
annum, and a chief elec'rical assistant, Tenders for 450 electric 
tramcars have already been advertise], and a contract has been 
placed for 5,000 tons of rails, th» first delivery to be made next 
April, when the work cf reconstructing the tramways for the over- 
head trolley system will becommenced. The first routes to be dealt 
with will be the Cheetham-hill, Bury New-road, and Roclidale- road 
lines. | 

Middlesbrough.—In order to obviate delay in loading and 
unloading ships, the North-Eastern Railway Co. bave placed an order 
with Misra. Cowans, Sheldon and Co. for the erection of about 
20 electric cranes at Middlesbrough docks. 

The Corporation have under consideration applications for the 
supply of electricity to the workhouse and also tor extending the 
mains to Linthorpe. The workhouse extension is estimated to cost 
£1,510 and the other section about £4,111, 
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Municipal Telephony.—-A conference was held between the repre- 
sentatives of the special Telephone committees of the Manchester and 
Salford Corporations, on Tuesday, in regard to the question of 
deciding upon common action in connection either with the munici- 
palisation of the telephones or the granting of a licence to a new 
company. A deputation from the Manchester committee left for 
Glasgow on Monday, and negotiations will be resumed when this 
committee has reported the result of its consultations with the 
Glasgow committee. 

The Huddersfield Corporation have decided to establish a muni- 
cipal telephone service, subject to the subscribers of the Corporation’s 
system having the same facilities as the subscribers of the National 
Co. Representatives of the Corporation are to take part in the con- 
ference on the municipalisation of telephones. 


Oswestry.— An inquiry was he'd here last week iato the applica. 
tion of the Council for sanction to borrow £18,000 for purchasing and 
carrying out certain extensions of the Oswestry Electric Light and 
Power Co.’s electricity works, Mr. Vachell, for the Corporation, 
said they were anxious buyers, and the company were willing to sell 
at £11,250, which the Corporation considered was a reasonable price. 
The consulting engineer (Mr. W. C. C. Hawtayne) said the full value 
of the undertaking to the Corporation was £8,320. 163. 4d. In reply 
to Mr. Graham (who opposed on behalf of ratepayers) he said that 
when he heard that the Corporation were to be advised by a 
committee of three members to pay £11,250 for the undertaking, 
he wrote to the town clerk “that although my valuation was 
£8,320. 168. 4d., I thought the Council would be wise to acquire 
the undertaking if they possibly could, and they might treat the price 
mentioned by me as being a somewhat flexible one, and pay morethan 
the amount mentioned rather than lose the chance of acquiring the 
undertaking.” Asked what was the limit of his flexibility, he said he 
thought the word should be taken out. He admitted that his valua- 
tion was made on a calculation of the profits earned as stated by the 
company, and that he took an assumed profit and multiplied it by 25, 
which would therefore give the shareholders a 25 years 4 per cent. 
profit Having adopted that method, it was important to have 
ascertained that the profits bad really been earned. He was not 
aware that £780, the co.t of the provisional order and the 
preliminary expenses, had not been written off. In his report he said 
it would be wise to at once reconstruct the works on a more perma- 
nent bas’s. He had examined the mains at the junction boxes only, 
and he bad not tested their insulation resistance. After Mr. Wynne 
Corrie, the chairman of the company, and other witnesses had been 
called, for the Corporation, Mr. Hopkinson was called for the opposi- 
tion. He estimated the value of the undertaking at £6,400, and he 
considered that the £11,250 asked for it was a ridiculous price. It 
was stated that, out of the 1,111 ratepayers who had pollel on the 
question, 515 were against the purchase. 

The Council have unanimously decided not to proceed with their 
application for & provisional electric lighting order, pending the 
result of the Local Government Board inquiry into the application 
to borrow money for purchasing the undertaking of the 5 
Electric Lighting Co. This means adelay of 12 months. 


Portsmouth.-—The Electric Light committee experience difficulty 
in acquiring land for extending their electricity works, and an offer 
of £1,450 has been made for certain property in Crown-street 
adjoining the station. Should this figure be declined, the committee 
have been authorised to instruct the sheriff to summon a jury to 
decide upon the price. 


Richmond (Surrey).— The Corporation have given up the idea 
of purchasing the undertaking of the Richmond (Surrey) Electric 
Light and Power Co, on the ground that the valuation (£100,000) 
put upon the undertaking by the company is too high. Considerable 
discussion ensued upon the report of the committee entrusted with 
the negotiations for purchase, and complaint was made of the charge 
made for current by the company. On the motion of Councillor 
Thompson, it was decided to make inquiry into the manner in which 
the company has carried out its obligations under the order. 


St. Pancras (London).—For a long time past the Vestries of St. 
Mary, Islington, and St. Pancras have contended as to the laying 
of mains in Brecknock and Vork- roads. A portion of these roads 
at present lies within the parish of Islington and the remainder in 
the parish of St. Pancras, and owing to the legal difficulties of the 
situation, residents in these thoroughfares are unable to have the 
advantage of the electric light. By the new boundary lines settled 
in the London Local Government Act, 1899, both roads will be in- 
cluded in the parish of St. Pancras, and this may settle the matter. 
A proposal at the last meeting of the St. Pancras Ve:try that the 
roads should be immediately opened for the laying of mains was not 
agreed to. 


St. George's-in-the-East (London).— The application for a pro- 
visional electric lighting order is to be proceeded with by the Vestry. 
The capital expenditure set out in the order is £42,000. 


Salford.—An inquiry has been held here into the application of 
the Council for sanction to borrow £398,683 for electricity supply. 


The town clerk gave particulars of the population and rating of the 
borough and of the previous electric lighting loans. The demand 
for current had increased so rapidly during the last 12 months 
that the generating station established by the Corporation in Wall- 
ness-road was quite unable to cope with the demand, and after con- 
sideration the Corporation had purchased land near Strawberry. 
road, Pendleton, and plans and estimates had been prepared for the 
erection of new works at an estimated cost of £398,683, divided into 
three parts—£50,000 for buildings, £335,783 for machinery and 
plant and the underground and overhead distributing mains, and 
£12,900 for the extension of the low and high-tension cables 
connected with the existing station in Wallnees-road. The lease 
of the tramways expired in 1901, and the Corporation had deter- 
mined on its expiration t» work the tramways themselves and to 
adopt the overhead system of electric traction. Mr. S. V. Clire- 
hugh, consulting engineer, and Mr. C. L. Turner, resident electrical 
engineer, supplied technical details; and Mr. A. Haworth asked the 
Board's early sanction to the application, to which there was no 
opposition. 

Southend-on-Sea.— The Council have decided not to transfer their 
rovisional electric lighting order to Mr. A. H. Gibbinga, as the 

ight Railways and Electric Light committee consider that the 
electric lighting and the lighting (electric) railway scheme can be 
carried out conjointly with advantage to the Council. It is estimated 
that by workiug the two schemes together a saving of about £12,000 
would be effected up^n the whole undertaking. Councillor Martin, 
in explanation of this change of attitude, said that neither he, as 
chairman of the committee, nor the town clerk, could agree to Mr. 
Gibbings conditions, and hence they decided to carry out the pro- 
visions of the order themselves. 


Telephone ''Facilities" in London.— At Tuesday’s meeting of 
the St. Luke's (London) Vestry a communication was read from the 
London County Council stating that the Council's attention had been 
called to the fact that the National Telephone Co. had lately carried 
out works in several parts of the metropolis without first having 
obtained the Council's consent t» opening the roads, as required by 
the Telegraph Acts. Further, that the Council's endeavours to come 
to an arrangement w.th the company had hitherto proved abortive. 
The Council asked to be immediately informed when the company 
commenced any works in the district. The chairman of the Vestry 
(Mr. E. Howes, J.P.), intimated that the sanction of the Vestry had 
been given to the National Telephone Co. under an agreement to 
open the roads, and whatever the company had done in St. Luke’s 
had been done openly and above-board. He supposed, however, that, 
in view of the letters received from the Postmaster-General and the 
County Council, they should give the company no further permission 
to lay pipes, and should notify the Council when in future any such 
works were commence]. 


Tonbridge.—The Council jhave asked Mr. Robert Hammond to 
state the terms upon which he would prepare a report upon the 
electric lighting question. 


Tunbridge: Wells. —In reference to the report of the inquiry into 
the application of the Corporation to borrow £25,000 for electric 
lighting purposes, which appeared in our last issue, we under- 
stand that the money is to be expended as follows: To provide 
another 400 kw. steam alternator, main switchboard, boilers, meters, 
cables, transformers, sub station switchgear, condensing plant, feei 
pumps, public lighting, and buildings The application was made in 
consequence of the rapid growth of the undertaking. It is estimated 
that the electricity department has now the equivalent of about 
30,000 8 c.p. lamps on the mains, with 497 consumers connected. 
Evidence was given by the town clerk (Mr. Cripps) and the borough 
electrical engineer (Mr. Horace Boot) with respect to the growth of 
the demand. The inspector expressed himself greatly plea:ed with 
the works and with the general arrangements. 


Wallasey.—An inquiry was held here on Tuesday into the appli- 
cation of the Council to borrow £1 265 for the electric lighting of 
certain public buildings. 


Wellingborough.-—An agreement has been entered into with the 
Electrical Power Distribution Co. under which the companys 
application for a provisional order will be supported by the Council. 


Twickenham.—The application of the Twickenham and Ted- 
dington Electric Supply Co. for a provisional order is being supported 
by the Council, but the application of the Teddington and T wicken- 
ham Electric Lighting Co. will be opposed. 


ar Funds.— News from the seat of war indicates that the large 
funds being collected to assist wives, widows, orphans, and other 
sufferers by the war in South Africa wiil be none too large. Every 
effort will be needed to make these funds commensurate with the 
relief they will be called upon to afford. In addition to the main 
fund established by the Lord Mayor of London, there are the 
marvellously successful funds of the Daily „ and the Daily 
Mail, whose schemes of relief are deserving of public support. 
The. first-mentioned journal's address is Fleet-street, London, an 
those of our readers wishing to help a truly national cause should 


THE ELECTRICIAN, DECEMBER 22, 1899. 


815 


send their shillings to the editor without delay. Any number of 
shillings can be sent, and are duly acknowledged day by day. 

Wigan.—Electric current was supplied for the first time from the 
temporary station on Wednesday afternoon. The switching on 
ceremony was performed by the mayor (Mr. J. T. Gee), At present 
the supply is confined to a few of the business streets. 


Wingate.—This village is now lighted electrically by 43 25 c. p. 
incandescents. Current is supplied by the Wingate Grange Colliery. 


Social Gathering—An annual gathering of more that usual 
interest is that of the employés of James White, of Glasgow, which 
t ok place on Friday evening last, when between 800 and 900 of the 
staff and their friends assembled. Lord Kelvin presided, and among 
those on the platform were Prof. Barr, Dr. Bottomley, Mr. D. Reid, 
and Mr. J. Ferguson. The chairman eaid it was interesting to know 
that this was the jubilee year of the factory of James White, which 
was instituted in Renfield-street, Glasgow, as far back as 1849. 1t 
was not such a large factory then as it is now, but good work was 
done then, as good work was done at the present time. Lord Kelvin 
touched on the progress of marine telegraphy, and observed that the 
first messages ever sent under the Atlantic were transmitted and 
received by instruments made in James White's factory. In con- 
gratulating the employés on their fund in aid of the families of 1eserve 
men working in the factory who had been called out to the war in 
South Africa, his lordship expressed the hope that the war would 
he speedily brought to a conclusion, but patience must be exercised. 
‘The whole British nation must persevere until this outbreak had 
been brought to a satisfactory termination. He predicted that ten 
vears hence, when the two Republics became part of the British 
empire, the Boers, freed as they would be from the terrible servitude 
of V would be happier than they had ever been, under 
a Government of liberty and as good subjects of the British crown. 


PATENT RECORD. 


——MM 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messre. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. T'he names within 
parentheses are those of communioators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 


November 4, 1899. 
22,(81. S. Schirr. Manchester. Improvements in and connected with 
micro- telephones. * 
22,088. THE British THoMsoN-HousToN Co. (LIMITED). London. Improve- 
ments in incandescent electric lamps. (C. P. Steinmetz, United 
States.)“ 
22,091. W. FELscH. London. Improvements relating to electric lamps. 
22, 092. W. E. SorHEBY. London. The electric candle shade adaptor. 
22, 100. C. KELLNER. London. Improvements in and relating to electric 


lamps. 
22, 102. J. Y. BucHANAN. London. Improvements in or relating to 
elect rie cables. 
22,107. M. L. Busu and C. F. Swalx. London. Improvements in electric 
alarm water columns. (Date applied for under Patents, &c., Act, 
1883, Sec. 103, April 8, 1899, being date of application in 


United States.)“ 
November 6, 1899. 
22,143. E. C. H. T. Lucarp. London. Improvements in electrical 
accumulators. 


22,163. E. ScHATTNER. London. 
electricity meters. 

22,164. W. P. THoMrsox. London. Electromagnetic ignition device with 
revolving armature for gas, petroleum, and aimilar motor engines. 
(F. Shirm, Germany.) 

22,181. E. Jouansson. London. Improvements in or relating to electric 


taxametere. 
November 7, 1899. 
22,212. C. Woop. Birmingham. Improvements in electric switches. 
22,267. H. HILL. London. Improvements in or relating to electric light 
fittings. 
22,271, A. Voor. London. Improved manufacture of electrical heating 
appliances of high electrical resistance capable of sustaining high 


Improvements in continuous-current 


temperatures. 
22,291. J. G. LOn᷑RA IN. London. A new or improved system of tele- 
graphy. (F. Bedell, United States.) 


W. A. Burns and H. E. Situ. London. Improvements in elec- 


tric traction. ; 
November 8, 1899. 
22,297..T. Foster. Manchester. Improvements in roller gearing and 
transmission dynamometers. 
22,298. T. Scorr. London. Improvements in and connected with electric 
railways or tramways, 


22,293. 


22,505. I. Dixon. Liverpool. Improved means for guiding collecting 
trolleys on to overhead electrical conductors. 

22,506. C. C. ReDINGs. Birmingham. Improvements in and relating to 
electric arc lamps. 

22,508. A. WHALLEY. Warrington: Improvements in telephone switch- 
board cable. 

22,513. R. WiLBy. Yorks. Governor relay or speed controller for steam 
engines, especially adapted for controlling large engines for 
electric light and power stations. 

22,517. C. CURWEN. London. Improvements in electric arc lampe. 

22,555. P. H. Cots. London. Improvements in central battery telephone 
exchange systems with call wire. 

22,358. EvERED AND Co. (Liurrzp) and S. EvERED. London. 
ments in electrical switches. 


November 9, 1899. 
Improvements in and relating to chemical 


Improve- 


22,384. J. Post. London. 
electrical excitants.* 


22,595. N. Caro. London. Improvements in phonographs, 


November 11, 1899. 

22,517. W. R. PipaEoN. London. Electrical influence machines. 

22,521. A. H. C. Gipson and W. Wricut. London. Improvements re- 
lating to electric igniters. 

22,525. H. J. Happan. London. New or improved means for placing, 
removing, and cleaning incandescent electric lamps (E. E. Sunnis, 
United States).“ 

22,555. THE Barrisa THOMSON-Houston Co. (LIMITED). London. Improve- 
ments in systems of electrical distribution. (C. P. Steinmetz, 
United States.)* 

22,534. Tue Brrrish THomMson-Hovsron Co. (Lrurrep). London. Improve- 
ments in means for generating alternating electric, currents, 
(C. P. Steinmetz, United States.)* 

22,585. THE British THomson-Hovuston Co. (LIMITED). London. Improve- 
ments in starting rotary electric converters. (W. B. Potter, 
United States.)* | 

22,536. THE British THomMson-Hovstoyx Co. (Lrurrep). London. Improve- 
menta in electric circuit changers. (E. Oxley, United States.)* 

22,544, O. Kirstein. London. Improvements in collectors for electric 
railways. 

22,552. F. W. SCHROEDER, ABoUcH, and P. W. Moran. London. Improve- 
ments in electric glow lamps. 

22,554, L. GasrER. London. Improvements in processes and appliances 
for obtaining carbon suitable for electrical and other industrial 
purposes, such as the manufacture of electrodes and calcium 
oe and at the same time obtaining a super‘or quality of 
pitch. ` 

22,555. A. GRELET and L. Vives. London. 
graphic apparatus. ; 

22,556. W. G. Hicks. London. Impr.vements in and connected with 
electric bell pushes and light switches and other articles, 


November 13, 1899. 


22,581. T. H. Parker. Wolverhampton. Improvements in or in and 
relating to skates or contact-makers carried by cars for use in the 
surface contact system of electric traction. 

22,597. G. W. GoLDRING. London. A locking device for electric incan- 
descent lampe. 

22,609. E. R. Hit. London. Improvements in the electric lighting of 
railway vehicles. (Date applied for under Patents, &c., Act, 1883, 
Sec. 103, April 14, 1899, being date of application in United 
States.) 

22,612. G. L. Hoaan. Liverpool Graphophones. (Date applied for under 
Patents, &c., Act, 1883, Sec. 103, April 15, 1899, being date of 
application in United Statee.)* 

22,015. A. J. ATTERBERG. Liverpool. An improved safety device for 
starting switches of electric motors.“ 


November 14, 1899. 

22,650. L. W. HEATH. Galway. A new or improved method of preventing 
or diminishing sparking on breaking electric circuits and apparatus 
therefor. 

22,662. A. E. TANNER. Manchester. 
electi ic cables. 

22,666. A. L. ANDERSON. Manchester. 
generator of electricity.* 

22,679. J. L. CUTLER. Glasgow. Electromagnetic appliance.“ 

22,702. A. J. Boutt. London. Improvements in or relating to elec'ric 
motors. (O. Patin, France.) 

22,707. A. SWEET. London. Improvements in the distribution of electricity. 
22,710. H. H. LAKE. London. Improvements in apparatus for the elec- 
trolytic extraction of zinc. (Segius Stepanov, Russia.)“ 

22,754. W. J. Davy. London. Improvements in or connected with alter- 
nating arc lamps. 

November 15, 1899. 

22,757. W. H. WiLLsoN and M. S. Covey. Kingston-on-Thames. 
Improvements in electromagnetic reciprocating engines. 

22,762. E. W. Cowan. Manchester. Improvements in electrical switch- 
boards. 

22,784. D. MacDoNALD. Kilmarnock. Improvements in telephones. 

22,785. F. Rounp. Southport. A tinted film covering an electric lamp. 

22,807. H. BECKMANN, London. Improved manufacture of lead peroxide 
and its application to electrical storage batteries. 

22,829. 


Improvements in phono- 


An improved joint for troughs for 


A new or improved chemical 


PHELPS’ METAL (LIMITED). London. A material or composition 
suitable for electric battery cases, insulating and other purposes, 
and method of manufacturing the same. (C. J. Hubtell, United 
States.) 
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SPECIFICATIONS PUBLISHED. 


. Norz.—All Specifications can now be obtained at the uniform price of 
8d. each. 1888 


15,829. STEELE. Electric arc lamps of the enclosed type. 

22,027. Nortuey and ELECTRIC Motive Power Co. (LIMITED). Electricity 
meters. 

22.070. Levetus. Galvanic batteries. 

22,622. Marino. Electrolytic baths. 

22,699. Savers and MavoR and Mavor AND COULSON (LIMITED). 
electric machines. 

22,794. ANDREws. Electric railways or tramways on a road contact or 
like systems. 

23,155. Leran [Gesellechaft zur Verwertbung elektrischer und magnetis- 
cher Stramkraft (System Schiemann and Kleinschmidt) Ad. 
Wilde and Co.]. Electric rail brakes and electromagnets therefor. 

23,506. Leverus. Galvanic batteries, 

24,264. Hirst. Switch for incandescence or glow electric lamps in which 
the filament is subjected to a preliminary heating effect apart 
from the lighting current. 

25,417. Eck. Switch for electric circuits. 

25,746. CHRISTY and CHRISTY. Means for electrically heating ovens, hot 

chambers, rooms, and the like. 
. PELLZENZ. Insulator brackets for electric conductors. 

26,248. GIBBS. Starting switches for electro-motors or the like. 

26,522. DgroiNcr. Apparatus for regulating the difference of potential at 
the terminals of dynamo-electric aud like machines. (Date 
applied for under International Convention, October 7, 1898.) 
26,543. BRAULT. Manufacture and production of plates or elements for 
secondary batteries or electrical accumulatore. 
26,604. Francis, Telephonic or other switchboard apparatus. 
1899. 
E37. HIGHFIRLD. Pressure regulating apparatus for electric mains used 
chiefly in connection with storage batteries. 


Dynamo 


655. Cox. Lecking and releasing device for electrical switches, 
656. Cox. Electrical switches. 
2,017. DECAM. Electric igniters for gas or oil motors. 


2,748. ABEL (Sce. d'Etude des Piles Electriques). 

batteries. 

11,950. MicHEL, WILHELM AND RicHARD. Electrolytic apparatus. 

12,553. Jongs and Pockirxcton, Conduits for electric conductora. 

12,750. CkRvENK4 and MAHLE. Electric railways and tramways on a 
road contact system. 

15,125. Martin and COLVILLE. Apparatus for registering the output of 
electric light and power statious and for like purposes. 

14,687. VorcT and Kusterger. Electric magnetic brakes for railway and 
tramway cars. 


Primary electric 


COMPANIES’ MEETINGS AND REPORTS. 


Wireless Telegraph and Signal Co. (Ltd.). 


The directors’ report for the year ended Aug. 31st last states that 1899 
must be considered as another year of experiment and development. But 
a foundation has now been laid, on which a sound commercial business may 
be expected to be built at an early date. Since the last meeting communi- 
cation has been established for the Trinity Board between the East 
Goodwin lightship and the South Foreland lighthouse, a distance of 12 
miles; and between the South Foreland and Wimereux in France, a 
distance of 52 miles. 

Her Majesty's ships “ Alexandra," Europa, and “ Juno” were fitted 
with apparatua, and under the personal charge of Mr. Marconi the system 
was made great use of during the subsequent naval man«uvres, signals 
being transmitted a distance of 70 miles. The results were most satisfac- 
tory, and it is expcted that the company’s system of wireless telegraphy 
will henceforth take its place as part of the equipment of H.M. ships. 

The chief features of the meating of the British Association at Dover dur- 
ing the year 1899 were the interchange of visits between the Association 
and the corresponding French society, which held its annual meeting at 
Boulogne ; together with the immense interest excited by the company's 
stations at the South Foreland and Wimereux. 

On Nov. 2 six assistants with apparatus sailed, under agreement with 
II. M. War Office, for South Africa. Naturally the experience of the cora- 
pany's assistants, under Mr. Bullocke, with the Marconi system for the 
first time in the field during active warfare, is of very great interest. 

It is not intended at the meeting on the 29th inst. to do more than 
propose the adjournment of the meeting to a day to be fixed in January or 
February, when the directors will place before the shareholders fully the 
position of the company, which they have every reason to believe will be 
found satisfactory. Manufacturing premises having been obtained at 
Chelmsford, machinery and plant have been installed, and. the works are 
now in running order. 

The directora recommend that the name of the company should be 
changed into“ M iconi's Wireless Telegraph Co. (Ltd.), and will propose 
a resolution giving effect to their recommendation at an extraordinary 
ineeting to be held immediately after the adjourned general meeting. 

Mr. William Smith has resigned his directorship, and Major Samuel 
Flood Page and Mr. Henry Spearman Saunders have joined the board. 

The third ordinary general meeting will be held at the offices, 28. Mark- 
lane, London, E. C., at noon on Friday, 29th inst. The transfer books will 
be closed from Jan. 1 to 15, inclusive, 


CALCUTTA TRAMWAYS CO. (LTD.)—The ordinary general meeting was 
held on Tueaday. The chairman (Mr. E. C. Morgan) gave a history of the 
negotiations with the Calcutta Corporation for authority to introduce 
electric traction. As soon as the first report of the Corporation sub- com- 
mittee was confirned by the Commissioners on Aug. 2, the directors con- 
sidered it desirable to make preparations, so as to avoid delay with the elec- 
trical equipment xs soon as they were able to let the contract. They had 
entered into a provisional agreement with a firet-class firm of local con- 
tractors, who had eucceesfully carried out large works of a similar nature. 
This firm undertook to provide plans and specifications to the satisfaction 
of the Corporation, and thereafter to carry out the necessary conversion of 
the lines at net cost of materials and labour, plus 10 per cent., which was 
to include all expenses for engineering. The cost of the work was not to 
exceed a maximum sum to be named by the contractors before the definite 
contract was signed and to be agreed to by the company, to be subject 
to abatement should it be found on completion that the cost of 
materials and labour, plus 10 per cent., fell ehort of their estimate. 
They also undertake to maintain their lines for six months. They 
were not in immediate need of funds, but they proposed t» put 
themselves into a position to take advantage of the firet favourable oppor- 
tunity which might offer by creating a new series of 44 per cent. deben- 
tures for £350,000. This would redeem the existing 5 per cent. debentures 
for £100,000, pay for the cost of the electrical equipment, and leave them 
with a reserve for extensions, which would probally be called for as soon 
as they were able to undertake them. There was no doubt a large field 
for profitable extensions, having regard to the growing demand for convey- 
ance. He had laid no special stress upon the immense advantages which 
would accrue to the company when the electrical equipment was complete. 
They had been running continuously for 20 yeara, during which time they 
had gradually created such a demand fer riding accommodation, even with 
the very inadequate means of horse traction, that it had become impossible 
under the present conditions to cope with it. The traffic was there to Le 
carried if they could only carry it, and the directors had come to the 
conclusion that the best method to accomplish thix would be the overhead 
system of electric traction. By this means they wou!d not only be able to 
meet all the requirements of the present trafic, but would provide for 
future requirements. 


ELECTRICAL COPPER CO. (LTD.) — The third ordinary gencral meeting of 
this company was held on Wednesday. The chairman (Mr. A. Foulds) 
regretted tbat the results for the past financial year had not been up to 
their expectations, but they had to deal with the commercial application 
of a new process, they had had to proceed with caution, and to acquire a 
certain experience prior to erecting plant on a large scale. Besides the 
difficulties associated with the novelty of the process, the engines required 
for driving the plaut and other portions of the machinery were not erected 
according to their expectations. He also regretted to say that they had 
had some difficulties in connection with their management, but had now 
taken such steps as would prevent a recurrence of the difficult ies. They 
hoped tLat the new plant, erected under the direction of the experienced 
staff they had at their service, would lead to satisfactory results. From a 
. of view they had never been disappointed with the proccss. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


gees 


CECIL WRAY AND CO. (LTD. This company was registered on Dec. 12, 
with a capital of £5,000 in £1 shares, to acquire the business carried on 
by Cecil Wray, and to carry on the business of metal workera, engineers, 
and manufacturers of electrical, optical, and other apparatus. The first 
directors are W. A. Thornton, C. Atkinson and Cecil Wray. 


HARRY SOUTH AND CO. LTD. — This company was registered on 
Dec. 15, with a capital of £10,000 in EI shares, to acquire the business 
carried on under the style of Harry South, and to carry on the business of 
electrical engineers, electricians, suppliers of electricity, electrical appa- 
ratus manufacturers, &c. The aubseribers are M. J. Tilney (electrical 
engineer), H. E. Winter, J. J. Tustin, T. W. Hale, H. South (engineer), 
M. Harley, and C. H. Bolton. The first directors are H. South and M. J. E. 
Tilney (managing. 


METAL ELECTRO AMALGAMATING 8YNDICATE (LTD.) — This company 
was registered on Dec. 13, with a capital of £20,000 in £1 sharee, to 
acquire Mr. T. H. Snyder's invention for coating metal by au electrical 
process, and to carry on the business of electro-platers, metallurgists, 
chemical manufacturers, electricians, Xe. The subscribers are 
Firmin, J. E. Bennett (engineer), II. M. Johnson, J. H. Hall, J. I. Vivian, 
J. H. Matthew, and M. J. Morley. The first directors are H. Firmin, J. E. 
Bennett, H. M. Johnson, and J. H. Hall. 


SAHLSTROMS (LTD.) — This company was registered on Dec 12, with a 
capital of £25,000 in £1 shares, to produce, manufacture, sell, and deal 
in ozone and all electrodes and electrical and other apparatus connected 
therewith, and to carry on the business of chemical manufacturer, 
engineers, &c. The subscribera are J. Westaway (engineer), J. E. Harris 
(engineer), E. E. Strong, C. G. Embleton, W. L. Williams, R. S. Darlasson, 
and W. II. Nex. 


WINCHESTER ELECTRIC LIGHT AND POWER CO. ‘LTD. —The annual 
return to Oct. 24 has been filed. The capital is £25,C00, in 4,000 £5 
shares, of which 2,207 have been taken up. 
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CITY NOTES. 


—— 


MEMORANDA.—Bank rate 6 per cent. (since Nov. 50, 1899). Price of 
silver 27 fd. per oz. (Dec. 21). Consols (24 per cent.) 97§—98}3 for 
money, 981—988 for account; 24 per cent. 95—96 (Dec. 21). Stock 
Exchange Settling Days : Conaols, Jan. 4 ; Stocks and Shares Continuation 
Days, Dec. 27 and Jan. 10; "Ticket Days, ‘Dec. 28 and Jan. 11; Pay Days, 
Dec. 29 and Jan. 12; Mining Share Carry-over Days, Dec. 23 and Jan. 9. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—Notice is given that the 
coupons on this company's four per cent. mortgage debentures, due 
Jan. 1, will be paid on and after that date at Parr's Bank, Bartholomew- 
lane, London, E.C. Debenture register is closed from 25th to 30th inst. 
inclusive. 

AKKUMULATORENWERKE  OBERSPREE  AKTIEN GESELLSCHAFT 
(BERLIN).—This company has been formed, with a capital of 5,000,000 
marks, for the manufacture of the Majert " accumulator. 


AKTIEN GESELLSCHAFT ELEKTRICITATSWERKE, STRASBURG.—Thi: 
company has been formed, with a capital of 4,500,000 marks, in order to 
take over certain concessions from the Allgemeine Co., of Bei lin. 


BLACEPOOL, 8T. ANNES AND LYTHAM TRAMWAYS CO. (LTD.)—The 
directors are contemplating the substitution of electric for gas traction. 


CROMPTON AND CO. (LTD., — An interim dividend at the rate of 6 per 
cent. per annum for the half year to Sept. 50 is declared, payable Jan. 15, 
and the transfer books will be closed from 8th to 13:h prox. inclusive. 


DEUTSCHE TELEPHONEWERKE R. STOCK AND CO. (d. m. b. H.)—This 
company has been formed to take over the undertaking of Messrs. R. Stock 
and Co., Berlin, and has a capital of 3,000,000 marks. 


EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH OO. (LTD.) 
—The coupons of this company’s five per cent. Australian Government 
subsidy debentures, due Jan. 1, will be paid on and after that date by 
Messrs. Barclay and Co. "The directors have declared an interim dividend 
for the quarter ended Sept. 50 of 23. 63. per share, free of tax, payable 
Jan. 15. The share register will be closed from 6th to 13th prox. inclusive. 


GREAT NORTHERN TELEGRAPH CO.—Coupona due Jan. 1 should be 
presented for payment to Messrs, C. J. Hambro and Sons, 70, Old Broad- 
atreet, London, E.C. 

MEXICO ELECTRIC TRAMWAYS CO. (LTD.)—Coupons (No. 3 first issue 
and No. 1 second issue) of the five per cent. debentures, due Jan. 1, are 
payable at the offices, 55 and 56, Bishopegate-street Within, London, E.C, 


PACIFIC AND EUROPEAN TELEGRAPH OO. (LTD.)— Th» coupons on 
this company's four per cent. guaranteed debentures, due 31st inst., will 
be paid by Parr’s Bank (Ltd.), Bartholomew-lane, London, E.C. 


PERTH AND DISTRICT TRAMWAYS CO. (LTD.)—In their report tbe 
directors state that the Corporation desire to acquire the undertaking, but 
no definite proposal has yet been submitted. The directora do not there- 
fore propose to take further steps to introduce mechanical traction. 


RUSSISCHE ELEKTRICITATS GESELLSCHAPT SIEMENS AND HALSKE. 
A dividend of 53 per cent. bas been declared for the year 1898.9, against 
64 per cent. in the previous year. 


SOCIETA PER LE TRAMVIE ELETTRICHE DI TERNI.—This company 
has been formed in Rome, with a capital of £40,00), to establish au electrio 
tramway in the town of Terni. 


WESTERN TELEGRAPH CO. (LTD.) (late Brazilian Submarine Telegraph 
Co., Ltd.)—Notice is given that the coupons on this company's second 
issue of Five per Cent. Debentures, due 3let inst., will be paid at Parr'a 
Bank, Bartholomew-lane, London, E. C. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


i 3 | 
T Wesk 5 | Tao. | No, | eur AGGREGATE. 
H | 3 Amount. r Deo. 
1899 | £ | ' £ £ 


"Birmingham Tramways. Dec. 16 3,502. + 345 24 99,500 410,156 


Blackpool Corporation.. „ 14 111— 8 37 20, 420 '+ 4, 5858 
Black pool and Fleetwood ”... | ... | .. | S 
Bradford Corporation... „ 17 302'+ 61 70 23, 971 98 
Brisbane Trams ......... Nov. 1 | 1,669/+ 528 5 7, 815 + 2,638 
* Bristol Trams & Carriage Dec. 15 2,542 — 208, 24 74, 422 ＋ 8,331 
Buenos Ayres& Belgrano] Nov. 19 | 2,092 | + 666 46 99,453 +44.528 
City & South London Ry.| Dec. 17 , 1,151;+ 71! 25 23,801 - 32 
Dover Corporation ...... » 16 126 — 15 57 7,889 |+ 1,030 
Dublin United ............ „ 15 2,852 ＋ 147 ... d in ‘as 
Dublin Southern Dist... „ 15 | 594, - | we ee 
Glasgow Corporation . „„ 16! 7,890 — 294 
Liverpool Corporation.. „ 9 6,801 T 775 49 387, 897 ! 4-40, 940 
Liverpool Overhead Rly. „ 17 1,432,.4- 108 24 40, 370 + 1,991 
She Feld Tramways....... „ 17 1, 600 — 139 51 72,923 +20, 367 
South Staffs. Trams... „ 15, 527 — 76. 50 | 85,178 |+ 1,625 
* Partly electrical. 


ELECTRICAL COMPANIES’ 


Amount Last | 


RESEN 
1 N Divi- MAN | 
| SHARE. | DENN. | 
| 
TELEGRAPHS. | 
£110,900 100 4L *African Direct Telegraph 47 Mort. Deb. (red.) ...... 
25,000 10 T p Matan , Rear er MEER EE NER EE ecc ie | 
£126,000 100 57 6 per Cent. Debentures oneen. | 
£875,520 | Stock 15/0 Angi le. -Amer FCC ²ͤ ͤil——ͤ!f᷑—·᷑̃——2— f | 65 
£3,062,240 | Stock 90,0 Fer...... „ val 
£3,062,240 | Stock 18/0 Deere,, gt Ey Axe et eve sy EE 16 
205, 10 3/0 Brazilian Submarine „% K 
£75,000 100 57 Do. ö per Cent. Debs. (2nd Series, 1900) ......| 
$10,000,000) $100 £1! “Commercial Cable Capital Stock.... eee | 
£1,332,823 | Stock 4% Do. 4 per Cent. Debenture ds e | 
16,000 10 8/0 ‘Gabe Submarine Ordinary PAT — 
6,000 10 10,0 Do. Preference 10 per Cent. e | 
12,981 6 2/0 pus Spanish Ordinary. 8 
6,000 5 5/0 Do. 10 per Cent. umulative Preference T — 
£30,000 50 44% Do. 41 per Cent. Debentures .. reel Suit 
60,710 20 S0 | Direct United States Cable . 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) | 
£4,000,000 | Stock 5% | Eastern Ordinary ee .......eeseeceeee . ͥ | 
£1,795,000 Stock 33 7 Do. 3} per Cent. Proference Stock ......... ..... 
£1,432,268 | Stock 44, Do. 4per Cent. Mort. Deb. Stock (red.) 
250,000 10 2/6 Eastern Extension ..........cccccccccssccesevsescccscerseteteseses 
£320,000| Stock 47 Do 4 per Cent. Debenture Stock .................. 
£16,200 100 5% Do. 6/ (Austln. Gov. Sub., Deb., 1900 (reg.). 
£64,100 100 57 Do. B ⁵ĩ˙”iA ⅛ĩð—ᷣ 8 
£17,400 100 57 i*Eastern and S. African 5% Mort. Deb., 1900 (reg.)... 
£214,600 100 5% Do. JJ cci K TA 
£300,000 100 4 DO. 4per Cent. Mortgage Debentures, 1909... 
£200,000 25 47 Do. 4 per Cent. Mauritius Sub. Debs. (red.) 
180,227 10 1/9 |, Globe Telegraph aud Trust. . 
180,042 10 3,0 Do. 6 per Cent. Preſerenco—ͤ . . 
150, 000 10 50 Great Northern of Copenhagen . 
£86,300 100 417 Halifax & Bermuda Cable 4} 7% lst Mort. Deb. (red.) 
17,000 25 12.6 Tuclo- European e 8 | 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Deba., 1904... 
£100,000 100 4% | Pacific & European Tel. 47 Guar. Debs. (red.) | 
11,839 8 „ 8 RN 
3,391 £100 Cert 67 Submarine Cables Trust . e . 
15,609 10 si West African Telegraoe nnn 
£200,000 100 6% Do. 6 per Cent. Debentures (red.) ............... 
30,008 23 .. | West Coast of America . ͥ ͥ 
£150,000 100 44 Do. 4 per Cent. Debenturmes 
88,321 10 6d. West India and Panama. . 
34,663 | 10 6/0 . Do. 6 per Cent. lst Preference. 
4,669 10 6/0 Do. ò per Cent. 2nd Preference ..................... i 
,000 100 6% * Do. 5 per Cent. Debentures ................. ..... 
£389,731 | Btock 4 Western & Brazilian 4 per Cent. Debenture Stock 
£159,100 | 100 62 Western Union 6 per Cent. Sterling Bonds (red.) . 


SHARE LIST. 


Previous Price |, Rate FER | Busixsss Done 
e s Price, Wednesday, Cxxr. | Divrpexp Dur, DuniNG Week 
Dic. 13. Deo. 20. | Ty. KN DINO Drc. 20. 
| BEN 
| ! 
£ s.d. | | Highest Lowest 
100 104 100 104 83 16 11 January and July. bis M 
a E. 3 M Pig | June and December .. | wae | 
63 63 — 68 5 5 6 | Feb., May, Aug., Nov.  €5 | is 
1167 118 115 5 5 D 5; 116 113} 
173 p 16 | 512 6 ss 16j 15j 
lij 154 144 147 41411 Mar., June, Oct., Dec. MES " 
107 111 107 111 411 6 June and December : ene 
198 202 198 102 83 19 9 Jan., Apr., July, Oct. MN i 
ar^ u^ 108, 190, 316 6 | iai 1033 102 
9 P 59 8 8 5 e ruary and August 917 - 
TEES | 189 20 6 0 0 E Kana Oc S MD 
b 4 5 40 0 pr an tober — vais - 
9 10 9 10 b 0 0 . see 
103% 107 | 103% 107% 4 4 1 | January and July... " cbi 
1015 at 1915 iMt b 5 5 | Jan Apt. July. Oct. 12 is 
0 04 0 04 i 4 0 une and December ... ag ese 
140 155 118 150 | 414 1 Jan., Apr., July, Oct. 160 p 
98 101 98 lol 3 9 8 s; a 00 99. 
115 120 15 120 3 611 May and November. 116 1154 
15 15} li] 15} 41110 | Jan., Apr., July, Oct. 15 104 
116 121 1160 121 83 6 7 February and August 121 1.6 
99 103 99 108 | 417 4 | January and July... ses - 
00 w 10) 103 417 x " »" avs ose 
99 03 99 103 417 ” T T see 
100 18 100 1038 417 1 ; » wes ssi 
10 104 lol 104 | 31611 | Fobruaryand August 101 is 
10147 10% 1017 104% 3 16 10 | May and November. sy | sid 
11i 151 101 1 413 4 | Jan., Apr., July, Oct. 113 | lí 
151 bl | n] vi 318 8 "e" 155 171 
3l 33 31 33 315 9 | January and July...... 314 “ee 
100 103 100 103 47 5 sis sis | 25s 
48 52 4188 52 4 16 3 | May and November T € 
100 109 106 109 510 1 | March and September ij 0 Jue 
103 105 | 102 105 317 6 1 peer 8 "n 
7 8 7 8 5 0 0 pril an to s 
128 131 125 130 413 0 ` 
2} 3} | 23 i 3} | á i 3 December and vius ii T" | s 
99 102 99 02 418 0 | Marchand Sep l M 
i 1 i 1 22 ove ] . 
103 105 | 103 105 ' 818 8 January and July...... Vis l " 
lå i 1} ET , May and November. 1 ; 
9} 94 9 91 6 8 1 | „ 
1000 1095 106 x 4 13 7 aie and cle „ 
101 107 10 107 | 15 0 June aud December. is 
98 103 j 98 103 | 616 6 Marchand September iJ... on 
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ass Dom 
Barz r PER Bumm co WIN 
HA Wxxz's Paice, S Yamen. : 
Peysent ÁXOUNT Dar NAME. Dec. 13. = ae 
or : i s aM Lowest 
Amount. Bun. . | DEND > ies ccr | £ s.d . Enn 
TRENOME. Ww dae ee ! 
ineo) e. % Cel Telephone (fally paid) seg j FEC 
24850 108 0/1} Consolidated Telephone Const. id : 5 0 0 Ra P | i 
po a II! 5107 7 5° 54 5° 5 | 514 February nd August 111 
492; . 1. | 10 Do. 5 per Cent. Preference ... — eevee 
86,492) — 1 | 10 7 - 1 14 18 4 0 "ow E 
490,000 b 3/0 National Gent. Cumulative ist Preference .., 14 n 11 15 40 0 » ” 3 a i 
15,000 1 6% Do. 6 per Cent. Cumulative 3nd Preference ... 13. 5) 5h 5j 4 5 : 8 December .l] 1ü ' 1003 
18,000 | p 2/6 Do. 8 per Cent. Non-Cumulative 3rd Pref. ... 100 102 100 102 : 0 O | April and Ootober...... e m 
250,000 X * Do Debenture Stock 2 P omnt iden ) essc: l 1 3 11 3 July 996e6990905090900v0009€099* ace 
MER] se | Mi x, Do., Deben Bi SE pe Cet re) i1 71 : = 
58, dE NE LL s PONY Candia ce PEUT (25. 10 ‘10s. paid ies de i 10 | 413 9 | Jane end December... | 
1 3 35 . Do. 5 per Cent. Debenture Stoc IDITI TI 
£179,937 ! Stock 2 . IES. x fa 
| ELECTRICITY SUPPLY COMPANIES. Ed. tees, - — : 
Bl'okh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord. (fa ypa.) T 133 12 13 2510 . e 
98 MET _ Bournemouth and Poole Klec. Sapply Ord...x r guts wo 11 lo Mf tte " om 
6,000 5 r Cent. Cumulative Pref. ...x rig 7h s Ho M ($15 0 March and Beptember mL 
2 3 | 260 Brompton A ensington Electricity Supply Ord. ..| 74 8 E 39 E E 5 * 
19,661 5 370 per Cent. Preferenooeo . 6h 7 6 7 rar and August 10 Li 
12,000 : l 8 Fi Bupply ye ual d i nee Corp. 10 11 9; 101 1 e = 
20.090 : | 4/0 | Charing Cross & Strand El ed Supply Corp. 9 1 9 104 $130 " H 
30,000 H i Do. Noa. 3,001 to 50,000) . .. . . . . .. . . . i 6 si 6 310 7 | March .. . . 5 
30,000 5 | sj | a per Cent. 8 „„ " 8 7 t e a 
20,000 2/6 Nema Klectricit Sup I Ordiuary — Ver e —ͤ— 111 113 109 ill 4 20 11 April and October...... i ve 
34,000 | 5 44y Do. 4% per Cent. ture Stock d . ‘ 100 110 100 110 | ^9 1 February and August 11] oe 
£100,000 l Stock 315 chicago Edison lat Mort. 57 30 year Gold Bou 80 11 12 10 11 : 59 January and July. | m 
$1,200,000 81, 000 | 77 | City of London Electric Lighting Ordinary ........... I3 11 1383 14 7 5 |Juneand December...) 125] | - 
60,000 | " K be. 6 per Cent. ETE I SIS 125 130 125 1n 31 ex es » 
40 000 Cent. Debenture sovccene ll l 10 eee tem ber eve oe 
$100,000! Stock | 5% Dent of Li doo and Brosh Prov. Ordinary ......... i? 14 | as M 459 Marchand Sep » 
40,000 | 10 | eos Do. ö per Cent. Cumulative Preferenoe .. 111 114 110 113 a ja Bn y" 
20,000 10 775 bo. 4% Deb. Stock Certs. be (red.)... 13 1 LE 3s cE January and July..... us - 
sah E Sock 10 Kensington and e 5226666. : 7 | 7 7 | 232 , 
, j Do. 6 per Cent. Ist Preference ..................... 2 3 P me l as 
10,000 5 ex Electric Supp! Ordinary . Ses IN ER Ade EA l 6 5 0 Sept., Dec. „ 23. 
110,000 8 3/0 i on 6 per Cent. ference e . d iod nat | 103 104 i : 3i H Mar. Jane Oc tober Tu 18 | 13:8 
48,050 = 4% Do. 4 per Cent. lst Mortgage "uper Ra 1 1 13 14 A Lo oe 
fe 8 “nea en BE EE ee E 
"*20980»»»609060099590500980059 9 "s PT ee 
22,500) 10 «8/74 Do. ( per Cont. Deb, Stock Firet M uw » GREC CET Oo lame NEN bo 
die Er e a r Cont, Mort, Deb. Stock (red ) ... E SEO ON dg 252 - 
£125,000 i SUE 6/0 Notting unt Bie lectric Ordinary ... eee E D 6 if 6 "4 i 10 13 4 90 a m 
9855 3 5/0 Oxford Electric ö!) a S nc i PI a, . 
300000; 1 4 Rr REY TI RIT BOITE A en | % 10% w mne "mu ae E" 
£130,070 | Stock 5% Royal klectrio Company of Montreal Shares... ion: aoe 104 108 4 mie February and Augus, 18] . 
150,000! $100 | Yo. é} per Cent. Ist Mortgage je 153 183 15 16 4 d : E 
ii 2. € s James’ s and Pall Mail Eloctrio, nuns "os | 9 31 "o " i 
" ui Cent. erence .............-- ce oo ones | MH bur 4 ' 
15005 | 5 5/0 | Westminster Electric Supply Ordinary — —À | . 
Uis | ELECTRIC MANUFACTURING, &&.. COMPANIES, | | E 45 z » A 3x 
| IId. Aron Electricity Meter 6 per Cent. Cum. Pref. ...... DAR OE X t i e Be p ke 
146005 i | 5/0 i | aes . n 65955666660 %%% q —- 6 ; t ai : 0 0 September PAER P eee , ose 
, *5990000495*29-*052020000909029 1 " ce 
27,500 5 3/0 ical En neering CVE IE | 9 23 611 n Mes 
90,000 9 | 2/0 Brosh d ge og Pref. Non-Cumniative ees | ji 1100 118 318 6 — Poen 3 E: g 
90,000 3 , 12 | Do. 41 per Cent. Perpetual Deb. Btook ......... 10$ 107 104 107 4 41 E: - 
pire cem 4 7 * Do. 2nd Debenture Pinok UM Du DAL ee 00$. 14 123 1e jóna Domo ae 
, i o ble Construc on Ordloar y. seer 5 E . | n 
20,000 5 6/0 be poe Cent. Cumulative Preference | uM T. | us! 116 318 7 November end May.. "Ae p 
20,000 k ux Do. _ 4 per Cent. let Mortgage Deb. red.] 11 1 l i 616 5 e. qo 
peer 261 dx Castner-Kellner Alkali Co. es Hera — 2 . i : : : eee 
» - Shi Te egrap %%% %%% % „ „„%„„ „ 6 „ „%%% NM GL 1 eee eee ove 
60,000 l | 95 | cuo 6 per Cent. Cumulative Preference e 1 Ud i | 1 4 4 10 1 January ai Ju 7 
60,000 | 1 2a] Crompton and Co. (Nos. 1 to 32,098) 5 0 100 103 41 MS N 
8 00,000 100 55 Do. Cent. ely sacra e Pref. ^ 4 1 E. $ 7 4 0 | February and August B 
100, 5 is and T mmins 6 per Cent. 2 2 5 ua 
pet $ 191 rei and hes aee (*A" Shares) (£3 paid)... 5 d | S E : 3 i 3 Debe re ^ „ 
K 8 Do. (£5 ps ni 95 97 Half-yearly *9699299922c089 s.e 5 
17,139 5 2/93 Cent. Mortgage Deb. Stock (red. 4 5l Cͤͤĩ V ͥI i FE * in 
"aeuo | P^ (via! Edmundson’ "a Blectrio Cor Eme eee 15 NE 2 ab abd uad dap EA "i 
, t tl n MILOU) j) ve... i 2 ceses . ee 
112,100 : y» E sar poly Oae Ver denies im ) Ma 1045 107 | T Ré 315 8 January and July... "| ps 
25,000 Ü ug 4 Cent. 1st age iE | | sae d t - s. 
182,500 Stock | 4% | ae Talent Copper Depodling en n E. v EU: 7% | February and Augus - Á 
91,195 1 ^.  Henleg' s Telegraph: orks Ordinary . „ b} 5 5} 411 " : as e 
30,900 5 Do. per Cent. Preference .............. ii ul 114 | ui 118 40 9 oo : vee e 
15,000 — £5 iy Do. per Cent. Mortgage Deb. Stuck ( 0 3 10 Ho |en arkad September — j >» 
£50,000 | Stock 30 India Rubber, Gutta Percha, Ko., Works ............... T -xE 100 104 3161 3 and E: + ete = 
50,000 0 12 Do. z per Cent. Ist Mortgage Deb. (red. 5 88 4o | 38 0 $ 13 - 31 : 
£300,000 ; / z truction an nten are 103 M^ 
37,350 | 5 i7 e ee Cent pevecture Bonds, 1909 ......... | € zn | 9 10 3 19 0 vee | E | E 
£150,000 : nufacturing r Sen 5 Geb A" 
20,000 : 5 20 A ne Cent. Cumulative Preference .. Bh a 0i 1 L 4 110 April aad October | = 
20, 7 Robinson Ordinary ...........................! 1 ee e. " 
30,000 5 5/0 Mi om a Cent. Cumulative Preference ....... = - 100 104 106 4 0 2 | May and November 
ae 14% Do. per Cent. Ist Mortgage Debentnres x 
£100, 000 e K soo 22 
| ELECTRIC RAILWAYS, TRAMWAYS, &o. 7 dg» |g „„ 818 8 E i E 
kpool and Fleetwood Tramways .......... e 104 t one ose 
12,000 10 99 Mri GR ianuis 5 per Cent. Debentures............ 1 ES 93 21 217 3 | February n: Augus iy » 
£167,900 100 2 Bristol Tramways and Carriage Ordinar ary ET 4 4l 2» 3 E 125 — 
5000 10 ^ Do Cumulative Preferenoe (£i p d) eee. | 118 119 118 119 3 7 EN 154 1 i 
£ en St t | 47 Do. 4 Per Cent. Fe % %%% „ „ 6% %%% %%% %%% %%„%%„%%0 „ 16} 17% 15 13 I 8 i E. 135 13 
100, OC . Traction nary Tm 12 m "T 
30,000 10 90 | British "rur Pref. (Nos. 30,001 to 60,000)....... 126 1294 123 128 318 6 e 51 is 
30,000 10 Hx Do. b per Cent. Perpetual Debentures ....... 31 8H M 5 511 7 e a si 
200,000 | Stock 12 Buenos Ayres & Belgrano 6% A Cum. Pref........ 4 8 A 3 i : ju 
40,000 A WD? De. HS. S o e en A EC Ur | 108 111 108 111 4 10 1 Jane and December 10 lol 
27,500 By EU Debentures — ( 9—9*w 103 103 9. 10} 218 6 i MK él 
35 5 Soa 3/0 Central ian on Ordinary TP Doo ede HP t i o ev 62 3 8 6 Jan and July A 62 
, 1 eee ui vi: 
178,303 | 10 | 2/44 th London Railway Con. Ordinary... 6 $ 4 " pe e 
£355,000 | Stock | 212 ciy and Beath 22,601 to 60,000) (£4. 108, pai 1 1430 148 143 148 8 8 0 | January ana July E | ds 
37,000 10 5 Do. 5 per Cent. Perpetual Preference (189 ) 135 110 135 119 3 11 n May and November ... one eee 
£150,000 | Stock | 57 Do. // ² precise ²˙ — 17 133 127 133 8 3 March and September in ut 
2,200,000 ! Stock 47 Do. à per Cent. Perpetual Debonture cH, M 23 224 3 10 a T st 
ow 87,701 Stock | JV. Hm 3 Ordinary 5565625 66666 „6 66 x new 151 154 15 161 3 15 M Jan 99 and July X 2 TT 
20,000 | 10 57% Do* s Cent. Preference . ee x l5 116 115 E : 3 Mayer November " Hi 
' , | 2 Cent Dent ure . ugus ove 
26000 Stog 18. Kldd'Tm' „ARS F4 Dist. E.L.&Tr' Ordinar ge 5 pa » i Big 3 30 14 3 T h airs = : a. 
» ; v ad Railway Ordinary .................. | 13 ul AS 
37,600 | 10 24% Been Sper Cent. se Se 5 ee m ion! 108  10j 316 3 January = July i 
10,000 "d | 47 Do. r Cent. Debenture . eee 3 4 3} 4 000 bes ES 
435990 FACH * .| New Genera Traction Uer EU EAE ME 5 18 KL 59 February ‘and August e 
, E Cent. Cum eren — A 8 - 
30,000 : 2 Oldham A sail, Hyde Elec. Tramway Ord....... | 308 10 108 101 4 1111 T dap us ses et 
4, 000 10 | 5 am per Cent. N o | D 13 10 12 4101 se s à 
, i T act on Ordin 999«80520928290895*99* | i 0 A ar 1 oe 
99950 10 3710 ees red Cent. Cumulative Preference . | 101 i 100 108 218 6 Jans and Decem»er .. , 
2510,00 Stock | 3% | Waterloo and City Ordinary ........ S eem 
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Ox Wednesday, the Glasgow Tramways Committee, after 
an interval of two months, once again recommended the 
acceptance of the National Conduit and Cable Co.’s tender to 
supply £151,000 worth of cable for new tramway feeders, this 
figure being, it is stated, £10,000 lower than the amount of 
the lowest tender of an English firm. It is difficult to believe 
that a manufacturer in New York can sell cable at a profit 
in Glasgow cheaper than a rival maker in this country, 
and one cannot but wonder whether all the facts of the 
case are known. If the National Conduit and Cable Co. 
had already a contract for other street work in Glasgow, 
for instance, this might afford some explanation of their 
present position. The matter is to come up for consideration 
at the next meeting of the Glasgow Corporation, and then 
possibly some light may be thrown upon it. We believe that 
the two months’ delay has been in order that samples might 
be prepared by the various firms tendering and be subsequently 
submitted to an independent expert. 


— —— 


In another column we publish an article on rubber 
substitutes by Mr. H. L. Terry, who has on previous 
occasions contributed articles to our columns on the same 
subject. While endorsing what Mr. Terry says on the neces- 
sity of caution in adopting these substitutes, we do not despair 
of a reliable one being found eventually which will combine 
sufficiently good electrical properties and durability with equal 
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mechanical strength and waterproof properties. On the other 
hand, there are many applications in which either rubber 
substitutes or seamless” rubber insulation may be tried 
experimentally before they are used to insulate deep-sea 
cables. The maintenance of a Pacific cable, even if covered 
with the best gutta-percha, will, if such a cable is laid, be far 
more difficult than the advocates of ‘Pacific cable schemes 
imagine, but to handicap such an enormous experiment with 
the added uncertainty of a new method of insulation would 
be sheer folly. 


— 

Our experience of German rubber-insulated cables does not 
bear out that of Mr. Terry’s informant, but we must confess 
that it was not obtained in St. Petersburg. No doubt both 
good and bad indiarubber is made in Germany just as it is in 
England, and probably examples of hale and hearty 14.year- 
old rubber insulation may be found in England as well as in 
Russia when circumstances have been propitious. We hope that 
Mr. Terry will continue his investigations on the subject of 
deterioration, and will find out to what quality of the material 
this is due and how this quality may be eliminated, or, at all 
events, its presence detected. Failing this, if deterioration is 
proved to be due to external influence, how may this be 
guarded against? We fear that his hypothesis as to the 
effect of resins is not complete. In order to obtain gutta- 
percha at its best, the resins contained in the raw material 
must be extracted, as was explained by the late Dr. Osacn in 
his Cantor Lectures at the Society of Arts two years ago. On 
the other hand, it will be remembered that Prof. Huemes has 
found that resin oil acts as a preservative and a heater to 
gutta-percha cables. However, as we have pointed out on 
previous occasions, a rubber or gutta-percha substitute need 
not and should not be an imitation of either material. 
Although each of these may be the best insulator we possess 


to fulfil certain conditions, neither comes up to the ideal. 
— —— , 


Tux Bonn electricity supply station, described in another 
part of this issue, is the first one to employ a continuously 
earthed bare middle wire on a three-wire system at 2 x 220 
volts pressure. Although there are many interesting par- 
ticulars in this article, which is abstracted from a German 
contemporary, it is to be regretted that more is not said 
upon such details as the size and nature of the distributing 
cables and the methods employed in the interior wiring 
of the houses. In the absence of the last-mentioned infor- 
mation, it is reasonable to suppose that the house wiring 
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is carried out with both poles insulated, and not by the 
bare or semi-insulated return method advocated by Prof. 
S. P. Tuompson. Neither is it quite clear whether the feeders 
to the central feeding point from which the branch 
feeders (if we may call them so) radiate have all three 
conductors insulated, or only the outers. The whole drop of 
2 x 50 volts allowed between the station and the feeding points 
is considerable ; and, although the station has been running 
nearly a year, it is still not long enough to decide whether 
electrolysis is playing havoc with the pipes of sister services. 
Even with the elaborate arrangements employed for balancing 
the two sides of the network, the part of this 2 x 50 volts lost 
on the middle wire may reasonably be expected to exceed the 
seven volts which our own Board of Trade allows on unin- 
sulated traction return circuits. On the other hand, it is con- 
venient, for testing purposes at all events, that the telephones 
at Bonn are on the single-wire system, for early notice will 
no doubt be given at the electric supply station of undue 
leakage. We believe that Mr. Quin at one time found the 
telephone indicators of the Blackpool exchange most con- 
venient for localising faults on his network. 
— 

A REGRETTABLE accident, reported in another column, 
occurred at Bolton last Friday. Three men had descended 
into a transformer chamber containing four transformers, with 
the intention of removing one of a pair which were coupled 
together. After switching off and disconnecting the trans. 
former, it appears that the loose ends of the wires were left 
hanging, and by a mistake in switching on again these ends 
were made live and two of the men received fatal shocks. In 
the circumstances, and taking due note of the fact that the 
men were not authorised by Mr. ELLIS, the engineer-in-chief, 
to carry out the work in question while the mains were charged, 
it is evident that no blame can attach to him for the unfortu- 
nate occurrence. In his evidence Mr. ELLis acknowledged that 
these chambers were a danger at Bolton, and it is gratifying 
to hear that they are being abolished as quickly as possible. 
The supply is being gradually converted from the alternating- 
current transformer system to the continuous-current three- 


wire system. 
— — 9— —ä—ê—— 


Opening of the Aberdeen Electric Tramways.—The formal 
opening of the first line of the Aberdeen Corporation eleotric 
tramways took place on Saturday last. 

Anglo-French Telegraphic Convention.—The telegraph con- 
vention between Great Britain and France was approved by 
the French Senate on Saturday. 


Cable Interruptions. Date of Interruption. 
Latakia Cyprus ã . June 21, 1 
Cayenne — Pinhiero ss nnn Oct. 11, 1899 
Zanzibar Mombass aa Oct. 27, 1899 
Mozambique Lourenco- Marques Dec. 17, 1899 


Lectures on Motors. — On Thursday, Jan. 10, Prof. C. A. 
Carus- Wilson will commence a course of lectures to the stu- 
dents of the Electrical Standardising, Testing and Training 
Institution upon “ The Construction and Use of Motors.” 

Erratum.— In the appendix to the report of the Copper Com- 
mittee, printed on p. 802 of our last issue, the last two lines 
in the table for solid wires should read— 

Weight per mile in lbs... 20,550 xarea in sq. in. 
Ditto per yard „„ ... 11:5625 x area in sq. in. 

King's College, London.—'The Lent term commences on 
Thursday, January 18th. Particulars of the course of instruo- 
tion in the engineering, architecture, and applied science 


division of the faculty of science, &c., are given in an 
advertisement. 

Eastern European Telegraphs.—The Standard announces 
that the Hungarian, Servian, Bulgarian, and Turkish 
Governments are about to erect a new and direct telegraph 
line from Budapest to Constantinople vid Belgrade, Sofia, 
and Adrianople. This will be the shortest land-line route 
from West to East, and would probably be used for telegraphic 
correspondence between Western Europe and Constantinople, 
instead of the existing line vid Roumania. 


The French Académie des Sciences.— The annual meeting 
of the above institution was held on the 18th inst., and 
was presided over by the new president, M. Van Tieghem, 
who delivered his inaugural address. The awards and 
premiums for the past session were announced, among which 
are the following: The La Caze Prize, to M. Blondlot, for 
his contributions to electricity; the Wilde Prize, to Dr. P. 
Zeeman; and the Gaston Planté Prize, to M. Leblanc, for his in- 
vestigations in single-phase and polyphase alternating currents. 


Paralleling Alternators.—Our esteemed contemporary the 
Engineer publishes in its last issue a leading article describing 
„The Working of Electric Light Stations for the benefit of 
those of their readers who are not familiar with such matters. 
** As the alternating current, according to such authorities as 
Thompson, promises soon to be the favourite form of current 
employed," it confines its attention to what goes on in 
stations generating it. In consequence, nearly half of the 
article is devoted to a description of the method of paralleling 
alternators, it being stated that from 15min. to 20min. is not 
an unusual time for this operation to take. 


Joseph Henry's Scientific Apparatus.— The trustees of the 
Princeton University have been invited, says the Electrical 
Review of New York, to put on exhibition at the Paris Exhibi- 
tion next year the electrical apparatus of thelate Prof. Joseph 
Henry with which his celebrated experiments were made. 
These are of great value, because of the early date of their 
invention and use, and the trustees have decided not to allow 
them to be taken to Paris. The collection includes a large 
magnet, capable of lifting 3, 500lb., the original magnet with 
which Henry's experiments on induction were made, the 
magnet and hammer of the first telegraph line ever operated, 
and wire spirals, insulated on glass cylinders, used for mag- 
netising needles by electrical discharge. 

Increased Use of Electrical Power in Buffalo.—Our contem- 
porary, Electricity of New York, has an interesting note 
on the growing popularity of electrical power in Buffalo. 
Since November 15, 1896, when electric current was first 
switched on between Magara and Buffalo, the electrical power 
used has rapidly grown from 1,000 m.r. to 11,000 n.r. This 
success is all the more striking because of the low price of 
coal in Buffalo, which meant that one electrical horse power 
would have to be delivered from Niagara to Buffalo, a distance 
of 25 miles, at a cost not exceeding one cent, in order to 
compete successfully with the steam power then in vogue. 
Originally the Buffalo Railway was the only consumer, but 
now & large number of manufacturers, in addition to the City 
Corporation, are supplied with power by the Niagara Falls Co. 


The Yukon Telegraph Line.—Some interesting information 
respecting the telegraph line to the Yukon is quoted by the 
Electrical World of New York as having been given by Mr. 
J. B. Oharleson, of the Publio Works Department, Ottawa, 
who superintended its construction. The exact distance from 
Bennett to Dawson is 740 miles, and the cost of the line 
about $137,000. There were no horses engaged in carrying 
on the work of construction, most of the carrying being done 
by scows on the river. Where the Big Salmon River enters the 
Yukon, the former had to be crossed, the distance being 
900ft., the very rapid current preventing the laying of a cable, 
so the wire was strung above the river at a height of 7Oft. 
Connection was made with Dawson at six o’clock on the 
evening of Sept. 28th, and on that evening $400 was taken for 
messages. The line has already netted the Dominion Govern- 
ment nearly $15,000. 


The Cape-St. Vincent Cable.—It is announced that the 
Telegraph Construction and Maintenance Co, will not be able 
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to dispatch the Ascension-St. Vincent section of the third 
cable connecting Great Britain with South Africa until 
towards the end of January. On the arrival of the ship with 
the cable on board, the task of paying out will occupy about 
12 days, including the shore end connections. Meantime the 
Government has considered the possibility of both the present 
cables breaking down, and have chartered two 10-knot Elder- 
Dempster boats for service at Ascension and Sierra Leone, so 
that in such an emergency messages can be taken from 
Ascension to Sierra Leone, and then dispatched by the 
ordinary route to England, or vice versd. In the event of the 
west coast cable being broken north of Sierra Leone whilst 
the east coast route was also down, a vessel would be avail- 
able to take messages direct from Ascension to St. Vincent. 
This would mean a delay of at least four days even to 
Government dispatches. 


Newcastle-on-Tyne Students’ Association of Institute of 
Civil Engineers.—A Paper was read before the members of 
the above association on December 20th, by Messrs. W. Hall 
and E. P. Harvey, on ‘‘ Some Power and Traction Stations in 
America." The authors, who had recently toured through 
America, and could therefore speak of the schemes they referred 
to from experience, divided their subject into three sections. 
(1) Electric traction in Washington: English and American 
traction practice were contrasted, and the power station and 
line of the Capitol Traction Co., of Washington, described. 
Reference was also made to the system of accumulator charg- 
ing in the Electric Vehicle Co.’s charging station in New 
York, the hand labour involved being a minimum. (2) 
Chicago West Side Elevated Railway. This railway was 
opened in 1895, and last year carried 202,700,000 passengers. 
8) Descriptions of some hydraulic stations, viz.: (a) The 

achine Rapids; (b) Chambley; and (c) Niagara. 

Two New Electric Supply Stations—The ceremony of 
turning on the electric light in the town of Wigan was per- 
formed on December 20th. The present station is only a 
temporary one, the Corporation erecting a large one under the 
superintendence of the consulting engineer, Mr. H. Collings 
Bishop. It is intended eventually to supply power for traction 
and for a large motor load, in addition to the lighting. The 
system is a three-wire continuous-current one at 2 x 280 volts 
pressure. The present temporary plant is capable of sup- 
plying only about 5,000 8 cp. lamps, but the new 
works, which are to be opened about September, 1900, 
wil have a considerably greater capacity.—A similar cere- 
mony was performed in Whitechapel on December 21st, 
when a temporary station was formally opened prior to 
the erection of the larger building, on which, including 
the cost of the equipment, a sum of £70,000 is being 
spent. Mr. Arthur Wright is the consulting engineer, and 
Mr. W. C. Tapper the resident engineer. The work has 
been carried out very expeditiously, the contracts having 
been signed no earlier than April last, since when 81 miles of 
mains have been laid, the temporary power house erected, 
machinery and accumulators installed, and 60 public aro 
lamp columns put up. The total capacity of the present plant 
is 400 kw., not including the battery of 260 cells of 180 kw. 
capacity. The principal contractors are the British Insulated 
Wire Co., Willans and Robinson, Mather and Platt, the Tudor 
Battery Co., Crompton and Co., and Babcock and Wilcox. 


An Electrically-Equipped Watch Factory.—One of the 
leading watch manufactories in the world, the Elgin National 
Watch Co., of Illinois, having an output of about 2,000 move- 
ments per day, has recently been equipped electrically for 
light and power purposes. The Western Electrician of Chicago 
in a recent issue describes this plant in some detail. Three- 
phase current at 220 volts is employed, the armatures being 
star connected. As this works out to a pressure of 127 volts 
between each wire and the neutral point, a fourth main is 
employed, on which are connected 127 volt incandescent 
lamps, the motors being of the induction type, and connected, 
of course, to the three wires in the ordinary manner. The 
boiler house is equipped with ten 80 m.r. fire-tubular boilers, 
generating steam at 90lb. pressure. The generators are of the 
revolving armature General Electrictype, producing three-phase 
current at 60 œ per sec. Two of these generators are 12-pole, 


150 kw. machines running at 600 revs. per min., and a third 
generator has a capacity of 50 kw., and is an 8 pole machine 
running at 900 revs. per min. The 150 k.w. units are belt- 
driven by simple horizontal Brown engines with 6in. cylinders 
and 42in. stroke, running at 102 revs. per min., the 50 kw. 
unit being driven by a 60 m.r. centre-crank, simple Ball 
engine. Belted to each generator shaft is an exciter having 
capacity of 86 amperes at 125 volts when running at 1,100 
revs. per min. All told, the establishment is equipped with 
88 induction motors, ranging in size from 1 B. P. to 20 k. p., 
the aggregate connections amounting to 281 R. p. and 4,500 
incandescent lamps. 

Screw Fans.—A Paper on the above subject was read by 
Mr. Charles H. Innes, before the North-East Coast Institution 
of Engineers, in Sunderland, on December 14th. He said 
that where a large volume of air was required at low pressure, 
screw fans were preferred to centrifugal fans, in spite of their 
lower efficiency. There were only two really efficient methods 
in use. In the first, guide-vanes, similar to those of a turbine, 
were used, giving a moment of momentum opposite to the 
direction of rotation. In the second method a spiral discharge 
chamber or volute was used, having a section similar to that 
of a centrifugal fan. The first method might also be modified 
by the use of a spiral chamber through which the air flowed 
to the fan. Several fans were compared in the Paper. In 
one form the air enters parallel to the axis, and the vanes 
are arranged to receive this without shock and to discharge 
the air with forward tangential motion. A modification of 
this system had also been used. The air, after discharge, 
enters a diffuser whose inner surface is cylindrical and outer 
surface the frustum of a cone. The result of a test on a 
ventilator of this type was given in the following table :— 

Test of an Axial Fan. (Extreme diameter of vanes, 469ft.) 


No. of revs. per min. .. 926] 949 939] 932| 992 996 996 904 973 
Water gauge in inches 1°84] 1:61, 1:53| 1°53) 1°53, 1°53] 1:34) 1˙29 1:22 
Kilowatts of motor . . 107 | 9:9 | 9°69} 9:89/101 10:0 | 9°5 | 9'6 | 9°9 
Discharge in cubic ft. 
per second ............ 0 


Foot-pounds of work 
by fan per second... | O 1,156:1,705|2,590,5, 


137 215| 296 386 396| 452 | 474 | 696 
3,170,5,180,5,180 5,461 


Mechanical efficiency 
of fan and motor ... | O | 016,024 | 0:32 0°41) 0°43) 045045 | 047 
Manometric power ... | 0°26] 0°21/0°229] 021, 0°19] 0:19) 0180-199. 0°14 


Personal.— The German Emperor has conferred the Royal 
Order of the Prussian Crown of the: Second Class upon Sir 
Henry C. Fischer, who recently retired from the Post Office 
telegraph service. Dr. Thomas E. Stanton, of- University 
College, Liverpool, has been appointed to the chair of engi- 
neering at University College, Bristol, in place of Prof. J. 
Ryan, who was recently appointed principal of the Woolwich 
Polytechnic. ——At a meeting of the council of the University 
College of North Wales, held on Wednesday last week, a resolu- 
tion was passed with reference to the death of Sir Henry Tate, 
who had been a life governor of the College and generous donor 
to its funds, giving liberal assistance in particular to the scien- 
tific and technical departments of its work. From among a 
number of candidates Dr. Edward Taylor Jones was appointed 
professor of physics in succession to Prof. Andrew Gray, who 
was recently awarded the chair of physics at Glasgow 
University on Lord Kelvin's retirement. Dr. Jones is à native 
of Denbigh. Already, at the age of 14, from the National 
School, Denbigh, he won one of the scholarships of the North 
Wales Scholarship Association. He entered the University 
College of North Wales in 1888, obtaining an entrance 
scholarship. The College nominated him to a research 
scholarship on the 1851 Exhibition foundation, and he pro- 
ceeded to the University of Berlin. Here he carried on 
research work at the Physical Institute, receiving from the 
1851 Exhibition Commissioners at the end of his two years’ 
tenure of his scholarship a special renewal of it for a third 
year. In 1895 he embodied the results of his researches in a 
thesis on“ Electromagnetic Stress, for which the authorities 
of the University of London gave him the degree of D.Sc. 
without further examinational test. In the same year Dr. 
Jones became assistant lecturer and demonstrator in physics 
at the University College of North Wales, where he has since 
assisted Prof. Gray in class and laboratory teaching. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fourniza D' ALRR.] 


Becquerel Rays in a Magnetic Field.—' There is still some 
obscurity as to the behaviour of Becquerel rays under magnetic 
foroe. Elster and Geitel thought they had proved their non- 
deflection by a magnet, which would place them on the same 
footing as Rontgen rays. S. Meyer and E. R. von Schweidler 
found that in & plane normal to the field the rays are probably 
deflected along circular arcs, while they are not deflected at all 
when proceeding in the direction of the field. This would 
place them on a par with cathode rays. H. Becquerel himself, 
operating with a small quantity of radio-active barium, has 
succeeded in bringing out some very important and interesting 
magnetic properties of the rays named after him, which will 
aid us in forming some idea as to their nature. In one of his 
experiments a small piece of the radiant substance, wrapped in 
aluminium foil, is placed in the centre of an iron disc forming 
one pole-piece of a strong electromagnet. The other pole- 
piece carries a fluorescent screen. When the magnet is not 
excited, a faint and widely-dispersed luminosity is found on 
the screen. As soon as the magnet is excited, the luminous 
area contracts and becomes more intense. It is immaterial 
how the magnet is excited, as a reversal of the poles 
does not affect the result. Sensitive plates show the 
increase of intensity very clearly With a distance 
of 15mm. between the pole pieces, a strongly-marked negative 
is obtained in a minute and a half. This is probably the 
shortest time.in which a Becquerel ray impression has yet 


. been obtained. Whether uranium rays can be concentrated 


in this manner remains to be seen, but if they can, a com- 
paratively cheap source of good Becquerel rays will have been 
obtained. When the rays pass across the magnetic lines of 
force, and not along them, they behave in a very different 
manner. Becquerel places a bit of the substance midway 
between the two poles of a magnet, and a fluorescent or 
photographic plate across between the two poles. The result 
is very singular. An impression is produced just under the 
radiant substance, of course, but not round about it. Another 
impression extends in a curved line from pole to pole, curving 
out of the way of the substance in the middle, the convexity 
being towards the right in looking along the lines of force. 
The author believes that the rays proceeding upwards from 
the body are curved round like projectiles and impinge upon 
the plane of the screen from above. A lead screen can be 
placed between the source and the impression without 
dimming it, so long as the rays curve round it. So far as they 
go, the properties described are analogous to those of cathode 
rays. 
[H. BECQUEREL, Comptes Rendus, Dec. 11, 1899.] 


Magnetic Deflection of Becquerel Rays.—F. Giesel may be 
said to have anticipated one of Becquerel’s recent discoveries. 
He was able to produce several negatives showing very 
strikingly the deflection of Becquerel rays in a magnetic field. 
He took flat pole-pieces and laid a sensitive plate upon them 
film downwards. He placed a fresh and very active polonium 
preparation below the film and in contact with it. On develop- 
ment the blackening was found to be concentrated just in 
contact with the substance and along a zone on one side of 
the line joining the poles. The exposure was about five 
minutes. Between the black patch and the black zone there 
were a number of dark traces resembling wavy hair attached 
to the central patch as a head and extending into the dark 
zone. These traces are very difficult to account for. They 
somewhat resemble the ramifications seen in some Lichten- 
berg figures. The same effects are obtained with radium 
preparations, though not in the same strength as in the case 
of polonium. The magnetic deflection of Becquerel rays must 
now be considered as proved. Elster and Geitel’s negative 
result was obtained with a vacuum, and not in the open air. 

[F. Grassi, Wied. Ann., No. 12, 1899.] 


Harmonics of Rotary Currents.— The greater the deviation 
of the curve of a rotary current (dreAstrom) from the sine 
form, the more praotically important it is to find which is the 


chief upper harmonic vibration and what is its amplitude 
with respect to the main current. J. Zenneck analyses the 
current, considered as a four-phase current, by means of a 
Braun cathode ray tube acted upon by four coils symmetri- 
cally disposed, two of which are excited by one phase, while 
the other two are excited by a phase displaced 90deg. with 
respect to it. Now, if the current is purely sinusoidal, the 
curve described by the spot on the fluorescent screen will be a 
circle. If ‘‘ over-tones’’ are present, these will trace them- 
selves on the circumference of the circle just as the original 
curve traced itself with respect to a straight line. It then 
only remains to count the number of maxima or minima of 
the radius. If there are four maxima, the secondary 
periodicity will be five times that of the main current, as 
one has to be added on account of the revolution. The ratio 
of the difference between maximum and minimum radius 
vector to the radius of the circle indicates the ratio of the 
two amplitudes. In one case examined the relative periodicity 
was 9, and the amplitudes were as 1 : 86. 
[J. ZENNECK, Wied. Ann., No. 12, 1899.] 


Double Rate of Alternation.—J. Zenneck has devised an 
ingenious method of doubling the rate of alternation of an 
alternating current by means of a stationary transformer. 
He does it with the aid of two ‘‘aluminimum valves," or 
carbon-potash-aluminium cells, which, as we know, only allow 
the current to pass from the aluminium to the carbon electrode. 
The alternating circuit is split into two branches, which are 
wound round the core of a transformer in opposite directions. 
Each of the branches contains an aluminium valve, but the 
valve is reversed in one branch with respect to the other. The 
effect of thisis that one-half of the alternate current passes 
through one branch and the other through the other branch, 
but in an opposite direction, so that in reality two successive 
maximums act upon the transformer, instead of a maximum 
and a minimum. This of course amounts to a doubling of 
the original frequency, though the new current is no longer 
sinusoidal. Curves taken off the secondary coil of the 
transformer show such a doubling distinctly. The author has 
not obtained any very favourable curves that way, but his 
aluminium valves were imperfect, showing both leakage and 
distortion. He expects that, with better arrangements, perfect 


doubling could be obtained. 
. [J. ZENNECK, Wied. Ann., No. 12, 1899.] 


Photographic Current Curves.—The Braun vacuum tube 
possesses several great advantages over other contrivances 
for demonstrating the variation of an electric current. 
Operating as it does with a cathode beam deflected by a 
magnet excited by the current under investigation, it offers a 
weightless lever whose displacement is practically perfectly 
proportional to the current strength. A. Wehnelt and 
B. Donath have improved the arrangement and made it 
available for quantitative determinations. They dispensed 
with the revolving mirror, as the images obtained 
with it were too feeble. Instead, they photographed 
the spot of light on the fluorescent screen on a 
sliding plate, and photographed, side by side with it, the 
sinusoidal curve of a vibrating tuning-fork, obtained by 
attaching a pin-hole in aluminium foil to the prong in the 
path of a strong beam of light. The curves reproduced are 
certainly very striking. Several of them show the course of 
the current from a Wehnelt interrupter under various con- 
ditions of capacity and inductance in the circuit. They all 
show the very rapid break, which practically obliterates that 
part of the curve altogether. One photograph shows the 
curves of current and E.M.F. and their relative displacement, 
obtained with two independent lenses and two luminescent 
Screens at right angles to each other. | 

(WHHNBLT and Donars, Wied. Ann., No. 12, 1899.] 


Wireless Telegraphy and the War.— Te Times special corre- 
spondent telegraphs that six Marconi wireless telegraphy 
instruments intended for the Boers have been captured at 
Cape Town. The experiments at Orange River, he says, 
have been highly successful, the communication with De Aar, 
70 miles distant, being perfect. 
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THE TESTING OF HYSTERESIS IN ARMATURE 
CORES. 


BY PROF. FRANCIS G. BAILY, M.A. 


A recent article in The Electrician* on the value of the 
hysteresis loss in armature cores induces me to publish some 
experiments which were made some years ago, as the results 
that were obtained relate to some of the points raised in that 
article. 

The experiments were made on a 5-unit two-pole undertype 
drum dynamo built by Messrs. Siemens Bros. The dimen- 
sions of the core were: Length 10in., diameter 63in., diameter 
of steel spindle 1{in., the plates fitting close over it, thickness 
of plate din. The object of the experiments was to examine 
Mr. Mordey’s methodt of testing the hysteresis of armature 
cores and to try some improvements on it. The method 
essentially consists in determining the losses in the moving 
parts of the machine when excited and when not excited, the 
difference being assumed to be due to hysteresis and eddy 
currents. These are further separated by varying the speed, 
the hysteresis loss being assumed to be proportional to the speed 
and the eddy currents proportional to the square of the speed. 

Some of these assumptions are now known to be true, but 
some are only true if due precautions are taken against errors 
which were found to exist. 

That the hysteresis loss is proportional to the speed was 
shown by the writer in some published experiments.t That 
the eddy currents are proportional to the square of the speed 
is really obvious from theory, and in the course of the experi- 
ments detailed in this Paper the result was verified. That 
the mechanical losses are unchanged by the addition of the 
magnetic field is only true if the mechanical conditions are 
preserved entirely unchanged, and in this the chief source of 
error lies. 

The mechanical losses are windage and bearing friction. 
The former is quite unchanged, since air is not appreciably 
magnetic, but for the latter to be constant the load on the 
bearings must be kept accurately constant and the lubrication 
must be ample and uniform. The lubrication was found to 
require special care, and several oils were tried before reliable 
: results could be obtained. Moreover, the ordinary rate of 
feed was found to be much too slow, and the friction only 
remained constant when a rate of feed of at least 80 drops 
per minute was given. 

There is a danger that the load on the bearings may be 
altered by the magnetisation. In the machine under con- 
sideration the makers had slightly raised the armature in the 
field, with a view to reduce the pressure on the bearings by 
the upward magnetic pull. The matter was tested by 
replacing one bearing bracket by a balance arm with a 
knife-edge at one end to support the shaft, and the weight was 
measured when magnetised and when non-magnetised. It 
was found that with an induction of 7,500 in the core about 
half the weight of the armature was taken up by the magnetic 
pull, a change which would make an appreciable error in the 
frictional losses, and accordingly the shaft was adjusted until 
no difference in the weight could be detected when the field 
was magnetised. 

In Mr. Mordey’s experiment the armature was driven by a 
belt passing through a power dynamometer, by which the power 
absorbed was measured. The removal of the magnetic field 
changes the pressure due to the belt by decreasing the tension 
on the driving side, and to avoid this the following addition was 
made. A small brake was fitted on a pulley at the other end 
of the shaft when the field was not magnetised, and the power 
absorbed by this was adjusted to equal that absorbed by eddy 
currents and hysteresis by increasing the brake friction until 
the dynamometer gave the same reading as before. A check 
reading of the dynamometer with the field again magnetised 
and the brake removed showed whether the bearing friction 
had altered during the process. In addition to keeping the 
belt tension constant, this method has the advantage that the 
absolute measure of power is given by the brake, while the 

* The Electrician, Dec. 8, 1899. 


T Jour. LE.E., 1889. The Ewctrician, Vol. XXIII., p. 121. 
t Phu. Trans., 1896. 


dynamometer is only used as a reference, and a very simple 
one may be used 

Different brakes were used—a small Prony brake lubricated 
with water, a strap brake lubricated, and a strap brake dry. 
The last was found to be the only one that was satisfactory 
at slow speeds, and by its means a speed of 70 revs. per min. 
gave good readings. At this speed the eddy current losses 
entered only as a small correction instead of being the prin- 
cipal quartity to be measured, a condition which greatly 
improves the accuracy. The strap was & thin linen tape, held 
up against the pulley by two spring balances. 

The load on the brake is proportional to the hysteresis and 
eddy current loss per revolution. The latter was found to be 
proportional to the speed and to the square of the induction, 
so that it is only necessary to determine the constant * in the 
expression 2zrW = Hyst. + knB? by a few readings at low and 
high speed at a known induction, and all subsequent readings 
at low speeds can then be corrected for eddy-current losses. 
Besides saving readings, this has the further advantage that 
since the conditions that are satisfactory for slow speeds 
require alteration for high speeds, the eddy current constant 
can be determined once for all at high speed, and afterwards 
the slow speed conditions can be maintained unchanged. 


Hysteresis in Ergs per cub. em. per cycle. 


2,000 3, 000 


4, 000 
Induction in C. G. S. units. 


5,000 6,000 7,000 8, 000 


The value of B was determined by reading the E. M. F. on 
the armature at a known speed in the usual way. 

The following results were obtained, each series being taken 
with gradually increasing induction, and the mean values for 
the two series were finally used. Each value given is the 
mean of two or three readings taken consecutively. The speed 
was kept constant at 68 revs. per min. :— 


| Weight on | Correction for | Mean. | Hysteresie in ergs per 


pain brake. Oz. , eddies. Oz. | Oz. | c.c. per rev. 

2000 | 78 ` 0*5 72 1,230 
8:0 

8,000 125 | 11 11˙3 1,930 
12°4 

4,000 175 2:0 15:3 2.600 
17 

5,000 218 51 179 3,060 
20:2 

6,000 27.5 44 231 3,940 
27˙4 

7,000 37-0 60 305 5,200 
56:0 

7,500 415 68 358 5,780 
396 | 

8,000 44:8 718 ó6:9 | 6,500 
44:5 | 


t 


Curve I. shows the values obtained. Some irregularities may 
be noted, and indeed the divergence in the two sets of readings 
is somewhat large at some of the points, due probably to 
irregularity of friction in the bearings, which could not be 
eliminated completely. But since the whole friction was 
considerably larger than the low values of the hysteresis, small 

hanges would easily produce errors of this magnitude. 
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The general shape of the curve does not differ greatly from 
the ordinary hyateresis curve, but it was impossible to test 
the same iron by the ballistic method in order to compare the 
absolute values. A comparison with the curve for soft char- 
coal iron given by Prof. Ewing, Curve II., shows a large 
increase, but in the course of some other later experiments 
(loc. cit.) it was found that this increase in hysteresis in the 
rotating field has a real existence. Curves ILI. and IV. show 
tests in a rotating and an alternating field respectively of 
samples from the same sheet, in which the values bear much 
the same proportion to each other. 

The dynamo did not admit of a higher induction than 8,000, 
but in a ring armature the falling off in the value of the 
hysteresis at high inductions may be observed. Instead of 
the strap dynamometer, a small motor may be used to drive 
the armature, the brake being adjusted until the current in 
the motor armature is the same a3 in the previous reading. 
Although this introduces more bearings and brushes, with 
irregular friction, the method is more convenient. 

Some points have been raised by Mr. Scott about which a 
few words may be added. The effect of shaking and vibration 
on the hysteresis in an armature core was examined by the 
writer (Phil. Trans., loc. cit.), and it was found that the change 
produced in the hysteresis drag o3 the core by such excessive 
vibration as almost to endanger the spindle was but slight, 
about 5 or 10 per cent., and any ordinary vibration due to 
mechanical causes did not produce any important effect. But 
it is not impossible that, in the case say of the inductors in an 
inductor alternator, where the vibration is frequently severe, 
there may be some effect. 

The question of hysteresis ia a slotted armature is more 
complex, but some experiments made by the writer with a 
multiple-wound electromagnet with 12 coils and rotating 
brushes may throw some light on the subject. This 
apparatus produced a somewhat jerky or variable rotating 
field, and it produced in the iron core a value for the 
hysteresis approximating to that given by an alternating field. 
It is therefore quite possible that, where there is any inter- 
ference with the uniformity of the field, the hysteresis will 
approximate more nearly to the lower value. 

The case of a shallow ring armature is not quite similar to 
that of a nearly solid drum armature. The inner portion of 
the ring when under the centre of the pole piece is in a very 
weak field, and the change that takes place there must be 
more nearly akin to the cycle obtained in an alternating field. 
Probably the average value over the whole core will yield a 
hysteresis curve between the two extreme cases, but the 
writer hopas to put this shortly to the test. 

It should be added that the above experiments were carried 
out in the laboratory ai University College, Liverpool; and 
the writer wishes to acknowledge with gratitude the help 
received from Mr. E. H. Morgan, his assistant at that time. 


OUR ELECTRIC UNITS: WHAT SHALL WE DO 
WITH THEM ? 


BY DR. J. A. FLEMING, F.R.S. 


Nine out of ten electricians invited to answer the above 
question would say: ‘‘ Let them alone; on no account tinker any 
more with them, and, above all things, let there be no fresh 
invention of names. Admittedly they may not be perfect, but 
we get on very well with them, and an imperfect practice is 
better than an impracticable perfection." From one point of 
view the advice is sound. Moreover, it has to be borne 
in mind that the final arbitrator is the man in the 
workshop or office. Not all the committees or congresses 
that ever met can compel the electrical public to adopt 
new nomenclature or units unless a real, but perhaps 
unexpressed, need has been felt for them. The resolutions of 
committees have no authoritative power at the back of them 
unless and until they recommend themselves by necessity and 
logic to practical workers. Hence it is that some suggestions 
by official bodies, such as the British Association Committee 
on Electrical Standards, have not found adoption, whilst 
those of private individuals have sometimes met with imme- 
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diate acceptance. This certain fact, however, need not prevent 
us from considering the question, merely as a means of 
affording outlet for opinion, how far a nearer approach is 
possible to a more perfect system of electrical units than those 
we now possess. This discussion must proceed on practical 
lines. It is pure waste of time to put forward any suggestions 
which common sense rules at once out of the region of prac- 
tical politics. There are certain reforms which are feasible and 
not unattainable ; there are, on the other hand, many ideals 
which are absolutely beyond the reach of realisation. 
The British Association Committee on Electrical Standards 
when first formed had two objects in view. First, to formu- 
late a system of electrical and magnetic units; and, secondly, 
to give concrete form to certain of these magnitudes. Valu- 
able as is the work that the committee has wrought in 37 years, 
collectively and as individaals, it cannot be denied that it did 
not at first evolve either a perfect system of units or a suffi- 
ciently exact concrete representation of them. The replace- 
ment of the original B.A. unit of resistance by a more exact 
physical equivalent of 10° C.G.S. electromagnetic units of 
resistance in the form of the present standard or international 
ohm has alone involved gigantic labour, the necessity for 
which was nevertheless fully appreciated. It is, however, 
only of late years that the theoretical and radical imperfec- 
tions of the British Association system of electrical units have 
been fully pointed out, and the way indicated towards a more 
satisfactory scheme. 

We are indebted to Mr. Oliver Heaviside more than anyone 
else for this exposure, and he began to expound his system of 
rational untts in the pages of The Electrician as far back as 1882. 

Unfortunately the remedy he proposed involved changes so 
sweeping that the chances of its adoption were exceedingly 
small. Quite recently, however, an additional suggestion 
has been made by Prof. R. A. Fessenden,* which, taken in con- 
junction with Mr. Heaviside’s rational units, seem to pave the 
way for a revision of the system of electrical units which is 
at once practicable and sound. 

Briefly speaking, Mr. Heaviside's system starts with a new 
definition of the unit magnetic pole. The British Association 
Committee defined the unit magnetic pole as a pole which at 
a distance of one centimetre repels another like pole with a 
force of one dyne. In so defining it they committed two 
mistakes. They took no account of the effect of the perme- 
ability of the medium, and they created a painful chronic 
malady, familiarly called the 4r eruption, which forthwith 
appeared and disfigured all electrical equations. Mr. Heaviside 
applies a radical remedy for the second defect by defining the 
unit magnetic pole as one which repels another like pole at a 
distance of one centimetre with a force of 4r dynes. In other 
words, the British Association pole strength is obtained from 
the equation Femm d', 
and the Heaviside pole strength from equation 

F mm / Ad. 

There is no need to elaborately follow out the consequences 
of this change in the fundamental definition—the inquiring 
reader can be referred to text-books; but the result is that, 
starting from this new definition, Mr. Heaviside evolves a 
series of electrical and magnetic units, different from the 
British Association system units in size, but characterised by 
the property that there are no unmeaning constants in the 
equations expressing their relations. The relations of the 
Heaviside units to the British Association units in magnitude 
are as follows :— 

One Heaviside unit of— 


2 1 the B. A. or C. G. S. unit mag- 
n Ar i f netic pole. 

i ___ (the B.A. or C. G. S. unit of 
Magnetic force = Virx magnetic force. 

l = the B.A. or C.G.S. unit of 
Magnetic flux r i flux (= 1 line). 
Current = = x the present ampere. 

T 
r a cae etu ee 
* See Electrical World of New York, December 9, 1899. How to Get 


Rid of the 4r Eruption without Changing any of the Legal Units. [This 
article is reprinted in another column of the present issue. —ED., B.] 
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Electromotive force = r x the present volt. 


Resistance = 10 x the present ohm. 
Inductance — es x the present henry. 
Quantity "Up the present coulomb. 
Vár 
Capacity =10 x the present farad. 
10 


Magnetomotive force = x the present ampere-turn. 


Am 
Power =10 «x the present watt. 
Energy 10 x the present joule. 


The above relations may be expressed in another way. The 
numerical value of a given quantity is inversely as the size 
of the unit in which it is expressed. Hence we may write the 
relations of the present or C. G. S. or British Association units 
and the Heaviside units as follows :— 


| Is equal | And the numerical 


The numerical value of Measured in to the value of this game 


M Um product of quantity in 
Magnetic pole strength C. d. S. units 1+ /4 | Heaviside unite. 
Magnetic force Ditto ar Ditto. 
Magnetic flux Ditto Ar Ditto. 
Electromotive force Volts | I Ditto. 

Current Amperes 10+ „4r Ditto. 
Ditto Dekamperes 12 Ar Ditto. 
Resistance Ohms | Ar +10 Ditto. 
Ditto Deciohms Ax Ditto. 
Quantity Coulombs 10 Jr Ditto. 
Dit to Dekacoulombs 1 JJ Ditto. 
Capacity Farads 10 = 4r Ditto. 
Ditto Dekafarads 124 Ditto. 
Inductance Henrys 42 2 10 Ditto. 
Ditto Decihenrys | 4x Ditto. 
Magnetomotive force | Ampere-turns 10+ [år Ditto. 
Ditto |Dekampere-turns 1+ Jr Ditto. 


From the above table it is evident that the Heaviside units 
are all incommensurable in size with the present B.A. units, 
and in six cases out of ten involve a factor 10 or 1/10 as well. 

If, however, we adopt as the unit of current the dekampere, 
or 10 amperes, which is the same as the electromagnetic unit 
of current; and as the unit of the resistance the deciohm, which 
is the tenth part of the present ohm; and the decihenry, which 
is the tenth of a henry, as the unit of inductance, we then 
eliminate the decimal factors, and we are able to convert 
from numerical values in Heaviside units to numerical values 
in B.A. units by the use of one of four factors—4z, 1/47, 
Vr, OF 1/ hr. 

Let us write these 4, (47), (47), (4) as usual. 

Let the words ordinary reckoning ” stand for the measure- 
ment or numerical value of any quantity in C. G. S. or B.A. 
practical units as at present conducted, with the exception 
that current, quantity, and capacity are measured in 
dekamperes, dekacoulombs, and dekafarads, and resistance 
and inductance in deciohms and decihenrys. Let the words 
** Heaviside reckoning " stand for the numerical value of the 
same quantity in Heaviside rational units. We then see that 
the factors by which we have to multiply reckoning as 
Heaviside units to obtain reckoning in ordinary units for 
the various quantities are as follows: 


Multiplying factor to 
Quantity. convert Heaviside to 
| ordinary reckoning. 
Magnetic pole strength is COS): usse (47)! 
Magnetic force (in C. G. S. ...... (47) 
Magnetic flux (in C. G. S.) . .. (4) 
Electromagnetic force (in volts) ............... (47) 
Current (in dekamperes) :: (47) 
Quantity (in dekacoulombs)  .................. (47) 4 
Magnetomotive force (in dekampere-turns)... (47)3 
Resistance (in deciohms) ) (47) 
Inductance (in decihenrys) ..................... (4) 


Capacity (in dekafarads) pO ARIA HR (47)! 


In the next place let us consider the physical dimensions of 
the above magnitudes. It was formerly the custom to express 
the physical dimensions of the various electric and magnetic 
quantities in terms of length (L), mass (M), and time (T), 
and to ignore those of dielectric constant (K) and perme- 
ability (). It was, however, pointed out by Prof. A. W. 
Rücker“ that we have no right to ignore the dimensions of K 
and pj. We do not as yet know their dimensions in terms of 
L, M, and T, and hence it is proper to insert p and K as 
fundamentals of unknown dimensions. 

If we express in electromagnetic units—that is, starting from 
the definition of a unit magnetic pole strength—the dimensions 
of all the other quantities, taking into account the perme- 
ability u, it can easily be shown that the dimensions of the 
quantities in the above tables are as follows :— | 
Dimensions in the 


Quantity. electromagnetic system 
of measurement 
Magnetic pole strength ..................... Liu T- i 
Magnetic fore ee. .. LIMIT 
Magnetic flun nnn . LiMiT— pè 
Electromotive force ........................ LiMiT^4 
Current eroaa deduce ue LiMiT i- 
... Qm Liu = 
Magnetomotive force ꝗ . LIM! 
, eens shoes EEUU LT-, 
—:... ]ĩ⅛ PETAT quercu erdt Lu 
Ca patty m LOT? 


If we compare the last table of dimensions with the table 
before it of converting factors, we shall at once be struck by 
a very remarkable fact—viz., that the power under which 4r 
enters as the multiplying factor to convert Heaviside reckoning to 
B.A. reckoning is in every case except that of magnetic force and 
magnetic pole strength the same as the power under which the 
dimension of magnetic permeability (p) makes its appearance in 
the dimensional expression, that is, corresponding to pè in the 
case of magnetic flux and electromotive force, we have (47)}. 
Corresponding to »-* in the case of current, quantity and 
magnetomotive force we have (47) I; and corresponding to p 
we have 47 for resistance and inductance, and for „ we have 
(4) in the case of capacity. 

Now, this remarkable fact supplies at once the clue to a 
modification of a suggestion made by Prof. Fessenden that the 
rationalisation of our present units can be effected by 
changing the unit in which we reckon magnetic permeability. 
Both in the British Association and in the Heaviside system 
the magnetic permeability of ether or of air is taken as unity. 
We know nothing about its real value, hence it may just as 
well be taken as 10 or 100 or 1,000 as 1. 

If we take the permeability of ether to be 4r} units instead of 
unity, we rationalise at one stroke ail our present units except the 
units of magnetic force and magnetic pole strength. 

In order to see that this is so, we have to notice that if the 
unit of permeability is changed in the ratio of 1 to 4, then 
the numerical value of all reckonings in Heaviside units will 
be changed in a ratio which is given by multiplying them by 
1/47 raised to the same power as that under which h appears 
in the dimensional expression. Thus, since in the dimensions 
of magnetic flux the » appears as pi, the change-ratio in 
converting from reckoning in a system in which &-]1 to a 
system in which p= 47 is equal to (1/47)* or to (470 1. 

If, then, we wish to change from the reckoning of flux in 
Heaviside system, in which ether permeability = 1, to reckon- 
ing in another system in which ether-4— 4r, and then again 
into British Association or C.G.S. units, we have to multiply by 
(47)-* and by (47)! successively. But it is obvious that the 
two factors in this case destroy each other. In the same way 
it will be found that the factor for converting from Heaviside to 
ordinary reckoning is inversely as the factor for converting from 
an ether- = 1 system to an ether-1 = 47 system, in every case 
excepi that of magnetic polarity and magnetic field or force. 

* A. W. Rücker, On the Suppressed Dimensions of Physical Quantities.” 
Proc. Phys. Soc., London, Vol. X., p. 57; or PAZ. Mag., 1889. 

+ In Prof. Fessenden's article the suggestion as printed is that the 
permeability of the ether shall be taken as (4r, instead of unity. This, 
however, appears to be a misprint or slip of the pen for (4r). It is clear 


that the permeability must be taken as 47 to effect the necessary 
rationalisation, 
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If, however, it be agreed that the unit of magnetic force be 
no longer the C G. S. unit, but be a unit 4r times as large—in 
other words, be 10 ampere-turns per centimetre or one 
dekampere-turn per centimetre ; and if it be agreed that the 
unit of magnetic pole strength be no longer the C.G.8. unit, 
but a unit 1/41 as large, then we can construct a perfectly 
rational system of electric and magnetic units as follows 
without disturbing to any sensible degree our practical 
instruments, 

Let the following be the units of measurement in the new 
system :— l 

(i.) Let the permeability of the ether or air be considered to 
be 4r units absolutely, and not unity as in the present system. 

(ü.) Let the unit magnetic pole be l/4r times the present 
C. G. S. pole. This disturbs no one, because no practical elec- 
triclan ever requires to measure a pole strength in absolute 
measure. 

(iii.) Let the unit of magnetic force be the dekampere-turn 
per centimetre=10 ampere-turns per centimetre = 4r times 
the present C.G.S. unit. 

(iv.) Let the unit of electric current be the present dek- 
ampere, and let it be called the ampere, or the new ampere. 

(v.) Let the unit of electric quantity be the present deka- 
coulomb, and be called the coulomb. 

(vi.) Let the unit of electric resistance be the present deci- 
ohm, or 0:1 ohm, and let it be called the ohm. 

(vii.) Let the unit of inductance be the present deci-henry, 
and let it be called the henry. 

(viii.) Let the unit of magnetic flux be the present C. G. S. 
unit or one line of force as at present used. 

(ix.) Let the unit of electromotive force be the present volt. 

(x.) Let the unit of magnetic potential difference or 
magnetomotive force be the present dekampere-turn or 10 
present ampere turns. 

(xi) The unit of power will then be 10 of the present watts 
and the unit of energy 10 of the present joules. 

(xii.) The unit of capacity will then be the present deka- 
farad (10 farads), and will be too large for practical use; but a 
fraction of it will have, as at present, to be employed, say one 
ten-millionth. 

The above system of units is a rational system. In 
equations for expressing the relations of these units 47 appears 
only in its proper place, and the present practical system of 
electrical and magnetic measurement is not to any sensible 
extent disturbed. We shall then proceed to consider to what 
extent the introduction of such a modified system of practical 
units is desirable or possible. 


(To be continued.) 


SUBSTITUTES FOR INDIARUBBER. 


BY H. L. TERRY, F.I.C. 


„Among the uses to which the compound can be put, and 
for which it is eminently adapted, is that of the insulation of 
electric cables." This trite announcement, or something to 
the same effect, has appeared several times recently in 
circulars in which the claims of some new rubber substitute 
have been put forth, or in journals where the potentialities of 
the new body have come under discussion. It is certainly the 
case that at the present time an abnormal degree of inventive 
energy is being exhibited in order to find a body which may 
displace indiarubber in realms in which it has so long ruled 
supreme, and it may not be without interest therefore to 
discuss one or two points which should come prominently to 
the fore where it is sought to deliver judgment on these 
compounds. And in doing this I shall prefer to confine 
myself to generalities: it is not my intention to put any one 
of these substitutes upon the dissecting table, in order to point 
out to expectant students what may be disclosed by the scalpel 
of chemical analysis. The exact composition of the half- 
dozen or more newly-advertised substitutes for indiarubber 
may or may not be easily disclosable by chemical means, 
but it is foreign to my present purpose to enter into such 
details here, or at any rate further than seems imperative in 


order to make my remarks comprehensible. I would further. 


forestall possible criticism by at once disclaiming any attempt 
at continuity in the scraps which have been pieced together to 
form my subject-matter. 

Taking up my parable at deep-sea cables, a subject of 
enhanced interest at the present time in view of the proposed 
Pacific cable, it is important to note the two principal objec- 
tions which have militated in the past against the employment 
of vulcanised rubber in place of gutta-percha. These objec- 
tions are the porosity of rubber under pressure—or indeed at 
atmospheric pressure alone—and the fact that the coating 
of rubber has hitherto been put on the cable in a jointed 
condition, and not in the seamless state in which the gutta- 
percha covers the wires. These objections are of long stand- 
ing, and have acted prominently in preventing the use of 
vulcanised rubber cables for deep sea purposes, except in com- 
paratively short lengths, such as, for instance, in the case of 
cross-channel cables and port to port cables on the coast line 
of a country. Now, it is extremely doubtful if the porosity in 
rubber can be overcome except by some drastic change in the 
methods of manufacture, but it is interesting to find that the 
erstwhile difficulty of putting the rubber on in a seamless 
condition has now apparently been overeome. According to 
the Indiarubber World of New York, some seamless india- 
rubber cables were made recently by the Safety Insulated 
Wire and Cable Co., the rubber coating being put on by 
special machinery in a seamless condition, the result up to 
date being in every way satisfactory. This being the case, it 
presages an era of increased activity as regards the use of 
rubber insulation, and it may be predicted that to a great 
extent the two schools of thought, which have so long been in 
opposition on this matter of rubber for deep-sea work, will 
cease to be antagonistic. 

Having thus referred to the main drawbacks of the rubber- 
covered cable, it is pertinent to inquire how far the new sub- 
stitute for indiarubber can compare with the latter as regards 
these defects. The question is of course one for the buyers of 
the various bodies to find out practically, but, from what I 
have seen of one or two of these bodies, I am of opinion that 
they will be found less porous than is rubber, and that 
certainly in some cases there will be no difficulty at all in 
putting on the insulating mixture in the seamless condition. 
Other and weighty questions, of course, arise with regard to 
the insulating capacity and probable duration of life, the 
former of which can be answered without difficulty, although 
the latter must naturally in the case of new compounds 
remain for some time in the region of conjecture. On a recent 
occasion I referred in this journal to the inimical action 
which atmospheric oxygen and sunlight exerted upon india- 
rubber, and as these adverse influences do not make them- 
selves felt in deep-sea cables, the conditions are altogether 
more favourable to longevity than obtain in respect to most 
rubber goods, and at any rate there seems no reason to predict 
such a limited life as has been the fate of so many electric light 
cables. Itis strongly urged, from an American source, that the 
new Pacific cable might be made in America and insulated with 
rubber according to the process referred to above, though at 
the same time there are many people who, taking a dispassion- 
ate view of the matter, express much doubt as to whether 
the present resources of the States are equal to making and 
laying a cable of such magnitude without at least a certain 
amount of assistance from the old-established English firms 
in the same line of business. At any rate, if the project 
really comes to maturity, a heavy responsibility will lie on the 
shoulders of those who advocate the use of any but the best 
rubber insulation. 

It may be true that, for certain purposes connected with 
electric lighting, excellent insulation has been obtained by 
the use of poor quality rubber. This view has been plausibly 
put forward by those who profess to have authoritative 
evidence, but I cannot help feeling that the discredit which 
has come upon rubber insulation by the failure in some of 
our large towns is certainly to some extent attributable to the 
employment of low-class insulation from motives of economy. 
I was assured the other day, in Germany, that a first-class 
rubber cable will last a period of time much in excess of what 
has been experienced at many of our English installations; 
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and my attention was particularly directed to St. Petersburg, 
where cables laid fourteen years ago were said to be still 
giving every satisfaction. That the multiplication of cable 
works, with resultant competition, has acted inimically on the 
rubber insulation business, was an opinion which my German 
informant sought to impress upon me; and I must say his 
words hardly needed the emphasis with which they were 
delivered to convince me of their truth, so permeated already 
was my mind with the same conviction. 


I have not yet seen a substitute which compared at all to 
good indiarubber as regards the important attribute of tensile 
strength or elasticity, but of course this defect is not all- 
important, for there are cases where this quality is not par- 
ticularly necessary, as, for instance, in door-mats. At the 
game time, I rather demur to the very catholic view which 
those persons who are interested in the sale of new substitutes 
take with regard to the applications of these bodies. Dust is 
often thrown in the eyes of the purchaser by the stress which 
is laid on comparatively unimportant points. Thus we are 
told that the new body is quite freo from alkali, that it is 
quite unaffected by oil, and that it regards the onslaught of 
vitriol with contempt; but desirable though all this may be, it 
does not suffice to make up for lack of tensile strength. With 
regard to insulation, it is for the cable manufacturers to deter- 
mine for themselves how far the results justify the confident 
tone of the circulars, though the best test—that of time—is 
one that is apt to prove rather trying to the inventor, who is 
eager to recoup himself for the outlay expended on experi- 
ment. It should be mentioned that the new substitutes are 
by no means mero adaptations of our old friend oxidised 
oil, although this body is extremely prominent in more 
than one of them. Some, indeed, are so differently 
constituted to what has been before the rubber trade up to 
the present, that little or nothing can be asserted with regard 
to their behaviour under varying conditions. Turning again 
to tensile strength, it is clear that this is not a prominent 
requisite in the case of insulating rubber, so it is quite 
possible that some of these substitutes may be found of 
considerable service. At any rate, there is this to be 
said for them: that, being already oxidised bodies, they 
cannot, like indiarubber, undergo the chemical changes to 
which hydrocarbons are subject. In saying this I do not 
overlook the fact that a badly-made oil substitute may 
undergo alteration resulting in the production of an oily mass, 
but.the case hardly comes into the category of simple oxida- 
tion, which is so common with respect to vulcanised rubber. 
A point in favour of some of the new bodies is their freedom 
from sulphur, which means that there need be no fear of the 
corrosion of the copper, which is too commonly the case with 
vulcanised-rubber insulation. 


Resinous bodies are less favourable to the diffusion of 
liquids and gases than is indiarubber, and it is no doubt 
owing to the fact that it contains so much resinous matter 
that gutta-percha is less porous to water than is indiarubber. 
Substitutes being more nearly allied to resins than to hydro- 
carbons, we may naturally expect that they will prove in this 
respect of equal if not superior value to gutta-percha, and 
a fortiori to indiarubber. In testing substitutes it should not 
be overlooked that their properties may undergo profound 
modification in admixture with rubber or with other substi- 
tutes. Thus the bodies made from rape oil, either by the 
action of chloride of sulphur in the cold or of flowers of 
sulphur at a high temperature, are practically insoluble in 
coal tar naphtha; at least, it is impossible to make anything 
like a uniform varnish from them. In admixture with 
rubber, however, they can be made into perfect varnishes, as 
such are understood in the rubber trade—an important fact, 
which renders their application possible in many cases where 
failure to go into solution would prove fatal to their employ- 
ment. There may be effects other than that of solution where 
the presence of rubber exerts a modifying influence, and so 
where tests of the properties of substitutes are being made it 
is important, if they are to be mixed with rubber in practice, to 
mix them with it in the experiments. 


Chemical analysis does not afford all the information that 


we want, and it is absolutely necessary that such analysis | 


should be supplemented by practical tests. Such practical 
tests must conform closely to the conditions likely to be 
experienced in the manufacture on the large scale. To give 
an instance where chemical analysis alone may prove faulty, 
it is well known that moisture in a rubber mixing is to be 
strictly guarded against, as likely to cause air-holes during 
vulcanisation. Yet in certain circumstances several per cent. 
of water may be present without causing the least damage. 
I heard of a substitute recently being condemned by a chemist 
because it contained a certain amount of water, and though 
such condemnation was only to be expected on the facts of 
the case, yet it was really unjustified, because it was found in 
practice that very satisfactory results could be obtained by the 
use of the substance. In saying this I do not for a moment 
seek to show that the care which rubber manufacturers are in 
the habit of taking to ensure that their materials are perfectly 
dry is superfluous; I merely mention the point as an instance 
where generalisation in such a complex manufacture as that 
of rubber goods may easily lead to false deductions, 


JACQUES.CARTIER WATER-POWER PLANT.* 


A new electrical power plant of a highly interesting nature is 
rapidly approaching completion at St. Gabriel, Quebec. Most of the 
Canadian electrical plants secure their power from large waterfalls, 
such as that at Niagara, but the Jacques-Cartier Water Power Co. 
utilises a fall of 30ſt. only in the St. Gabriel River, which occurs in 
a rapid 200 yards in length. The electric current to be generated 
will be transmitted to Quebec, 18 miles distant, at 20,000 volts, and 
there applied to lighting and power purposes. A dam, 300ft. in 
length, of stone foundations and abutments, with a wooden super- 
structure, has been constructed near the head of the rapids. A pen- 
stock carries the water for a distance of 200ft. below the dam to the 
power house, which has been built in a depression near the river. 

Two 750-kw. Westinghouse, three-phase, alternating-current 
generators will be directly-connected to water-wheels The gene- 
ratora are wound for a normal electromotive force of 2,000 volts and 
a frequency of 120 ^, per sec. when ran at a speed of 150 revs. per 
min. The arrangement of circuits is so designed that the two 
gencrators may be run in parallel, as well as independently. The 
permissible rise in 50 during a 24-hour run is 35°C, for a 
normal output of 750 kw., or 45°C. for a 938 kw. output. The 
armatures are so constructed that individual coils or group of coile, 
may be readily replaced, and the armature, as a whole, is accessible 
for cleaning and inspection without requiring the use of a crane. 
The terminals of the armatare circuits have been especially insulated 
and protected against risk of contacts, The insulation of the arma- 
ture issuch that it is capable of resisting between the copper conductors 
and the iron core the application of 10,000 volts of alternating current. 
The commercial efficiency of each generator is guaranteed to be at 
full load 94 per cent., at three-quarter load 93 per cent., and at one- 
half load 92 per cent. At 50 per cent. overload the commercial 
efficiency is not to fall below 93 per cent. 

There have been provided for exciting purposes two 37-4kw. 
Westinghouse, multi-polar generators, of 125 volta, at 350 reva, per 
min, directly connected to smaller water wheels. Each of these 
machines is designed t5 excite the fields of both generators fully 
when they are developing 938 kw. each, at a power factor of 90 per 
cent. When running at full-rated load continuously, the tempera- 
ture of the exciters, at any part except the commutators, may not 
rise more than 35°C. above the temperature of the surrounding air. 

The transformer room runs along the entire width of the power 
house, having a depth cf 24ft. 10in., and will contain 250-kw., 
Westinghouse self-cooling, oil-insulated transformers, to raise the 
2,000 volts from the generators to 20,000 volts, three-phase at a 
frequency of 60 cu per sec. The transformers are designed to run at 
their full normal output continuously for 24 hours, with a maximum 
rite of temperature of 45°C. in any part. 

Two generator panels, two circuit panels, and one exciter panel 
make up the switchboard. The board is to be mounted on a gallery 
which extends from a wall running acroes the full width of tbe 
building, directly in the centre of the power house, so that it is 
placed very favourably with regard to connections with the gene- 
1ators and excitera, reducing to a minimum the length of cables and 
offering short direct paths, which should greatly facilitate the wiring. 
The cables will be run through duct: built iu the cement floor. The 
generator panels carry two automatic alternating-current circuit 
breakers, thr.e ammetera, two indicating wattmeters, three single- 
pole double-throw washer switches, a rheostat, volumeter, and the 
usual field plugs, pilot Jamps and brackets, and ground detector 
plugs and receptacles. The feeder panels carry two automatic alter- 
nating-current circuit-breakere, three ammeters, a polyphase inte- 
gratiog wattmeter, three siogle-pole double-throw washer switches, 
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and the usual pilot lamps and brackets, The exciter panels carry 
two direct- current ammetera, a direct- current voltmeter, two rheostat 
hand- wheels, two double-pole, double-throw, washer-type switches, a 
voltmeter, field voltmeter plugs and receptacles. The electric plant 
will be protected by 12 Wurtz non-arcing metal lightning arresters 
and choke coils, three to be ins'alled at each erd of each of the two 
three-wire transmission circuits. 

The line overhead to Quebec is to be constructed in two distinct cir- 
cuite, each of three wires, for three-phase transmission, with the three 
wires being equally distant one from the other, and thespacing between 
being 18in. In Quebec the sub-station to which the transmission 
lines will carry current will contain four 375-kw. Westinghouse 
transformers of the oil-insulated and self-cooling type, to step down 
from 19,000 volts to the voltage required for the distributing 
circuits, The transformers will be arranged in two groups of two 
each, connected on the Scott system, to receive three-phase current 
from the secondaries, and deliver two-phase to the consumers, 

Work at the St. Gabriel power house is being rapidly pushed. 
The water-wheels are already in place and the electrical machinery 
is in course of erection. It is anticipated that everything will be 
completed for the transmission of current to Quebec by January Ist. 


TESTS OF EDISON-BROWN RAIL BONDS. 


We have received the following account of tests made at the 
meeting of the American Street Railway As:ociation in Chicago last 
October. They were carried out evidently by those interested in the 
success of this particular type ot bond, but the results were so good 
that they are worth recording :— 

Joint of 80lb. Tee rail unbonded, connected in series with a joint of 70lb. 
tke rail having one Edison-Brown solid copper bond under each angle plate. 

With a current of 2,C00 amperes through the 80lb. joint the drop was 
0:423 volts. As a bond could not be put in the proper place and removed 
quickly enough for purposes of demonstration, contact spots were amalga- 
mated on the top of each rail at inner ends. A 0000 solid copper bond was 
then laid upon these amalgamated spots so as to bridge the joint. The 
drop with 2,000 amperes was 0'018 volts ; the drop of lin. of this rail with 
the same current was 0°00223 volts. The bond merely laid on top of the 
rail held in contact by nothing but its own weight was equal in resistance 
to but 8in. of rail. 

The drop on 70lb. tee rail joint, with 2,000 amperes through the joint 
and bonds, was 001946 volts. With an extra bond laid on top of this rail, 
the drop with same current was reduced to 0:00762 volta; and with 2,000 
amperes the drop in one inch of this rail was 000286 volts ; the resistance 
of the bond was therefore equal to that of 7in. of rail. As there were no 
track tools at hand, this joint was made up with a 14in. monkey wrench, 
and was therefore not as tight as it should have been for service. 

Two of the leading types of copper bonds were sent in for test by one 
of the Chicago railways under the same conditions, both being the 0000 
size and applied in the proper manner to the rails. The loss on one with 
1,000 amperes was 0:425 volts, and with 2,000 amperes 0°75 volta. With 
the other bond the drop was 0°22 and 0°37 volts. In each case the bond 
became red hot in the short time required to make the test. 

The following tests of bonds after long use are also interesting :— 

Edison-Brown bonds put in on October 28, 1896, between expansion 
joints of the Metropolitan West Side Elevated Railway in Chicago, showed 
& drop of 0:0010 to 0:0015 volts. Measured under same conditions, October 
24, 1899, the drop was 0:0010 to 0:00122 volts, 


ELECTRICITY WORKS ACCOUNTS. 


Sheffield Municipal Electric Supply Works. 


Because owned by the Sheffield Corporation since December 
81, 1897, we have headed this undertaking as a municipal 
concern, yet apparently to all intents and purposes the admi- 
nistration has been in the hands of the late Sheffield Electric 
Light and Power Co. (Ltd.) up to the end of last year, 
when the undertaking was transferred over to the Corporation. 
During the year 1898 the undertaking was managed by the 
company on behalf of the Corporation in consideration that 
the company should be paid a remuneration equivalent to a 
dividend of 10 per cent. upon the capital. Judging from the 
results, the arrangement appears to have worked well, and to 
have been to the interest not only of the company but also of 
the Corporation. Inasmuch as the accounts for the year 1898 
are returned according to the Board of Trade form for 
company undertakings, it seems fairer to regard the results in 
comparison with company concerns. 

During the year the additional capital expenditure has been 
heavy, the total having becn more than doubled, and the 
plant capacity having also been raised from 925 kw. to 
1,725 kw. 


An excellent advance of nearly 81 per cent. is shown by the 
output, while the equivalent lamp connections have increased 
from 55,988 to 78,858, or 83-7 per cent. 

It is very gratifying to find that the already low total costs 
of 1:55d. which obtained in 1897 have been improved upon. 
All the items of works costa except that of oil, waste, water, 
and stores" have shown diminution. The result is that as & 
station under company control Sheffield takes a place of 
priority amongst those concerns whose accounts are yet 
analysed by us, not only in the fuel item but also in respect of 
generating, works, and total costs. In the matter of fuel 
charges, those of Sheffield in 1898 at 0:80d. per unit, are less 
than half the average in company-controlled stations, while 
the generating costs at 0.93d. are about 0°32d. below the 
average at the output. 

The result of the year’s operations was & working profit of 
£12,704, as compared with £11,477 in 1897, and this in spite 
of a very substantial reduction in the total average revenue 
per unit, After satisfying the interest charges, amounting to 
£1,660, there was available for distribution a balance of 
£11,044. 

The dividend of 10 per cent. secured to the company by 
agreement absorbed £9,712, leaving a balance to carry forward 
of £1,381. 

Stafford Municipal Electric Supply Works. 

With such an excellent showing in the matter of costs as 
Stafford makes, it comes quite as & surprise to note further 
down in our table that the net result of the year's business 
is a loss of £514. Such a result is, however, largely 
accounted for when we note also the low load factor of 7-8 
and the meagre output, which now, for the third completed 
year of working, only amounts to 67,908 units sold. Still, 
the fact that under these disadvantageous conditions the cost 
sheet displays the very moderate figures it does is greatly 
to the credit of the management. During both years 
Stafford has the honourable position of having the lowest fuel 
costs of any station in the United Kingdom on a comparable 
basis with it. At 0-247d. per unit tho fuel item is little more 
than a third of the mean fuel charge common to municipal 
stations, 

The year’s working profit amounted to £672, being at the 
rate of 9:80 per cent. of the mean capital expended. £587 
was put aside for the redemption of debt, and £579 paid as 
interest on loans. The resulting deficit of £514 was reduc-d 
to £82 by £482 brought forward from the preceding year. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 6, 1890 Lancaster (Municipal)...... Oct. 21, 1898 
Ayr (Manici s Sept. 22, „ Leeds (Municipal). Dec. 1, 1899 
Bedtord (Munict .. . May 19, „ | Leicester (Municipal) ......Jan. 20, „ 
Belfast (Municipal) ........ Sept. 15, „ | Leyton (Municipal) ........ Sept. 8, „ 
Birmingham (Company)....Sept. 15, „„ | Live (Municipal)... ... June 9, „ 
Blackpool (Municipal) . .. Sept. 29, „ Man e ll, 4 
Bournemouth (Company) ..April 28, ,, |Newoastleand District 8 6, » 
Bolton (Municipal) ........ Nov. 24, „ |Newocastle-upon-Tyne(Co.) April 14, „, 
ord (Muniet E abs d in 14, „ Newport (Mon.)(Municipal) Dec, 15, „, 
Brighton (Municipal) ...... ay 12, „ Northampton (Company) . Oct. 20, „ 
Bristol (Municipal) ........ July 14, „ | Norwich (Company)) Nov. 17, „, 
Burnley (Municipal) ...... Aug. 25, „ Notting Hill (Company) .. Mar. 17, , 
Burton upon- Trent (Mun.) April 21, „ Nottingham (Municipal) .. July 21, „, 
Bury (Municipal) .......... Sept. 22, „ | Oldham (Municipal) Dec. 1, „ 
Cambridge (Company)...... Mar. 10, ,, |Oxford (Company) ........ May 19, ,, 
Cardiff (Municipal) ........ Dec. 15, „ | Pontypool (Company)) May 5, 1; 
Charing Cross (Company) . Mar. 17, „ |Portamouth (Municipal)....July 14, „, 
Chelsea (Company) MOS Mar. 81, ,, |Prescot (Company) ........ Dec. 8, ,, 
Cheltenham (Municipal) . . Nov. 10, ., |Preston (Company) ) Sept. 29, „ 
Chester (Municipal). June 23, „ Reading (Company) Oct. 13, „ 
City of London (Company). May 12, ,, Richmond (Company) ...... Oct. 13, „ 
Clerkenwell (Company) ....Aug. 18, ,, Scarboroug: (Company). NOT By 34 
Derby (Municipal) ........Dec. 9, 1898 St. Helens (Municipal* .. Dec. 8, 4, 
Dewsbury (Municipal)...... Nov. 24, 1899 St. James & Pall Mall(Co.,..Feb. 24, „ 
Dover (Company) o" June 2, „ :St.Pancras(Vestry)........ May 96, ., 
Dundee (Municipal)........ Nov. 4, 1898|Sheffield (Company)) Dec. 16, 1898 
urne (Company) ....J 22, „ |Shoreditch (Ves .... . . . Oct. 27, 1899 
Edinburgh (Municipal) . . . Nov. 17, 1899 Southampton (Municipal) .. Nov. 10, „, 
Exeter (Municipal) ........ . 6, 1898 Southport (Municipal). July 7, „ 
ai w (Municipal) ......Sept. 1, 1899 South Shields (Municipal). .J aly 7, „ 
Guildfo mpany) )))) May 5, ,, |Stafford (Municipal)........ Oct. 21,1898 
Halifax ( unicIpal) —«— July 21, „ Sunderland (Municipal)... . July 28, 1299 
Hammersmith (Vestry) . . . May 26, „ | Taunton (Municipal) eee June 16, „, 
Hampstead Mira A 3 Aug. 25, „„ |Tunbridge Wells (Mun.) .. Sept. 1, ,, 
Hanley (Municipal) April 28, ,, | Wakefield (Municipal) ... Dec. 1, „ 
Harrogate c ` Oct. 20, ,, | Walsall (Munioipal)........June 23, „ 
Harrow (Company) ........ June 16, ,, |Wandsworth(Company) ..Aug. 1°, ,, 
Hast'gs & St. Leonards (Co.) April 29, 1808 Westminster (Company) . Feb. 24, „, 
H'use-to-H'useCo.(K'ns'gt/n) Mar. 81, 1890) Whitehaven (Municipal) . July 28, „, 
Hove (Compan 10, , |Windsor (Company)........ Dec. 22, ,, 
Woking (Compan D is 


y 0 % „ „ „00% 6„6„% . 

M Oct. 6, 1 Dec. 22, 
ires (Ve RAN Oct. 97 „ |Wolverham ton Municipal) June 80, „ 
Woolwich (Company) ......Jan. 18, 
Worcester (Municipal) - April 7, „, 
Yarmouth (Municipal) Nov. 3, , 
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SHEFFIELD. STAFFORD. 
Undertaking Worked by.... | Sheffield Corporation. | Stafford Corporation. 
Date of Commencement of Supply... 2. . | March, 1893. [and houses. October, 1895. 
System of Supply  ............ m eme —— Alternate-current transformers in sub-stations || Three- wire continuous-current, 
Chief Engineer W. Johnson. J. F. Bell. 
YEAR ENDED DEC. 31,1897. | DEC. 31, 1898. MAR. 31, 1898. | MAR. 31, 1899. 
QUANTITIES— 
Units generated |............ — MÀ P 1,045,428 1,578,292 76,937 91,134: 
TEM BOLD (TOTAL) m 747,083 978,088 55,542 67,908 
s Sold to consumer sse soss THES 141,065 978,088 52231 64,703 
_y sold for public lighting, &... . o =e. REN — nil 3,511 5,285 
, used on work 2 eoe vicus Vies Vis — — 6,778 5, 508 
UNITS SOLD PER 8 C.P. LAMP CAPACITY .......... Sites 258 8 11:0 
Maximum supply demanded .............—.—.—.—.. PE 887 kilowatts 1,073 kilowatts 80 kilowatts 1C6 kilowatts 
Number of public lamp 5 - — — 4 are 4 are 
Number of consumer ere E e 504 71 89 
Connections to mains in 8-c.p. lampe . 55, 988 73,853 6,200 7,346 
CAPACITY OF PLANT IN 8-0.P. Laus. e. oso 28,900 53,900 6,200 6,190 
CAPACITY OF PLANT IN KILOWATTS... oao secre ses 925 1,725 198 198 
Per kilowatt Per kilowatt Per kilowatt 
OAPITAL— capacity. Total. | capacity, | Tl | capacity. 
AUTHORISED (TOTAL) „„ „% an 00290009 oan 900 002 oan 009 DOS DED oen — £20,000 £101 £20,000 £101 
Share 25 ꝗ .. .. .. — £280,0 000 ra — e" Em M 
Loan (includi Debenture charges). S £c 20,000 101 20,000 101 
RECEIVED (TOTAL) ) . me em oa è os o an ooo oae oom one 112.9 975 £174 20,000 101 20,000 101 
A sea Tetsuo thin Du) deb JUxGUUEA AR AM (Ho Saeed 87,975 "ES . = = A 
Loan (including Debenture charges) Pis 25,000 174 20,0C0 101 20,000 101 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... eee eed - — — a 22 
/ . E A ͤ ULM Ge 182 006 x z — I" "e 
eee lS s G5 à bito tenn 10,025 = = = = zu 
Loan (including Debentures) ) sme sos soss ss — ne < — = -— zi 
. A — Prat ae ete tmb m c ERR GF ES: =š = = I 1,272 6:42 9:38 
RESERVE OR SINKING FUND ..........—.— eere 2,689? 9-9] ee ER am ne d 
meme yong IRSE Dor OS A turin 6,643 718 = - = a ae 
ENDED (TOTAL) ...... . . . .. — 123,023 133 299.324 174 19.177 96˙9 99˙0 
Lands and buildings ....... FF —.— 30, 559 33˙0 52,014 18:6 6,66 53˙7 35˙2 
Plant ...... e — MM 8 49,011 53:0 63,631 36:9 9,616 48:6 452 
Mains... . M FF = | 40,80 44:2 48, 905 233 2,827 14:3 14:8 
Miscellaneous ..........— 2 Serisi 2,573 278 154,1749 89:7 66 0:353 5°87 
BALANCE OP CAPITAL AOCOUNT......... eie] — 10, 0484 | —10°9 176 0:102 823 4:16 1:92 
REVENUE— Total. Per unit sold. Total. Fer unit sold Per unit sold. Per unit sold. 
TO TAI... . .. . . —.—.——u—.—.—E.——.— | £16,307 5:249d. 218.902 4'640d. £1,293 5:590d. 5˙075d. 
Revenue from supply T————— —————— 14,519 4-600d. 16,715 4:103 1, 1,113 4:810d. 4-4350d. 
T Deters, eee arindua 307 0:099d. 416 0:1024. 66 0:2854d. 0:269d. 
» public lighting — — — — 90 0:389d. 0°318d. 
á sale of lamps, Ke. . — 1,596 0°513d 1,572 0:35864d. — — = 
miscellaneous souroes............ sesescesees 85 0:027d 199 0:049d. 24 0:1044. 0:0574. 
EXPENDITURE OUT OP REVENUE— 
Orr, ðWA ⁰⁰⁰ʒ IE EON ra e USE £4,829 1552d £6,197 1:520d. £139 3:193d. 2°770d. 
WORKS COSTS — " 3,420 1:100d. ,149 1:019d. 553 2:390d. 2:005d. 
Generation of electrioit . . 3,003 0*85d. 3,787 0:930d. 449 1'241d. 1'694d. 
Fuel (including ar taa, - — — Á— 1,005 0:322d. 1,228 0:5024d. 1^ 0:3204. 02474, 
Oil, waste, water, stores. FF 190 0:061d 444 0:109d. 9 0°039d. 0°C50d, 
Wages BG Stastionnns‚,s eo o ERE anh . 1,507 0°440d 1,499 0°368d. 314 1:557d. 1:210d. 
Repairs and maintenance at station 504 0:162d 616 0°151d. 51 9:2204. 0:088d. 
Pu of electricity ||... . ãã . Jó 0°115d 362 0*089d. 94 0" 4U0d. Odd. 
S e 207 0:06'7d r , | 
Repairs, renewals of mains, &o. ...................-..-. 150 0:048d } 362 . | ii geil 0 424d. 
Publio lig ting 2 „ e — — — — 19 OO d. 0040d. 
Palo ee a a S " D = j 10 00434. 0-046d. 
MANAGEMENT AND PROPERTY CHARGES............... 1,409 0˙453d. 2.048 0˙503d. 186 0 804d. 0˙708d. 
Rent, rates, taxes n . FF redi 364 0"117d. 648 0°135d, 130 0:56:44. O. 
Management .. ue "— M 1,045 0*530d. 1,500 d. 50 024 2d. O d. 
Salar ien eee CCC 550 0177d £51 0°233d 8 0:C35d. 0:028d. 
Stationery, &... Vise asas APUL lubes osa VERRE UNE aE 95 0:031d 17 0:019d 15 0:0654. 000^. 
Establishment charges ..........— eene 193 0:0644. 195 0:048d. 7 0:030d. 0:0144. 
Law charges, & OJ... 2 (—À 200¢ 0:0644. 271 0:684. 20 4 0˙112d. 0:191d, 
to mean mean to mean % to mean 
FINANCIAL BESULTS— Total vA exp'nded Total, Rodin Total. apude Total. cap. exp nded 
WORKING PROFIT FOR TRR .. 8 £11,477 | 1093% | £12,704 601% E553 | 292% £652 3:367, 
Sum carried to Depreciation Fund .................. — — — — il — — = = 
Sum carried to Reserve or Sinking Fund ......... — — — M 435 2:30% 587 3:03% 
Net interest on loans (incl. Debenture charges) ... 1,209 11517 1,669 0:786% 556 2'95% 579 298% 
BALANCE FROM LAST AOCQUNT . esee 100 0:095% — — 898 474% 432 223% 
BALANCE AVAILABLE FOR DISTRIBUTION, &o. ...... 10,368 | - 9 88)7 | 11,044 5:237; 459 2'42% = p 7 
JJ. ⁵⁵⁵ — — — — — — SJ 7 
ORDINARY DIVIDEND PAID . . reree 124% — 107 — — — — — 
PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE 29:67 3287 5717 54.6% 
Expenditure per kilowatt capacity . £5. 43, 54. £3. 11s. 10d. £3. 148, 7d. £3. 193, 2d. 
REVENUE PER KILOWATT CAPACITY . £17. 12s. 7d. £10. 19s. 0d. £6. 103. 8d. £7. 5s. 0d. 
iture per 8-c. lamp capacity . ds. Ad. 23. ld. 23s. did. 28. 64d 
PER 8-C.P. LAMP CAPACITY ............. lls. 34d. 78. Odd. 48. 2d. 4s. 71 d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 53. 10d. 5s. 14d. 4s. 2d. 38. 11d. 
Price charged for lighting, per unit 5d. Ad. net Td. to dd? 7d. to 3d.® 
Price charged for power, per unit. . . .. . ien 4d 2d. net | 2d. dd. 
Price charged for public lighting ......................... = — — f 4d. per unit. 44d. per unit. 


—REMARKS—a Not limited. b Includes £1,0C0 from the 1596 working profits, and £1,659 voted out of premium 
c Includes £1,903 voted. out of premium realised by issue of + shares. 
f The undertaking was taken over by the Shetlield 


SHEFFIELD. 
realised through Issue of shares. 


e oneri intr to. auditing, £88 to bad debts, and £23 to insurance. 
at December 81, 1898, and had been worked up to that date, since the purchase, by the late company on behalf cf. 

tion. 9 Includes premium account £143,050, and trading accounts including amounts written back, 46,260. 

i Includes £22 to insurance and 421 to auditing. j Secured to the 


the 


h Incl in unite sold und cuarged against revenue. 


company by egreeirnaent for working tho under:akine durine the vear. 


d Over-expended. 


STAFFORD.— REMAnKS—a To in 
surance. b By max. demandsystem (one 
hour) e 79,679 units being the output 
from station bus Mars. d Includes 
;"elcetricfittings £34, and insurance £20. 
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THE TELEPHONE.—By Dam Sneran and F. C. Rar num. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 


bringing the theory and practice of the Primary Battery up to date, 
The book will be fully illustrated. d: 


SECONDARY BATTERIES.—By E. J. Wann. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


"THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—Edited by F. 0 
RAPHAEL. “The Electrician " Company will shortly publish a valuable 
qa pause for the use of those engaged in wiring work, both external 
and internal, 


THE ELECTRIO ARO.—By Mr. Arrrox, This work will shortly be 
published, and will contain an historical sketch of the early experi 
ments on the electric aro, as well as the important results of recent 


—- ——————— — 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIII. of “Tas EnsmcrRICLAX" (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases 
for binding. Price 2&, by post 2s. 3d. 

One complete set of the Second Series of THE ELECTRICIAN " can now be 
supplied. These sets are very scarce, and early application should be made. 
—L 


POPULARITY OF THE ELECTRIC LIGHT. 


When the business of electricity supply was represented by 
a dozen or a score of central stations, the British publio but 
showed its usual conservative spirit by its unwillingness to 
adopt electric light. It was argued—and with justice at that 
time—that this form of light was a luxury when a similar 
amount of illumination could be obtained by other means at 
half the cost. It was contended, with too much insistence, it 
is true, but yet with some reason, that electric light as supplied 
from a central station was unreliable; and finally the tale 
was hazarded in ignoranoe that the glare of electric lamps 
was bad for the eyesight, that it injured the complexion of the 
fairer sex temporarily if not permanently, and that it was 
dangerous to allow into one's house a mysterious force 
concerning whose very nature those who had studied the 
matter were ignorant. In spite of these objections by cautious 
householders and their wives, the“ infant“ fought its way 
onward, and soon arrived at lusty manhood. Difficulties, in 
the way of adverse legislation, were successfully overcome; 
the reaction following the failure of reckless company promo- 
tions occasioned merely a pause, after which electric light 
again forced its way onward ; experience, improved training of 
electrical engineers, the energy and ability of the leading ones 
amongst them, and the proper study of the economic aspect 
of electricity supply business, soon resulted in a reduction of 
the cost of electrical energy; and now the demand for it 
grows of itself, and needs practically no encouragement 
except in remote parts of the country. So ardent, in 
fact, is this call for more light,” that the suppy 
can hardly keep pace with the demand. Owners of 
generating stations are finding it impossible in many 
parts of the country to obtain and ercct new machinery quickly 
enough to fulfil all that ia asked of them, and cases are con- 
stantly occurring, notably in Manchester and Edinburgh last 
year, and in London this year, in which new consumers con. 
nected up in the summer occasioned an overload upon the 
station during the winter, owing to expected deliveries of 
machinery having failed. Thus it happens that in the very 
height of its prosperity another reaction of popular feeling is 
setting in, and the electric light is in danger of losing some 
of its hard-won pic sfive. 
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At this juncture also the public, with the contempt bred 
of familiarity, finds an opportunity for exerting its well- 
developed faculty of criticism upon an application of science 
and engineering which some years ago it considered too 
remarkable and incomprehensible to be capable of prac- 
tical application to the wants of man. Every difference of 
opinion between experts is duly noted by the vulgar, to be 
used as a weapon if necessary. Thus, a consumer will hear 
that a doubling of the pressure of the electric supply mains 
necessitates the employment of a less efficient lamp ; and he 
will not stay to seek compensating advantages, but immediately 
records his grievance in the columns of the daily paper or in 
the smokingroom of his club. Another, whose house is 
connected to an alternating-current supply system, will 
meet a friend living ia a district supplied with continuous 
current, and hear that this latter form of supply is the only 
one suitable for application to motive power. He will imme- 
diately find that he has been longing all his life for a 
mechanical means of driving his turning lathe or sewing 
machine. Possibly, much to his surprise, he will be supplied 
with a motor for this purpoge at his desire; but then his dis- 
content will only slumber until he, by some mischance, learns 
of the existence of a power factor. Having ascertained 
whether or not this is a desirable appendage to a motor-driven 
sewing machine, he will immediately clamour for the disability 
to be removed; and when continuous-current power mains 
are subsequently brought past his door, he will claim 
compensation for the inconvenience of having the internal 
arrangements of his house interfered with. A third con- 
sumer may get hold of the prospectus of a new extra- 
safe system of wiring, and proclaim loudly the dangers 
of electric light until his fire office or supply company hear 
him and give him a fresh grievance by compelling him to 
remedy the imperfections of which he is complaining. 

Such grumblers are always present, and they can usually 
be treated with the contempt they deserve; but it happens 
sometimes that their cause is often favoured by a lucky— or 
unlucky—chance, “that oft decides the fate of mighty 
monarchs,” and then woe to their victim. Chance has, 
in fact, played into the hands of those who wish to 
air their grievances against the manner in which electric 
light is furnished, and they have now a sympathetic Press 
and public to give ear to their murmurs. Just when a large 
portion of the metropolis is bearing with natural impatience 
the inconvenience of inadequate light through the overload 
difficulty already alluded to, another area in which the supply 
has been constant and uninterrupted for nearly a decade was 
suddenly plunged into darkness by one of those rare accidents 
likely to shake the public faith in the reliability of electric 
supply. While these two circumstances may appear to justify 
an attack made on the electric supply companies by a journal 
recognised as the vent for all dissatisfaction with the existing 
state of affairs, social, political, or economic—although it 
cannot justify the offensiveness of the opening onslaught : ** At 
the present rate, it will not be long before the name of the 
electric light company stinks in London like that of the water 
company —the electric lighting interest is receiving a 
serere though unmerited rebuff from another quarter. "We 
referred in our last issue to the space devoted in The Times 
to the case from the pen of Mr. MONTAGUE CRACEANTHORPE 
against the safety of electric supply. This has elicited 
a letter from no less a personage than the President 
of the Institution of Electrical Engineers, who, instead of 
pointing to the extreme rarity of electrically-caused fires, was 
indiscreet enough to criticise the methods of wiring at present 
in vogue to a large extent—a criticism eminently suitable for 


the columns of a technical journal, but misplaced in the pages 
of the leading lay paper. The correspondence leads to a 
further tirade from another correspondent against the change- 
over from 100 to 200 volts pressures, and a reply from Mr. 
MontaGcuE CrackANTHorPE quoting against Prof. Thoursox an 
alarmist Paper read by Mr. F. BArHunsT some time ago before 
the Association of Municipal and County Engineers. Mr. 
CRACKANTHORPE, moreover, suggests that the London County 
Council might take over the duty of protecting electric light 
consumers, and gives other kind advice to electrical engineers. 
It is to be hoped that Prof. Tompson will now retaliate by 
explaining to the eminent counsel the law as between supply 
undertaker and consumer. 

These letters in The Limes and the nasty attack in Tyutx, 
already alluded to, may not in themselves be taken seriously 
by the electrical profession ; but, when considered in conjunc- 
tion with the widespread and justifiable dissatisfaction in 
the parishes of Marylebone and Paddington, they are a clear 
warning that the popularity of the electric light is threatened. 
It behoves not only supply undertakers, whether companies or 
local authorities, but also manufacturers of plant and even 
wiring contractors, to remember that it is in their interest to 
fulfil precisely and to the best of their ability their duty to the 
consumers. It will not tend to their ultimate good merely to 
remark that accidents will happen, and to continue in the 
same way with nonchalance so long as no immediate effect on 
their own pockets is apparent, 


REVIEWS. 


(Copies ol any of the undermsntioned works can be had from The Electrician ( fice 
post free, on receipt of published price.) 


The Value of Electrical Treatment. By JuLivs AttHavs, M.D. 
Third edition. (London: Longmans, Green & Co. 1699.) 38. 6d. 

It appears to us that Dr. Althaus has attempted the impos- 
sible, in trying to give an adequate account of the value of 
electrical treatment in the modest compass of some 185 pages. 
For this is what it amounts to, as a part ofthe book is filled in 
with an essay on electrical treatment in gynecology from the 
pen of Dr. G. Apostoli, of Paris. The subject of electrical 
treatment is very unequally dealt with in this work. For 
instance, no less than 10 pages are given up to the subject of 
impotency and its electrical treatment, while such important 
subjects as infantile paralysis and the treatment of nevi by 
electrolysis are dismissed in a few lines. In the first part of 
the book is a meagre description of electrical apparatus anl 
the definition of the electrical units. We can find no reference 
to the methods in use for the electrical testing of nerves 
and muscles except a slipshod account of the reactions of 
a case described on p. 86. It is a pity that Dr. Althuus still 
makes use of the terms galvanic and Faradic currents. The 
terms battery and coil current would be preferable. In the 
chapter on the discussion of static electricity as a remedial 
agent we must take exception to the definition that ozone is 
electrified oxygen. Next follow short sections on the subject 
of current from the main, and later on on the sinusoidal 
current. The author says: The sinusoidal current may 
be obtained by means of a small dynamo, which will convert 
the continuous battery or the dynamo current of low tension 
into a sinusoidal current. It may give from 
4,000 to 12,000 oscillations per minute and a difference 
between 82 and 64 volts.” A few pages are devoted to the 
subject of the introduction of medicines by cataphoresis, the 
effects of the electrical current on bacteria, and the use of 
currents of high frequency. Dr. Althaus then proceeds to 
the discussion of the value of electrical treatment in various 
nervous affections in a manner which does not favourably 
impress us. We must congratulate Dr. Althaus on h's succass 
in the electrical treatment of cases of noises in the head, as 
we were under the impression that it was only a small propor- 
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tion of such cases that were really benefited by electrical 
Dr. Althaus also recommends electrical treatment 


treatment. 
for old age !— Lewis JoxEs. 


A Dissected Model of a Direct-Current Dynamo. With a De. 
scription of the Various Parts. By ARNOLD PuiLIP, Assoc. R. S. M., 
1899.) 


A. I. E. E., B. Se. (Lond.). 
4s. 6d. net. 


(London: George Philip & Son. 


This is one of Messrs. Philip’s most successful ‘ dissected 
models," and a marvel of ingenuity. The student is shown, 
by the means of hinged pieces of coloured paper, the actual 
position and form of the various parts of a dynamo, as seen 
at vertical sections parallel to the shaft, and hardly a detail is 
omitted. Where the sections shown are not sufficiently expla- 
natory (viz., in the case of the field magnets and the driving 
spider), diagrams of cross-sections at right angles to the shaft 
Had the author chosen a bipolar 
machine of English design, instead of a four-polar German 
one (Messrs. Siemens and Halske’s smaller, belt-driven, four- 
pole, Model A), with its magnets at an angle of 45deg. to the 
vertical, his task would certainly have been easier, but he 
acquits himself of it exceedingly well notwithstanding. The 
letterpress accompanying the dissected model is sufficiently 


are given in the text. 


accurate, and its character is elementary enough to be appre- 
ciated by the veriest tyro. 


fitted together. 

-“ Workmen's Compensation: Digest of Cases." 
M.A., Barrister-at-Law. 
E. C. 1899.) Se. net. 

Mr. Weir contributed, from April to September, 1899, a 


series of articles to the Insurance Observer on the subject of 


workmen’s compensation, dealing especially with the cases 
decided under the new Act in England, Scotland, and Ireland. 
The subject of the book is one of considerable importance and 
interest to the principal industries of the country, and particu- 
larly to the engineering and electrical trades. There has 
been some difference of opinion expressed as to whether the 
Government was well advised in passing the Workmen’s 
Compensation Act, but in the light of experience much of the 
adverse criticism levelled at the Act has proved to be 
unmerited. Nor is it surprising, seeing that the Act is some- 
what of a new departure and raises (without, we fear, settling) 
a number of litigious points, that some of these have been 
left to the courts to decide. On the whole, however, it has 
worked smoothly, and, as was intimated at Leicester by Mr. 
Chamberlain, is likely to be extended to trades at present 
outside its scope. Mr. Weir's book is therefore opportune, and 
his treatment of the cases which have come before the courts 
takes a form which can be easily understood by the non- 
legal mind. The Workmen's Compensation Act (1897) and 
the schedules thereto are first set out, followed by the Factory 
and Workshops Act (1895). The digest of the decided cases 
is then given, many of these cases being accompanied by 
notes which help the reader to follow the findings and to 
appreciate the legal points raised by counsel from time to 
time. The book may be commended to those who take a 
general interest in the subject, as well as to those desirous of 
acquiring readily a knowledge of the legal findings up to date. 


Practical Work in Physics. Pert IV. Magnetism and Electricity. 
By W. G. WOOLCOMBE, M. A., B. Sc. (Oxford: Clarendon Press) 2s. 
This book will be found exceedingly useſul for the senior 
students of science schools and for first year students of 
university colleges. The author does not, like some writers, 
enter into too much detail; he leaves something beyond the 
merely mechanical operation of taking readings to the 
ingenuity of the student. The experiments described cover 
all the essential portions of magnetism and electricity, and 
in the hands of a skilful teacher, who will supplement each 
experiment by suitable exercises, the little text-book should 
prove valuable. 

Molesworth's Pocket Book of Engineering Formule. By Sr 
GUILFORD L. MoLreswortH and Henry BiupoEs MoLEswonTH. 
(London: E. and F. N. Spon. 1899.) 6s. 

This popular pocket book is now in its twenty-fourth edition, 
the first edition having seen the light so far back as 1802. An 


Great credit is due to the printers 
(who, we notice, are German) for the accurate manner in 
which the various parts of the ‘“ model" are coloured and 


By James WEIR, 
(Insuraiice Observer, 57, Walbrook, London, 


electrical section, which had been discarded from the last 
edition, has now been resumed. It occupies only 58 pages of 
& total of 800, and this section cannot be described as so com- 
plete as, or equal in quality to, the other portions of the book. 
Useful and useless information are mixed indiscriminately, and 
the whole is of a “ scrappy character. We will only quote 
two instances of the poor editing. In a short section on 
testing only one method of measuring self-induction is given, 
and that a method which is apt to be unreliable unless certain 
particular conditions are fulfilled. The single page devoted 
to secondary batteries terminates with a comparison of the 
capacities of various types of cells per pound of plate in Foot 
pounds, The other sections of the book maintain their high 
standard of excellence. 

Lezioni di Elettrotecnica, Gatirzo Ferrar. (Torino: Roux, 

Frassati and Co.) 

This first volume of the lectures delivered by Ferraris at 
the Museo Industriale Italiano of Turin deals with the scien- 
tifie foundations of electrotechnology. As might have been 
expected from the discoverer of the rotating magnetic field, 
the principles of vector algebra form the subject of the very 
first lecture, and the whole system of the lectures is 
thoroughly modern. The electrotechuical course at Turin was 
Ferraris's own creation, and there were no trammels of old 
and worn-out traditions to interfere with the creation de nov 
of an up-to-date system of tuition. The main advantage of 
these lectures lies in their admirable clearnes3. Tho lecturer 
does not scruple to introduce the infinitesimal calculus freely 
wherever necessary ; but it is used rather for concise represen- 
tation than for the demonstration of physical laws. It is a 
little surprising that very little use is made of the more 
advanced conceptions of vector algebra, but probably the late 
author found that these conceptions are far less familiar in 
Italy than they are, for instance, in Holland. The volume 
before us takes the student up to the electromagnetic theory 
of light and the international units. 

Le Magnetisme du Fer. By Dr. Cu. Maunaix. (Paris: G. Carré and 
C. Naud.) 2fr. 

This is the second of a series of small books issued 
under the direction of an influential committee of French 
physicists, dealing with various subjects in pure physics. 
Maxwell’s theory, cathode rays, the Zeeman effect, deter- 
mination of the ohm, and other subjects are to be sepa- 
rately treated by different writers in a similar manner. Their 
object is briefly to summarise the existing state of our 
knowledge of these various subjects, and to indicate as far as 
possible the lines of further research. The book under review 
contains a highly satisfactory summary of most of the work 
which has been done on the magnetisation of iron. The 
subjects dealt with are: Magnetisation curves and their 
peculiarities, effects on shapes of curves due to shape of 
magnets, permanent magnetisation, magnetisation by induced 
currents, oscillatory discharges and rotating magnetic fields, 
hysteresis and its variation with temperature, law of Steinmetz. 
We regret to note that thera are no references to the effects of 
temperature and time on permanent magnets, and also of 
Dr. Morris’s most important investigations on the change of 
hysteresis losses with temperature. The book contains a very 
useful and nearly exhaustive list of references to original 
Papers, which alone should ensure its being in the hands of 
every student interested in the magnetic properties of iron. 


Elektromotoren fur Gleichstrom. By G. RoxssLER. (Berlin: Julius 

Springer. 1899.) 4 marks. 

This book is based on a series of leotures delivered by the 
author in the summer of 1898 to mechanical engineers at the 
Berlin Technical College. As indicated by the title, only 
continuous- current motors are dealt with. Starting with an 
elementary chapter containing definitions, an explanation of 
Ohm's and Joule’s Jawa, &c., and a second chapter on 
elomentary principles of magnetism, the author proceeds to 
treat his subject clearly and more or less in the usual and 
orthodox manner. Ihe final chapters on compound winding, 
electrical braking, sparking, armature reaction, and eddy 
currents and hysteresis, are short. The book would have been 
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more valuable had it considered to a greater extent the 
question of the influence of the work of the motor on its 
design, the arrangements of gearing and suspension, and the 
special problems arising in traction work and in other 
important particular cases. 


Analyses Electrolytiques, By Ap. Miner. (Paris: Gauthier-Villars. 
1899.) 2fr. 50c. 

Although not professedly a text-book, this little work of 176 
pages on electrolytic analyses would very well serve as such, 
and should be of use to many now that the Institute of 
Chemistry has included electro-chemistry amongst the sub- 
jects which may be taken up by candidates for admission 
to its membership. There are five chapters in the book, the 
first of which gives a brief historical summary of the 
application of electricity to chemical analysis, starting with 
the work of Gibbs on the estimation of copper. Following 
this is a description of the electrolytic system— i.e., the 
apparatus which is necessary, and its mode of arrangement, 
including electrodes and the use of mercury as a cathode. 
For the very small currents.used in analytical work primary 
batteries still find some employment, and it would be a good 
thing if they could be further improved, for it is not always 
practicable to employ accumulators which need some extra- 
neous source of current to charge them. But if the description 
of some of the principal batteries is necessary, the same cannot 
be said of the account of the magneto-electric machine, as 
nowadays it is not employed in the electro-chemical laboratory. 

The second chapter deals with the qualitative and quanti- 
tative analysis of metalloids, the author pointing out that 
very little use has been made of qualitative methods. The 
quantitative estimation of metals which have been reparated 
from other metals occupies Chapter III. In the following 
chapter methods are given for the separation and estimation 
of metals from mixtures and combinations containing other 
metals, and the work concludes with a chapter on 
alloys, in which will be found a full account of M. Hollard’s 
researches on the electrolytic analysis of commercial copper, 
bronze, brass, and lead in its principal alloys. 

The subject matter is well arranged, the illustrations of 
electrolytic apparatus are clear, and there is not that 
redundancy of methods given which so frequently mars works 
of this sort and confuses the reader. 


Electric Bells and Alarms. By F. E. Powstt, 
and Ward.) 6d. 

This little book, forming No. 8 of the Model Engineer 
Beries," and produced by the proprietors of the Model Engineer 
and Amateur Electrician, tells amateur bell fitters a great deal 
about electric bells—more than a great many amateur 
electricians” probably know, but much less than would be 
requisite to instruct or serve as reference to a workman whose 
trade it is to make or install this class of apparatus. The 
former class of reader will probably find it well worth 6d. 


(London : Dawbarn 


THE MINIMUM CHARGING CURRENT OF A 
CONDENSER. 


BY ALEXANDER RUSSELL, M.A. 


The following is a solution of the problem of finding the 
form of the wave of P.D. which produces the smallest effective 
current in charging a condenser to a given potential in a given 
time. It is also the solution of the alternating-current 
problem of finding the form of the P.D. wave which makes 
the condenser current a minimum, the maximum height and 
the frequency of the P.D. wave being given. The solution 
shows that the required wave is triangular in shape. The 
method employed is worthy of notice, as it has been found 
useful in allied problems. 

In Fig. 1 various E.M.F. waves (a), (b) and (c) are repre- 
sented, each of which attains its maximum value E in the 
time ON. The currents (Fig. 2) charging a condenser of K 
farads capacity with these waves are got by the equation 


where the symbols have their usual meanings, 


The areas of all the current curves in Fig. 2 from O to N 
give the number of coulombs K E required to charge the con- 
denser; they are therefore all equal. Hence the mean heights 
(im) of the current curves are all equal. Now if A be the 


8) 


S 40 
p | N 
LN 


E 
J7LLLLLENN 
LIEN 


Time, 
Fio, 1.— Voltage Curves, 


effective value of the current and i the height of the centre of 
gravity of the current curve, then 

A? = 277,,.* 
In our case i, is a constant, and therefore A is a minimum 
when i is a minimum—that is, for the rectangle. 
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Fic. 2.-—Condenser Currents. 


Now the P.D. wave which makes the charging condenser 
current a rectangle is a triangle ((b) in Fig. 1). Hence, when 
we are given the maximum P.D., the charging current of a 
condenser is a minimum for the triangular wave. 


See The Electrician, Vol. XXXV., p. 115, Graphical Methods of 
Finding Mean Square Values." 
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ELECTRICAL TIME SERVICE.* 


BY F. HOPE JONER. 
(Concluded from page 308.) 


In the system which I advocate the self-wound central or con- 
trolling clock has but one duty to perform, viz., to make and break 
an electrical contact every half-minute, and I prefer therefore to 
call it an “automatic timed-switch." Such an instrument neces- 
sarily requires the combination of the essentials of a good switch 
and those of a good clock. I believe I am right in saying that in the 
avetems I have named that combination bas not been effected without 
one or other of the essentials suffering. Either the switch is inefficient 
through lack of power, or the eafe-going and time-keeping of the 
clock are in jeopardy owing to this extraneous duty being required of 
it. In the instrument shown in Fig 3, however, this is not the case. 
A 18 a pendulum driven by an escapement B in the usual way. The 
necessary turning force is applies to the scape-wheel by means of the 
weighted lever C, which in falling through a small arc communicates 
its power through a click and ratchet to wheel D gearing with the 
scape-wheel. E is an armature centred at F. As the weighted lever 
falls in its action of driving the pendulum, its lower limb meets the 
contract screw G in the tail of the armature, and the circuit of the 
electro-magnet and of a large group of dials in series with it is 
closed by the contact of these two paris. The weight is then thrown 
up, and its momentum causes a quick break as the insulated screw 
H cores into action aud the armature is stopped by the poles of the 
magnet. ` | 

This instrument has therefore the two essentials of a good switch— 
a severe rub and thrust and a quick break. It will be noticed that 


Fic. 3.“ 


* Fits, 3, 4 ard 5 are the subject of patents granted to F. Hope-Jones and G. B. 
Bowell, and are reproduced by permission of the Synchronome Syndicate, Limited. 


the switch consists of two moving parts—the armature which drives 
and the weighted lever which is driven—and that the entire energy 
required to keep the pendulum swinging is mechanically transmitted 
through the surfaces of the contact at each operation. Thanks to this 
all-important principle 1 bave never known one of these contacts to 
fail, though some hundreds of them have been in use fur several 
years under conditions in which a relay contact would have struck 
work in a month or two. Incidentally this automatic switching 
operation is used to provide a power of absolute constancy to main- 
tain the vibrations of a pendulum by throwing up the weighted lever 
C every half. minute, and thus it also posscs:es the greatest essential 
of a good clock. 

For operating auy circuit of step-by-step movements the ordinary 
relay form of contact, which has invariably been used before, is to my 
mind quite unsuitable. Apart from the in- ufficieney of the rub and 
thrust, its duration has always been arbitrarily decided by guess- 
worr. Obviously, if the contact is too short, the la sensitive of the 
dials will not respond to it. If too long, there will be a considerable 
waste of electrical energy, and we must not forget that the exact 
duration required varies in every installation according to the time- 
constant of the entire circuit, 

Now in this automatic timed-switch it will be ob:erved that the 
duration of the contact is dependent upon an electro-maynet placed 
in series with all the magnets it has to control ; its duration is, there- 
fore, ?n exact proportion to and dependent upon the time constant of 

the entire circuit. It is easy so to adjust the weight of the two 


* Paper read before the Institution of Electrical Eogineers, Dec. 14th. 


moving members of the switch and the ampere-turns aud self-iaduc- 
tion of the electro-magnet which is emploved to overcome their 
inertia, that the break canuot occur until the electric inertia 
of the whole circuit has been overcome and every dial in it 
has had exactly what it wanted. As illustrating the perfect self. 
adjustment of the duration of the contact under all circumstances 
when performed by this instrument, let me instance its operation in 
the numerous time-circuita where an electric light supply is used as 
the motive power through an incandescent lamp as a working resist- 
ance: in these circumstances the switch automatically proportions 
its supply to the requirements of its circuit by breaking contact at 
the moment when the lamp filament has become sufficiently heate l 
to allow the necessary current to pass. "The gradual rise in current 
secured in this way, and the sudden break at exactly the right 
moment, is in every way beneficial. The former is conducive to 
silence in the action of the dials, and the latter ensures economy. 
Again, in time circuits operated by a primary battery, as the 
internal resistance of the cells rises the duration of the contact will 
increase, and the dials will continue to operate in spite of a con- 
siderable drop in pressure. 

Fig. 4 shows the step-by-step movement or electro-magnetic time 
counter operated every half-minute by the switch described. It is 
of such simplicity that I should feel diffident in bringing it so 
prominently to your notice were it not that cerlain points in it4 
construction have proved themselves to be of vital importance. The 
main wheel carrying the minute-haud has 120 rectangular teeth, and 
the armature lever carries a rectangular steel propulsion click 
limited in its upward movement by a fixed stop. Oaly one other 
click is provided—viz, the backstop—which is also a rectangular 
steel block at the extremity of a pivoted arm. The wheel is pro- 


Fic. d. 


pd by a flat steel spring bearing upon the heel of the propulsion 
click. 

After reviewing all known forms of electro-magnetic time counters, 
Du Moncel lays down the rule that in addition to the impulse click and 
the retaining or backstop click, the wheel must be stabbed by a “cliquet 
d'arrêt,” and, further, that the impulse click must always drive at a tan- 
gent to the wheel. We have ventured to trangress both these conclu- 
sions, and in doing so it appears that we have designed a movement 
which is more certain in action and more capable of wholesale manu- 
facture than any of its predecessors. By driving at an angle of 135deg. 
to the radius and adopting rectangular teeth, we can with safety apply 
a fixed stop above the propulsion click which will effectually arrest 
the momentum of the hands after their forward moveme st, thus 
accomplishing the object of the third click. The position cf the 
propul-ion click and this upper stop is of the greatest importance. 
If we drive at a tangent the slightest eccentricity of the wheel will, 
by varying the dimension between the circumference and the fixed 
stop, allow the click either too much space, so that it locks the wheel 
inefficiently, or too little space, in which case it will jam. The propul- 
sion click in this movement is carried up against the fixed stop 
whether the wheel is eccentric or not, and runs no risk of becoming 
jammed, but remains perfectly free to slide out on the dead surface 
of the next tooth in response to an electrical impulse of any duration, 
provided it is not less than 100th of a second. Another point to be 
noted is that when only two clicks are used, and these are placed 
near one another on the circumference cf the wheel, there is no 
difficulty in adjusting them nor any necessity for accuracy of work- 
manship. ; 
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This movement is particularly suitable for operating turret clocks 
in which the hands are exposed tothe weather. The usual turret- 
clock consists of an ordinary eight-day timepiece built upon a ecale 
proportionate to the increased diameter of its dial. It is a difficult 
thing to build an accurate time-measurer of such a large size, and in 
spite of Lord Grimthorpe’s invention, which prevents the wind 
presure on the hands affecting the escapement, it is seldom accurate 
tnd always costly. Inasmuch as the only requirement is to revolve 
the hands at a given rate, it is obviously economical to accomplish 
this by to much brute force supplied on the spot and controlled by a 
time circuit or a self-wound electrical pendulum of reasonable size 
if no such circuit is available. It is of course necessary to provide 
a very large margin of power to overcome exceptional resistance, 
euch as a gale of wind or the accumulation of snow upon the minute- 
hand. Consequently a much larger size of our electrical step-by-step 
movement is required, and as the inertia of its parts is necessarily 
much greater, the duration of the contact of an ordinary time-circuit 
would be insufficient to operate it. We therefore drive it by a 
separate battery in a local circuit controlled by a relay in the time- 
circuit. This relay is electrically interlocked with the large dial 
movement so that the latter can take its own time to complete its 
cycle of operations, the Jast of which is the breaking of its own local 
circuit. This arrangement is, I think, clearly expressed in the 
accompanying diagram (Fig. 5), and does not require further descrip- 
tion. It will be noticed that the primary electromagnet of the relay 
is in the time-circuit, and that a contact of tbe shortest dura- 
tion will suffice to start the secondary mechanism upon its work, 
which it will then perform in its own time. Even where a 
time-circuit is not available the great expense of the customar 
turret-clcck. movement may be raved by using an ordinary selt- 
wound pendulum-and eecapement in mechanical combination with a 
large step-by-step dial movement ; but the available space in this 
short Paper prevents a description cf it here. I, however, exbibit a 
model, which will serve to show that for this particular purpose an 
individual snd independent self-wound clock is justified by its 
efficiency and economy. 
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Referring again to the small edition of the step-by-step movement 
illustrated in Fig. 3, let us apply a rough-and-ready means of ascertain- 
ing the minimum duration of contact to which they will respond by 
putting a few of them in ter ies with a vibratory interrupter. I take an 
ordinary electric bell for this purpose, and, removing the bell, adj ust the 
hammer to a periodicity of about 25 per.second. You will observe 
that the dials in circuit with it duly revolve at the rate of 12 hours 
per minute, and that whenever I break the circuit they stop at exactly 
the same half-minute, having kept perfectly in step. This test is of 
course unnecessarily severe, and it rade me to ask in all seriousness 
whether, when such step-by-step dials which have not been Feci 
designed for rapidity will work synchronously in response to suc 
rapid and imperfect electrical impulses, they will not serve to dis- 
tribute time in a wholesale manner from house to house when 
" controlled by a properly equipped central time station! 

In such an undertaking we must, before all things, realise the 
enormous responsibility that public time service carries with it. With 
our present method there is, at any rate, some security in numbera, 
and knowing that no two of our ordinary household clocks ever agree, 
we only expect approximate time, and refer to our watches when 
55 accuracy is required. In an electric light service a breakdown 

etrays itself immediately, but in a time- service the ttopping of one 
cr more dials is an unannounced and insidious evil. Perfect 
synchronisation and immunity from breakdown is therefore necessary 
in any system of electric time distribution, There is, however, no 
need to starve it. A hundred pounds or so would equip a central 
station lavishly, and, as the earning power of the lines is great 


(enormous when compared with systems of synchronisation or correc- 


tion), they should be laid as carefully es electric light cables. 
Lest we be tempted to allow considerations of economy to outweigh 
those of recurity, let me quote Antwerp as an object lesson, For 


about 15 years endeavours have been made in that city to work 100 
atreet-corner dials on overhead lines radiating in all directions from a 
central time station, and earthed at their extremities. It is true that 
their step-by-step movements and the switches to control them were 

ly at fault, but no circuit could be considered safe which a storm 
might interrupt and a falling telephone line might short circuit. Tbe 
Antwerp installation has now been abandoned. 

Several suggestions have been made for utilising existing electric 
light networks for time service, but though interesting they are 
impracticable, and I muet therefore deny mytelf the pleasure or 
dealing with them here. In the equipment of a central time 
station it would be wise to provide two automatic timed-switches 
(such as those described in Fig. 2) and a sentinel switch of a simple 
form, of which I show you a drawing, to transfer the load in the 
event of the one in operation stopping from any cause. They would 
carry all the current required in an area of several square miles, the 
spark being of courte ehunted through a non-inductive resistance. 
It would be convenient to use low resistance magnets, and to put 
‘any number from say 50 to 100 receivera in series. The switch 
operates several such circuits in parallel. I think it would be 
unwise to risk the safety of time mains by allowing them to circulate 
in any building. I would therefore confine them to street clocks 
and relays placed in similar positions to metere, from which sub- 
circuits in each building could be operated. An ordinary relay, 
however, would be quite unsuitable to such a purpose; instead, we 
should use the pattern I show you, in which the duration of the 
contact is dependent upon the electrical inertia of the circuit it 
serves, and so designed that it refuees to work at all unless the battery 
power in the sub-circuit is sufficient to run its dials with safety. 
Thus responsibility for failure in local circuits would be decentralised, 
and a glance at the relay would show whether the fault was insuffi - 
ciency of the local battery or a break in the local l'ne. 

Once a reliable time service is established we shall recognise its 
utility for many other things besides turning the hands of our clocks 
It will be required for operating tally clocks and watchman’s watchers 
in factories, for ringing bells at pre-arranged times in schools, for 
speed-recordeis in engine rooms, for automatic cut-in and cut-out 
switches for arc lamps, and last, but by no means least, to enable us 
to supply the most simple and efficient form of electricity meter 
imaginable. 

Is it possible that such a simple method of electrical distribution 
of time will suffice? I maintain that it ie, provided the principles 
upon which the dial movements are designed and the electrical 
impulses are produced and distributed are correct. You will tell me 
that key-wound clocks are reasonably serviceable, and that, thanks 
to the accumulated force of centuries of industry and millions of 
capital, independent timekeepers can now be bought for l». 64d. 
each. You will say that the vested interests of the clock-makiny 
trade are too powerful to admit of such rivalry. But to this I reply 
that the best is bound to win in the long run, and that one wheel 
giving uniformity and accuracy without weekly winding is better 
than the five or six wheels, the escapement, and the pendalum of an 
ordinary clock which requires weekly attention. 

With a capital outlay of only a few pounds, and without organi- 
sation, already several large blocks of offices in the City have this 
time service installed, the tenants gladly paying £1. 1s. per dial for 
the first year aud 102. 6d. per dial per annum afterwards ; and even 
at these low figures the business offera tempting prospects to the 
financier. At such a popalar price it would not be unreasonable to 
expect that electrically propel ed dials will be required in 50 per 
cent. of the offices in a busy district of the City, Greenwich mean 
time being guaranteed, and no charge being made for erection in 
addition to the rental. Further, the tenants would be spared the 
inconvenience of the weekly visits of the clock-winder. We must 
not wait for the municipal authorities to establish a public time 
service in the streets, for they never yet in this country took the 76.6 
of pioneers. It is not sufficient for them that the majority of the 
more important towns of the Continent have for years considered 
street timing as much their duty as street lighting and street cleaning, 
varticularly as existing systems have not been uniformly successful. 

rivate enterprise must lead the way. The commercial consideration: 
have been carefully looked into, and the existence of a demand for 
such a service has been proved. I believe I have demonstrated by 
theory and practice that these instruments are capable of supplying 
it, and that it now only requires the electrical engineering profession 
to take it in hand to establish public time service on the fame firm 
footing as e'ectrical light supply. 
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HOW TO GET RID OF THE Ir ERUPTION WITH. 
OUT CHANGING ANY OF THE LEGAL UNITS. 
BY PROF. REGINALD A. FESSENDEN. 


As far hack ax 1882 Oliver Heaviside, in one of his articles 
publiehed in The Electrician, referred to the inconveniences arisin 
from the fact that 47 enters into the cquations for voltance and 
gilbertance. He proposed, later, that the matter should be remedied 
by changing the size of the units of current, voltage, magnetic flux, 
and difference of magnctic potential. This change, whilst no doubt 
very desirable, has not seemed to be very practical, especially since 
the size of some of these units has been fixed by law. How great 
the inconvenience is which this 4z factor introduces will be 
ecen when I mention (what I shall show in a Paper, to be published 
soon) that its retention necessitates the use of no less than 26 
. distinct additional electrical terms, with their corresponding symbols, 
all of which would disappear, without the need of introducing 
any fresh ones to take their plac2s, if only the gilbertance were 
defined as the curl of the current and the voltage as the curl of 
the time rate of magnetism. Rather than go through the years 
dragging this collection of mathematical junk tied to our tails, it 
would seem as if it would be preferable to insixt on mew legal 
definitions of the units This would, however, doubtless meet with 
great opposition, and would not, with our conservative Governments 
take p'ace within probably 50 vears. 

I have, to my great delight, found a way of getting rid of the 47's 
without changing any of the legal units or creating any trouble 
whatever. It consists simply in taking the magnetic permeability 


of the ether as (47)? instead of unity. (I am aware that the per- 


meability of the air is taken as unity, but there is a mix-up 
here, too, as v is generally taken as the velocity of light in vacuo.) 
If we do this we get the following: Unit of current, ro change. 


Unit of voltage, no change. Unit of difference of magnetic 
potential, 47 times as big as of old i. e., new unit equals 1 ampere- 
turn. This bas the advantage that it is alr.ady used in practice 
Unit of nanus of magnetism, 1/4” times as big as before i. e., eame 
size as old magnetic line. This also is used in practice. Unit of 
magnetic permeability, 1/47 times as big as before. This dees not 
hurt anything. 

There is no change in any other way, and 1/ Hal is as before the 
velocity of light in a substance of unit permeability and epecific 
inductive capacity. 

We have now no use for magnetic flux as distinguished from quantity 
of magnetiem, or of electrostatic flux as distinguished from quantity 
of electricity. Consequently, the 26 separate and distinct electric 
terins above referred to, with their corresponding symbols, disappear, 
to our great jov and the relief of the alphabet. Moreover, the 42 
does not pop up in the equations for the attraction of point charges. 
Instead of simply driving the 47 from one important point to 
another, we have practi y got rid of it by sticking it on to one of 
the constants of Nature. This may not seem a nice thing to do to 
Nature, but then the did not consider our own feelings when she 
made z what it is. It is a sort of poetic justice. So far as our own 
convenience is concerned, the 4 is practically gone, for we can j ust 
as easily call the permeability of iron 3,000 as 20. 

To compare the new and old quotations, to see the general im- 
provement : — 


OLD EQUATION. New EQUATION, 


gy M 
SN E" 
b» $^ 
Br z 
G=HrIn G=In 
E= AN E= NI 


Wheie N = quantity of magnetism, G = difference of magcetism 
P. et., E = voltage, and N the number of magnetic lines. 

It thus seems to me that we have here an easy method of carrying 
out Heaviside's reform. without making any disturbance with 
established things. The question is now one of ** practical politics.’ 
No one will object to us electricians making the permeability of air 
(17), or of taking the ampere-turn as the unit of gilbertance. In 
fact, if the powers that be have realised low great tte imminence of 
a strong demand for reform has been, they will probably give us 
their blessing for not disturbing them. 

Another question comes up- that ix, the reversal to absolute unit: 
The practical men do not want the eo-calle 1 practical units. They 
tind them a nuisance. I would suggest, instead of callinz the 
absolute units of quantity, voltage, &c , bv new name», that we simply 
add the suffix ma or sta to denote that absolute magnetic or elect ro- 
static units are meant. Thus, the absolute electromagnetic unit of 
difference of electric potential would be the Volma, equal to 10:5 
volts. The absolute electrostatic unit would be the Volsta, So the 
Coulma would he 10 coulombs, &c. 

Then I would propose a system of other affixes, to denote space, 
area, volume, and time differentials, also configuration constan's. 
Thus, the Volinal would be the elec ric intensity or volmas per em. 
The Coulmar would be the quantity of electricity per cep. eq. The 
Coulmav would be the volume density of electricity. The Coulmat 
would be the time diff: rential of quantity, or the electric current. 
For multipliers use Houston and Keunelly’s system. 

In fact, a whole system of nomenclature is thus built up, just a; 
was done by the chemist» In the Paper referred to I shall give the 
matter in detail. At present I would like to have criticisin of both 
the matters mentioned— i.e., the new way of getting rid of 4x and the 
nomenclature. 
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THE BONN ELECTRICITY WORKS. 


Some little time ago we referred briefly to an electricity supply 
works which had been erected in Bonn, utilising a 2 x 220 volt 
three-wire system, with not only an earthed iniddle wire but a bare 
aniddle wire. This station, which has now been running since the 
middle of February, 1899, was described in detail in the Elektrotech- 
nische Zeitschrift of December 7th. Another somewhat new feature 
in the distributing system is, that although the station itself is on 
the borders of the district supplied, a main feeding point has been 
chosen in a central position of the town, which is fed directly from 
the station by four heavy cables each of one square inch section, and 
from this feeding point 13 pairs of feeders radiate out to the actual 
feeding points on the distributing network. 

Dr. Paul Bauer, who is the writer of the article in our contem- 
porary, states that Bonn is the first town in Germany to adopt a 
2 * 220 system of any large size, although there are several smaller 
Ert employing 220 volt two-wire systems in that country. Since 
the erection of the Bonn station was started, the towns of Crefeld 
and Basle, Switzerland, decided to employ similar systems, ana these 
will shortly be in operation. The expectation that the weight of 
copper empluyed would be a quarter of what was nece:sary on a 
2x 110 volt system was not absolutely fulfilled in practice, although 
of course there was a great saving. There were two reasons for 
tlie In the first place, increasing the load in this proportion 
would mean that the current density in the copper would be 
doubled, and, especially in the case of short feeders, this would 
result in a current density exceeding what is generally considered 
permissib'e. In the second place, some small and lightly loaded 
distributing mains would, according to this calculation, have sections 
1 maller than would be advisable from practical considerations, These 
points apply especially to a 2x 220 volt svatem with a bare middle 
wire, as the bare middle wire itself cannot be greatly reduced, on 
account cf possible electrolytic or direct chemical action upon it. 
Moreover, tbe eatth currents emanating from the adoption of the 
middle wire woul), if a great fall of pressure were allowed on it, 
cause disturbances to the telephones (which are cn the siogle wire 
earth-return system in Germany) and cause electrolytic action in 
otlier conductors under the streets. In addition, the cost of cable 
does not increase in proportion to the section of copper, but at a 
slower rate, and the cost of cable fittings is practically the fame for 
the two pressures. So that, taking all in all, one can reckon that the 
c st of a 2x220 volt network amounts to from half to three- 
quaiters that of a 2x 110 volt one for the same supply. 

After pointing to the advantage of a 2 x 220 volt system, that the 
sime machines can be employed both for lighting and traction 
(although of course not from the same bus bars if the full pressure 
is employed for the traction with an earthed return), and the disad- 
vantage in the necessity of having so many arc lamps in series of 
constant pressure mairs, the writer proceeds to describe the gene- 
rating station, which has some points of interest. The water in 
Bonn cannot be employed directly in the boilers, on account of its 
extreme hardness, and has first to be freed of lime and carbonates. 
For this purpose golutions of caustic soda and quicklime are 
employed to precipitate the lime and carbonates respectively. The 
two solutions are kept in separate wrought-iron vexsels, and they 
are fed automatically into the water. After this mixing in a 
special ves:el, the filtering takes place in two cylindrical vessel: 
with funnel-sbaped bottoms, in which the precipitate collects. 
The vessel i3 £0 constructed that this slime can be conveniently 
removed from time to time. Thence the water is l«d to two tanke, 
frm which it flows directly to two feed-pumps bencath. This 
water-softening and cleaning plant can deal with 2,640 gallons of 
water per hour. Steam is led to the four-throw Weise and Monski 
feed pumps (capacity of each 3,170 gallons per hour against a pres- 
rure of 1471b. per sq. in.) through wrougbt-iron ring mains with 
copper bends, Tke water condensed in the various steam mains 
is, when clean enough, allowed to flow into the feed tank; and 
the feed is further heat d by leading the exhaust ftom the feed 
pumps thiough the mixing ve:sel into the open air. A cooling tower 
is employed for the circulating water of the condenser. 

The boilers are two in number, by Messrs A. Büttner, of 
Uerdingen, and designed for quick steam raising. Each contains 
117 inclined water tubes 3774in. diameter, O'14in. thickness, and 
16ft. bin. long. Each boiler is fitted with a superheater of 520 tq. ft. 
Leating sui face, consisting of a number of thin wrought-iron tubes 
placed in the path of the furnace gases, and through which the steam 
fram the boiler is led to the mains. This increases the temperature 
of the steam by 40°C. t) 60°C. Two different systems of “ smoke- 
consuming " stokers bave been put in, to enable a comparison to be 
made between them. One is by Kowitzke, of Berlin, and the other 
by Frohlich, of Leipsic. In the former a sutliciency of strongly-heated 
air is automatically led through a cast-iton fire bridge of peculiar 
format ou and provided with hollow spaces This supply is 
regulated automatically by a stop valve controlled bv gearing 
for a certain time alter fre-lh fuel has been added, and in this 
way perfect combustion is at'ained, The Frohlich stoker is briefly 


an inclined grate, which the fuel reaches through a hopper without 
the entrance of cold air. The fuel slides down the grate as it 
gradually burna, and finally falls into the ashpit through a trap at 
the end of the grate. Above the grate is a bridge of refractory 
material in which are air channels, and the glowing walls of this, in 
conjunction with the air entering through these passages, are said 
also to effect complete combustion. A convenient arrangement is 
provided for removing the a-hes Two similar boilers are now being 
erected, in addition to those already working. 


Wrought-iron duplicate steam mains with copper bends lead to the 
engine room, where there are at present two vertical compound 
engines running condensing at 150 revs. per min., and with an 
average output of 200 H. . and a maximum of 250 fl. P. each. They are 
from Me:sre. G. Kuhn, of Stuttgart, and their main dimensions are: 
H. P. cylinder 183in., L. P. cylinder 27in., stroke 17-7in. They have 
piston valves, and regulate by vaiiation of the cut-off in the high- 
pressure cylinder. The condenser pump is also of Messrs. Kuhn's 
construction, and is worked from the cross-head. The engines are 
arranged to work condensing or non-condensing. According to the 
guarantee, the engines are to develop 200 B. . with steam at a 
pressure of 132]b. per sq. in., using 17:2lb. of steam per 1. H. P. per 
hour, and 17˙6ʃb. of steam at the maximum load of 250 H. P. A half 
per cent. speed variation is allowed during one revolution. A 
Swiderski triple expansion engine, rated at 650 E. p., is being erected 

The engines are directly connected to the dynamos, which are of 
the Siemens Halske internal pole multipolar type, capable of gene- 
rating 175 kw. each at a pressure of 440 to 550 volts when running 
at 150 revs. per min, A maximum temperature rise of 50°C. is 
guaranteed, and an efficieucy of at least 90 per cent. For the 
Swiderski machine, a Siemens and Halske dynamo vill also be provided 

The battery consists of 290 (E 23) Tudor cells, with a capacity ot 
540 ampere-hours at the maximum charge or discharge rate of 180 
amperes, or a capacity of 700 ampere-hours at 70 amperes discharge. 
Four hundred amperes may, however, be taken from the battery 
without injury. The cells are erected in two rooms above one 
another, and two similar rooms above these are provided for asimilar 
battery which will eventually be put in as a “ buffer-battery " for 
tramway work. Thirty-eight regulating cells are provided at each 
end of the battery, two to each contact of the regulating switch. A 
combined set of balancing trausformer and boosters is employed in 
much the same way a3 is done in a number of modern stations in 
this country. | 

The switchboard is of marble mounted on an iron framework, and 
is placed at a distance of 5ft. from the wall on a platform &ft. 3in. 
above the ground. All the fuses for the machines, batterv, and 
feeders are fixed on the wall below the platform, and shut otf from 
the rest of the engine room by an oaken wall with a side door at the 
end. Here are also meters and switches controlling the pump motors. 
The back of the main switchboard is also accessible through a door 
at the end. An innovation is the insertion of bells across the 
resistances bridging the contacts of the battery regulating switches, 
so that a bell rings if the switch is left between two contacts. The 
etation pump-motors, and station lighting are arranged so that they 
can be switched on to either side of the hace wire network, and thus 
aid in balaneiog the load. 

The arrangement of the feeders has already been referred to. At 
the central feeding point is a small iron tower, similar ia form to the 
transformer houses so common on the Continent, and from here all 
the feeder circuits are branched off through tuses. Two ammeters 
are ranged with plugs to fit into contacts on either side of the fuses, 
so that an ammeter cin be cut in and the current through the feeder 
measured without interrupting the circuit. Pilot wires run from the 
feeding points to this central switching point, and thence to the 
station, and there is alzo telephonic connection to the station, eo that 
testing is greatly facilitated. The distance of the farthest point of 
the network to the station is about 2:4 miles, and the whole length 
of streets in which cable is laid is 18 miles. At all feeding points 
and branching or crossing points of the network, disconnection boxe: 
are provided, but in making house connections it is unusual to dis- 
connect, it being found that an experienced jointer can do the work 
while the cables ere live. The network is designed for an equivalent 
of 8,000 16 c.p. lamps, on the basis of 2x50 volts drop of pressure 
from station to feeding points and 2x3 volts on the distributing 
network. 

All the house connections are made as three-wire connections. Up 
to about 20 lamps the wiring is connected to one side of the three- 
wire network, and the service cables end in a switch fuse which 
enables either outer to be connected to the wiring, the free pole 


remaining covered by a protecting cap. Connections of over 20 lamps 


two separate single-pole fuses are employed, and the circuits of the 
house wired on two absolutely separate circuits, one on each side of 
the three-wire system. No fuses or switches are connected on the 
middle wire. Motors over 2 H. P. are connected between the outers. 
When sopply was started in February, there were 350 consumers, 
and the number now exceeds 400. This is considered a large demand 
for the first years working in a town of 40,000 inhabitants. No 
trouble has been experienced with thé new,syatem of distribution. 
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THE YULCAIN ELECTRICITY PREPAYMENT METER. 


In a recent number of LIndustrie Electrique there is a somewhat 
lengthy description of a new meter which has just been put upon 
the French market, and of a special prepayment mechanism which 
can be attached to it. So far as we can see, there seems to be little 
that is new in the meter itself. It appears to be merely a simple 
modification of the ordinary Thomson meter. The additional 
il ped mechanism is exceedingly ingenious, and its cost is 
said to be small. 

Briefly we may describe the principle of the prepayment 
mechanism as follows : A coin dropped through the slot permits of 
a spring being wound up by a definite amount, and this subsequently 
unwinds at a rate proportional to the speed of the counter, whcse only 
function is to move an anchor escapement— different from the case 
of a clock, where the escapement maintains the motion of the balance- 
wheel, Since the speed of the counter is proportional to the power con- 


DETAILS CF VULCAIN 


sumed at every instant, the mechanism will automatically break the 
circuit when a certain definite quantity of energy, fixed by the cost per 
unit and also of the coin adopted, has been cont umed. Four example a 
penny is dropped through the slot A, and the handle C is turned in 
a clockwise direction. Ihe coin forms a projecting tooth on a wheel, 
and gears with a train of wheels which finally close the switch D. 
By the arrangement of the spring r this switch makes contact until 
the wheels have moved backwards by the eame quantity through 
which they were originally rotated. A number of coins may be 
inserted at once and the handle turned through corresp nding 
amounts, thus requiring less attention and ensuring an unbroken 
supply of current. The reading on the dial marke “ pièces à con- 
sommer“ shows the reserve of coins still remaining in the instru- 
ment. When the reading on the dial is 0, the circuit is open; after 
putting in one coin and tuning the bandle, the reading is 1; and 
s on. As each penny worth of energy is consumed, the reading is 
successively 2, 1, and 0, and then the switch opens and the circuit 
is broken. The to'al number of coins which have been used js 


registered on the dials marked “totalisateur des pièces? This is 
readily checked bv observing ou the meter itself how much energy 
has been corsumed. 


Detailed Description.— An arbor, A, has fixed at right angles to it 
another arbor, A’, which serves for the axis of rotation of a small 
bevel-wheel b, gearing with two other», B, B', mounted on the same 
epindle. D is fast-ned to a ratchet-wheel placed behind the lever 
F (not seen in the figure), while B' is loose on A. This ratchet- 
wheel is set in motion by the coin, and moves through pgth tura for 
each coin introduced. The spindle B and the wheel attached to it 
will therefore turn by a similar amount. On the spindle B' 
is fixed a t^othed wheel, E, gearing into the train E, E, E, 
terminating by an anchor escapement, 8, which is further 
connected to a lever, S', carrying a fork. Between the 
prongs of this fork passes the pin T of the flat crank p 

xed on to the spindle governing the registering mechanism. 
On A is similarly fixed a cam, K, which works the mechanism of the 
switch for opening or closing the lamp circuit. Suppose, now, a 


PREPAYMENT METER. 


coin is introduced and the rateliet-wlieel rotated through }th of oae 
revolution. The pinion B will gear into the second pinion b, so that 
A’ moves through an ang'e halt that described by B and in a plane 

rpendicular to A. Hence, after J;th turn, A’ will gear into A— 
t.e. for each coin introduced A turns through ;'th revolution. In 
the space X is arranged a spiral spring, one extremity of which is 
fastened permanently to the base-plate of the mechanism, whilst the 
other is fixel to A; so that whenever A is moved by a coin the 
spring will be stretched in consequence of the unwindiog by 5th 
turn of the extremity of the spiral This will make the spindle A 
move backwards, and therefore also the spindle B' and the wheels 
E, E, E, i. e., the motion of the spring will be transmiit.d to the 
escapement S. We see, then, that the action of the counter is trans- 
mittel to the pin T, the escapement then permits the movement of 
the various wheels EE,E,... on their axis, so that A’ finally returns 
to the position it originally occupie before the coin was introduced. 

The cam K fastenel to the arbor A rests lightly on the prong 1 of 
the fork F, governing the bar D, which closes the circuit when it 
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enters between the plates M. The object of the second prong 2 on 
C will be explained immediately. When the first coin is introduced, 
the first th revolution impressed on A connects F through the pin 1; 
F will then be forced on tothe knife edge 3. This is just sufficient to 
make the lever D enter between the plates M and close the circuit. 

The circuit being closed, the counter rotates, and at each turn of 
the train, the escapement, the pawl of the wheels E E, E,, the 
spindle A’ and the cam K are all set in motion. The return of K 
to its original position brings the spring r into action, releases the 
switch bar D, and breaks the circuit. 

It will be readily understood why, with this mechanism, any 
number of coins up to 19 may be introduced, for 19 coins will rotate 
A through 38th turn only, and to disconnect from 2 and 3 A would 
have to move backward by the same amount. In the train of wheels 
E E, E... care is taken to make the wheels * k readily accessible. 
These are for the purpose of changing them with others having 


VcLCAIN METER, SHOWISG PREPAYMENT MECHA“ ISM. 


different numbers cf teeth, thus allowing a change in the quantily 
of energy supplied for the same coin. The dimensions m 1ked on 
the figure represent millimetres. 


ELECTROLYSIS OF CAST-IRON WATER MAINS.* 


BY PROF. LUCIEN I. BLAKE, 


The effects of electrolysis from electric railways are generally 
considered ss limited to those points where currents are leaving 
underground metallic structures, for a passage through the evil and 
thence through other conductors to the power house, Voltage 
measurements have becn relied upon to determine the regions within 
which currents are thus leaving the underground structures, and these 
measurements establish the so-called electrolytic danger areas. Recent 
observations and experiments of the writer prove, however, that effects 
of electrolysis upon water mains are not limited to the above deter- 
mined danger areas. If the water mains were continuous metallic con- 
ductors, then indeed no electrolytic dangers would occur to them out- 
tide the above areas, and they might be allowed to form a part of the 
return circuit of the e'ectric railway. Then bonding these mains to 
return feeders would be safe ard advisa'le, just as now the metallic 
sheathings of underground telegraph and telephone cables are so 
bonded. But, unfortunately, the mairs are not continuous con- 
ductors, Resistance at the joints in cast-iron pipes is sufficient at 
most joints to shunt a portion of any current allowed in these mains 
around the joint through the soil outside, or water inside, or through 
both. Thus on the positive side of joints the effects of electrolysis, 


both external and internal, are to be apprehended. To determine 


d From the E ectrical World of New York. 


this as a fact beyond question, the writer has made, first, a series of 
measurements upon joint resistance in cast-iron mains, both in the 
laboratory and in the field ; and, recond, has discovered in man 
instances the actual electrolytic effects, both external and internal, 
near the joints. 

Three lead-caulked joints, from a 6in. cast-iron main, taken from 
Kan:as City water system, were measured by voltmeter-ampere- 
meter method, with the following results :— 


— E.M.F. (around joint)| Current. | Resistance, 
24 millivolts. 09 amp. | 0:0266 ohm. 


Specimen I... ... 


Ditto IT. ...... 45 ditto 11:4 do. 0:0321 do. 
Ditto III. ..... ‘ 37 ditto 14 do. 0:0264 do. 
l Av. 00243 ohm. 


The res'stance measured of a 12ft. length of this pipe gave 
0:000354 ohms. The average resistance of these joints, then, is 
79:9 times the resistance of one length of the pipe. The current was 
supplied from Chloride accumulators, and Weston instruments 
standardised by Kelvin balances were used. 

Measurements were then made upon a line of 6in. cast iron main 
which has been in use now 13 years aud is carrying water under 
about 801b. average pressure. This main is in the city of Lawrence, 
5 P 687fv. of it were measurel The following table gives 
the results :— | 


Drop around joint. Resistance. 
No. of teste. PMillivolt. Ampere | Ohm. 

1 | 983°3 1:3 0:546 
2 1,0090 1:8 0:555 
3 | 1,466 6 18 0:545 
4 1,4500 27 0:557 
5 1,556:0 27 0:580 
6 . 1,516°6 2:65 C574 
7 985:5 | 1:3 0 546 
8 1,0000 | 1:8 0:555 

| Av. 0°556 


Resis'ance of 58 lengths of Gin. main at 0:000354 per length of 12ft., 
0:021 ohm ; resistance of 58 joints, 0:535 ohm. The total resistance 
of the 58 joints forms therefore 96] per cent. of the total resistance 
of the 687it. Measurements of each individual joint resistance were 
then male upon 399ft of 20in. cast iron main which had been in 
use in Kansas City since 1882 under 100lb. pressure. This main 
cro:ses the Kaw river on a pipe bridge, and the housing was removed 
s) that eich joint could b» measure I. The readings were taken 
between monet aud 5 a.m , when but one owl" car was running 
hourly upon the whole electric railway system, and an invariable 
voltage could then be supplied from storage cells. 

The experiments were so arranged that voltage drop could he 
measured around cach joint and simultaneously around one pipe 
lergih, including its particular joint. In th's way resistances of 
s 8 terms of pipe lengths were obtained. The following is 
the result :— 


| Voltsge | Voltage | Joint re- Voltage | Voltage | Joint re- 


drop drop | sistance drop drop | sistance 
No. of around | along | in equi- | No. of | around | along | in equi- 
joint. joint in pipe. Not) valent | joint. | joint in pipe. Not] valent 
| milli- jincluding| pipe milli- ſincludiog pipe 
| volts. joint. | length. volts, | joint. | length. 
1 0% 56 8:9 20 0'4 02 4 
2 08 34 41 2l 15:0 110 5 
3 10 8˙0 80 22 02 19:8 99:0 
4 , O05 18:5 570 25 0-2 178 88:0 
5 C4 19:6 49 0 24 04 9:6 210 
6 | 03 | 176 | 440 25 0-4 3'6 9:0 
7 06 174 290 25 04 04 10 
8 0°6 6:6 11:0 21 04 0:2 4 
9 06 9:8 16:5 28 04 02 4 
10 0% 16:2 21:0 29 04 0'4 1:0 
11 0°6 10:2 17˙0 30 0:4 0:4 1:0 
12 0:4 112 28 0 31 04 0-2 4 
15 | 04 6'4 16:0 52 0:4 02 $ 
14 04 8:0 20 0 35 0:5 01 4 
15 0 02 à A 04 02 $ 
16 0:4 0:6 à 35 0:4 0:2 4 
17 0:4 0:2 $ 36 04 0:2 i 
l8 | O4 02 $ 37 04 0:2 $ 
19 | 02 02 10 38 04 02 à 
Totals :— c9 221:0 54347 
Total drop in pipe . . . 29:4 
Total drop in pipes and jointa ............ 250:4 


Therefore the resistance of the joints is 88} p:r cent. of the total 
resistance, The average of six direct measurements of the total drop 
of the above main gives 0'3 volts with a current of 9:2 amperes. 
This would give a mea-ured resistance in 399ft. of the 20in. main to 
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be 0:326 chm. The calculated resistance of this amount of 20in., 
exclusive of joints, is 0:0364 ohm. The joint resistance must make 
up the rest of the total measured resistance, or 0°2896 ohm. The 
joint resistances therefore form 884 per cent. of the total resistance, 
which checks with the above within the limits of error. 

It should be stated that for this calculated resistance of the pipe 
measurements were made to determine the specific resistance of the 
cast-iron of the pipes. A Thomson's conductivity bridge was used, 
made by Hartmann and Braun, and the average of several measure- 
ments on two bars cut from the 20in. main, which were respectively 
500mm. long and žin. x jin. in section. The copper bar for comparison 
was commercial bus. bar bin. x Tin. eection, 500mm. long. The results 
gave an average of 56:5 times the resistance of copper of similar 
dimensions, and this number is used in the above calculations. 

Measurements were also made on 4001t. of 36in. main which was 
exposed in Kansas City. ‘The total measured resistance, including 
the 34 joints, was 00103 ohm. The calculated resistance of the pipe 
alone is 0000346 ohm. The joint resistance is therefore 96 7-10 per 
cent. of the total resistance. 'lhe current was from a storage batterv, 
used after the railway power was cut off after midnight. From the 
above direct measurements it is evident that the joints in cast-iron 
water mains form a large percentage of the total resistance of the 
mains and prevent the mains from being considered continuous 
conductors in the sense a metallic sheathing of a cable iv. 
The resistance conditions for shunting a current around the 
joints are therefore present in general upon water maine. 
Furthermore, that such . actually occurs on cast - iron 
mains in use and exposed to leakage currents from electric 
railways has been proved by the writer by electrolytic effects dis- 
covered near jointa, both inside and outside, on mains which the 
writer has taken up in Kansas City. A 12in. pipe line running at 
right angles to an electric railway, and which was negative to the 
rails, was found to be carrying a current of varying strength and 
delivering it into a 36in, main some 750fr. distant. 

Electrolvtic pittings were found on many sections near the joints, 
only on the positive side, where the current was shunted around 
the joints. Some of the pittings were jin. deep. The interior of the 
pipe could not be examine. Amin, a length of Gin. cast-iron main 
was taken up in another part of the city, and internal electrolytic 
effects were apparent near the joint. A chemical analysis of the 
material dug from pits gave 223 per cent. graphite, 49:7 per cent. 
iron. A second length was removed aud broken into, and a fresh 
fracture revealed internal electrolysis bv the discolouration of the 
iron where the pitting was taking place, and which was already jin. 
deep, beginning from the inside. A number of similar cases were 
discovered, and are convincing proofs that cast-iron mains cannot 
convey currents without electrolytic damage, when these mains form 
part of the return circuits of electric railways. 

It is not the purpo:e of this Paper to treat the general subject of 
electrolytic dangers to underground metallic structures, but to call 
attention to the fact that the use of grounded electric railway circuits 
is beginning to reveal these added dangers to cast-iron mains. The 
plan of occasional bonding of rails to water pipes when the pipes 
ure negative to the rails, and tben, near the power house, the further 
bonding of the pipes to return feeders, is sure to invite current upon 
th: pipes, and thereby evidently intensify electrolytic effects at the 
jointe. The insertion of insulating joints in the mains or an occa- 
sional non-conducting length, must act like joint resistance, and thus 
etill further endanger the maine. So long as leakage currents are 
allowed to traverse the mains, it seems proved from the above that 
the mains are in danger, and corroborative evidences are accumu- 
lating in cities other than Kansas City, and which are known to the 
writer. 

Nor does the asphaltum coating of the pipe protect it. Under the 
asphaltum, which remains bright and apparently intact, pittings will 
be found, and a fresh fracture or a careful scraping away of the 
coating will reveal spots of graphite structure left from electrolytic 
action on cast-iron. It is obvious all conduction by the pipes must 
be avoided tu ensure immunity from electrolysis. 


THE FAIRY ANNUNCIATOR. 


There has just been introduced into this country from America a 
new type of annunciator, which from its simplicity in principle and 
constructional detail, its compactness and its low price, will, we 
believe, find much favour. The priaciple utilised is that of the 
colouring produced in a solution of potassium iodide due to the 
liberation of iodine when a current passes through it. In the pres-nt 
case, the current is complete! through any one of a number of 
platinum studs, and the colouration is produced about that stud 
through which the circuit has been completed. The colouration 
may be made more intense, aud the degree of permanence altered by 
changing the character of the solution in accordance with a given 
recipe. The colouration may thus be made to disappear in any time 


between 30sec. and 5min. Squeezing the indiarubber ball at the top 
agitates the solution and causes the colouration instantaneously to 
disappear. Each of the studs is connected to a separate room, and 
circuit is made through an ordinary bell-push, which at the same time 
rings a bell to call attention to the summons. Five or six Lec'anché 
cells are nee led to work the annunciator and bell, but it is claimed 
that these and the solution will require no attention for a very con- 
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siderable period, after once being setup. On account of its small size, 
a 12-hole annunciator being shown one-third full size in the figure, 
it may be placed almost anywhere—on a bracket, shelf, or side table. 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


New York, December 15, 1899. 


The Pacific Cable in Congress.—A bill has been introduced 
in the United States Senate to authorise the construction of 
a cable from the United States to Hawaii and Manila by way 
of Guam. It authorises the Secretary of the Navy to con- 
tract for the laying of thecable, which is to be operated under 
the direction of the Postmaster-General, and $11,000,000 
is appropriated for the purpose. On Dec. 5 a bill was 
introduced in the House of Representatives for the laying of 
a cable to the points named above. The cost of it is limited 
to $3,000,000, and a preliminary appropriation of $500,000 is 
made to begin the work. The cable is to be laid under the 
direction of a commission composed of the Postmaster- 
General, the chief signal officer of the army, and three other 
members to be appointed by the President. The rates are 
to be not more than 35 cents a word from San Francisco to 
Honolulu, and not more than $1 a word to Manila. 


Power from the Pacific Ocean. —The Dominion Government 
is now considering the application of & British Columbia 
syndicate for foreshore privileges in Vancouver harbour.. The 
scheme is to establish electric power works to be driven by the 
water that rushes into the harbour of Vancouver, through the 
narrows, at nearly all stages of the tide. Prospect Point, 
which is one of the best known of the scenic attractions of 
Vancouver at the entrance of the harbour, will be the site of 
the principal works for the generation of electricity to supply 
the lower mainland. About 2,000ft. of the foreshore extend- 
ing out 150ft. from the narrowest part of the harbour is asked 
for there, and farther down at Brockton Point about the same 
amount of property is included in the request. Farther up, on 
the opposite side of the city of Vancouver, there are extensive 
tide flats, opposite which are the dangerous narrows ; and thi3 
Iccation the syndicate asks to be granted to them for a dis- 
tance of one mile long and a half mile in width, with about 
half as much land also on the opposite side of the narrows, 
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f 
This is the spot where it is proposed to erect the main elec- 


trical buildings. The three points are far enough apart that 
the tide changes come at different times, and there is always 
a run of five or six miles at one of them. If all else should 
fail, there is a large stream running through the tide lands 
from the mountains, and this in itself would be sufficient to 
supply all demands. If the Government grants the conces- 
sion, a strong local company will be formed to exploit the 
scheme. 


“ The Motorman as an Element of Street Railway Economy." 
—This was the title of a brief Paper recently read by Mr. 
Charles Hewitt, engineer of the Union Traction Co., of 
Philadelphia, before the Engineers’ Club in that city. The 
Paper gives some interesting results of observations made to 
determine the extent the motorman enters as a factor in the 
power consumption by the cars. Tests were made by placing 
a wattmeter on a car without the knowledge of the motorman, 
and then having that car run on various routes by a number 
of different motormen. All the necessary records, such as 
the number of passengers, the time, &c., were kept, and the 
results were given in two tables, one showing the watt-hours 
per car mile by trips irrespective of motorman, and the other 
showing the watt-hours per car mile per motorman irrespective 
of trips. The results showed that the number of passengers 
carried had an almost inappreciable effect on the watt-hours 
per car mile, and that the variations in the amount of energy 
consumed depended almost entirely on the motorman. The 
watt-hours per car mile varied very greatly for different motor- 
men, but were nearly constant for the same motorman. They 
indicated that the usual test of a motor made in this way is 
really a test of the motorman. Omitting extremes, which 
may have been due to abnormal causes, the saving if all 
the motormen were as good as the best amounted to 48 per 
cent. The results showed what an important factor the 
motorman really is in the amount of power consumed by the 
cars, and how important it is to properly instruct the motor- 
man in the most economical use of the controller. He also 
mentioned some tests in which the motormen were instructed 
to use only the series connections ; and it was found that they 
could make the trip in the same time, with considerably less 
energy than the usual amount: the maximum speed of the 
car was not so high, but the average was the same and the 
amount of energy consumed was considerably less. This, 
however, was accomplished only with certain motors which 
had been installed on some of the ears, and would not apply 
to the usual motors. 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

* The Blectrician " Electrical Trades’ Directory and Hand - 
book for 1899.— The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s, 9d. ; abroad, post free, 63. 6d. (United States 73. 6d.). 


“‘SUBMARINR CaBLR-LAYING AND Reparrinc.”— By H. D. Wilk' n-on, 
M. I. E. E., &c., fully illustrated; price 12s. Gd. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

‘“ PRACTICAL NOTES Fon ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The auchors 
give in a clear and concise manner a good summary of the general prin- 
ciples of electrical science. 

“ MAGNETIO INDUCTION IN IRON AND OTHER MRTALS."—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. 

„Tux INCANDESCENT LAMP AND 1T8 MANUFACTURE,"— By Gilbert S. 

m. Price 7s. fd., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


“THe STEAM ENGINE INDICATOR AND INpIcATOR DrIAGRAMS."— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


‘ THE ART OF ELECTROLYTIC SRPARATION OF METALS.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic serara- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


“Tag MANUFACTURE OF ELsgcTRIO Licht CARBONS.” — A Practi al 
Guide to the establishment of a Carbon Manufacto Fully illustrated, 
priceds 6d.; post free, Is. 9d. In this work the author gives useful hints 
a* to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of cost of the plant required. 

“ THE CENTENARY OF THE ELECTRICO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 3d.; strong cloth, 
2s. 6d., post free. : 

*'LocALISATION OF FAULTS IN Exectric LicHT Marws."—By F. C. 
Raphael Price 58., post free. The book deals with the im nt subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


„ Motive POWER AND GEARING FOR ELECTRICAL MACHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting and power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the k contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 


stations. f 


“ THe MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES,."— 
by Francis Jehl. 10s. 6d., poet free. This is a practical handbook, giving 
a complete description of the art of making cirbons for electric lighting, 
electrodes, & c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 

„DRUM ARMATURES AND ComuuTaTors,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. €d., post free. Propsectus on application. "This is 
& complete treatise on the theory and construction of drum winding, and of 
commutato:s for closed coil-armatures, together wi'h a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

."WimkLESS TRLEGRAPHY: SIGNALLING ACROSS SPACB WITHOUT Wires 
Br EL Oro Waves.” A Review of the Work of Hertz and his Suocessors. — 
By Dr. O. J. Lodge, with a large number of illustrations, New and 
Enlarged Edition ready Jan. 5. 


'" ELECTROMAGNETIO THEORY."—By Oliver Heaviside. Pol. I., 12s. 6d: 


Vol. II., 128. 6d. 
IN THE PRESS. 
"Tus ELzOoTRIO ARO.“ - By Mrs. Ayrton. 


ea BATTERIES, THEIR DESIGN AND MANUFACTURE.” —By E. J. 
e. 


"PRIMABY BATTERIES; THEIR CONSTRUCTION AND Usrz."—By W. R. 
Cooper. Nearly ready. 
* PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


“‘ Tue ELzorRICIAN' WIREMAN’S POCKET-BOOE."—Edited by F. C. 
Raphael Nearly ready. 


TENDERS INVITED. 


The Newcastle-upon-Tyne Corporation invite tenders for the con- 
struction of about 11 miles of double-track tramway — rails, 
fastenings and poles being supplied by the Corporation. An adver- - 
tisement gives further partic lars, and specifications, &c., may be 
inspected at the offices of the city engineer after Jan 3. Tenders 
(addressed New Tramways committee) must be in by noon of Jan. 24. 


The Barking District Council invite tenders for the supply of two 
continuous-current transformers and switchgear, underground cables 
and roadwork, for their Creeksmouth extension, An advertise- 
ment contains further particulara, and copies of specification, &c, 
can be obtained at the offices of the clerk to the Council (Mr. Edwii 
H. Lister). Plans can also be inspected, but not obtained, at the 
offices of the consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen- 
street - place, London, E C., after Jan. 7. Tenders (addressed chairman 
of Council) must be in before noon of Jan, 23. | 


The Tynemouth Corporation invite tenders for wiring premises in 
connection with their electricity supply scheme. Applications tu 
the borough electrical engineer (Mr. C. Turnbull). See advertisement. 


The Corporation of the city of Melbourne require tenders for the 
supply and delivery of plant and the superintendence of its erection, 
and the carrying out of the work in connection with the electric 
lighting of the city. The specifications include (1) boilers; (2) steam 
engines, dynamos, equaliser, booster, and switchboard ; (3) feeders, 
mains, and arc light leads ; (4) accumulators. The specitications, 
&c., can be obtained from the Agent-General for Victoria, 15, 
Victoria-street, London, S. W., on and after 28th inst. The specifica- 
tions and drawings can also be seen at but not obtained from the office 
of Dr. A. B. W. Kennedy, 17, Victoria-street, S. W. Further informa. 
tion as to local conditions, &c., can be obtained up to Jan. 3 from 
Mr. A. J. Arnot (city electrical engineer of. Melbourne), First Avenue 
Hotel, London, W.C, 
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The Salford School Board invite tenders for electric lighting of 
their new schools in Grecian-street North, Lower Broughton. 
Tenders (addressed chairman of the Board) to the clerk (Mr. Ogilvie 
Duthie) bv noon of Jan. 8. 

The Tunbridge Wells Corporation invite tenders for surface con- 
densing plant for their e'ectricity supply station. Tenders to Mr. 
W. C. Cripps, Town Hall, Tunbridge Welle, by Jan. 15. 

The St. Pancras (London) Vestry invite tenders for condensing 
pant Tenders to the Vestry clerk (Mr. C. H. F. Darrett), Town 

all, St, Pauc'as, N. W., by noon of Jan. 9. 


The Bedford Electric Light committee invite tenders fof the 
supply of a 420 b.h.p. inverted compound double-acting engine and 
a 250 kw. alternator. Tenders tu Mr. T. 8. Porter, by Jan. 5. 

The District Council of Burgess Hill, Sus:ex, invite proposals for 
the establishment of electricity supply works. Further particulara 
can be obtained of the clerk to the Council. 


The Dublin United Tramways Co. invite tenders for the supply of 
general stores. Tenders (addressed to chairman) must be lodged 
with the secretary (Mr. R. S. Tresilian) by Jan. 1. 

The Bermondsey (London) Vestry invite tenders for the construc- 
tion, supply, and erection of a dust destructor, with furnaces, flues 
water-tube boilers, economiser, fans, and forced draught appliances. 
po rn to Mr. F. Ryall, Town Hall, Bermondsey, ices noon 
of Jan. 13. 


The Urban District Council of Barnes are pre red to receive 
tenders for the supply and erection of: (a) Boilers; (b) steam 
„ and switehboards; (c) storage batteries; (d) cables, &c. 

enders to Mr. J. Eustace Anderson, High- street, Mortlake, London, 
S.W., by noon of Jan. 9. 

Accrington Corporation invite tenders for switchboards, wiring, &c., 
for the electric lighting of the Town Hall. Tenders Jan. 10. 

Glasgow Corporation require a cast-iron cable tunnel, water 
storage tanks, travelling cranes for outside coal storage, mechanical 
stokers, coal and ash conveyors, and steel flues. Tenders to Sir J. 
D. Marwick by 1 p.m. Jan. 6. 

Hackney (London) Vestry invite tendera for accumulators. Tenders 
to Mr. George Grocott, Town Hall, Hackney, by 4 p.m. of Jan. 2. 

Birkenhead Corporation require tenders for new electric tramway 
generating station. "Tenders by Jan. 16. 


TENDERS RECEIVED AND AOOEPTED. 


The fullowing tenders have been received by the Londonderry 
Corporation for the supply of carbons during the ensuing year: 


Per 1,020ft. 
G. Braulik, 13mm. carbons (positive cored, negative 

solid) (ace p, e L OO P 22 410 
Johnson and Phillips (ditto) ........... 55 2 8 0 
Brush Co. (positive : q ——— wee 2 11 3 
Brush Co. (negative) ................ ———ÓÀ— tis 27 2 
English Electric Carbon Co eee ree 210 0 
“G D (positive) ............ A 5 0 

i ; itto (negative 6 
Bergtheil and Young. «wy » quality (positive) 319 6 
Ditto (negative)... 512 6 


The Leeds Lighting committee reiterate their recommendation to 
accept the tender of Messis. J. Schotield, Sons and Ce. fur the 
construction of various transformer chambers at £2,298. The matter 
was referred back at the last Council meeting, as it was alleged that 
the firm did not pay the trade union rate of wages. 


APPOINTMENTS VACANT AND FILLED. 


The British Electric Traction Co. invite applications for the posi- 
tion of district superintendent for South Wales. Applications to 
the secretary (Mr. Geo. Stevens), Donington House, Nurfolk-street, 
London, W.C. See advertisement. 


A foreman cable jointer and a cable jointer are required for the 
Bolton Corporation electricity department. An advertixzment 
contains further particulara, and applications must be sent in to the 
general manager (Mr. Arthur Ellis) by Jan. 4. 


The Brighouse Corporation invite applications for the position of 
consulting electrical engineer to the borough. Applications to Mr. 
James Parkinson, Municipal Offices, before Jan. 10. 


The Bradford Corporation invite applications for the position of 
electrical engineer to take charge of their electricity department. 
Salary £500 per annum. Applications to the town clerk (Mr. 
Frederick Stevens) by Jan. 4. 

The Gloucester Electricity Supply committee requires a chief 
assistant electrical engineer and a cable jointer. Applications to the 
town clerk (Mr. Geo. Sheffield Blakeway) by 10 a.m., Jan. 3. 


A demonstrator in physics is required for the University of 
Sydney, N.S.W. Salary £350 per annum. Applications to Sir 
Julian Salomons, 9, Victoria-street, London, S. W., by Jan. 1. 


The Manchester Corporation require an accountant and a chief 
clerk for their tramways department. Applications by Jan. 6. 


Mr. H. N. Thomas of Doug'a:, has been appointed resident tram- 
way engineer and clerk of works at Huddersfield. 


BUSINBSS NOTICES. 

The Eclipse Brass and Copper Co. (Ltd ) notify that their works 
are about to be removed from Halifax to new buildings at York. 
The address of the company from Jan. 1 will be c o the Eagiaeer, 
Cycle Works (Ltd.), Hull-road, York. 

The City address of the Western Electric Co has been remove l 
from 79, Coleman-street, to Bridge-chambers, 171, Queen Victoria- 
street, London, E.C. 


BANERUPTCIES, LIQUIDATIONS, &c. 

W. Rowbotham, electrical engineer, Loamvale, Stanley-roe:!, 
Teddington, liis been adjudicated bankrupt. Mr. II. C. Howard, 17, 
Coleman-stree*, London, E. (., is trustee. The following are the 
principal creditors : T. O. S. Leak, £371; J. E. Headley, £200 ; 
Royce Ltd., £110; J. E. Rowbotham, £100; F. J. Mud ford, £73 ; 
F. T. Handford, E29; H. Headlev, £25; H. Levetus £25; 
F. Coote, £11; W. Evans, £10; Herring and Son, £10; C. Fitz- 
gcrald, £10. 

In the bankruptcy of Wm. Dalzell (trading as Wm. Da'z II and 
Co.), electrical engineer, 73, For-vth-road, West Jesmond, late of 
Newcastle-on-Tyne, the first meeting of creditors will take p'aze on 
29th inst, at 30, Moslev-strert, and the public examination on 
Jan. 11, at the Court-house, Newcastle on-Tyre. 


Alfred John Hartill, deecribed as “ plumber, gas- fitter and elec- 
trical engineer," 4, Worce-ter-street, Townwell Fold, and Penycoed, 
Penn Fields, Wolverhampton, has executel a deed of insp:ctorship 
and assignment upon trust to secure the payment of creditors in full 
by eight equal quarterly instalments. Mr. G. Aiken, Midland- 
chambers, Princess-street, Wolverhampton, is trustee. Liabilities 
are returne lat £894. 83. 8J., axets £1,131. 134 6d. Secured cred.tors 
represent £3,122. 23 6d. 

The creditors of Henry Lionel Howar.), electrical and. mechan'cal 
engineer (reng a3 Thompson, Howard and Co), Wyvestow, 
Dragon-parade, Harrogate, and at York and Hull, include: G. 
Thompson, £339 ; John Gray and Sons, £39 ; Johosoa and Phillipa, 
£55; W. T. Henleys Co, £29; C. Walker, £19; Electrical Co., 
£18; Penistoae Electrical Co., £17; Raworth and Al'en, £16 ; 
Miller and Co., £16; G. Braulik, £15; Veritys I. d, £15; Bune: 
Bros, and Co., £12 ; International Electric Co., £10. The liabilities 
are returned at £1,993. 10s. 5d., aud the a-scta at £690. 198 Id. 

Claims against Round’s Accumulator Co. (Ltd.) are to te sent to 
the liquidator, Mr. A. Pigram, 70 and 71, Bishopsgate-street Within, 
London, E.C., by Jan, 26. 

Claims against the Power Accumulator Syndicate (Ltd.) are to b> 
tent by Jan. 26 to Mr. A. Pigram, 70 and 71, Bishop:-yate-street 
Within, Lo.don, E C. 


Calendars.— Messrs. Witting Bros, 49, Cannon s‘reet, Lon ion, 
E.C., issue a neat illustrated hanging calendar for 1900. 

The usual neat pocket o for 1900 is to hand from the 
Brush Co. 


Personal. Mr. C. P. Sparks, chiefengineer to theC junty of London 
and Btu-h Provincial Electric Lighting Co., has been appointed con- 
sult'ng engineer to the Bournemouth aud Poole Electricity Supply Co. 


Exports of Electrical Apparatus and Material.— The 5 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 20 to Dec. 22, 
with the ports of destination :— 

Africa—Chinde, £64 ; Port E:izabeth, £439 (including £371 telegraph 
cable). Argentina— Buenos Ayres, £1,781 (includiog £634 telegraph 
wire.) Australasia — Albany, £15; Brisbane, £57 (telegraph material); 
Launceston, £120; Melbourne, £1,287 (including £1,037 telegraph 
material); Perth, £44; Sydney, £787; Wellington, £657. Belgium — 
Brus:els, £124. Canada — Montreal, ££6. Ceylon—Colombo, £278 (tele- 
graph material) China —Shanghai, £578. Uenmark—Copenhagen, £95 
(telegraph wire).  £Egypt—Alexandria, £23. Prance — Boulogne, £30; 
Marseille, £694 (telegruph cable). Germany—Bremen, £63. Holland — 
Amsterdam, £15. Hong Kong, £88. India—Bombay, £80 (telegraph 
wire); Calcutta, £505. Noriway—Christiania, £236 (telegraph wire). 
Straits Settlements —Sipgapore, £47. Sweden—Stockbolin, £557. Total. 
£8,767 (for three days), against £11,572 (for eight days) last year (Dec. 21 
to Dec. 28', 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Aberdeen. — At the request of the Gas and Electric Lighting com- 
mittee, the city i engineer (Mr. J. A. Bell) has prepared a 
report upon the extensions of the plant and buildings necessary to 
meet the increased demand for electric current, After pointing out 
that during 1899 the number of lamps connected to the mains had 
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risen to 48,156, or 14,065 over 1898, and that the horze-power of 
motors (153) is 83 more, Mr. Bell recommends, with a view to meet- 
ing next year’s load, that an additional 700 H.P. steam dynamo be 
erected at the existing station, at an estimated cost of £6,325. | In 
view of the rate at which the demand for current is increasing, and 
also of the electrical equipment of the tramway routes, it is con- 
sidered inadvisable to purchase the Jand available on the east side of 
Cotton-street, as only plant sufficient for the next five years could be 
there put doa n. Mr. Bell therefore recommends the committee to 
acquire a suitable site for a new station, which from an e'ectrical 
oint of view should not be much east of a line runniog between 
olburn-street and Mount.streef, and should be capable of accom- 
modating plant of at least 10,000 Hr. The engines at the new 
station should work condensing. After examining three sites, Mr. 
Bell considers the D.e Village rite to be the most desirable. As to 
combiuing a refuse destructor with the electricity works, the benefits 
to be be derived were not, in Mr. Bell's view, very great, as the horse- 
power available varied very largely with the kind of refuse burned, 
and additional space would be required for the works. 


Barking.—The Local Government Board have sanctioned the 
borrowing of £15,080, out of the £15,780 recently applied for, for 
electric lighting extensions. The Board have asked for further 

articulars in regard to the £700. The consulting engineer (Mr. 

. C. C. Hawteyne) reported that if the Council decided not to 
pro eed with the construction of light railways, the plant for which 
they had accepted tenders could be utilised for electne lightiog pur- 
po es, as the load on the present station was rapidly increasing and 
would shortly neceszitate the provision of extra plant. The clerk 
(Mr. Edwin H. Lister) said they were authorised to raise the money 
under the light railways order. If at a future date the Council 
decided to lease the rail ways, application should then be made to the 
Local Government Board for sanction to transfer the lan to the 
electric lighting account. It was therefore resolved — 

That the necessary loan required to execute the work under sections 
A, B, C, and D of the electrical enginter’s specification be raisel under 
the light railways order for the time being and if, when tenders for the 
construction of the bridge, &c., are received, it be found too costly to pro- 
ceed with the whole of the work, application be made to the Local 
Government Board for sanction to transfer such amount to the electric 
light undertakir g. 

Bendigo (Victoria). Negotiations have been completed f r the 

urchase of the undertaking of the Bendigo (Victoria) Electric Co. 

y the British Insulated Wire Co. 


Camberwell.—The clerk reported at a special meeting of the 
Vestry last week that the County of London Co. had refuse i to name 
the figure at which they would be willing to s:ll that portion of their 
undertaking which lies within the district. After discussion it was 
decided tə adjourn the que, tion until June 27, 1900, and in the 
meantime the Vestry clerk has been instructed to obtain the assist- 
ance of the Poard of Trade in obtaining the information. 


Certificates of Origin.—The British Chamber of Commerce in 
Paris has been notified by the French Ministry for Fore'gn Affairs 
that an arrangement has beeu concluded b.tween the English an4 
French Governments under which from Jan. 1 the charge previously 
made for the consular visa to certificates of origin will be abolished. 
The benefit to be derived by British firms under this new arrange- 
ment is large, as a fee of 6fr. had t» be paid for every certificate of 
origin taken out for France. 


Chester.—In presenting the minutes of the Electric Lighting 
committee at the Corporation meeting last week, the chairman of 
the committee (Mr. B. C. Roberts) eaid it was neces ary that the 
committee should be authorised to purchase an additional engine and 
dynamo, at a cost not exceeding £3,1€5. The development ot electric 
lighting made it necessiry that they should Lave the new engine by 
next winter. The cost was about £200 more than the last engine, 
because the machine would be adapted for supplying current for the 
working of the tramways. The recommendation was adopted. 


Dover.—Mr. S. Sellon has been asked by the Council to report 
upon the Cinque Ports light (electric) railway scheme. 

Dublin.— Yesterday the Corporation discussed the report of the 
Electric Lighting Committee in favour of an extensive scheme for the 
more general lighting of the city by electricity. The plans for these 
extensions have been prepared by Mr. Robert Hammond, and include 
the erection of a new generating station at Pigeon House Fort, the 
increase in the number of public ares from 80 to 500, and provision 
for a further 5,500 private consumers. Mr Hammond’s est mate 
for the whole of this work is £254,500. The Corporation, after 
full discussion, adopted the scheme ia its entirety. 

Fatal Accident at Bolton.—An unſoitunate accident occurred 
at the Newport-street transformer chamber, Bolton, on Friday last, 
by which two employés of the Corporation electricity department, 
named William Hazelton and Frederick J. Walker, lost their lives. 
An inquest was held by the borough coroner (Mr. R. Taylor), at the 
Town Hall, on Tuesday. Walker wa: a mains superintendent, aged 
41, and Hazelton a jointer, aged 2€. Both were married. 

Mr. Arthur Ellis, borough electrical engineer of Bolton, stated that 
on Thuraday evening some of the electric apparatus in the underground 


transformer chamber in Bradshawgate broke c own, with the result that 
the whole of the lights of the town were extinguished for a quarter of an 
hour. He was at the Town Hall at the time, and proceeded to the works, 
where he afterwards saw Walker, who informed him of the breakdown near 
the Balmoral Hotel. They had no spare transformera of the same size in 
stcck, and Walker suggested that he might take one from the Town Hall, 
where there were three, and rep'ace it with two small ones. ‘This was 
agreed to. The next day Walker reported that he had not done the work, 
as he could not get permission from the Town Hall to take the transformer 
away, and the night's work was thus lost. He expressed surprise tl at 
Walker had not been allowed to carry out his instructions. Permission 
being subsequently granted, Walker took the transformer from the 
Town Hall and put it in the Bradshawga'e chamber. It was then 
found that another transformer in the same chamber was wrong, 
and on his own authority Walker went to the Newport-strecc 
chamber to get a transformer. Witness would not have sanctioned 
this, as they had already had trouble there, and it was fully loaded. 
They were short of transformers because they intended changing their 
system of supply to continuous current and doing away with transformers 
altogether. This should have been done in the summer, but the plant 
they contracted for last year had not yet been erected, and they had had 
to run overloaded. They bad been unable to add fresh customers for some 
time past. They had been extremely fortunate in the matter of break- 
downs. The committee were spending £30,000 to do away with the sub- 
stations, which were a source of great danger. Mr. Ellis then explained 
at length the interior and working of the chamber and transformers. In 
the Newport-street chamber four transformers were at work, two of 
them being coopled. It was one of these which the men intended to take 
away. Before doing this they switched off supply. After they bad iso'ated 
the transformer which they intended to remove, they proceeded to do what 
they believed would put the current on again to the transformer which bad 
not been disconnected. Instead they put on the wrong switcb, with the 
result that the cables which had been disconnected, and also left lying 
loose and touching the transformer case, were made “alive,” as was also 
the metal case of the transformer, getting the full pressure of current. 
The men had hold of the transformer in order to get it out of the sub- 
station, aud they received the full pressure of current through their 
bodies. Two mistakes were made: leaving the cables lying loose, and 
turning the wrong switch on, this being the fatal mistake. He believed 
the mistakes were made through hurry and anxiety on the part of the 
men to get the supply right again. 'They were perfectly competent men, 
especially Walker. Had the work been done at night they would not have 
met with the accident, as current would have b»en off at the station. The 
etaff at the works were not aware that any work was going on at the New- 
port-street chamber. The switches were not touched at the works. He 
could not account for Walker's mistake. He was always auxious to keep 
the supply right, and that was no doubt the reason why he had of his own 
accord undertaken the work in tke daytime. 

J. W. Symonds, a cable jointer, who was working with deczased, said 
Walker cut off the current, and after they had prepared for removing the 
transformer Walker turned on the wrong switch, and, beiog nearest, got 
the shock first. He reeled aga'nst Hazelton, wh» received the shock, and 
Hazelton fell against witneas, who was powerless to move a muscle. 
When Hazelton fell down he got out and ran to the station to get the 
current off. Being anxious to get the current on as soon as possible, they 
were doing two jobs at once: hence the mistake. | 

Mr. A. E. Sides, scavenging inspector, spoke to going to the rescue of 
the men. He volunteered to go into the chamber. A rope was fastened 
round his body, and he told Mr. Lloyd, who was helping at the top, to 
pull him up if he felt a jerk at the rope. The chamber was filled with smoke, 
but soon he got his sight and found Walker, whom he handed up. 
Hazelton was lyirg on his side, and he also handed him up; and he was 
himself a'so medically treated. 

Dr. Adam said Walker wa; first got out, and animation was restored, 
but efforts failed in the case of Hazelton. He examined Hazelton after 
deatb, and found that he was burned about the feet and hands, the boots 
being very much charred. Death was due to electric shock, and the smoke 
was caused by the burning. 

Mr. Ellis said it was a very risky thing to order anyone down into the 
chamber. No one should do it without having ascertained that it was 
absolutely safe. They might have lost a third life, If the current had 
been on it would have been certain death. 

Dr. Liddell testified to Walker having died from nervous paralysis, 
the result of an electric sho:k. 

The Coroner said the jury would doubtle:s bs satisfied as to the 
cause of death. It was clearly an accident. He could not say anyone was 
to blame; the men themselves had control of the current. 

The jury returned a verdict of accidental death. 

Dr. Panton, speaking on behalf of the Electricity committee, said 
they much deplored the regrettable occurrence. Deceased were both 
capable men, and they tendered theic sympathy to the widows and 
families. The unfortunate accident had been brought on, it seemed, by 
the hurry of the men and the mischance of doing the wrong thing instead 
of the right one. 


Glasgow. At their meeting on Wednesday aft rnoon the Tram- 
ways committee recommended the acceptance of the tender of the 
National Conduit and Cable Co. for the supply of feeder cables 
required for those extensions of the electric tramways which have 
yet to be constructed in the city. The amount of the National 
Conduit and Cable Co.’s tender is £151,000, which is £10,000 below 
that of the next lowest tender by an English firm. "Three tendera 
were sent in. The committee’s recommendation will come up for 
consideration at a meeting of the Corporation to be held next, week. 
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Halifax. The dispute between the Halifax Corporation and the 
Elland Council on the question of the proposed electric tramway to 
Brighouse vi Elland has not yet been settled. The chief point of 
difference is the question of the supply of current for working the line. 
The Eiland Council, who are applying for a provisional order, insist 
that they should be allowed to supply current, but according to the 
llalifax Corporation this would entail divided control of their tram- 
way system, to which they have a strong objection. They, however, 
offer to erect a sub-station near Elland, for supplying current for 
tramway and lighting purposes. The Halifax Corporation now state 
that unless the Eiland Council accept their terms they will alter the 
route of the propused tramway and construct it through Hipperholme. 


Hastings.—On the recommendation of the borough electrical 
engineer ies Leonard Andrews) it has been deciled to reluce the 
price of electric current from 8d. to 6d. per unit, plus 58. per quarter 
for meter rent. Long-hour customers are to ba treated on epecial 
terms. The chairman of the Electric Light committee (Councillor 
Dr. Allfrey) said the undertaking was in a sound condition, and they 
anticipated that by the end of next year they would be abte to carry 
over a credit balance. On Oct. 1 they were supplying current to 
the equivalent of 16,150 8 c.p. lamps. 


Inverness.—Mr. E. G. Craven has presented bis report on the 
electric lighting question, The low-tensien continuous current 
system is recommended, and the total estimate 1 cost is put at £28,000. 

he report will be considered at the next meeting of the Council. 


Ilford (Essex).—An inquiry was held here on Friday into the 
application of the Council to borrow £68,500 for electric lighting and 
tramway purposes. Mr. MeMorran, Q.C., and Mr. Bartley Dennis 
. appeared for the Council, and opposing ratepavers were also legally 
represented. Mr. MeMorran pointed out that Ilford was an im- 
portant and growing residential suburb, and it was necessary to have 
electricity supply available in the district. In 1899 the Council 
obtained a provisional order enabling them to construct tramways, 
which it was proposel to work electrically. They hal obtained 
sanction to a loan for a station Site. The only questions were the 
advisability of constructing the proposed works and the sum to be 
borrowed. On both points the Council had been advised by Mr. 
W. C. C. Hawtayne. There was a demand for electrie current for 
lighting and for the tramways, At present the public lighting was 
in the hands of the local gas company, who had the lighting of 530 
lamps at £1,937. 5s. 1d. per annum. The number of lamps and the 
cost would be increased this vear, and as new estates were 
being developed there would be need for still more lamps 
The Councils consulting engineer (Mr. Hawtayne) gave technical 
details, The sum to be allocated to electric lighting, he said, was 
£66,319, but, after allowing for prohable deductions, this figure was 
reduced to £61,520. Repayment of lpan and interest would amount 
to £3,230 per annum, and a net profit of £1,007 was auticipated. 
It was proposed to charge 4). per unit for current. The bigh- 
road would be lighted electrically, and the overhead system 
of electric traction had been decided upon, because it wax 
the most workable and the least expensive system. Mr. Soper 
(for the opposition) stated that the price of gas would be 
reduced to 3s. 6d. next year, but Councillor Lusby interjected that 
it would have been 4s. 6d. but for the electric lighting scheme coming 
forward. The Council (resumed Mr. Hawtayne) were now paying 
£3. 158. per Jamp for gas lighting, but electricity would only cost 
them £3 per lamp. A petition in favour of electric lighting, signed 
by 650 persons, was presented by the clerk to the Council (Mr. J. W. 
Benton), who was cross-examined as to the liabilities of the Council 
and the rateable value of the district. Mr. H. Stevenson AG con- 
sulting engineer) was called in opposition to the scheme. He said 
tbat to his knowledge in only 23 cases out of 49 where municipal 
boroughs had electric lighting was it remuntrative, and electric 
lighting was more Jikely to pay in municipal boroughs than in a 
place like Ilford. The inquiry lasted over six hours. 


Labour Disputes in 1898.—The repoit of the cbief labour 
correspondent to the Board of Trade on strikes and lock-outs in 1898 
shows that the number of disputes in that year was 711. Thenumber 
of workpeople affected numbered 253,907 and the number of working 
days thus lost was 15,289,478. The results of the various disputes 
resulted to a very large extent in the defeat of the men, chiefly 
owing to the failure of the strike in the Welch coal trade. 


Leeds.—The opening of the Headingley-Chapeltown electric tram- 
way route has been fixed for Thursday next. 


Light Railways.—The Finance committe» of the Middlesex 
County Council estimate the cost of constructing the light railways 
projected by the Council at £3,000,000. Negotiations are still pro- 
ceeding between the joint promoters, the Middlesex Council and the 
North Metropol:tan Tiamways Co., as to the terms of constructing 
an. leasing lines, &c. 

The Light Railway Commissioners will hold an enquiry on 
Jan. 8 into the application of the Bath Corporation to construct 
light (electric) rail ways in the district. 


The Light Railway Commissioners have issued their order for the 
construction of the Colne and district light (electric) railway. The 
promoters are Messrs. Greenwood and Batlev. The clause . 
the Colne Corporation to borrow money for supplying electrica 
energy ip or outside the district with the consent of the Local 
Government Board has been expunged. 


Limehouse (London).—The Di-trict Board of Works have decided 
to proceed with their application for a provisional order. The sum 
proposed to be spent on electricity works has been fixed at £55,000. 

Limerich.— Mr. J. Enright has been appo'nted consulting elec- 
trical engineer to the Council At the Council meeting last week 
the town clerk said that, as directed, he bad communicated with the 
four electrical engineers recommended by Prot. Kennedy—namely, 
Messra. R. Hammond, Burstall and Monkhouse, W. M. Mordey, and 
Piof. D. S. Capper, and in addition he had received applications 
from Mr. H. M. Leech and Mr. F. J. Warden Stevens, Mr. A. H. 
Gibbings, Mr. R. Quin, and Mr. J. Enright. The terms were these 
to have been received by Prof. Kennedy — namely, 5 per cent. on the 
expenditure, 


Manchester.—The Manchester Courier of 22nd inst. contains a 
resumé of the progress male by the electricity supply department 
of the Corporation during the „ar. At present there are 3,014 
customers of the electricity department, representing the equivalent 
of 289,043 8 c. p. lamps connected, against 2,376 customers and 
224,033 lamps in 1898. There are also 180 customers (representing 
39,653 8 c.p. lamps) awaiting connection. The department has, 
it is stated, been put to considerable inconvenience owing to the 
delay in the delivery of machinery. The second 2,500 H P. gene- 
rator, which should have been completed and erected at the Dickin- 
eon-street station in Oct., 1598, is even vet not ready for running. 
The disaster which occurred at the works on Sept. 19 last did 
considerable damage to the plant, and further increasel the 
difliculties of the department. Three of the 400 H. r. engines and 
dynamos were disabled by this accident, and although one of these 
engines has since been repaired and is now at work, the other two 
machines were £o badly damaged as to render them entirely useless 
for the present wioter. Considerable additions to the electric mains 
have been laid ia the city and in the districts of Moss Side, Withing- 
ton and Lavenshulme. Current has been available in part of Moss 
Side since the middle of last month, and preparations are being made 
to supply current in the other districts at an early date. Parlia- 
mentary powers have been obta ned t» authorise tha supply of 
electricity (by agreement) in districts adjacent to the city, and formal 
agreements have been entere l into with the Councils of Drovlsden, 
Denton and Heaton Norris The Electricity committee have 
decided to establish a second generating station at Bloom-street, 
adjoining the present station, and the ork of building a canal wall 
and preparing foundations for the engines and boilers is already in 
progress, Contracts have been placed for four 2,500 H. p. generators 
and the necessary boilers and fittings The committee are also 
making preliminary preparations for the equipment of a third 
station in Stuart-street, Bradford (Manchester) where it ix proposed 
to erect large generators producing three-phase current at a peu 
of 6,500 sale to be transmitted to sub-stations in the area of supply 
and be thence distributed on a three-wire network, with 200 volts 
pressure on the ae and 400 for motors, while for traction 
purposes current will be distributed at a pressure of 500 volta 


Manchester-Liverpool Electric Express Railway.—The bill 
promoted by the Manchester and Liverpool Electric Express Rail- 
way Co. has been deposited at the Private Bill Office, in accordance 
with Parliamentary standing orders. The company seek powers to 
construct a railway about 344 miles in length, commencing on the 
west side of Deansgate, Manchester, passing through Salford, Pendle- 
ton, Eccles, Widne:, Halewood, Garston, and Toxteth Park to 
Liverpool. The capital required for the construction of the line is 
£2,000,000, divided into 200,000 shares of £10 eich, with power to 
raise £660,000 in debentures. The first directors will be the Hon. 
R. J. Strutt, Mr. J. S. Bergheim, Mr. E. T. Broadhurst, Mr. J. H. 
Macmillan, Mr. Wiliiam Mather, aud two other persons to be nomin- 
ated by them. The line will be worked by electric power from a 
generatiog station erected in Great Sankey, the line being constructed 
on the mono-rail system. The time required for construction is five 
years, and during this period £150,000 interest may be paid out of 
capital. The maximum passenger fares proposed to be charged are 
2d. per mile first class and 1d. second class, with a minimum nel 
“as for three miles." For merchandise traffic it is intended to apply 
the schedule contained in the Manchester, Sheffield, and Lincolu- 
shire Railway, &c., Order, 1892. 

Marylebone (London). —A meeting of ratepayers was held at the 
Poriland Hotel, last week, to discuss the complaints of repeated 
failures of the electric light, when it was decided ta take common 
action, * with a view to obtaining a bctter supply in future and com- 
pensation for any losses surtained.“ The Guardians have unanimouely 
de:ided to apply for a summons against the Metropolitan Co. for 
5 making, default in the supply of electric current on several 
oc asions. 
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Mile End (London).—The deputation recently appointed by the November 18, 1899. l l 
Vestry to inspect combined refuse destructor and electric lighting | 22,989. F. Hxwza. London. Improvements in electric tramways or rail- 
works in the kingdom, and to report upon the advisability of erecting ways. -— 
similar works in this district, have presented their report, and 23,009. J. H. HorrvER. Droitwich. Improvements in automatic electric 


recommend that, as the Whitechapel District Board are already 
erecting electric lighting plant in conjunction with a refuse destructor, 
and as these will in November, 1900, be the property of the new 
borough, that the Board do not undertake electricity supply. 


Opposition to Electric Lighting Orders.—The Middlesex 
County Council is opposing the applications for electric lighting 
ordera for Teddington, Twickenham, Staines, Egham, Chertsey, 
Uxbridge, Edmonton, Hendon, Enfield, Harrow, Heston and Iele- 
worth, on the ground that the main roads and bridges controlled by 
the Council are affected by these orders. 


Paddington (London).— The Paddington Vestry are much exer- 
cised over the comp.aints of failure of electricity supply in the 
district, but have left th» matter in the hands of their Electric 
Lighting committee. 

Poplar (London)— The bill of tke Charing Cross and Strand 
Electricity Supply Corporation will be opposel by the District 
Board of Works, as the Board is afraid that the company “has an 
eye to supplying current throughout the district." 


Provisional Order Transfer.—The Audensbaw District Council 
give notice of intention to transfer their electric lighting provi-ional 
order to the Manchester Corporation. The Council reserve the right 
to repurchase at the end of 21 years or any subsequent period ot 
five years. 


Russian Customs Duties.—Duties on goods imported into 
Russia have been increased by 50 per cent., all customs dues being 
now collected on the basis of the new currency rouble, 15 of which 
(equal 663 copecks gold each) are equal to one imperial. In effect, 
however, no alteration has taken place in the amount of duty payable, 


the English equivalentof the rouble being now EI —9s. IId. 


Sydney (New South Wales).—According to the Australian 
Mining Standard, the New South Wales Railway Commissioners are 
having 150 tramcara built in anticipation of the conversion of the 
western and suburban lines to electric traction, and the order for the 
motors lia; been given to the General Electric Co. of America. 


Veracruz —The tramway lines of the Empresa del Ferro-Carril 
Urbano de Veracruz have recently been acquired by an English 
syndicate with a capital of £50,000. The lines, which are at present 
operated by mule power, are to be reconstructed into a well-equipped 
modern electric service. 


Whitechapel (London).—The same charge is to be made for 
current for public and private lighting in this district. 


——. . — — 


PATENT RECORD. 


— —— 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co, 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avatl- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

Nore.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
Acation acccmpanies application, an asterisk is affixed. 

November 15, 1899. 
22,830. S. RoBiNsoN. London. Improvements in primary batteries. 
(8. R. V. Robinson, United States.) 
22,882. C. A. SaAHLsTROM. London. Improvements in batteries for the 
generation of ozone and for like purposes. 


November 16, 1899. 
22,853. J. f Dundee. Improvements in electromagnetic coils and 
magnets, 
22,57. L. Cunow. Birmingham. A medicinal light-curative apparatus 
for the production of complete or partial baths of chemical and 
electrical rays of light." 
22,889. W. R. ORMANDY and J. Unsworts. Liverpool. Improvements 
in or relating to trolleys for electric tramways and the like. 
November 17, 1899. 
22.919. S. W. Jonnson. Sheffield. Improvements in insulators for elec- 
trical purposes and method of making same. 
22,954, L. E. GRANICHSTEADTEN. London. Improvements in kinemato- 


graphs. 

22,960. H. H. Lake. London. Improvements in electric insulating 
devices. (L. McCarthy, United States.)“ 

22,964. P. HÉBERT and E. CaNNEVvEL. London. 
electric automotor carriage. 

22,067. W. R. Ripincs and Verrrys (LruiTED) Birmingham. An 


improved automatic “cut-out” and “cut-in” for use witb 
electric arc lamps. 


A new or improved 


warning signals for railways and the like. 

23,021. H. Sgrton-Jongs, of the firm of W. P. Thomson and Co. London. 
Improvements in or relating to electric motor vehicle,  (Kólner 
Accumulatoren-Werke Gottfried Hagen, Germany.)* 

23,029. H. Lang. Birmingham. Improvements in or relating to electrical 
traction particularly applicable for tramways and railways. 

23,033. W. ScHLOTHAUER. London. Improvements in secondary batteries. 

23,040. A. J. Boutt. London. Improvements in or relating to apparatus 
for the electrolysis of alkali chloride solutions. (F. Störmer, 
Germany.)* 

23,054. Siemens BROS. AND Co. /LiurTzD. London, Improvements in 
coupling appliances for the electrical conductors of electrical 
railway and tramway vehicles, (Siemens and Halske Aktien 
Gesellschaft, Germany.) 

25,055. Sıemens Bros. AND Co. (LIMITED). London. Improvements ia 
current collecting apparatus for the underground conductors of 
electric rail ways and tramways, (Siemens and Halske Aktien 
Gesellschaft, Germany.)“ 


November 20, 1899. 


H. CHAPMAN. Sheffield. Electrical sewing machinery. 

. J. A. L. DzanLovE. London. Improvements in recording appa- 
ratus for use on telegraph cables and other lines. 

. H. Lone. London. Improvements in electric lamp supporta.* 

G. Weissmann and A. Wypts. London. Improvements in con- 
tact breakers, especially applicable to induction coils. (Date 
y for under Patente, &c., Act, 1888, Sec. 103, 25th April, 
1899, being date of application in France.) 

23,119. P Jean and A. BoucHoN. London. Improvements in and relating 

to electric illuminating devices. 


November 21, 1899. 


25,138. W.P. Mites. Grove Park. For determining the flow of liquida, 

including gases and electricity, within given times. 

23,141. J. Gopparp. Ashton-under-Lyne. Automatic controlling ar- 
rangements for switches for direct-driven cage hoists and general 
electric and motor work. 

H. Hirstand F. O. Hunt. London. Improvements in switches 
for use with rheostats for starting and controlling electric mo‘ors 
for lifta or the like. 

23,154. A. EcksTEIN and H. J. Coatrs. 

electrical indicator. 

23,219. A. J. Boutt. London. 


Manchester. An improvel 


& 
Improvements in or relating to electr.c 


signal alarm and safety devices for railways.  (F. Cumont, 
Belgium.)* 

23,235. H. LEITNER. London. An improvement in secondary voltaic 
batteries. 


November 22, 1899. 

23,241. R. ALEXANDER. London. Improvements in holders for electric 
lamps. (A. B. Vanes, Cape Colony.) 

23,267. G. J. Batt. Dublin. An improved trolley and connections for 

overhead electric traction or similar uses. 

23,283. TRE British THousoN-HousroN Co. (Liurrgop). London. Improve- 
ments in systems of electrical distribution. (E. Thomson, United 
States.)“ 

23,284. Tae British THomson-Hovston Co. (Limited). London. Improve - 
ments in electric circuit breakers. (E. Thomson, United States.)“ 

23,285. THE British THomson-Hovuston Co. (Limitgp). London. Improve- 

ments in electric arc lampe. (E. W. Rice, jun., United States.)* 

25,287. Tuk British THomson-Hovuston Co. (Limitev). London. Improve- 
ments in producing high vacua. (J. W. Howell, United States.) 

23,288, Tax Bnrrisu THomson-Hovston Co. (Liuirzp). London. Improve. 
men's in enclosed electric arc lamps. (O. N. Wiswell, United 
States.)“ 

23,289, Tux British THomsox-Hovuston Co. (LiMrTED). London. Improve - 
ments in controlling devices for electric motors. (W. B. Potter, 
United States.)“ 

23,290. Tux BRrrisk THowsoN-HousroN Co. (Limiten). London. Improve- 
ments in regulating rotary electric converters. (E. J. Berg, 
United States.)* 

23,291. Tux British THomson-Hovuston Co. (LiMiTED). London. Improve- 
ments in systems of electrical distribution. (C. P. Steinmetz, 
United States.)* 

23,292. Tue British THomson-Hovuston Co. (LimiTgp). London. Improve. 
ments in electric locomotives or motor cars for adhesion and 
rack railways. (The Union Elektricitüts-Gesellschaft, Germavy.)* 

23,293. Tas British THoMsoN-HousToN Co, (LIMITED) and F. SAMUELSON, 
London. Improvements in trolley stands for electric railways. 

25,994. H. J. Banks, Birmingham. Improvements in and connected 
with electrical, gas and other fittings. 

23,315, A. WRIGHT and THE MurvAL ELEcTRIC Trust (Limiten). London. 
Improvements in and connected with electrolytic metere. 

23,316. A. WRIoHr and THE MuTUaL Execrric Trust (Limiten). London. 
Improvements in and connected with electrolytic meters. : 

23,318. R. HouvamroN. London. Improvements in electrodes for medical 
applications of electricity.* 

25,519. L. B. ATKINSON. London. 
instruments. . 

92,577, R. A. HADFIELD and W. F. Barrett. London. Improvements in 
electrical and magnetic apparatus such as transformers, dynamos, 
and other appliances and alloys for use therein. 


Improvements in electrical measuring 
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November 23, 1899. 

23,371. R. A. Stoan and J. E. L. Barnes, Liverpool. Improvements 
relating to switches specially applicable to switches for electro- 
motors and the like. 

. A. F. Harris. Birmingham. Improvements in electrical auodes. 

. H. H. LAKE. London. Improvements in and relating to electric 
igniting apparatus useful for lighting cigars or for similar pur- 
poses (S. Abbott, United States.)“ 

. M. H. RoBiNsoN and M. H. P. R. Sankey. London. 
ments in the construction of dynamo electric machines. 


November 24, 1899. 

. J. W. MILLIOAX and F. OLDFIELD. Birmingham. Improvements 
in or relating to electrical contact makers and breakers. 

„ H. G. Mason. London. An improvement relating to electric 
lamps. 

ZE. C. McFARLANE (of the firm of J. White) Glasgow. Improved 
automatic make and break for electric circuits. - 

. J. S. Prentice. Glasgow. Improvements in gramophones. 

. F. von MaDALER. London. Improvements in phonographs.* 

. J. C. BavizRA.. London. Improvements in receiving apparatus 
for Hertzian radiations or electromagnetic waves.“ 


November 25, 1899. 


Improve- 


23,522. E. C. Sr. Jonny. London. An improved automatic electric 
cut-out. 

23,540. W. Hart. London. Improvements in graphophone reproducers.* 

25,541. H. J. Lawson. London. Improvements in or relating to electric 
ignition apparatus for explosion engines. 

23,575. E. W. TaNGYE. Birmingham. Improvements in or relating to 
pulley blocks or lifting and lowering mechanism operated by 
electricity. 

November 27, 1899. 

25,621. E. BoLBRUIKER. Berlin. Improvements in apparatus for adjusting 
electromagnetic ignition in gas or oil engines.* 

23,627. A. ROSENBERG. London. Improvements in or relating to holders 
for record cylinders of phonographs, graphophones, and the like.* 

23,663. J. Burke. London. A'mature for alternating-current motors.“ 

November 28, 1893. 

23,696. A. G. Brookes. London. Improvements in and relating to elec- 
tric alarm systems for the protection of buildiogs or for like use. 
(E. T. Woodman and H. A. Fiske, United States.)* 

23,713. H. Tripp, G. E. STEPHENSON and W. C. C. Larty. London. 
Improvements in or relating to electrically-illuminated advertise- 
ments or tigus.* 

23,728. M. WouiLLor. London. Improved manufacture of lead plates for 


tecondary batteries.“ 

23,734. J. Bourret. London. Improvements in or relating to electric 
lighting or heating apparatus. 

. THE BaitisH THomson-Hovuston Co. (LIMITED). London. Improve- 
ment; in pneumatically-operated contact shoes for third-rail 
electric railway systems. (S. H. Libby, United States.)“ 

. THE BritisH THoMsoN-HousTox Co. (Limrrep). London. Improve- 
ments in compounding electric alternators. (C. P. Steinmetz, 
United States.)* 

TRR BRTrIsH THoMsON-Hovston Co. (LIMITED). London. Improve- 
ments in electric railway systems and cars. (W. B. Potter, United 
States.)* | a 

. THE British THomson-Hovuston Co. (LiurTED). London. Improve- 
ments in controlling alternating electric current motors. (C. P. 
Steinmetz, United States.)“ i 

E. C. Rimixcton. London. Improvements in maximum electrical 
current indicators. 

23,755. J. D. DARLING and C. L. Harrison. London. Improvements in 
electrolytic apparatus.” a 


November 29, 1899. 
L. B. PowpERLY. Dublin. Improvements in and in relation to 
trolley heads for electric tramcara. 
. SIEMENS Bros. AND Co. (LIMITED). Improvements in galvanic 
batteries. (Siemens and Halske, Aktien Gesellschaft, Germany.)* 
. G. KorPELMANN. Lor don. An improved system for the genera- 
tion of electric current at constant potential." 
E. PomL. London. Improvements in the process of manufac- 
turing carbons for electrical and electro-chemical and other 
purposes, 
. A. C. CREHORE and G. O. Squier. London. Improvements in or 
re'ating to telegraphic apparatus. 
November 30, 1839. 
. R. B. Ransrorp. London. Improvemen's in incandescent electric 
lamps. (A. W. W. Miller, United States.) 
23,870. S. G. Brown. London. Improvements in apparatus for electric 
telegrapby. 
. H. DER THIERSANT and H. J. NoRBALLE. London. 
in or relating to electric gas lighters. 
. F. M. F. Cazix. London. Improvements in and connected with 
electric incandesceut lamps. 
. F. M. Lewis. London. A new or improved alternating-current 
. electro-motor. 
25,918. L. DR Somzgs. London. Improvements in the manufacture of 
electrically conductive incandescent filaments and the l ke. 
25,919; J. STockERT. London. Improvements in or relating to type 
printing telegraphs.“ 
December 1, 1899. 
25,925. J. M. Hgwrrr and W. G. Ruopges. Manchester. Improvements 


Improvements 


in starting, regulating and reversing switches for electric motors. 


23,960. E. Cros, London, An improved electric switch or governor. 


SPECIFICATIONS PUBLISHED. 


Norz.— All Specifications can now be obtained at the uniform price of 
8d. each. : - 
1 


5,539. Larpgur. Apparatus for the conversion of light waves into 
e'ectrical waves for the transmission of such electrical waves to 
a distance, and for the reconversion of such electrical waves into 

. light waves ; also for recording such waves upon suitably pre- 
pared surfaces. (Post dated October 27, 1898.) 

Rigs. Methods of and means for manufacturing metal tubing and 
utilising the heating effect of electrical energy in connection 
therewith. ae 

WILSON and Cater. Apparatus connected with the charge and 
discharge of storage cells in systems of electrical distribution. 

. Hirst and Bevis. Open or enclosed arc electric lamp. 

RHODES and Miners’ Lamp ELECTRIC LicHTING Co. (LIMITED). 
Lighting of miners’ and other lamps by means of an electric 
current. 

Harpy and Picarp. Microphones. 

CRowPTON. Electrical metera. 

„260. Nuxxs, Electricity meters. 

25,752. ADDENBROOKE. Electrometers and keys for operating the same. 

MILLER, TURVEY, AND WESTrOx. Connectors for electrical cables 
or wires. 

26,154. TscHERNOFF. Means for heating by electricity. 

PHILLIPS and Bray. Electrical furnace. 

. Harrsson. Primary batteries. 

Eccer. D:rect-coupled driving arrangement for electric auto- 


motors. 
1899. 


2,350, Method of connectiog telephonic apparatus as a 


5,843. 
7,621. 


10,185. 


Bert and Brya. 
system. 

EspRUWEIT. Brushes for dynamos. 

Epwarps (Ludwig and Pfefferkorn). 
phones, and the like. 

Cora and Currinc. Removable combination magnet and ooil 
for electric generatora and motors. l 

11,616. Ie Devices for securing incandescent elec'rio lamps in their 

sockets. HER : 
11,258. Bout (Trillet). Galvanic batteries. 
15,570. De MicHaLowsky. Secondary or storage battery. 


Phonograpbs, gramo- 


16,140. Fsenxy (Allgemeine Elektricitats Gesellschaft) Electrical resist- 
ances and heating bodies composed of metallic oxides. 

16,879. Sremens Bros, AND Co. (Limitep) (Siemens and Halske Aktien 
Gesellschaft). Method for dividing an alternatiog current into 
two currents whose phases are shifted relatively to each other 
through a determined angle. 

16,898. SHort. Pneumatic controlling mechanism for electric railway cars. 

17,15). Rausch. Automatic electric alarm. 

17,265. Sremgns Bros. anD Co. (LIMITED) (Siemens and Halske Aktien 
Gesellschaft). Electrical msasuring instruments employed iu 
combination with current and potential transformers for 
measuring electrical energy. 

17,541. STENDEBACH. Contact apparatus for electric railways with under- 
ground current feed and mechanical: partial conductor service. 

17,579. HgLLsTROM. Electric arc lamps. 

17,536. GuETT. Snap electric switches. 

17,454. ANDERSON and ANDERSON. Support for overhead electric conductors 
on electric railways, tramways, and the like. 

17,510. JoHNson and Murpay. Electricity meters. 

17,522 ApaMsox. Apparatus for photographing by means of gas and 
electric light. 

17,858, SpAta. Phonograpbs. 

17,958. Marius. Eleotro-medioal appliances. 

18,173. Byxa and Britt. Telephonic systems, ani in apparatus therefor. 

18,254. PorziN. Construction of electric accumulator plates. 

18,489. Siemens BROS. AND Co. (Limirep) (Siemens and Halske Aktien 
Gesellschaft). Process for forming a conducting connection 
bet ween electrical incandescence bodies of second class conductors 
with conductors of the first class. 

18,592. Vox Kramer. Safety devices for elestrically-operated hoisting 
apparatus. 

19,285. McTiaHE. Rail bonds for electric railways. 

19,619. Burke. Laminated armatures for dynamo-electric machines, 

19,863. Gray. Telephonic apparatus. 

20,412, LUNDELL. Electric railways working on the surface - conta 
system. TE 


NEW COMPANIES, STATUTORY RETURNS, &o. 


ELECTRIC LIGHTING BOARDS (LTD.) - This company was registered otl 
Dec. 18, with a capital of £7,500 in £1 shares, to acquire from E. O. Sachs 
the benefit of certain inventions, to manufacture and deal im electric 
lighting boards, particularly with regard to luminous advertisements, and 
to carry on the business of electrical and mechanical engineers, &c. The 
first directors are Sir H. Nicholson, K.C.B., E. S. Enoch, and E. O. Sachs. 

SOUTHERN ELECTRIC FREE WIRING CO. (LTD.)—This company was 
registered on Dec. 19, with a capital of £5,000 in £1 shares, to carry on 
the business of electrieians, mechanical, electrical and general engineers, 
suppliers of electricity, contractors, metal workers, &c. The first directors 
are H. J. Weston (chairman), G. W. Capper, J. H. Laidman, T. Mitchell, 
and H. J. Richards. 
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CITY NOTES. 
— — 

MEMORANDA.—Bank rate 6 per cent. (since Nov. 30, 1899). Price of 
silver 27 Pd. per oz. (Dec. 28). Consols (22 per cent.) €8%—99 for 
money, 994—984 for account; 24 per cent. 96—97 (Dec. 28). Stock 
Exchange Settling Days: Console, Jan. 4 ; Stocks and Shares Continuation 
Day, Jan. 10; Ticket Day, Jan. 11; Pay Days, Dec. 29 and Jan. 12; 
Mining Share Carry- over Days, Jan. 9 and 23. 


ALDERLEY AND WILMSLOW ELECTRIC SUPPLY (LTD.) — The annual 
meeting of this company was held on Thursday last, at Manchester, the 
chairman (Mr. F. E. Gripper) presiding. The report of the resident 
engineer stated that the works were giving every satisfaction, and the 
number of applicants for the supply of electric current was increasing. It 
was understood that application had been made for the supply to be 
extended to the district of Mobberley, but the directors had decided to 
obtain further particulars in regard thereto. The secretary (Mr. W. E. 
Rowcliffe) reported that the company had entered into an agreement with 
the National Electric Wiring Co. for the free wiring of premises in the 
district. The directors are in communication with the Wilmslow District 
Council, with a view to making an arrangement for the supply of current 
to that district, in respect of which a provisional order had been obtained 
by the company. 

BLACKPOOL, 8T. ANNES, AND LYTHAM TRAMWAYS} CO. (LTD.)—In 
their annual report the directors atate that the working of the line during 
the past season has been to a great extent of an experimental but ofa 
promising character. The company has been unable to cope with the 
traffic offered, but arrangements have been made enabling the directors to 
adopt any mode of traction that may be found advisable to bring the line 
up to a higher state of efficiency, when at least twice the number of cars 
will be placed on the road. Steps bave aleo been taken for the application 
to Parliament for doubling the company's line. 


KAMM’S ZEROGRAPH SYNDICATE (LTD.) A meeting of this syndicate 
was held at Winchester House yesterday (Thursday). 

LYON’S PATENT ELECTRIC REFRIGERATOR SYNDICATE (LTD.)— 
The second annual general meeting of the shareholders of this company 
was held on Wednesday, at Glasgow, Mr. J. Macintyre, chairman of the 
company, presiding. He claimed that the company had now established 
the fact that their patent system of refrigeration was the cheapest in the 
market. They had passed from the experimental to the commercial stage 
of operations, and had at the present time a perfected machine on exhibition. 
They had orders on hand from tradesmen who would use their electric 
refrigerators, and he foreshadowed handsome profits to the shareholders of 
this company, which had secured patents in Great Britain, France, 
Belgium, Spain, U.S.A., New South Wales, and Cape Colony, as well as 
having put in applications for a number of other countries, 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed Jan. 4 as a special settling day in the further issue of 15,000 
Ordinary fully-paid £10 shares (Nos. 60,001 to 75,000) of the British 
Electric Traction Co. (Ltd.) and 300,000 Five per Cent. Cumulative Pre- 
ference £1 shares (Nos. 1 to 300,000) and £200,000 Four per Cent. 
Irredeemable First Mortgage Debentures (Nos. 1 to 500,000) of the Thames 
Iron Works, Shipbuilding and Engineering Co. (Ltd.) These securities have 
also been ordered to be quoted in the Official List together with a further 
issue of 6,0C0 Four-and-a-Half per Cent. Cumulative (£5 fully-paid) Pre- 
ference shares (Nos. 6,001 to 12,000) of IV. 7. Henley's Telegraph Works 
Co. (Ltd.) The committee has also been asked to appoint a special settling 
day in 14,520 £3 shares (£2 paid) (Nos 452,099 to 46,418) of 
Crompton ani Co. (Ltd.), and to appoint a special settling day in and to 
grant a quotation to 10,000 Five per Cent. Cumulative fully-paid Prefer- 
ence £10 shares, aud & further issue of £18,100 Four-and-a-Half Redeem- 
able stock of the Barcelona Tramways Co. (Ltd. ) 


WESTERN AND BRAZILIAN TELEGRAPH OO. (LTD.)—The liquidator 
(Mr. W. H. Axworthy) is prepared to pay the holders of share warrants 
an amount equalling £12. 10s. per share, together with the dividends due 
thereon. Share warrants to bearer must be deposited at 209, Winchester 
House, London, E.C. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Ta 
Week | 9 In, | No, AGGREGATE. 
Line. ended B | or Dec. BER | Ine. 
LN | Amount. r Deo. 
1899 ^£ | | £ | £ 
*Birmingham Tramways. Dec. 23 | 4,275 + 130 25 103,773 | + 10,286 
Blackpool Corporation... „ 21 115 — 5. 38 20,556 i+ 4,353 
Blackpool and Fleetwood „ 23 122 — 10 25 20,083 ＋ 5,824 
Bradford Corporation... „ 24 372 + 95 71 23,643 " 
Brisbane Trams ......... Nov. 8 8,690 + 2,584 6| 16,505 |+ 5,222 
Bristol Trams & Carriage Dec. 22 | 2,764'+ 34, 25 77,186 |+ 8,365 
Buenos Ayres& Belgrano Nov. 26 2, 532 ＋ 738 47 101,785 |+45,266 
City & South London Ry. Dec. 24 1,194 60 26 25,995 |+ 29 
Dover Corporation Dec. 25 | 151.4 38 8,040 + 1,056 
Dublin United ....| Dec. 22 | 3,228 + 458 oa m 
Dublin Southern Dist... „ 22 647. 6 s (es T 
Glasgow Corporation . „ 23 | 8,505 + 157! 50623 n 
*Liverpool Corporation... „ 16 6,045 — 7 50 343,941 | +40,033 
Liverpool Overhead Rly. „ 24, 1,442, + 5 25| 41,812 .4- 1,994 
*Shefield Tramwaya...... „ 24 1.896 546 52. 74,781 
"South Staffa, Trams. . .. 22, 624,- 12 51 33,802 + 1,613 
* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


PRESENT AMOUNT LAST > 
AMOUNT. OF Divi NAME. 
et SHARE. DEND 
| TELEGRAPHS. 
£110,900 | 100 4% African Direct Telegraph 4% Mort. Deb. (red.) 
25,000 | 10 // aaae aa ia lund | 
£125,000 100 57% Do. 5 per Cent, Debenturess 
£875,520| Stock 15/0 / ²˙ ew——·‚ ˙¹1Äm r l 
43,062,240 Stock 30/0 Do. ere o suivre cus vapsanvess duéiZuy pue a Vx caus 
£3,062,240| Stock 18/0 % TTV | 
207 , 930 10 3/0 Western Telegraph (late Brazilian Submarine) ...... 
£75,000 100 ba | Do. 5 per Cent. Debs. (2nd Series, 1900) ... 
$10,000,000 $100 $1} Commercial Cable Capital Stock.. 
£1, 332,823 Stock 47 * Do. 4 per Cent. Debenture Stock............. 
16,000 10 80 Cuba Submarine Ordinary  ............. eene 
6,000 10 10,0 Do. Preference 10 per Cent eee | 
12,981 | 5 | 20 Direct Spanish Ordinary ems dest 
6,000 5 5/0 Do. 10 per Cent. C zumulative Preference ...... 
£30,000 | 50 417 Do. 4} per Cent. Debentures .................. 
60,710 20 30 Direct United States Cable . 
£120,000 100 4} Direct West India Cable 44% Re g. Deb. (red.) pee 
£4,000,000 | Stock 5% Raten Ordine - 2/5 N een 
41,795,000 Stock 317 Do. 3} per Cent. Preference EDDIE Loto ts 
£1,432,268 | Stock 47 Do. 4 per Cent. Mort. Deb. Stock (red.) 
250,000 | 10 2/6 | 0 ˙² —⁵⅛Br . C2DRT Cua P Ra asa 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock ................. 
£16,200 100 57% Do. 57 (Austin. Gov. Sub.) Deb., 1900 (reg.) 
464 40 100 57 Do. Bearer) .. en erret rH pec 
£17,400 100 | 657 Eastern and S . African 5 s Mort. Deb., 1900 (reg.) 
£21,500 100 | 6% Do. Bei ee se dss ess TATE 
£300,000 100 47 Do. 4 per Cent. Mortg age De be intures, 1909. 
£200,000 | 25 47 Do. 4 per Cent. Mauritius Sub. Debs.(red. 
180,227 | 10 1/9 Globe Telegraph and Trust een nn nmn 
180,042 | 10 8/0 Do. 0 per Cent. Preference . 
150,000 10 5/0 Great Northern of Copenhagen 
£86,300 100 417 | Halifax & Bermuda Cable 44% Ist Mort. Deb. (red.) 
17,000 25 12/6 Indo-European. 3 
£100,000 100 67 London Platino- Bri zilia in 6 pe r T 'ent. Pe bs. 1904 . 
£100,000 | CU 47 Pacific & European Tel. 47 Guar. Debs. red.) vers 
11,839 4/0 CCC 
3,381 L100 Cert, 67 Submarine Cables Trust eere: 
15,609 IE C uk West African P A ni agas idis dd pausa» 
£200,000 100 57 Do. 5 per Cent. Debentures (red.) Tn 
30,008 24 us West Coast OF ATO e Foe TATT 
£150,000 100 4 Do. a Her Cont: Debantured. 1er i aoa ss 
88,321 10 6d West India Nd PMP, ids cans cde sscanascasnsedacices seas 
34,563 | 10 6/0 Do. 6 per Cent. Ist Preferences 
4,669 10. | 6/0 Do. 6 per Cent. 2nd Preference . 
_ £80,000 | 100 57 Do. 5 per Cent. Debentu res 
£389,731 | Stock | 47 Western & Brazilian 4 per Cent. Debenture Stock ... 
£158,100 | 100 6% Western Union 6 per Cent. Sterling Bonds (red.) ... 


RATE PER 


PREVIOUS Price Business Donk 
| Week’s Price, | Wednesday, Cxxr. Divmexp Dux. Durinc WEEK 
Dec. 20. Dec. 27. Y [ELDED, | Ex DN Dec. 27, 
| 
| | 
| £8.d. Highest | Lowest 
100 104 100 104 31611 | January and July. | Pig Ss 
3 4 3 4 7 June and December ees one 
8 90 85 90 | 511 1 | "d D ae (Nt om 
63 66 63 65 | 9 8 O | Feb., May, Aug., Nov. 65 des 
113 115 111 113 | 5 8 4 * i | 1133 111} 
15} 16 151 161 510 9 - | 18% 1514 
144 142 14 14 | 416 7 | Mar., June, Oct., Dec. lig 14] 
107 111 107 111 | 411 6 | June and December... TO | sas 
198 102 198 202 319 9 | Jan., Apr., July, Oct. y tes 
103 105 100 103 318 5 * "A 1033 102 
83 93 8} 93 8 8 5 | February and August 9.5 ove 
19 20 19 20 5 0 0 * "a Ne 
4 5 4 5 4 0 0 | April and October..... | 
9 10 9 10 16 0 0 22 * 
108% 107 103% 107% 4 4 1 January and July...... id ave 
11i 12 113 12 516 8 Jan., Apr., July, Oct. 12 11i 
101 104 101 104 4 710 | Juneand December ... ie swe 
145 150 143 148 415 7 Jan., Apr., July, Oct. 151 146 
93 101 97 100 310 6 * T 100 993 
115 120 115 120 | 3 611 May and November...) 1163 1154 
143 15} 14} 111 41411 Jan., Apr., July, Oct. | lt 10 
116 121 116 121 3 6 7 February and August 121 1:6 
99 103 99 103 417 4 | January and July...... one T 
100 103 100 103 417 1 » » s.. 
99 103 99 103 | 417 1 »" $ as 
100 103 100 103 417 1 * A 20 : 
lol 104 101 104 3 16 11 February and August 101 ec 
1017 1017 1017 1017 3 16 10 May and November .. | xus <a 
101 11} 103 11] 413 4 | Jan., Apr., July, Oct. 11j lig 
11i 151 144 15i 3 13 8 | , , | 15j 15 
3l 33 8l 33 315 9 | January and July...... 311 C 
100 103 100 103 4 7 5 = | 500 
48 52 43 52 416 2 May and November ... 348 
106 109 106 109 5 10 1 March aud September E 
102 105 102 105 317 6 June and December.. 
7 8 7 8 5 0 0 | April and October...... 
125 130 125 130 413 0 * » 
24 3] 24 34 1 9 3 | December and July Ut 
99 102 99 102 418 0 March and September 98 
i 1 j l - T 
102 105 102 105 316 8 January and July...... M 
t ]1 1 l4 i May and November ... ] 
8i 9 i 91 ` ‘ 6 3 l II IL 
74 84 74 84 dedi - 55 
106 109 106 109 413 7 | January and July. .. 
101 107 104 107 315 0 Jung and December ... 
98 103 98 103 5,16, 6 ) Marth and Sépfemijer | 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Previovs 
NAME, Weex’s PRICE, 
Dec. 20. 


TELEPHONES. l 
Chili Telephone (fully paid) .......... 


a d gas 3 Telephone Ordinary. sers: 
t. Preference ....................-. 2025 


) 2 3 
Consolidated Telephone Const. & Manufacturing .. d l 
1 


5 
Do. 6 per Cent. Cumulative Ist Preference .. lí 
Do.  6per Cent. Cumulative 2nd qc dim lt 
Do. 5 per Cent. Non-Cumulative 3rd Pref. 5i 
Do.  Debenture Stock 3 per Cent. (red.) ...... 100 
A eee 886 — EER EN 
Cc . 
Do. 5 Cumulative Preference (£3. 108. paid 3 
Do. 6 per Cent. Debenture Stock (red.) . 105 


ELECTRICITY SUPPLY COMPANIES. 
British rt Works Co. Ordinary. 
er Cent. Cumulative Preference .. ese 


Bournemouth and Poole Elec. Supply Ord............... 12 
Do. 4 per Cent. Cumulative Pref. ............... 10 
-Brompton & Kensington Electricity Supply Ord. ... 7% 
Do. 7 per Cent. Preference ..................... e 9 
Calcutta Elec. Supply Ordinary (£4 paid) — tUi | 6 
Charing Cross & Strand Electricity Supply Corp. 9 
m Nos. 3,001 to 50,000)  .................. . 9 
per Cent. Preference ..... eber es 5 
Chelsea Electricit * y ey — M 7$ 
* Do. 4% per ebenture Stock (red.) .. 109 
Chicago Edison Ist Mort.5% 30 er: Gold Bonds (red. ‘| 100 
Cit hyd London Electric Lighting Ordinary ..... — 10 
6 per Cent. Cumulative Preference ..... . 12 
x Do. 5 per Cent. Debenture Stock (red.) . | 125 
County of London and Brush Prov. Ordinary ...... »| 10 
6 per Cent. Cumulative Preference . 13 
Do. 44, Deb. Stock Certs. (all .) (red. )... PRAES | 110 
Kensington and Knightsbridge Ordinary... 12 
Do. 6 per Cent. Ist Preference — 9 7 
London Electric Supply Ordinary. — 2 
Do, 6 por Cent. Preference . | ! 
Do, 4 per Cent. lst Mortgage Debentures.. xd 102 
pene Elec. Supply Ord. (Nos. 1 to 62,500) 13 
Do. (Nos. 62,501 to 85,000) . | 13 
Do. 44 per Cent. Deb. Stock First Mortgage. 117 
Do. 35 per Cent. Mort. Deb. Stock (red) . 97 
Notting Hill Electric Ordinary ..... ...... 9 e . 158 
Oxford Electric Ordinary. . eren eee 6 
r A pseeantecsvascnbusne 
River Plate El. Lt. & Tr'ct'n, Ltd., 57 1st Mor. Deb. 80 
Royal a re a | of Montreal Shares. 1 
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perm ae Co. (Nos. 1 to 32,098)  .................... 34 
|* * Cent. First Mortgage Deb. (red.) ...| 100 
Davis and Timmins 6 per Cent. Cum. Pref, ............ | i 
Edison and Swan United (“A“ Snares) EON 2 
Do. (£5 paid) iis 
Do. 4 per Cent. Mortgage Deb. Stock (red.). 95 
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Do, 7 per Cent. Cumulative Preference | 2 
| Do. 4 per Cent. lst Mortgage Deb. (red.) ...... 101 
Elmore's Patent Copper Depositing | ......... . 3 
| Henley’s Telegraph Works Ordinary xy sr 12 
Do. 44 per Cent. Preſereneſee . | 5 
Do. per Cent. Mortgage Deb. Stock (red.)... 111 
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Do. 4 per Cent. lst Mortgage Deb. (red. 12 NCC 100 
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Do. 4 per Cent. Debeature Bonds, 1909 ........ 103 
Do. Manufacturing Ordinary ...... chess 9 
Do,  bper Cent. Cumulative Preference i 53 
Willans and Robinson Ordinary eese | 10% 
Do. 6 per Cent. Cumulative Preference ......... | 
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ELECTRIC RAILWAYS, TRAMWAYS, &o. 
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Do. Cumulative Preference (£1 paid) 43 
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Do. 6 per Cent. Preference .................. xnew| 154 
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Kida’rm'net'r& Dist. E. L. &'Tr'cv'n 57 Pref.(£6 pd.) 6 
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Do. : per Cent. Preference ....... be ed 13 
Do. At Cent. Debenture ........ (neos sapo qaod) ee 106 
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Do. 6 per Cent. Cumulative Preference......... | 5 
Oldbam, Ashton and Hyde Elec. Tramway Ord....... | 18 
Do. per Cent. Preference ........................... 10} 
Potteries Electric Traction Ordinary ..................... 11j 
Do. 5 ner Cent. Cumulative Prefaranca 1A 
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NOTES. 
— — 


WE wish all our readers a happy New Year, and trust that 
the last year of the nineteenth century, upon which we have 
now entered, will abound in prosperity and be prolific in progress 
for electrical science and its patrons. Although a sombre 
war-cloud hangs menacingly over our great Empire at the 
commencement of the new year, it is to be hoped that the 
record of the year’s electrical progress, when it comes to be 
written, will form a fitting conclusion to a century that has 
witnessed the creation of practically the whole of modern 
physical science and mechanical engineering. In this creative 
work the empire of Great Britain has taken the foremost 
place, and every indication points to its continuance in that 
exalted position. Undue pride in all such national achieve. 
ments is without doubt to be deprecated ; but there is a due 
and legitimate pride in them, which serves as a stimulus to 
further efforts and as a reminder of our high national 
responsibilities. 

3 

Apropos of the locus of the present year in the greater 
divisions of time, it is remarkable that the question as to 
whether the year ends the nineteenth or inaugurates the 
twentieth century has been allowed so much ventilation. It 
is the last farthing of the 100th pound that completes £100, 
and it is the last second of the 100th year that must end a 
century. Not even Sir Courtenay BoyLe’s ingenious plea in 
The Times—that we should regard January 1, 1900, as com- 
mencing the twentieth century, in order that essayists and 
public speakers might not be disappointed—can induce us 
to inflict on our readers before another year has elapsed a 
review of the departing century. 


which 


THE new year's honours bestowed by Her Majesty partake 
this year of a distinctly Imperial character, the Colonies and 
Crown possessions coming in for more than usually abundant 
recognition. Everyone will recognise the especial fitness of 
this at the present time, when the heart of the mother 
country is being cheered by the spontaneous patriotic zeal 
of all her children. Science, however, upon which depend 
as much the arts of war as of peace, is not unrecognised. 
The peerage bestowed on Sir Jonuw Lussocx raises to the 
Upper House a man whose striking versatility embraces much 
useful work in the domain of science; while the titles of 
K. C. B. and C. B., granted respectively to Capt. W. pe W. 
AsNEY and Major-General Festina, are well-deserved rewards 
for many years of service to the Science and Art Department 
at South Kensington. Sir W. pe W. Asney is well known to 
our readers, not only in connection with his numerous 
researches in physics, but also as a past-President of the 
Physical Society; and we tender to him and to his col- 
league our hearty congratulations on their recent honours. 


ED 


From the annual report of the New Zealand Post and 
Telegraph Department, just to hand, for the year 1898-9, 
we learn that the prosperity of the telegraph service, which 
suffered rather serious disturbance by the reduction of tariffs 
three years ago, is now fairly established. The revenue, 
in 1895-6, when the 1s. tariff prevailed, was 
£92,289, has now reached £101,104 under the 6d. rate; 
and the additional cost for staff is only slightly in 
excess of the augmented receipts. Contrary to common 
experience the average value of each telegram appears 
to be rising, the actual figures in this case for the past 
year being &8:85d., against 8:47d. for the year preceding. 
Should this increase be maintained for a while longer, the 
additional outlay on plant and wire to carry the heavier traffic 
will be soon covered. The same cannot be said, unfortunately, 
as regards intercolonial Press messager, which here, as else- 
where, are worked unremuneratively. For insufficient reasons, 
as it turns out, the Prees rates were reduced in 1893 from 3d. 
to ld. per word, with the result that the total number of 
messages forwarded and received has increased by only 25 
per cent. in the five years. Telephone business is rapidly 
progressing, the exchange connections within the colony 
already numbering over 6,000 and the receipts amounting 
to nearly £40,000. 
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Dustin has long lagged behind its northern sister city and 
other Irish towns in the matter of electric lighting. At the 
present time the number of lamp connections in Dublin is 
only about 23,000, while that of Belfast is 38,000. As we 
announced in our issue last week, however, the Corporation 
of the Irish capital have decided upon spending £254,500 for 
the erection of a truly magnificent electric supply works. 
This sum is to be expended in accordance with & careful and 
eminently satisfactory report drawn up by Mr. Rosert Haw- 
MOND, the consulting engineer to the Corporation, given in 
full on another page of this issue. The effect of creating 
these new works will be to add 420 new arcs to the street 
lighting, and to provide for 5,500 new consumers; or, in 
other words, to provide a new power station with a capacity 

of 100,000 lamps, to use the existing station as a distributing 
ö centre, and to lay down some 30 miles of additional mains. 
Three-phase generation at, and transmission from, the power 
station are to be adopted, at a line pressure of 5,000 volts and 
a frequency of about 50 cycles per second. At the existing 
station power will be transformed down to 2, 400 volts single- 
phase. It is not yet decided, however, whether to generate 
the power at 5,000 volts, or to use stationary transformers and 
raise the pressure from 500 volts to the line voltage. We are 
glad to note the indications that the Dublin Corporation, 
awakened at last to a sense of their duties in this respect, are 
determined to push on with this important scheme without 
delay. 


ALTHOUGH '' nothing succeeds like success, it is possible 
for very rapid success to become embarrassing where it 
comes so swiftly that provision cannot adequately be 
made to meet it. The obscure author who ‘awakes 
to find himself famous " may reasonably be troubled lest 
his genius suffice not to maintain the unexpected reputation ; 
and, similarly, the electric supply concern with & suddenly 
and largely augmented patronage may be placed in an 
awkward predicament through the inability of its boilers 
and engines to meet the overgrown demand for current. 
This is the condition of questionable happiness enjoyed by the 
Metropolitan Electric Supply Company at the present time—a 
state of affairs which has brought it into collision with one 

of its most powerful customers, the Marylebone Vestry. 


— 

In another column we report the action of this Vestry 
against the above-named company, for having made default in 
supplying electric energy to the Vestry’s premises and the 
workhouse. The action was heard by Mr. PLOWDEN, who 
after careful consideration of the special circumstances of the 
case, decided to adjourn the summons for three months. 
Several causes appear to have contributed to place the 
company in its present fix. In the first place, large 
machinery, which it expected to have ready for running in 
1898, has been delayed by the contractors, and is not even 
yet ready to take any share in the work of supply. Besides 
this, the company appears to have had difficulty in obtaining 
suitable fuel, the naval operations having made large 
draughts from the Welsh coal market. Such trying circum- 
stances call for forbearance on the part of every consumer, 
and should elicit the sympathy of all electrical engineers. At 


the same time, strict business considerations should induce 
the company to make strenuous efforts to surmount these 
difficulties with all possible speed. 


Ee 


Ir was only to be expected that the temporary misfortunes 
of the Metropolitan Electric Supply Co., to which we have 
alluded in the foregoing note, should elicit from the gas 
journals a diatribe against electric light. Our usually fair 
contemporary, the Journal of Gas Lighting, exclaims: ** What 
is & saving of fuel appearing in the second place of decimals 
in the analysis of working costs per unit—what is any- 
thing else—to a man who cannot get a light when 
and where he wants it?" As if, forsooth, economy 
necessarily implied risk of breakdown. Our contemporary 
has invented an amazing mon sequitur. Electrical engi- 
neers are usually not slow to place reliability in the 
forefront when designing their works, and they recognise 
the supreme importance of this factor; but it will be news 
indeed to them that economy implies any sacrifice of this 
essential. Facts are to the contrary, for the best made plant 
is not only the most economical, but also the least likely to 
get out of order. We can well understand, however, the 
growing alarm of our gas friends at the close attention elec- 
trical engineers are paying to high economy, and at the 
excellent results this careful attention is producing. 


Ee 


QUITE a large number of electrical and allied patents, 
granted in 1886, have been kept up during the entire period 
allowable, and will expire, in the ordinary course, during the 
current year. A glance at the list, however, which we print 
on another page this week, will show that the expiry 
of none of these is likely to produce any serious conse- 
quence to electrical industry in general. No  epoch- 
making invention appears to have matured in the fertile 
brain of any electrical inventor in 1886. We may 
note, nevertheless, several in the list which are not 
devoid of interest. Nikorna TEsLa's patent, No. 2,975, 
relates to an ingenious arrangement of a third-brush and even 
additional brushes to a dynamo, for the purpose of efficient 
regulation. But the era of third-brush dodges departed 
before the expiry of the patents it evoked. 


Pror. Ermu Tuomson’s patent, No. 10,241, has a claim for 
electric welding by ‘‘ pressing against each other the pieces or 
parts to be united and passing an electric current through the 
same." It would appear, therefore, to cover the master 
process in the Thomson system of electric welding. The 
expiry of this would be a matter of more general importance 
were electric welding more generally practised in this country ; 
but the limited work of this description is so well executed by 
the few existing firms, that these need be in no fear of 
competition through the disappearance of the patent. Among 
the patents of historical interest are No. 10,765, for the 
Lowrie-Hall transformer, and No. 9,708, for Messrs. HoLuks 
and VaupnEY's automatic cut-out for use in charging storage 
cells. Electric light engineers may also be interested in the 
expiry of the Welsbach patent, No. 8,592, covering the usé 
of oxides of certain rare metals for incandescent gas mantles. 
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Tux first telephone licence under the new Act has been 
granted, not to a municipality but to a company, the Mutual 
Telephone Co. of Manchester. The licence granted to the 
company is for the districts comprised by the borough of 
Salford and the urban districts of Moss Side, Wilmslow, 
Stretford, Audenshaw, Gorton, Altrincham, Sale, Swinton 
and Pendlebury, and not for any other part of the Manchester 
area. It expires in 1911, and, moreover, the PosTMAsTER- 
GENERAL reserves to himself the right of revoking it at any time. 
From the report in another column it would appear that the 
Manchester Corporation, in spite of its deputation some time 
ago to the Treasury authorities, has not quite made up its 
mind to whom it shall give its support in matters telephonic. 


Tue Glasgow Corporation has not been so successful as the 
Mutual Telephone Co. At the Council meeting yesterday 
a letter from the Postmaster-General was to have been con- 
sidered setting out the conditions under which a 14 years 
licence would be granted for Glasgow. Its discussion, how- 
ever, was postponed. These conditions specify certain 
minimum sections of conductors and other restrictions as to 
technical matters which Mr. Bennett, the consulting telephone 
engineer to the Corporation, considers unnecessary. It looks 


as if the new Act may not work so smoothly after all. 
— — 


Ir has been rumoured that difficulties are being experienced 
in sending wireless telegraph messages between certain of our 
camps in South Africa, aud the theory has been advanced that 
the trouble is due to the presence of ironstone hills. We under- 
stand, however, that Mr. Marcon: discredits this ingenious 
hypothesis, even presupposing the truth of the rather doubtful 
rumour. The seat of war may indeed be rich in ironstone 
hills, and even in gold reef mountains; but Mr. Marcon, who has 
signalled through the solid hulls of no less than 80 ironclad 
battleships, is quite confident that the waves from his tele- 
graph transmitter would make no trouble about going through 
the South African kopjes. If trouble there has been, it is 
due, he thinks, to the imperfect earth afforded by the dry soil 
and substrata. By the way, we are glad to be able to assure 
our readers that the wireless telegraph instruments sent out 
to the enemy were neither manufactured in this country 
nor supplied by any British firm. 


Tre sheet table of Electricity Supply Works in the United 
Kingdom, which we publish as a supplement to-day, is larger 
than last year. Several new columns of useful information 
have been added, notably one containing particulars of con- 
densing plant and others setting forth theclass of fuel employed 
and its price. The Remarks” column also contains more 
matter than in previous years. We cordially thank engineers 
of the various stations in operation, and the consulting 
engineers of stations projected and in course of construction, 


for their assistance in the preparation of the table. 
———— iilo — — — — 

Legacy to Glasgow University.— Under the will of Mr. 
James Brown Thomson, of Kinning Park, Glasgow, the 
University of Glasgow will receive £10,000 and the Glasgow 
Technical College £2,000. 

Opening of Bolton Electric Tramways.—Seven of the ten 
sections of the electric tramways of Bolton were opened for 
traffic on the trolley system on Tuesday last. The lines com- 
prise 91 miles of track, and extend over 28 miles of route. 


Cable Interruptions. Date of Interruption. 


Latakia Cyprus June 21, 1899 
Cayenne — Pinhieroz sss . Oct. 11, 1899 
Zanzibar — Mombasss q .. Oct. 27, 1899 
Mozambique Lourenco- Marques Dec. 17, 1899 
Gibraltar—Tangier ....... ecce eterne .. Dee. 31, 1890 


The Glasgow Cable Tenders.— The Glasgow Corporation 
yesterday uvanimously adopted the recommendation of the 
sub-committee to accept the tender of the National Conduit 
and Cable Co. of New York. Further particulars will be found 
in our ** Tenders Accepted ” column. 


Obituary.— We regret to announce the death of the Belgian 
chemist, Dr. Dieudonné Rigole, which took place last week at 
Brussels. Dr. Rigole was well known in the Far East, 
especially in Singapore, Java, and North Borneo, in connec- 
tion with his attempts to extract gutta-percha from the leaves 
of the gutta plant. In this and other electrical work he was 
associated with Mr. Wells, of Brussels. 

Finsbury Technical College.—The evening lectures at this 
college will commence on Monday, 8th inst. The Wednesday 
evening course till Easter will be taken by Prof. Silvanus P. 
Thompson, whose topic will be the design of electromagnets. 
The Monday evening course will be upon continuous-current 
machines and arc lamps. In the months of February and 
March there will be a special course of six lectures on petroleum 
by Dr. Dorkowitz. 


Fatal Tramcar Accident at Glasgow.—A lamentable 
collision took place on Monday last between two of the 
electric cars on the Glasgow tramways, resulting in the instan- 
taneous death of & girl of seven years and serious injuries to 
three men. The collision was caused by a single-deck car 
running into the rear of a double-deck car standing on the 
track, the colliding platforms being severely telescoped and 
causing injuries to the driver of the moving car and the 
conductor of the standing car, as well as to a man who was 
alighting with the little girl. The circumstances of the acci- 
dent call for minute official inquiry. 


A Motor-Driven Dredging Plant.—The Bed Rock Dredging 
Co. of Philadelphia, and its associated companies, says the 
Engineering and Mining Journal, have for two seasons carried 
on operations about 30 miles distant from Boise City. Current 
is generated 15 miles from the scene of the dredging by a 
Westinghouse two-phase generator, directly connected to a 
Pelton wheel. The generator is rated at 400 kw., and 
generates current at 500 volts and 30 ~ per second at 860 
revs. per min. Two 200 kw. transformers, of the self. cooling. 
oil-insulated type, raise the voltage from 500 volts two-phase to 
10,000 volts three-phase for the transmission circuit. From the 
power house, a three-wire three-phase circuit of N». 4 D. & S. 
gauge bare copper is supported on wooden polesand Locke porce- 
lain insulators, with porcelain pin protectors to prevent leakage 
to pin. About 600ft. distant, from each of the three dredges now 
in operation a small building has been erected, in which are 
placed the step-down transformers, reducing the pressure to 
400 volts two-phase. A full equipment of Wurts non-arcing 
lightning arresters and choke coils is provided for the 10,00U 
volt circuits. The dredges are known as the ladder or elevator 
bucket type, with a capacity of 8,000 cubic yds. a day, each of 
them having the following electrical equipment of 400 volt 
two-phase Westinghouse type C motors. One 75 f. p. motor 
operates & string of heavy buckets upon the ladder of the 
dredge, each having a capacity of 81 cubic ft., which discharge 
upon the delivery plate at the rate of 18 buckets per minute. 
The working of this motor is controlled by a reversing 
switch and auto-starter. Two other 75 H. p. motors are 
directly connected to centrifugal pumps for furnishing water 
to hold the screened dirt in solution and to force it 
along the sluice box for the washing process. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


THURSDAY, January 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Report of the Institution’s Visit to Switzerland. The report. 
will be taken ax read, and the discussion will be opened by Mr 
Crompton with a comparison between British and Continental 
practice in electrical engineering. 
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THE 88. “ OCEANIC.” 


The ss. Oceanic” is at present the largest steamship 
afloat, having a total length of 704ft. and a displacement of 
over 80,000 tons. She has been built and luxuriously 
fitted for the White Star Co. by Messrs. Harland and 
Wolff, of Belfast, and runs between New York and 
Liverpool, As may be gathered from the following 
particulars, the electrical installation of this ocean greyhound 
is very complete, and has been installed throughout by 
Messrs. W. H. Allen, Son and Co., of Bedford. The 
generating units are four in number: the engines, which are 
of the compound twin type, have cylinders 11in. and 18in. 
diameter by llin. stroke, driving direct dynamos with an 
output of 100 volts 600 amperes at a speed of 240 revs. per min. 


can be run in parallel or, if necessary, entirely separate. 
The power and lighting circuits are connected to separate 
‘bus bars, rendering it possible to connect one or more 
dynamos to the power and heating circuits whilst the others 
run the lamps; or, on the other hand, the power and lighting 
circuits may be paralleled. In practice it is usual to run the 
whole day-load in parallel on one or two machines, whilst at 
night two machines are run in parallel on the lighting and 
another independently on the power circuits. 

All the switches on the boards are of the quick-break type, 
and the main dynamo switches are provided with auxiliary 
equalising contacts to prevent a reversal of polarity. Each 
board has a voltmeter of the illuminated dial type with volt 
divisions between 80 and 120 volts, and can be connected by a 
four-way switch to either light or power 'bus bars, or to either 
of two dynamos. There are also four ammeters of Evershed's 


-At 


MULTIPOLAR GENERATING SNET. 


The dynamos are compound wound, of the four-pole type, with 
two sets of brushes. Absolute steadiness of light has been 
ensured by exceptionally heavy flywheels. Each dynamo has 
a capacity for 1,000 16 c.p. incandescent lamps, the aggregate 
of 4,000 lamps being as large as that of many small central 
stations on shore. Two engines and dynamos are on the 
starboard and two on the port side, being separated by a 
central bulkhead. By closing a watertight door in this bulk- 
head the two compartments can be isolated, so that in an 
emergency the two pairs can be worked quite independently 
of each other, thus minimising the risk of a failure of the 
entire installation. There are two switchboards, one in each 


) 


. | 
dynamo room, constructed so that one or more of the dynamos 


circular marine pattern reading to 700 amperes, one for each 
dynamo. The ammeters are in circuit with the return cables, 
which are connected to the ship's hull through massive gun- 
metal castings bolted to a steel bulkhead. This arrange- 
ment has been found advantageous with compound-wound 
dynamos running in parallel. The main dynamo fuses are 
of 1 x 0:018 tinned copper, and are covered by hinged plate 
glass shields. The circuit fuses are of stranded No. 83 tinned 
copper wire, and their sizes and descriptions of circuits are 
engraved on corresponding brass name-plates. 

The wiring of the ship has been carefully planned to 
ensure that the lamps in the saloons, libraries, smoke-rooms, 
emigrants’ spaces, and in fact all the principal accommodation, 
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receive current from at least three independent circuits. This 
arrangement is to guard against total extinction of light 
should one circuit be put out of action through a main fuse 
blowing or from any similar cause. One of these circuits 
runs on the port side, the other on the starboard, and the 
third feeds police lights, which in small groups remain 
burning all night when the other lights are switched off. 
There are in all 28 circuits :— 


First class saloon. Starboard. 
Ditto. Port. 
Officers, crew, captain, signals, stewards, firemen, and 
personnel generally. Starboard. 
Ditto ditto. Port. 
Daylight throughout the ship. Starboard. 
Ditto ditto. 
First class state roome. 
Ditto ditto. 
Second class saloon. Starboard. 
Ditto. Port. 
Emigrants forward. Starboard. 
Ditto. Port. 
Emigrants aft. Starboard. 
; Ditto. Port. 
. Cargo. 
Projector. 
Electric fans forward. 
Spare. 


to Heaters. 


Port. 


Starboard engine room. 

Port engine room. 
. Aft and forward boiler rooms. 
. Ditto. ditto. 
Electric fan aft and motors. 
Cooking apparatus. 


Starboard. 
Port. 


— 


- TENUTA ULT 4o n 1 ? "um T5 " f 
C 
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Two TELEPHONES ON THE BRIDGE ; ONE SHOWN OPEN, THE OTHER CLOSED. 


The wiring is carried out on the distribution fuse box system, 
there being on the different circuits over 100 distribution 
boxes, some single pole, others double pole: those for the 
engine rooms are of cast iron, and in the boiler spaces of cast 
brass, whilst on the decks they are of teak. The boxes for 
the saloons and engine room contain, in addition to fuses, 
Switches for controlling groups of lights. The fuses them- 
selves are mounted on detachable porcelain bridges, which can 
be quickly replaced. There are no isolated fuses. The wiring 
is onthe single wire system and thefittings make ‘‘earth”’ to the 
Skin of the ship through concentric blocks. In the vicinity of the 
compasses, however, and in the elaborately decorated saloons, 
where direct attachment to the steel hull is not advisable on 
account of its inaccessibility, the return cables are taken to 
double-pole distribution boxes and the bus bars connected to the 
beams by in. Whitworth brass terminal screws. Three types 
of cables have been employed, those in the engine room of 
vuleanised rubber, lead-covered and armoured, having a 


minimum insulation resistance of 2,500 megohms per mile, 
and these are clipped to the bulkheads. On exposed decks the 
cables are lead-covered and braided, whilst elsewhere ordinary 
vulcanised and braided cables are run in teak casing. The 
fittings and electroliers generally are of brass, gold-plated, | 
silver-plated and bronzed, except in the emigrants’ quarters, 
where they are of cast iron, with massive hinged covers, 
which are closed when cargo is carried. 


The total number of lamps installed is 1,975, of which some 
950 are fixed in the engine and boiler rooms, whilst the 


MoronR-DRIVEN WINCH. 


motors, heaters, and other apparatus demand current approxi- 
mately equal to that taken by the lamps. The illumination 
of the stained glass domes in the libraries and smoke-rooms 18 
effected by inverted 82 c.p. incandescent lamps on the principle 
sometimes adopted with arc lighting. 

A large proportion of the first class state-rooms on the 
upper and promenade decks are electrically heated. The 


a 


ee 
Son Sa oe 


TR SWITCHBOARD, 


radiators absorb from 7} to 10 amperes each at 100 volts, and 
the switches controlling them have four positions of contact, 
—viz., one-third, two-thirds, full-heat and off—so that the 
temperature of any room can be regulated to a nicety by its 
occupant, 
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The fan motors, also of Messrs. Allen’s manufacture, are of 
enclosed water-tight design, direct coupled to centrifugal fans, 
and move each 11,000 cubic ft. of air per minute at a water 
pressure of lin. Their output and speed can be varied by 
means of multiple contact rheostats in series in the armatures. 

The stores hoist motor, on the other hand, is of the semi- 
enclosed type, and is operated by a controller of the construc- 
tion usually associated with traction work. The motor gears 
by worms and wheel to a drum, and is reversible in direction 
of rotation, whilst a magnetic switch cuts off the current 
automatically when the rope has reached two predetermined 
positions. Simultaneously it closes a low- 
resistance circuit across the armature 
terminals as a brake. The signal lamps 
are protected by an automatic indicator 
which, when a lamp burns out, brings 
into play a second one, at the same time 
calling the officer's attention to the fact 
by ringing a bell, lighting a red lamp, 
and dropping the corresponding indicator 
shutter. | 

The fog whistles are actuated by a magnet 
relay and time mechanism, which causes 
them to. blow for a few seconds at regular 
intervals, thus avoiding continual personal 
operation during a fog. These last-named 
novelties, as are also the cooking apparatus, 
which comprises griddle cake plates, coffee 
heaters and hot-water urns, are of American 
origin. The bell installation includes 1,130 
pushes and 15 separate indicators, each so 
fitted with a single-stroke and trembling 
bell that either can be switched into action. 
The single-stroke bell is used at night, and 
the trembling one during the day. Multiple 
change-over {switches are also employed for 
transferring groups of rooms from one indi- 
cator to another. 


CEMENT CONDUITS. 


Many of our readers will already have noticed the large 
cement conduits being laid by the National Telephone Co. 
for their underground inter-exchange cables in London. 
These conduits, instead of iron pipes, are now being used by 
the company on all new underground work, whether for 


The :ron bars are simply butted 0 

against each other in the middle 

of a biock when making a joint, 

care being taken that only one joint 
nade on any block, 


Sirip of sacking 4 wide —_ 
tee e n boiling pitch 
applied while hot to the 
the sackin 
foo the ful 


joint 


to overlap on 
width of Block 


Cement & sand in 
proportions ! to J laid W 
ing t^ level 


Neat cement grout rut 
ia between side of 
wearer & block to fil! 
so the space 


Section on A.B 


joint finished 


Elevation shewing 


position to deliver similar ducts for electric light and power 
cables to undertakers of electrical supply. The general 
appearance of the ducts may be gathered from Figs. 1, 2 and 
8; Fig. 1 showing an open trench with the conduits being 
laid, Fig. 2 a three-way duct, and Fig. 3 a nine-way duct. 
The company claim that the tubes, having been designed and 
constructed for the purpose they are to fulfil, are uniform in 
bore, that the interior surface of the ways is absolutely smooth 
so that there can be no abrasion of the cable during drawing- 
in, and that the blocks are interchangeable. Experience up tothe 
present has shown no deterioration of the blocks with age, nor 


Fic. 1.—Layinc CEMENT CONDUITS. 


has any action on the lead of the cables been observable. The 
company has already employed on various parts of its 
system 8, 6, 9, 12, 16, 20, 24, and 80-way ducts. 

The following instructions for laying and jointing are 
issued by the company. They wil be made clearer by 
reference to Fig. 4 :— > 


The line of conduits should be kept as straight as possible from manhole 
to manhole, and no more ground than necessary disturbed. 


Scale of Fect 


Section on C.D. 


a Elevation shewing joint 
Side Elevation before the sacking and cement 
are pul in position 


Fic. 4.—METHOD or JOINTING CEMENT BLOCKS. 


junction lines or for those parts of subscribers’ lines between 
exchanges and distributing points, and in the Provinces 
as well as in London. In Sweden similar ducts have 
been employed in connection with the telephone service, 
and there they have been found to come up to all the 
expectations of the engineers who recommended them. The 
National Telephone Co., finding that a large quantity 
of this material would be required for its own work, has now 
undertaken the manufacture itself, and is therefore also in a 


The top of the cement blocks should be not less than 2ft. from the 
surface of the carriage-way, or 1ft. 6in. from the surface of the footway, 
as the case may be. : 

The bearers carrying the ends of the conduit blocks should be laid at 
right angles to the line of the trencb, and level as regards the cross-section 
thereof. The earth between the bearers should be well rammed and 
levelled, so that the blocks take a solid bearing throughout their entire 
length. No bearers are employed with three-way blocks. 

The conduit blocks must be carefully laid in position with the abutting 
ends resting for an equal distance on the bearers, a space of gin. being 
left between such ends, and care being taken that the inside of the conduits 
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is free from all obstruction, and tbat all the holes ia each block exactly 
correspond with those in the block on which it abuts. This must be 
B by passing a mandril 2g in. diameter tbrough the one block into the 
o r. 

Wrought-iron bars of the proper sizes are laid in the longitudinal 
grooves of the blocks, and so arranged that not more than two bars meet 
on the same block. 

A strip of canvas of suitable width and length, coated with melted 
asphalte of an approved quality, is passed completely round the joint, 


Fic. 2.—THREE-Way CEMENT Dvucr. 


overlapping the ends of the two blocke, and passing between them and the 
bearer and over the iron jointing bars. The space between the blocks and 
the bearer is to be filled up with à cement grout run in, and the recessed 
portion and grooves of the blocks filled with neat cement carefully trowelled 
in. In the case of the three-way block, which is made with spigot and 
socket ends, the canvas is dispensed with, the joint being made good with 


e 


Fic. 3.—NINE-Way CEMENT Duct. 


cement trowelled in. The work should be so conducted that the blocks 
shall not be disturbed while the cement joints are setting. The free ends 
of the conduits must be firmly stopped with wooden plugs when the work 
is left at night or other time. 

The whole of the conduits on completion should be tested by having a 
piece of lead pipe, cr a mandril covered with lead, Aft. long and 22in. 
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Fic. 5.— SECTION OF MANHOLE FOR CaRRIAGE Way. Scale zin. 1ft. 


external diameter, drawn through to ensure a perfect way for the recep- 
tion of the cables; such lead pipe or mandril to pass easily through 
without being cut or distorted in any way. 

Fig. 5 is a type of manhole commonly employed by the 
National Telephone Co. 
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The following is a list of the patents of interest to electrical 
engineers which (unless specially extended by recommendation 
of the Judicial Committee of the Privy Council) will expire 


during the present year. 
of 1886 which have been 
payment of the 


— 


(1886). No. 

Jan. 5 186 
Jan. 13 566 
Jan. 15 698 
Jan. 19 €07 
Feb. 1 1,439 
Feb. 9| 1877 
Feb. 18 | 2,405 
Feb. 25 | 2,608 
Feb. 25 | 2,769 
Mar. 2| 2,975 
Mar. 15 | 3,592 
Apr. 12 | 5,063 
Apr. 14 | 5,168 
Apr. 17 5,377 
Apr. 19 5, 456 
Apr. 20 5,451 
May 4 6,027 
May 4| 6,042 
May 4, 6,047 
May 4| 6,062 
May 11 6,358 
May 11 | 6,368 
May 20 6, 792 
May 24 | 6,960 
June 1 7,311 
June ll | 7,825 
June 19 | 8,157 
June 29 | 8,531 
July 10 | 9,016 
July 15 | 92214 
July 27 | 9,708 
July 23 | 9,806 
Aug. 10 | 10,241 
Aug. 23 |10,765 
Sept. 10 |11,512 
Sept. 17 | 11,855 
Sept. 21 | 11,977 
Sept. 21 | 11,978 
Sept. 21 | 11,979 
Sept. 22 | 12,059 
Sept. 25 | 12,097 
Sept. 23 | 12,108 
Sept. 24 | 12,136 
Sept. 29 | 12,346 
Oct. 9 | 12,880 
Oct. 19 | 13,340 
Oct. 19 | 13,341 
Nov. 5 | 14,249 
Nov. 9 | 14,431 
Nov. 9 | 14,471 
Nov. 12 | 14,646 


14,757 
14,853 
15,831 


15,858 
16,047 


31 117,123 


each year, 
respectively 


Name of patentee. 


H. E. Newton ......... 


R. Hadfield 
F. H. W. Higgins ... 


W. Chadburn and G. 
Smith 
J. Atkinson 
N. Tesla ............... 
E. H. & A. H. Cowles 
C. Cuttriss 
L. de Naeyer 
N. Tesla 


6 „ % %%% % % „ 6 „% „% „% 6%„%7„%é 


W. Chad burn 
R. E. B. Crompton & 

J. Swinburne 
C. C. Worthington 
J. P. Serve 
S. and J. Dawson 
Volta Graphoph' ne Co 
Volta Graphoph'ne Co 
Volta Graphoph'ne Co 
Volta Graphoph'ne Co 
Sir D. Salomons 
C. C. Worthington ... 
F. Hilton 
C. A. Knight ......... 
J. J. C. and M. Smith 
R. Richardson and S. 

Alley 
F. Siemens 
E. C. Kleiner-Fiertz.. 
Sir W. Thomson 


*1.92290608062597924€6 


eueeee 


A. B. Holmes and J. 
C. Vaudrey 

C. A. von Welsbach... 

Elihu Thomson 

W. Lowrie & C. J. Hall 


puseceensseen 
22 „„ „„ 
„„ „„ „„ „„ „„ 


W. Stanley 
A. Muirhead............ 
W. Chadburn 
C. A. Knight 
M. F. Roberts 
H. Robinson 
R. E. B. Crompton ... 
. D. McCracken...... 
D. McCracken ...... 


esc 222599 


T MID een 
J. E. Carroll... 
E. Hermite, E. J. 
Paterson and C. F. 
Cooper 
E. Lahmeyer 
J. H. Hopwood......... 
F. E. Elmore 


boo bd tt oo 


A. F. Scott 
G. and E. Ashworth... 
G. Dürr & H. Conrad 


The list includes only those patents 
kept in operation up to date by the 
necessary renewal fees :— 


Subject of patent. 


Direct-acting steam engines. 

Chrome steel. | 

Telegraphic printing receiving 
instruments, 

Speed indicator. 


Air pumps. 

Arc Lamps. 

Electric furnaces. 

Syphon recorders. 

Steam boilers. 

Dynamos, &c. 

Illuminant appliances for gas 
burners. 

Telegraphic apparatus for engines 

Electric lighting of trains. 


Vertical direct · acting engines. 
Ribbed boiler tubes, &c. 
Governors. 

Sound- recording apparatus. 
Sound - reproducing apparatus. 
Sound- reproducing apparatus. 
Sound- reproducing apparatus. 
Suspended lamp. 

Steam engines, &c. 
Open-hearth furnaces. 
Sectional steam engines. 
Conductors and cables. 
Steam engines. 


Regenerative gas retort furnaces. 
Separation of aluminium. 
Efficiency-testing apparatus. 
Belt-splicing apparatus. 
Electro-plating, &c. 

Automatic cut-out, 


Incandescent mantles, &c. 
Electric welding. 

Secondary generators, &c. 
Brushes for electric locomotion. 
Searchlights. 

Transformers. 

Transformers. 

Transformers. 

Standards of E.M.F. 
Telegraphs for ships, &c. 
Sectional steam generators. 
Wire drawing machinery. 
Hot-air engines. 

Armatures, &c. 

Conduits, &c. 

Covering wires, &c. 

Electrical fuses. 

Governors, &c. - 
Steam boilers. 

Heating feed water. 


Electrolytic preparation of 
bleachiog solutions. 
Dynamo-machine. 

Vertical boilers, &c. 
Electro-deposition of metals 


from salts, &c. 
Steam engines. 
Tempering steel wire, &c. 
Tubular boilers. 


p 
D AE 


Statistics of Artificial Light.—Among the mass of statistics 
which it is customary to publish at the commencement of 


it may be useful to record the amounts of revenue 
derived from various sources of artificial light. 


The annual revenue from the sale of gas is now about 
that from the sale of petroleum about 


£20,500,000 ; 
£4,500,000 ; while t 


hat accruing from electric supply during 


the past year may be expected to attain nearly £2,000,000. 
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ELECTRICITY SUPPLY WORKS COSTS IN 1897 
. AND 1898. 


Following in some respects the course we took last year, we 
have collected together in tables and averaged in curves 
the more interesting values arrived at in our weekly analyses 
of electricity supply works accounts. As before, the figures 
relative to municipal concerns have been kept rigidly distinct 


1l: 


Load Faotor. 
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© 
Output - Million Units. 


— [. ... MANAGEMENT 
| NE 

8 
1897 1898 


Fic. 1.—Municipal Undertakings. Curves of Average Costs in the 
years, 1896, 1897 and 1898. 


Coats in Pence per Unit sold. ` 


AND PROPERTY CHARGES 


from those pertaining to company undertakings, being for 
many reasons incomparable therewith; while only the 
accounts for periods of twelve months of working have been 
made use of. 
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. Seale of Costa per unit. 
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PONS 


Municipal Electric Supply Works.—Table I. gives the chief 
particulars and results of working of 54 municipal stations 
during 1897 and 1898. In addition to some of the quantities 


usually given, in our weekly analyses, two columns have been 
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20 
Output in Hundred Thousand Units per annum. 
Fic. 5.— Municipal Undertakings. Curves relating Costs per Unit with Output. 
Dotted lines 1897, full lines 1898. 


inserted, which possibly require further explanation —they are 
headed ** Load factor and ‘‘ Total costs plus 6 per cent. of 
the mean capital expended.“ The first quantity is a measure 
of the uniformity of the load on the station, and is the 


Pe lebe fI: 


12 08 10 


i Pal or 

à ^ 

3 _ —— 2 

ili 2 — . 

8 10 3 . 068 

i NE 

2 & 

; | [à 

9 Py ANCA 0:4 
NE 

8 0 0:2 
1896 1897 1898 


Fic. 2.— Municipal Undertakings. Curves of Average Costs in the 
years 1896, 1897 and 1898. 


percentage ratio of the actual output in units sold to an 
imaginary output equal to the maximum demand occurring 
uniformly throughout the 8,760 hours of the year. The 
values in the other column represent in each case the total 


1˙0 


KANAT 
AVN 


e 
on 
Scale of Generating Costs Curve only 


costs plus an amount estimated to represent the capital 
charges on the concern—in the case of municipal under- 
takings 6 per cent. of the mean expended capital. The record 
values in the list are picked, out in heavy type. 
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Fic. 4.—Municipal Undertakings. Curves relating Costs with Output. 
Dotted lines 1897, full lines 1898, 


Load Factor. 


Fig, 5.—Municipal Undertakings. Curves relating Costs per Unit with 
Load Factor, 
Dotted lines 1897, full lines 1898. 
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Fic. 6.—Municipal Undertakings. | Curves relating Costs per Unit 
with Load Factor. 
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of total costs, which was assumed by Nottingham, yet, taking | the list was that of Edinburgh at 18-8, and although in 1898 
into account the capital charges, the former still holds, as in | this had risen to 16:8, this value was exceeded by Halifax 
with a factor of 18:8. In both years Stafford carried lowest 
fuel costs, the respective figures being 0:32d. and 0:265d. per 
unit ; and while in 1897 this place also had the furemost 
position in respect of oil, waste, water, and stores,” Oldham 
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Fic. 7.—Company Undertakings. Curves of Costs for years 1896, ( Fic. 8.—Company Undertakings. Curves of Costs for years 1896, 
1897 and 1828. 1897 and 1898. 
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Fic. 9.— Company Undertakings. Curves relating Costs with Output. 
Dotted lines 1897, full lines 1898. 


1897, the place of honour in the list, and shows also the lowest | assumed priority in 1898. Newport has done excellently by 
generating costs, management and property charges, station | keeping lowest repairs and maintenance costs, especially when 
wages, and average total revenue per unit sold. |i it is considered that in this matter it has shown a splendid 
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record since supply was started there. In the item of works 
costs, as well as in total costs, Nottingham has appropriated 
the place Edinburgh held in 1897 ; but although the former’s 
capital expenditure per kilowatt of plant capacity is lower than 
that of the latter, yet Edinburgh takes foremost place 
in the column of total costs plus capital charges, 
probably as a result of its relatively high load factor— 
the units sold per 8 c.p. lamp capacity being 28:4. as 
against Nottingham’s 17:6. Tunbridge Wells in. 1897 
and Hampstead in 1898 stand with the highest ratio of 
working profit to capital ; but both, especially the latter, have 
total revenue figures above the average; and the same thing 
occurs to discount the credit of priority of Nottingham and 
Liverpool in 1897 and 1898 respectively in the colamn 
Ratio of total costs to revenue." 
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both of higher total costs and capital expenditure. Figs. 1 
and 2 give the average results of working of about 38.muni- 
cipal stations in 1896 and of about 50 stations in 1897 and 
1898. In both figures the corresponding average outputs in 
units sold per annum per station and the average load factor 
are given, and it may be observed that the latter as well as the 
former have risen, and, probably as a result, all the costs have 
fallen ; but while the increase in the average output and load 
factor in 1898 as compared with 1897 was greater than in 1897 
relatively to 1896, yet the fuel charge has fallen less steeply — 
a result doubtless due to the generally higher price of coal in 
1898. 

In Figs. 3 and 4 curves are given showing the various items 
of cost in relation to the annual output for the years 1897 
and 1898. The points of the curves are the means of groups 


Output in Hundred Thousand Units per annum. 


Fic. 10.— Company Undertakings. Curves relating Costs per Unit with Output. 
Dotted lines 1597, full lines 1898. 


In Table II. the stations having the six lowest total costs, 
plus estimated capital charges in Table I., are set out in the 
order of priority, together with other interesting particulars. 
It may be noticed that in both years Edinburgh, Manchester, 
and Brighton take positions in the order named, but in 1898 
Glasgow has to give place to Nottingham, Whitehaven to 
Chester, and Aberdeen to Halifax, all in consequence of the 
influence of the load factor and capital expenditure on the 
ultimate financial results. It is interesting to note that 
Manchester, although blessed with a higher output and 
load factor, has to take second place to Edinburgh, by reason 


of stations with outputs of the same order of magnitude; the 
dotted curves relate to the results of 1897, while the full lines 
indicate the 1898 results. Figs. 5 and 6 indicate the effect of 
load factor on the various items of cost. The curves are self- 
explanatory, but it may be remarked of them, as also of 
the corresponding curves relating to company undertakings, 
that they tend to show, as might have been expected, that 
while the costs decrease with increased output and load factor, 
there is a decided indication of a limiting minimum value 
for the costs, beyond whieh, however much the output 
be increased, there is little influence on the costs. The 
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rate of decrease of the costs as the load factor increases 
appears, however, to be much more constant, and it is of 
course obvious that the load factor has a continued and vital 
influence on the capital charges, and therefore on the ultimate 
financial results of undertakings. The item of “ Repairs and 
maintenance at the station’’ appears to be more sensitive to 
variation of load factor than of output. 


Electric Supply Undertakings Worked by Companies. 
Table IIT. gives the results of the working during the years 
1897 and 1898 of about 29 concerns worked under company 
control. The record figures in the list are here again picked 
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over 09d. per unit obtaining during both years. Sheffield 


was also first in 1897 in oil, waste, water, and stores, but 
gave place to Norwich in this respect in 1898. Similarly, 
while Chelsea had lowest wages at the station in 1897, 
Notting Hill took precedence in 1898. Prescot again appears 
to the fore in low “ repairs and maintenance at the station 
and management and property charges," while Sheffield's 
achievements in low fuel costs have won for that station 
first place in the two years in generating, works, and 
total costs. 

As in 1897, the St. James’s station comes out again best in 
the percentage ratio of working profit to capital, and also in 
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Fic. 11.—Comy any Undertakings. 


Curves relating Costs per Unit with Load Factor. 


Dotted lines 1897, full lines 1893. 


out in heavy type. The Charing Cross station still appears 
with the highest load factor, but the value has dropped from 
21-7 in 1897 to 17 in 1898, while the Kensington and Knights- 
bridge station has taken the lead in the number of units sold 
per 8 c. p. lamp capacity—viz., 81:1. Prescot has the distinc- 
uon of carrying tlie lowest average total revenue per unit both 
in 1897 and in 1898, the figures being 8:42d. and 8 81d. per 
unit respectively. 

In both years Sheffield takes first place in low fuel costs, 
this item being 0:82d. and 0:30d, per unit in 1897 and 1898 
respectively. These results compare well with the average of 


the column representing total costs plus the estimated charges 
on capital account—a result no doubt largely due to a high 
load factor and output in combination. 

It is very satisfactory to find Sheffield coming out with the 
lowest ratio of costs to revenue in both years, although with . 
output and total revenue figures well below the average in 
the list. 

In Table IV. are set out, in the order of priority in respect 
of low total costs plus estimated capital charges, the six 
towns in each year having the lowest figures. Sheffield, 
although third in 1897, is excludcd from the table in 1893 
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in consequence of the heavy capital expenditure on extra 
plant in that year. 

: The two Newcastle stations appear in both years, and have 
taken second and third positions in 1898, in the place of 
Prescot and Sheffield. 

It is to their credit to find three London stations—viz., the 
St. James's, Westminster, and Charing Cross—appearing in 
this list, considering the conditions under which their capital 
is expended and also their by no means relatively favourable 
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ence of output and load factor on the costs. It may be noticed 
that the average ** repairs and maintenance at the station“ 
item increased in 1898 as compared with 1897, although. 
attended with a higher mean output—indicating apparently 
the dominating influence of the diminished load factor. 
" Wages at the station appear to be influenced alike by 
output, and by lead factor, while fuel” and “oil, 
waste, water and stores” are apparently less dependent 
thereon. 
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Fig, 2.— Company Undertakings, 


Curves relating Costs with Load Factor. 


Dotted lines 1897, full lines 1593. 


position for cheap fuel. It is to be noted that in the case of 
company undertakings "7 per cent. of the mean expended 
capital has been taken as a fair estimate of the total capital 
charges. 

Figs. 7 and 8 give the mean costs of about 25 company 
stations in 1896, and of about 29 in 1897 and 1898. Inas- 
much as the mean load factor of 1898 was lower than that of 
1897, while the average output was of course higher, these 
curves afford an interesting indication of the respective influ- 


In Figs. 9 and 10 the mean results of 1897 and 1898 are 
plotted against output, while in Figs. 11 and 12 the costs are 
plotted against load factor values. These curves are dependent 
on the London concerns for their points at high output and 
load factor. Thus, there were seven stations in Table III. 
both in 1897 and in 1898 with outputs above 1,000,000 units 
sold, and of these six in each year were London undertakings. 
The rise in the cost curves at outputs above 800,000 units is 
thus to a great extent accounted for. 
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1899. 


The most important event of the year that has gone by, 
although occurring only in the latter part of the period, has 
already had a great influence on all things political, social, 
and commercial. It will not fail to have its effect on the 
industry and science with which we are more intimately con- 
cerned, for a great war, such as that now waging in South 
Africa, always causes a depression in the industrial world ; but 
for the present at any rate no marked falling off of prosperity 
in the electrical industry has bean occasioned by it. There 
has been, as in previous years, marked progress in this 
industry and an improvement in our knowledge of electrical 
science, but we have not been able to chronicle during 1899 
any epoch-making discovery or invention. 

Commencing our review of the year’s progress with an 
examination of the condition of the business of electric light- 
ing, @ mere glance at the statistical information which we 
publish in this issue suffices to show the large increase both 
in the area in which electric light and power is now supplied 
and in what may perhaps be called the *'lamp-density ” of 
the supply in those parts of the country in which a public 
supply of electrical energy is no novelty. The municipalising 
movement is as strong, if not stronger, than ever in the 
provinces; and the same tendency is apparent in the metro- 
polis, although there it has had less effect. So many large 
electric supply undertakings have been transferred to local 
authorities by the companies which have been owning them 
that the number of lamps now supplied by companies in the 
provinces is actually less than it was last year, and for the 
first time our diagrams show a larger aggregate number of 
municipally-supplied lamps than of company-supplied. A great 
deal of attention has been directed to electric lighting in 
London. Inthe City the monopoly held by a single company 
is to be ended if a second company makes use of the provi- 
sional order it has been at such pains to obtain ; and farther 
west the company with the largest number of consumers in the 
metropolis has been connecting up additional lamps at a faster 
rate than it could erect plant to supply them. These troubles 
are only passing ones, however, and the constant demand for 
more lamps is fortunately resulting in the erection of new 
generating stations built according to the most modern and 
best practice. While this is gratifying, however, it is to be 
regretted that the British manufacturer is still unable to keep 
pace with the demand for plant, and the consequence is that a 
quantity of electrical machinery is being ordered from abroad. 
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The 200 volt lamp is gradually superseding the one for lower 
pressures, and its manufacture is now well past its experi 
mental stage. The Nernst lamp, on the other hand, is not 
yet on the market, although specimens of it were exhibited by 
Mr. James Swinsurne in February. The English patent 
tights of this lamp are owned by a German firm, but this did 
not prevent the flotation of ‘The Nernst Electric Light 
Ltd.,“ with a capital of £320,000 (of which £270,000 is paid 
to the vendors), for the exploitation of the Australasian, 
African, Asiatic, and South and Central American patent 
rights. 

Electric traction, like electric lighting, has been steadily 
gaining ground, but there is still wanting greater incentive to 
its further extension. If only the hindrance of the Tramways 
Act of 1870 were removed, private enterprise would enter 
more largely into this field. Notwithstanding their necessary 
shortness of tenure, however, many lines owned by companies 
are being built and several are already opened. In other cases 
advantage is being taken of the Light Railways Act to 
secure a longer lease of life for new electric lines, but in this 
considerable caution is being shown, as the precise boundary 
line between a light railway and a tramway remains to be 
defined. Local authorities, no doubt, will acquire gradually 
the majority of the tramways in this country, as they have 
acquired the majority of electric lighting undertakings; and 
already they have shown considerable zeal in equipping 
electrically the old horse tramways acquired after 21 yeara 
of, for the most part, hardly successful working by private 
companies. There is a growing tendency to combine lighting 
and traction undertakings, and this is not confined to muni- 
cipalities, for the past year has seen the birth of a number 
of new electricity in bulk” projects by limited companies. 
Some of these, notably the General Power Distributing Co., 
met with serious and fatal opposition at the hands of combi- 
nations of municipalities, but others were more fortunate, so 
that this year and next will see the completion of some fine 
examples in this country of economical power distribution by 
means of electricity. Twoand three phase systems are coming 
to the front for such purposes, while for distribution single 
phase is giving place to continuous current. During the year 
several supply stations have replaced their alternating-current 
machinery either wholly or in part by continuous-current 
plant, and this movement is likely to continue. Inventors 
are still endeavouring to devise an efficient surface-contact 
tystem of electric traction, and the results obtained with the 
experimental line recently opened in Tours will be watched 
with interest. Before leaving the subject of electric traction, 
we may mention that the large network of underground 
electric railways in London is getting nearer to completion, 
while, on the other. hand, electric traction on ordinary roads 
has made little progress. The London Electric Cab Co. 
has ceased operations, and there has been no important 
improvement in the construction of such vehicles. No doubt, 
when our manufacturers aro less burdened with orders for 
plant of standard design, they will. pay more attention to this 
branch of heavy electrical engineering. 

In the lighter branches of electrical engineering, telegraphy 
and telephony, the greatest interest still centres in Hertzian 
wave telegraphy. Ever and anon we hear of greater distances 
being overcome by this method of signalling, and the maximum 
distance as yet attained (90 miles, from Wimereux to Chelms- 
ford) makes it clear that the waves must in some way be 
deflected from their straight course. More systematic experi- 
mental research is required, however, especially with a view to 
finding a method, both efficient and capable of accurate adjust- 
ment, for producing syntony between two apparatus. 


The | 


use to which wireless telegraphy might be put in warfare 
has been amply proved by recent events in South Africa. 
The Admiraliy have already fitted some warships with 
apparatus for Hertzian telegraphy, and it is probable that 
the successful trials at the naval manoeuvres will lead to its 
extensive adoption in the Navy. We cannot leave this 
subject without mentioning Prof. J. C. Bosz's valuable 
researches with regard to the cohering and subsequent 


recovering action of various metals, and the publication by. 


Prof. Huanes of the experiments in wireless telegraphy he 
made 20 years ago. In land.line telegraphy we have heard 
of enormous speeds of signalling being attained by the new 
Pollak-Virág system of transmitting and receiving, and some 
picture telegraphs have undergone successful experimenta in 
America, The English companies have added to their 
submarine cable network during the year, and both France 
and Germany have decided to add to their small number of 
submarine lines. In the former country the Chamber has 
expressed its approbation of a number of projected routes, 
and Germany has had a new cable-ship built for it 
in this country, aud intends to lay an Atlantic cable. 
Much is being spoken -of Pacific cables, and. there is 
more than one scheme on fot for laying one or two of 
these. Nothing definite has been done, however. In 
telephony, the most important thing to report is new legisla- 
tion. An Act has been passed prolonging the National 
Telephone Co.'s licence and empowering local authorities to 
erect telephone exchanges under certain conditions, Both 
these alterations to the existing state of affairs are to be 
deplored, Several local authorities have applied to the Post- 
master-General for licences under the new Act, and although 
none have been granted as yet, it is evident that we shall soon 
have examples of this new branch of municipal trading. The 
Post Office is, at the same time, preparing to compete actively 
with its licensee in the metropolis, and warning the London 
Vestries not to grant underground facilities to its rival. 

The whole electrical profession, and not merely its telegraph 
section, saw with regret, in February, Mr. W. H. Preecn’s 
retirement from the position he had filled for so long; and his 
subsequent elevation to the rank of K.C.B. was greeted with 
general satisfaction. Sir WILLIAM Preece has by no means 
retired from active service to his profession, for he still con- 
tinues as consulting engineer to the Post Office, and has also 
resumed his consulting work in the heavier branches of 
electrical engineering. Among other retirements we may 
mention that of Lord KELVIx from the chair he had so long 
filled at Glasgow University, and Major Carpew from the 
position of electrical adviser to the Board of Trade. No more. 
popular successors to them could have been chosen than Prof. 
AnprEew Gray and Mr. A. P. Trorter. l 

Before proceeding to consider the year’s advance in elec- 
trical science, we must briefly refer to the good work done 
by the Institution of Electrical Engineers, particularly in its 
organisation of local centres, its summer visit abroad (which 
we trust will now be an annual event), and the formation of 
committees to report on standardisation and other matters of 
supreme importance to the electrical industry. 

Electrical science has contributed its full share towards the 
general progress in 1899. In January, Dr. WENHNEL T announced 
the discovery (or the timely rediscovery) of the electrolytic 
interrupter which now rightly bears his name. In July, Lord 
Kevin startled scientists by announcing somewhat laconically 
in a telegram to the Royal Society of Edinburgh that “an 
electrified body is set into rotation by the generation of a 
magnetic field around it." To our disappointment, the 
venerable leader of scientific thought subsequently explained 
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that the assertion made in his telegram was not founded on 
direct observation ; but the attention of many research workers 
and mathematicians being now turned in this direction, it is 
to be hoped that something will soon be done towards a closer 
physical conception of the mechanism of the ether. Experi- 
ment in this field of research has been made, however, by 
Mr. C. E. S. Pamirs, whose exhibition of luminous rings 
excited by varying magnetisation in a vacuum tube elicited 
great admiration in scientific circles. It seems probable that 
in the explanation of the Phillips’ phenomenon lies the key 
to much that is obscure in molecular physics and ether 
phenomena. Prof. J. J. THOMSON s address at Dover, on the 
occasion of the first official réunion of the British and French 
Associations for the Advancement of Science, marks the 
climax of & beautiful research,and should encourage physicists 
to continue their efforts in a kindred subject—viz., to investi- 
gate more fully the nature of the Rónigen and the even 
more mysterious uranium rays. The long-wished-for National 
Physical Laboratory has at last been granted by the Treasury. 
In our last annual summary we were able to mention the 
report of the committee appointed to consider the matter, 
and since then the recommendations have taken definite 
shape, and a National Physical Laboratory is to be estab- 
lished as an extension of Kew observatory, managed by an 
executive committee nominated by the Royal Society. 

The year in which the centenary of Votta's famous 
discovery was appropriately celebrated will also be remembered 
for the loss of two most eminent scientists, Bunsen and 
Wiepemann. Among other losses during the year were: 
Captain BaMuEL Trott, Bensamin Smite and F. C. Wess, 
three of our early telegraph workers; Baron pe REUTER 
and Sir Doveitas Gatton; and Frank Kine, L. Epstein, 
and P. B. ELweELL, to whom the secondary battery industry 
is indebted ; and another electro chemist of repute, HAMILTON 
Y. Castner. 


OUR ELECTRIC UNITS: WHAT SHALL WE DO 
WITH THEM ? 


BY DR. J. A. FLEMING, F.R.S. 
(Continued from p. 826.) 


Before passing on to consider the merits or demerits of the 
suggested alterations in our electric and magnetic units from 
& practical point of view, it may be well to note the relation, 
as regards magnitude, between them and the absolute C. G. S. 
electromagnetic units. 

One matter which contributes to increase difficulty in con- 
nection with calculations based upon the present accepted 
B.A. system is that when reductions to C.G.S. units are 
necessary the memory is burdened by having to recall many 
different factors in reducing values expressed in prac- 
tical units to equivalents in absolute C. G. S. electro- 
magnetic units. Thus, we have to remember that whereas 
one (present) ohm is equal to 10° C.G.S. units, one 
(present) volt is equal to 10° C. G. S. units, and one (present) 
ampere to 10-' C. G. S. units. One watt and one joule are each 
equal to 10’ C. G. S. units. Again, one (present) farad is 10^" 
and one (present) henry is 10° C. G. S. units; one coulomb 
is 10, and one ampere-turn is 10/47 of a C. G. S. 
unit of magnetic potential difference. All this variety is 
troublesome to bear in mind, and unless the factors are 
impressed by constant use, one is under the necessity of often 
referring to the electrical pocket books or tables of units. In 
the proposed system greater simplicity is attained. We 
note at once that the dekampere, the dekacoulomb, and the unit 


units in the C.G.B. system ; in other words, the conversion 
factor is unity. 

The deciohm, the volt, the decihenry, and the new units of 
power and work respectively equal to 10 watts (a dekawatt) 
and 10 joules (a dekajoulv) are all equal to 108 C. G. S. electro- 
magnetic units. The dekafarad alone is equal to 10-3 of a 
C. G. S. electromagnetic unit of capacity. If therefore we 
suppose it possible to christen the dekampere by the name 
of the (new) ampere, and so on for all the others, we have 
the following table of equivalents :— 


Proposed name for the | Equivalent in present | Equivalent to the below 
new practical unit. reckoning to electre of C.G.5. 
romagnetic unis, 
Tbe new ampere ......... ldekampere ......... 1 
The new coulomb ...... ldekacoulomb _...... 1 
The line .................. 1 line of force ......... 1 
The volt ................-. l Follett 108 
The new ohm ............ 1 deciohm ............... 105 
The new henry ......... 1 decibenry ............ 108 
The new watt 10 watts .................. 108 
The new joule ............ 10 joules .................. 165 
The new farad ............ 1 dekafarad ............ 10-4 
The gaues .................. 1 dekampere-turn ... ar 
The new unit of mag-? 1 dekampere -turn | 4 
netic force ............ | per centimetre ... i 


The new unit of mag- | | 
netic pole strength 


At first it would no doubt be necessary to insert the word 


‘“ new in each case before the name of the new unit. Thus, 
we should speak of the now ampere,” “the new ohm," 
* the new watt,” bearing in mind that these are respactively 
equal to the present 1 (10 amperes), deciohm (0:1 
ohm), dekawatt (10 watts), dekajoule (10 joules), and so on. 
Afterwards we should discard the word new aud simply 
appropriate the present name in proportion as practical 
measurements became more and more expressed in the altered 
units. 

In the next place, we may consider the intrinsic advantages 
of changing the size of our present units. The size of the 
ampere as a unit of current was fixed at a time when the only 
currents to be measured were not very large. The ampere is 
& convenient unit for measuring small laboratory currents or 
electric lamp currents, but it is becoming too small as a unit 
in measuring the very large currents put out from power and 
electric supply stations. The dekampere (10 amperes) would 
in these cases be more convenient in size, just as a yard is 
more convenient than an inch for expressing the length of 
ghort walking distauces or rifle ranges. 

In the same way, the dekawatt (10 watts) and dekajoule 
(10 joules) would be more convenient for measuring most 
quantities of power and energy with which we have now to 
deal in electrical engineering. The Board of Trade unit would 
then become 100 of the new watt-houra, but if still defined 
as 1,000 watt-hours would then really be equivalent to ten 
times the present amount. If sold at prices from 4d. to 6d. 
per 1,000 (old) watt-hours,the price of the Board of Trade 
unit ( = 1,000 (new) watt-hours) would then be 83. 4d. to 5s., 
& price which would assimilate it to not unusual figures for 
the price of gas per 1,000 cubic ft. 

The use of the deciohm instead of the present ohm as our 
unit of resistance would enable us to express in a slightly 
more convenient manner the value of the low resistances now 
much used for current measurement. The important unit of 
electromotive force, the volt, remains unchanged in size. Also 
the unit of magnetic flux, This can be called the line, as at 
present, or if a larger unit is at any time required, 10° lines 
or C.G.S. units can be taken as a practical unit and called 
the weber, as already sanctioned, without upsetting any 
simplicity or symmetry—or the use of the same exponent in 
powers of ten. 

The only new unit which is inconveniently large is the (new) 
farad. This difficulty can be met by taking as the practical 
unit of capacity 107? of the farad, a capacity equal in magni- 
tude to one-tenth of our present microfarad. This would 
prove really a convenience. Most capacities per mile of 


of flux, which is generally called a line, are of the same cables in use are a fraction (generally about 0-3) of a micro- 


magnitude as the corresponding absolute electromagnetic 


farad per mile. Hence, if the practical unit of capacity were 
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0:1 of the present microfarad or 10-° of the proposed new 
farad, it would be for cable work not an inconvenient size. It 
might be called a faradet, or by some such easily pro- 
nounced diminutive title. It would be easy to remember 
that this practical unit is the same fraction (1075) of the new 
farad that the latter is of the C. G. S. electromagnetic unit of 
capacity. ö | 

The practical unit of magnetic potential or magnetomotive 
force would be the present dekampere-turn or new ampere- 
turn. The new values of permeability of iron and other 
metals would be 4r times larger than the present values for 
the same values of the induction or flux density. 

Since dynamo designers generally reckon magnetising 

forces in ampere-turns per centimetre, and not in C.G.8. 
measure, and since no electrical engineer has anything to do 
with the measurement of magnetic pole strength, the only 
two cases where the 4r factor enters at all are of no con- 
sequence. The whole system works out very conveniently 
from the point of view of theory. 
Let us examine it also from the point of view of practice. 
Owing to the enormous number of resistance coils, bridges, 
voltmeters, ammeters, electric lamps and house meters now in 
use, no change in our practical system of measurement is 
possible which involves throwing upon the scrap heap this 
valuable stock or making in it expensive changes in readjust- 
ing or re-marking. Itis this which has rendered the practical 
adoption of Mr. Heaviside’s most valuable rational system of 
units so far impossible. There is no serious difficulty in 
making changes in tables or books. A mere change in a 
table of numbers is a simple matter, and can be carried out 
when a new edition is required without much cost. 

If, however, the General Post Office, the Cable Companies, 
the Electric Lighting Corporations, or the electricians generally 
were asked to adopt a new unit of resistance, which in magni- 
tude is 47/10, or to 1:2566... times the present ohm, or 


a new unit of current which is 10/ W 47 or 2:8205... times the 
present ampere, or à new unit of electromotive force which is 
y år or 8:5441... times the present volt in size, that proposal, 
involving as it would the entire reconstruction or recalibration 
of every resistance coil, ammeter, or voltmeter in existence, 
would not be entertained for a moment as a practical pro- 
position, any more than a suggestion to make the standard 
yard equal to 8:1416ft. or to wft. instead of 8ft. as at present. 

On the other hand, the proposal to adopt a new unit of 
current which is in magnitude ten times the present unit 
involves no change $n the ammeters in use which cannot be effected 
in a few minutes and at a trifling cost. 

To convert a present-day ammeter, with scale engraved say 
to read 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, 15, &c., amperes, all that 
has to be done to make it read dekamperes or ‘ new amperes” 
is to put a decimal point with pen and ink or a centre punch 
before or between the figures, and transform the scale into 
one which reads :1, 2, °8, &c.; 1:0, 1:5, &c. 

The ammeter then reads in the new unita. 

The voltmeters require no change at all; neither do instru- 
ments for reading magnetic flux in lines or C.G.S. units. 

In the case of resistance coils and bridges, all that has to 
be done to effect the required change is to add a cypher after 
every figure. Thus, if a plug Wheatstone's bridge is marked 
with plug holes 1, 2, 3, 4 ohms, 10, 20, 80, 40 ohms, &c., 
all that has to be done to make it- read in deciohms is to 
alter the figures by adding cyphers into 10, 20, 80, 40, 100, 
200, 800, 400, &c. 

These readings then become deciohms, or are **new ohms." 
In the case of meters of all kinds, wattmeters or joule- 
meters, the addition of a decimal point or the rubbing out of a 
cypher is all that is required to make readings in present watts or 
joules become readings in dekawatts or dekajoules or the new 
watts or new joules respectively. The same treatment alters 
house meters reading in present Board of Trade units into 
new Board of Trade units, the new being ten times as large as 
the old. As regards other changes, tables and curves of 
-permeability and magnetism curves will require to be altered 
by multiplying all the stated permeability values by 47 


(17 nearly) and dividing the values reprecenting corres- 


ponding magnetic or magnetising forces in C.G.B. units by 
4r. Hence, 1 C. G. S. unit of magnetic force becomes nearly 
0:08 of a unit in the new reckoning. Good wrought-iron 
wil have & permeability of 24,000 to 86,000 or 80, and the 
permeability of air will be 12:566... | 

These suggested changes, involving as they do no great 
expense and no sacrifice or reconstruction of instruments, are 
not outside the possibility of adoption. The practical man 
will, however, ask, What advantages are we to obtain by 
adopting the reform? Are they worth the trouble of the 
change ? No dogmatic reply need here be framed in answer to 
this question. The matter is merely put forward tentatively, 
in order to secure discussion. To illustrate some of the 
advantages of the change the following simple problems 
involving measurements in the above units may be discussed : 
Consider the case of an iron ring wound over with primary 
and secondary circuits, which is in reality the typical dynamo 
or transformer. Let the section of the ring be S square 
centimetres, the mean perimeter L, the number of primary 
turns NI, and the number of secondary turns N. 

Let the primary circuit be traversed by a current A, (new) 
amperes. Then the magnetomotive force acting on the iron 
will be A,N, (new) units, and the magnetic or magnetising 
force is AN, /L (new) units. | 

To measure the total magnetic flux produced in the core, 
connect the secondary circuit to a ballistic galvanometer 
calibrated so that its throw or deflection measures electric 
quantity in (new) coulombs or present dekacoulombs. Then, 
if F is the total flux in the core in lines and R, the total 
resistance of the secondary circuit, including the galvano- 
meter, in (new) ohms, we have FN,=10°R,Q, where Q is 
the total electric quantity in (new) coulombs discharged 
through the galvanometer by the creation or destruction of 
the flux F. If the flux is measured in webers (call it W), 


then the equation becomes WN,--QR, Hence, if the flux 


density = F/S = B, as usual, we have 
B =10°R,Q/N,5, 
and if the corresponding magnetic force = H, we have 
H-A,Nj/L. 

The permeability of the iron is given in new units by the 
value of B/H. If the endless solenoid is wound on a non- 
magnetic ring core, then the inductance of the coil is equal 
to 10-8 x N,?8/L new henrys or old decihenrys. . 

If a cyclical magnetisation curve is taken, and a hysteresis 
loop plotted on squared paper in terms of ampere turns and 
corresponding total flux, the area of this loop, taken in terms 
of a rectangle one side of which is the length taken for 103 
lines of flux and the other side is the length taken for a 
(new) ampere-turn, gives us in (new) joules the work done 
in making one complete cycle of magnetism in the core. 

If the ring has air-gaps in it, as in the case of a dynamo, 
then the total ampere-turns required to produce a given flux 
in the circuit is given by the condition 

2 (AT)== (FR), 
where AT stands for ampere turns, F for total flux, and 
R for the reluctance of each part of the circuit. This equation 
is analogous to the well-known  Kirchhoff's corollary of 


Ohm's law in the case of the electric circuit, and it is simply 
a statement of the additive property of magnetomotive force— 


viz., that the sum of all the magnetomotive forces acting on 
the circuit is equal to the sum of all the products of total flux 
Applied to the dynamo with two air-gaps, it simply becomes the 
well-known Hopkinson equation— 
L 
AT-Z fa + a} 
Bafta Seu, 8. i 
and magnets respectively. 
In the suggested new and rational units the permeability 
becomes 
Total (new) ampere- total flux 


and reluctance in and of the separate parts of the circuit. 
L. n 2L, 
where the suffixes a, g, and m refor to the armature, air-gap, 
i4, of the air-gap is 47 = 12:57... and the Hopkinson equation 
" L, 2L; x vL,, 
turns on the field — thro'armature | 8 %, 13-518, — 
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where vis the leakage coefficient, and L, 8, p are length, 
section, and permeability of the several parts of the circuit 


respectively. The 12:57 is the permeability of the air-gap in 


new units. The quantity in the bracket may be considered to 
be the expression for the combined or resultant reluctance of 
the whole dynamo circuit. 

Consider, in the next place, the case of a very long iron bar 
magnetised in a still longer or endless solenoid, so as to avoid 
considering disturbing effects from the ends. If we employ 
the ordinary or B.A. units, then it can easily be shown that 
the total flux proceeding from the pole of the magnet is 4r 
times the strength of the pole. It follows, as a consequence 
that H is the magnetising force in the iron and | its magneti- 
sation and B the flux density in the iron, that 


B = H Axl. 


In this, the ordinary form, the equation is physically unin- 
terpretable. If, however, we adopt the new units, then, since 
the new unit magnetic pole is 1/47 of the C. G. S. unit pole, 
whilst the new unit of magnetic flux is the same as the 
C.G.S. unit, it follows at once that in the new system the 
strength of the pole is numerically equal to the flux proceed- 
ing from it, and the pole strength is numerically equal to the 
product of the section of the magnet and its magnetisation. 
If therefore the section of the solenoid and the iron are the 
same, the total flux through the iron must be that due to its 
intrinsic magnetisation added to that which would exist in 
the same space if the iron were not there. In other words, we 
must have the relation 

BS = B08 + l S, 


S being the section of the iron or solenoid, B the total flux 
density, B, the flux density in thə space when the iron is 
removed, and | the magnetisation of the metal Hence 


B = B, + l. 

This is merely an expression of the fact that there is an 
identity in nature, and therefore an additive property in the 
physical states of the space before and after the iron is placed 
in the solenoid, in regard to the effect produced on an 
embracing secondary circuit when that state is annulled. 

If » stands for the permeability of the whole core and pmo 
for that of the space or ether if the bar is removed, and x 
for the susceptibility of the metal, then, since B= 4H and 
D, = mH, and | 2 «H, we have 

= po +k, 
but by assumption = 47, therefore 
pom Am 4 Kk. 


This equation is merely the expression for the fact that the 
numerical value of the permeability of the space or ether, 
added to that of the susceptibility of the metal, is the value of 
the total or resultant permeability. In the form in which the 
equation presents itself when B.A. units are used—viz., 


p 1-4zk, 


it is physically unintelligible. Hence, without extending 
illustrations, it will be seen that in the now units all physical 
equations present themselves in simple and intelligible forms. 
The student is not perplexed by the introduction of unmean- 
ing constants such as the omnipresent 47 in the accepted 
system, and the necessary calculations are made in cases 
requiring numerical values with the least possible trouble. 
(To be concluded.) ° 
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CHRISTMAS LECTURES AT THE ROYAL 
INSTITUTION. 


The customary course of lectures adapted nominally to a 
juvenile auditory was opened at the Royal Institution on 
Thursday, December 28, 1899. The lecturer for this year is 
Mr. C. Vernon Boys, F. R. S., who has selected for the subject 
of his lectures ‘‘ Fluids in Motion and at Rest." The follow- 
ing is a brief account of the first three lectures :— 


Lecture I.—Thursday, December 28, 1899. 

Mr. Boys explained that by the term “ fluids he was to be 
understood to include all liquids, gases, and vapours. He 
referred, in the first instance, to the properties of fluids at 
rest, but only sufficiently to form a suitable introduction to 
the main portion of his lectures—fluids in motion. The most 
characteristic feature of a liquid at rest is that its surface 
was always level, no matter what the shape of the 
containing vessel might be. The spirit level, an instrument 
which can be made so sensitive as to detect a gradient of 
lin. in one mile, and the artificial horizon used by astronomers 
were shown as illustrations of the practical applications of 
this hydrostatic principle. The next property of fluids referred 
to was the increase in pressure with the depth. This was 
experimentally illustrated for the case of liquids, and was 
shown also to be entirely independent of the shape of the 
containing vessel, the only factor determining the pressure at 
any point in any given liquid being its distance from the 
surface. The balancing of fluids of different density contained 
in the limbs of a U-tube was then explained, and its applica- 
tion to the principle of the common barometer elucidated. 
On the question of buoyancy Mr. Boys showed that light 
liquids and light solids would float on liquids of greater 
density. The application of a heavy liquid like boro-tungstate 
of cadmium to the testing of diamonds, rubies, and sapphires, 
by the fact that these stones if genuine will sink in this solu- 
tion, was explained. A balloon rises because filled with a gas, 
coal gas or hydrogen, lighter than air. The principle of 
transmissibility of fluid pressure was then discussed, and its 
application to the case of hydraulic engines shown. The 
expansion of liquids by heat was then touched on, and its 
utilisation to the heating of public buildings described. 


Lecture N. Saturday, December 30, 1899. 


Fluids, like all other bodies, possess inertia—:.e., they 
resist. any tendency to produce in them change in their 
state of motion or of rest. The sound heard in the case 
of the water-hammer was explained to be due to the absence 
of any air or other foreign gas tending to deaden the sound 
of the impact of the liquid against the walls of the vessel. 
A bottle filled with sound milk and closed with an air- 
tight stopper, after having been exhausted of air could be 
kept for an indefinite period before use. So long as the 
milk remained good & sound similar to that obtained in 
the case of a waterhammer could be obtained by 
striking the bottle smartly. The existence of one 
pathogenic organism in the original milk would in 
a short time generate foreign gases in the space above 
the milk, and the sound would be deadened. A bottle 
filled a month ago, with milk which was still good according 
to the above test, was shown. A method of picking up water, 
invented by Mr. Ramsbottom, on the London and North 
Western Railway was explained and illustrated by means of 
a small model tender lent by Mr. Webb. The property of 
inertia of liquids enabled Lord Kelvin to suggest a means of 
determining if an egg were boiled or not. If the former, the 
whole egg would, if sct spinning, spin like a solid body, and 
could be stopped very rapidly. An unboiled egg, on account 
of the fluidity of its contents, was more difficult to spin and 
more difficult to stop. If the hand be pressed on it for a short 
time, and then removed, the egg will resume its spinning. 
The other characteristic of inertia—resistance to change of 
direction—was next referred to, and illustrated by spinning a 
vessel of coloured water, when the beautiful cup-shaped 


surface assumed on the water, due to the centrifugal force 
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superposed on the force of gravity, was clearly seen. 
Since the centrifugal force was proportional to the square 
of the speed, the height to which the liquid rose was 
also proportional to the square of the speed. By a 
very ingenious simple addition Mr. Killingworth Hedges 
devised a speed indicator depending on the above principle, 
but in which the height of the liquid was in simple proportion 
to the speed. Spinning especially dirty solutions is a very 
good method of filtering them, and is in use in chemical 
laboratories. A further application to the case of cream 
separators was experimentally illustrated. Here the milk is 
spun in a large can at a high rate: the cream, being lighter, 
will tend to accumulate on the inside, while the“ blue milk 
will be forced outwards and can be drawn off separately. The 
viscosity of liquids was the next matter touched on. Its 
importance was explained for the case of lubricating oils, and 
Mr. Boverton Redwood's method of testing giyen. Treacle, 
pitch, and ice were given as extreme examples of viscous 
liquids. 
Lecture III. January 2, 1900. 


The existence of viscosity in gases was illustrated by 
means of the old guinea-and-feather experiment. The forma- 
tion of vortex rings was next shown in both gases and 
liquids. In the latter case, on account of the small tank 
available, alcohol was used instead of water, because of its 
much smaller viscosity. ‘The rate of flow of a liquid through 
an orifice was next shown to be equal to the velocity acquired 
by a heavy body in falling through a height equal to the head. 
À direct method of measuring this velocity was shown by observ- 
ing the trajectory of the issuing jet. Prof. Hele-Shaw's method 
of illustrating the stream lines of a perfect fluid were then 
shown, and the exceptional beauty of the appearances elicited 
the most enthusiastic applause. Prof. Hele-Shaw had come 
down specially from Liverpool to work his apparatus. The 
question of perfect fluids drew from Mr. Boys the statement 
that an imaginary fluid, as much more perfect than the ether 
as the ether was more perfect than pi'ch, would still not be a 
perfect fluid. Next, the behaviour of liquids passing out from 
a diverging orifice was demonstrated. The peculiar para- 
doxical behaviour of liquids in passing through a tube of 
varying section was then shown and fullyexplained. The 
pressure of the liquid is greatest where the bore of the tube 
is greatest, and least where the bore is least. By reducing 
the bore sufficiently the pressure may be reduced sufficiently 
for the water to boil. The principle of the Venturi water 
meter wos then explained, and a working model shown. A 
carefully tapered tube is used, through which the water passes, 
and from measurements of the pressure at the narrowest point, 
and at other points equidistant on either side, the total flow 
can be calculated. The ‘‘ Venturi" meter was explained to 
be the invention, not of Venturi, but of an Eoglish water- 
works engineer. 

(Zo be concluded.) 


LAMP CONNECTION DIAGRAMS. 


While still retainingthetitle Lamp Connection Diagrams,” 
it is well to explain this year that the increasing number 
of combined lighting and traction stations renders the motor 
load an important factor. The diagrams are compiled from 
the figures in the large sheet table which is issued as a sup- 
plement to the present number. Diagram 1 shows the con- 
tinued growth of the lamp connections in the metropolis, and 
these are for the most part literally lamp connections. The 
Metropolitan Electric Supply Co., occupying as it does the 
best arca, is still far beyond the others. It would have been 
more expedient had the slight bend in its curve been 
more pronounced. The City of London Co. has increased 
its connections at a greater rate than last year, in 
spite of the revere attacks upon it, and the Westminster 
Co.’s curve continues its upward course. The Kensington 
and Knightsbridge Co. and the Hampstead Vestry are 
increasing their business at a greater rate than in previous 
years, while the St. Pancras Vestry, whose station is, we 


believe, fully loaded until new plant has been erected, seems 


to have refrained from adding connections as rapidly as the 
last two years. The tendency of the Notting Hill curve to 
' approach saturation" during the previous two years is 
shown to have been but a temporary phase, and the company 
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Di4^cnAM 1.—Lamp Connections in London. 


a Charing Cross Co. ' f Crystal Palace Co. o Notting Hill Co. 
b Chelsea Co. h Hampstead Vestry. r 8t. Pancras Vestry. 
c City of London Co. i Brompton and Kensing-|s Westminster C.rpota- 
d County of London and ton Uo. : . tion. 
Rrush Provincial Co. k Islington Vestry. u St. James and Pall 
(Clerken well). m Kensington & Knights- Mall Co. 
e County of London aud bridge Co. . . | v Metropolitan Co. 
Brush Provincial Co. n London Electr'c Supply W Shoreditch Vestry, 
(Wandaworth). Corporation. i 


1898 1899 


is no doubt anxious to have in operation as soon as pcssible 
the station it is building in Shepherd’s Bush conjointly with 
the Kensington and Knightsbridge Co. 

Diagram 2 shows the increase in connections year by year 
in London and the provinces. The total in the United 
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Kingdom is now an equivalent of 6,869,000 8 c.p. lamps, an 
increase of nearly 14 million over last year, the increase during 
1898 having been 11 million. 

It has been necessary to draw Diagrams 8 and 4 on a 
smaller scale this year than last. Diagram 3 demonstrates 
the large increase in the connections to combined alternating 
and eontinuous-current stations, attributable to a large extent 
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DiacramM 2.-—Lamp Connections of London and Provinces. 


London ( ). Provinces (2). 


Scale: lin. 1. CC, C00 lamps. 


to traction loads. Fig. 4 is perhaps the most interesting of 
all the diagrams this year. The large growth of municipal 
electrical supply concerns in the provinces and the simul- 
taneous transfer of company supply staticns to local authorities 
is apparent by an increase in the length of the left-hand 
dotted line, and actually a decrease in the corresponding 
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London and Provinces. 


DracraM 3.—Lainp Connections to Continuous and Alternating Current 
Stations, 


London. 


Provinces. 


Alternate current («= == =s a= =), Continuous current ( Ne 
Alternate and continuous ( ==. ==. ==» = ), 


Scale: lir. = 2,060,060 lamps. 


fullline. In London the companies still hold their own, but 
now the total municipal lamp connections in the United 
Kingdom exceed those of the companies, the figures being 
3,798,000 and 8,071,000 respectively. 

Below are given, in a tabulated form, the figures from which 
the diagrams have been drawn. They are compiled from the 


supplement table, and include all public supply stations in 
the United Kingdom. In the few instances where accurate 
figures were not forthcoming from the station engineers, we 
have estimated them from data in our possession. 


pee.VTIIIPIIILI P PILAASXSXS INEIX P 
CP „ „% CD UD OD UD Go UD UD (D GD UD GO 22808 8282828800 D A 


London. 
DracraM 4. — Municipal and Company Lamp Connections. 


Provinces. London and Provinces. 


Municipal (= = æ= = = = = a), Company ( 
Scale: lin. = 2. 000, 000 lamps. 


). 


Table I.—Details of Lamp Connections in London and Provinces: 


Muniotpal E 167,000 

LONDON a A none 
2,765,000 of 

l ) Companies E 39000 

(2,927,000) | — 1021020 

— 1,631,002 

(5,460,600) v^ 1,056,000 

PROVINCES 1109, A~ 615,000 

(4, 104,00) 311000 

yide E 254.000 

Pd v 72,000 


Table II.—Approrimate Lamp Connections of Alternating and 
C'ontinuous- Current Stations. 


! 


ER Va) u | = Totals. 


London. . 1,021,000 | 457,000 | 1,287,000 | 2,765,000 
Provinces......... 752,000 1,410,0C0 1,942,000 4,104,000 
ATTEN: 1,773,000 | 1,€67,0.0 | 3,229,000 | 6,869,000 


Table III.— Approximate Municipal and Company Lamp 


Connections. 
„ oo ae | Totale. 
DOTEM: 358,000  . 2,427,000 2,765,000 
Provinces | 3,460,000 644,000 | 4,104,000 
Totals......... 8,798,000 3,071,000 | 6,869,000 


PROGRESS OF ELECTRIC SUPPLY IN DUBLIN. 


Wo reprint below the text of the report presented by Mr. 
Robert Hammond to the Corporation of Dublin on the 
projected extensions of electricity supply works in the Iri-h 
capital. As wo announced in our issue last week (p. 848), this 
report was accepted by the Corporation, which has decided 
upon immediate extensions on the lines laid down by Mr. 
Hammond :— 

December 7, 1893. . 
To the Chairman and members of th» Electric Lighting Committe of 
the Dublin Corporation. 

(GENTLEMEN : 1, I have pleasure in reporting to you upon the cost of— 

(1) Laying down an electricity supply works at Pigeon House with 
capacity sufficient to supply 100,000 lamps of 8 c. p., all alight at one 
time, or say 150.000 lamps fixed on consumere’ premises. 

(2) Utilising your present site at l'lest-streetas a distributing centre. 

(3) Making an important extension of your d'stributing mams for 
private supply. 

(4) Largely extending your public arc lighting. 
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2. I have had the advantage of repeated conferences with Mr. Harty, 
your city ergineer, and with Mr. Ruddle, your electrical superintendent, and 
I feel that I have now ample data to enable me to lay my report before you. 

My first task has been to devise a plan by which the scheme of high- 
pressure feeding and low-pressure distribution, recently designed by Prof. 
Kennedy, shall be completely utilised, and also by which we can avail 
ourselves to the full of the excellectly situated site in Fleet-street as a 
distributing centre, 

4. Particulars of the existing low-preasure schemes will be found in the 
schedules. 

5. After carefully considering the problem, I hive come to the con- 
clusion that the transmission from Pigeon House should be by means of 
three-phase currents under an E. M. F. of 5,000 volts and with 50 or 60 
complete periods per second. I propose three trunk mains of such a section 
that they could deliver into the distributing centre at Fleet-street an 
amount of electrical energy sufficient for 100,000 lamps of 8 c.p. all alight 
at one time, or say 150,000 lamps fixed on consumers' premises. 

6. The system at present in use is the single-phase alternating, the 
current being supplied to the five sub-stations by five high-pressure feeders 
at an E. M. F. of 2,000 volts, with 83 comp'ete periods per second. 

7. I propose to deal with the present system by the conversion at 
Fleet-street of a portion of the three-phase 5,000 volts alternating to 
single-phase 2,400 volts alternating. It will be noticed that I raised the 
pressure from 2,000 vol's to 2,400 volts, by wbich means I increase the 
carrying capa ity of the distributors by 5) per cent., at a cost of about 
£2,000 for new lamps, &c. The capacity of these dis ributors is at the 
present 1,695 kw., capable of coping with 55,500 lamps of 8 c.p. alight at 
one time, or say 85,0.0 fixed on consumers’ premises. 

8. I deal with the remainder of the energy delivered to Fleet-street 
from Pigeon House by transmitting it unchanzedl in phase and E. M. F. to 
19 sub-stations. 

This schedule shows: Position of fes:ler points. Routes taken from 
Fleet-street to fe»ding.points. Length of fezders. Nestional area of same. 
Carrying capacity. Capacity of distributors radiating therefrom. 

By the plan of running a separate feeder from Fleet.street to each 
sub-statiop, the regulation of the pressure at the sub-stations would b» 
rendered extremely eimple, and the maximum of safety and efficiency 
would be ensured. The capacity of the 19 feeders would be 3,681 kw., 
capable of coping with 126,000 lamp: of 8 c.p. alight at one time, or say 
190,0CO fixed on consumers’ premises. 

9. At the feeding points there would be sub-stations built in con- 
venient spots under the roadway or pathway, and easily accessible tLere- 
from. I propose to build the sub-stations of such a size that they could 
accommodate additional transformers. I set out in Schedule IV. the 
number of trhnsformers that should first be erected therein. Their total 
capacity would be 2,400 kw., of which 1,800 kw. would be in use and 
600 kw. treated as a reserve. 

10. I hive, in conference with Mr. Harty, settled a lit of strests 
which it is proposed to light with arc lampe. The list is set out in 
Schedule V., which gives the number of arc lamps proposed for each street 
and the approximate distance apart. The totals are: North side 184, 
south side 228, total 412 ; which with those at present in use (81), gives a 
grand total of 493. 

11. I have also conferred with Mr. Harty upon the extent to which new 
distribu tiog mains should be laid. In the city of Dublin, as the committee 
are aware, the paviog and roadwork have been carried out with exceptional 
solidity, and, on Mr. Harty's advice, I have taken 10s. per yard run as the 
cost of breaking up and reinstating. As the outlay on this head will have 
to be so high, it would seem prudent to adopt the principle of laying 
d's'ributing main for private supply wherever a trench is opened for the 
reception of the arc lighting mains. It is true that the adoption of this 
Erincip'e will lead to the laying of distributing mains in many cases in 
most unpromising positions; yet in view of the certainty of the time 
arriving when gas as an illuminant will disappear from Dublin, double 
expense and inconvenience will be avoided if the work be done now. 
Acting on this principle. Schedule VI. has been prepared. It sets out the 
particulars of the proposed new d stributiog mains, and gives name of 
etreet, location of main, approzimate number of premises, approximate 
rat2able value of euch side of street, length of in dn, sectional area. 

The summary shows :— 


Premises served. Length of main. 


Norte 2474 cõv ; 
Bour SAG seo ch 8 6,0382 29,944 
Deals ! 5488 53,823 


(Say over 50 miles.) 


12.—Estimated Capital Expenditure. 
I.— On Feeding and Distribution for Private Supply. 


Three trunk maius from Pigeon House to Fleet-street ............ £12,057 
Apparatus at Fleet -street————-—Uẽ ::2éͥ IgUUn B . Q yz : 4,425 
Increasing capacity of present distributing mains by 50 per cent. 2,000 
19 feeders from Fleet-street to sub-stations ........... . 9,645 
Erecting sub- stations U PDDſnl . . 4,750 
Transforming devices, switchge ir, &c., in sub- stations. 11, 300 
Distributing mains for private lighting ........... e 19,724 
Total for materials £63,961 
Trenching and reinstatin—UU⁵T v U“ He. 29,611 
£95,572 

Add—Alowance for slack in calles. and deviations from straight 
rum, contingencies, engineering fees, KO. suus 9,428 
£103,000 


cold on one side and discharged hot on the other. 


15. I have provided for the laying of the above cables on the solid 
system. The high-pressure cables would be laid in iron culverts, and the 
low-pressure cables in wooden troughing, in both cases filled in with & 
bituminous compound. In certain districts wooden troughing is apt to 
rot, but there need be no fear on this score in Dublin, where it will be laid 
under six inches of granite slabs, the slabs being laid in a bed of cement 
and cemented together. No place that I have ever had to deal with is 
so admirably adapted for a system of distributors laid in wooden troughing 
as in Dublin. Of course the same system of distributors laid in iron 
troughing would undoubtedly prove a more permanent piece of work, the 
mechanical protection afforded by iron being much greater than that 
afforded by wood ; but considering the excellent conditions that exist in 
Dublin, I recommend the saving of the £6,000 which represents the 
extra cost of the iron troughing over wooden troughing. 


IL— Publio Are Lighting. 
Separate mains under control from Fleet-street, connections tə 


lamps, transforming devices, &e., ke . £22,159 
Trenching and reinstating where no trenches are already mide 
to receive private lighting mainsDeꝛſꝛUUUUPUit: . . 5,620 
500 posts; T&tnps,-&e. . ³ ven Weide PEE VIE 11,000 
Add allowance for slack and deviations of cable from straight 
runs, contipgencies, engineering fees, &xõꝛe—ꝛ . . 5,730 
540, 00 


I submit a map showing the existing and the proposed (i.) Distributing 
mains for private supply. (ii) Feedera. (iii.) Public arc lamps. 


III.— Works at Pigeon House. 

14. The Pigeon House site is admirably adapted for the erection and 
economical working of an electricity supply works designed on modern 
lines. At some future time the works may require for condensing purposes 
as much as 500,0CO gallons of water per hour, and the site is so formed 
that this quantity can be most conveniently handled, it beiog drawn in 
Coal can be delivered 
by ship or steam alongside the wharf, and lifted from the ship's hold by 
mechan‘cal means, and similarly deposited into the coal bunkers, and 
thence into the mechanical stokers fixed on the boiler fronts. 

15. I submit a plan showing how the works would be laid out. It will 
be seen that there is space sufficient to erect the plant in the way that will 
secure the most economical working—viz., with the boiler and engine 
centres in one straight line. 

16. In order to secure this result, and to comply with the conditions 
laid down by Mr. Harty with regard to leaving clear space between the 
works and the wharf for a 40ft. roadway, the boiler house will not have 
sufficient width to accommodate Lancashire boilers ; some form of water- 
tube boiler therefore will be used. I propose to adopt a revolving cha'n 
grate which will automatically convey the ashes to the asbpit when full 
duty has been extracted from the fuel. 

17. The engine house bas a width of 45 feet, and is larga enough to 
accommodate Corlies gear slow-speed plant. This class of plant works with 
the highest economy of coal and with the lowest cost of upkeep. I have 
accordingly included provision in my estimate for it. As the cost of the 
four sets would only be about £5,000 more than that of those of the high- 
speed type, the saving in interest, &c., on capital by their adoption would 
be more than counterbalanced by the saving in working expenses. 

18. I have already stated that the transmission to Fleet.street will be 
by means of three-phase currents under a potential of 5,000 volts. It will 
be necessary to decide whether the electrical energy so transmitted will be 
generated at that voltage, or whether the generation shall be at low- 
pressure, say 500 volts, with transformation at the works by static trans- 
formers to the line voltage. High-pressure alternators are obviously 
subjected to much greater strains than low-pressure ones, but the use of 
the latter involves the interposition of transformers at a cost of about 
£6,000, which should be saved if possible. At Pigeon House during 
tempeatuous weather it will be difficult to free the air entirely from salt, 
which may attack the insulation, and thus militate against the use of 
the high-pressure machines. 

19. I have provided for buildings not only to accommodate thr 
proposed plant, but alxo to accommodate one more set. When furthe 
plant has to be laid down, the buildings are so designed that extension; 
can be made on easy lines. From the key plan it will be seen that there 
is space for a 300ft. engine-house, capable of accommodating plant up to 
8,000 kw. It will also be seen that I provide for the ultimate use of two 
chimneys, the one now proposed being similar to the one recently erected 
by me at Leeds. 


Buildings.—(Foundations for piant, chimney, &.) .................. £20,000 
Boiler House Plant.—(Six water-tube boilers, chain mechanical 
stokers, superheaters, feed pumps, injectore, motors, shafting, 
feed heaters, feed water meters, coal crane and conveyors, coal à 
bunkers) seieren erat ea ANEA IEEE E EA ees 11,670 
Engine House Plant.—(Two 1,000 kw. slow-speed plants, two 500 
ditto, two steam exciters, step-up transformers, transformer 
switchboard, main switchboard, exciter switchboard, surface 
condensers, air pumps, overhead crane to lift 25 tone, workshop 
equipment, oil, filter spaces, &z. 9 —— . . FC 58,9900 
Pipe work and feed tann m IiEũ yy . . . 3,500 
Telephone to Fieet-street |... eee O DO a 330 
£39,400 
Add—Contingencies, engineering fees, xõe .. tence eee 6,600 
£96.000 


20. Iu addition to the sums set out, it will be necessary to provide for 
the cost of conuectiug on new consumer. This Euni would, of course, 
énly be experded gradually. : 
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E IV.— Meters and House Connectsons. District. Applicants. 
Provisional sum ......... ——Á—— M—— —À 8 £15,000 | Cobham, Stoke d' Abernon Cobham Gas Co. | 
. Summary of Estimated Capital Expenditure. and part of Byfleet l ay 
J. Mains, &c., for private supply. . ————nQ £103,000 | Cowpen .............. —————71ê Northern Counties Electricity Supply Co. 
II. Public are lighting... FCC e ,500 | Dartmouth .................. Urban Electric Supply Co. 
III. Works at Pigeon House MUR F 96,000 | Egremont . District Council. 
IV. Meters and house connect ion q JI 15,000 | Elland ........................ District Council. 
mecs //! ences Urban Electric Supply Co. 
£254,500 | Erdington .........:........ District Council. 
Financial Results. Exmoutb..... caer District Council. 
Farnbam ..................... District Council. 


21. The proposed plant has a capacity of 5,000 kw., but it would be 
prudent to treat one set as “reserve.” "Tbis would leave 2,000 kw. avail- 
able, or say, with 10 per cent. extra at top load, 2,200 kw. Of this, 500 kw. 
would be used for the arc lampe, leaving for tbe private lighting 1,900 kw., 
capable of dealing with 63,500 lamps of 8 c.p. all alight at one time, or 
eay 95,000 lamps fixed on consumers’ premises. 

Revenue—95,000 lamps using say 16 units each per annum, 


1,520,000 units at average price of 44d....... ... — £28,500 
Meter renta; s es eas pe kv rece Ex v PRpI eI « N i ,000 

500 arc lamps at £18. ........ ...... ese e enses. 9,000 
£38,500 


(Carbon and trimming being paid by the lighting authority.) 
Expenditure — Ccst of generation and distribution :— 

Private lighting ..................... 1, 520, OO units 

Public are lighting. . ..... 1,125,000 „ 


2 645,0C0 units at 15d. £16,531 


Gross profit (to provide for interest and sinking fund)... £21,969 
22. When the demand justified the laying down of an additional 


1,090 kw. set, the output for private lighting could be increased by 760,000. 


units. The gross profit arising therefrom would increase the above £21,969 
to £31,469, 


PROVISIONAL ORDER APPLICATIONS. 


During October and November we gave particulars of the 


provisional electric lighting order notices, and in the 


present issue we give a complete list of the applications 
which have been deposited with the Board of Trade before 
Dec. 21st. The necessity of making a deposit of £50 has 
not, on this occasion, deterred many promoters from pro- 
ceeding with their applications, Of the 108 orders only six 
affect the metropolis. 


BLECTRIO LIGHTING. 


LONDON: ; 
District. Applicants. 

Battersea (portions of)... County of London Electric Lighting Co. 
Lambeth (part of). .... South London Electric Supply Corporation. 
3 —— —— —2—2:ũꝛ . . District Board of Works. 

aryle bone . Marylebone Electric Supply Co. 
Mile End Old Town ...... Veatry. aid 
St. George - in the- East.. Vestry. 


THE PROVINCES. 
Allerton, Much Woolton, Liverpool District Lighting Co. 
Little Woolton, Child- 


wall and Garston 


Banbury gh q . Electrical Power Distribution Co. 
Barmouth .................. District Council. 
Barnard Castle ........... . Northern Counties Electricity Supply Co. 
Barnes ; District Council. 
Barnstaplfe Corporation. 
Basingstoke ............... Corporation. 
Berwick-upon-Tweed ... Urban Electric Supply Co. 
Birkenhead(Bidston-cum- 

Ford and Noctorum)... Corporation. 
Bishop Auckland ......... Urban Electric Supply Co. 
Bonchurch (Isle of Wight) Ventnor Electric Light and Power Co. 
BSSeen ceo Corporation. 
Per Dd det Corporation. 


District Council. 
Urban Electric Supply Co. 


Bredbury and Romiley... 
Bridge of Allan and Dun- 


blane 
Bridlington.................. Corporation. 
Brierfield .................. District Council. 
Brierley Hill.. District Council. 
Broughty Ferry. Burgh Commissioners. 


Caterham & Warlingham 
Cheadle and Gatley ...... 
Cheltenbam (Charlton 
Kings and portions of 
rural districts of Chel- 
tenham & Winchcombe) 
Chester-le-Street 


Urban Electric Supply Co, 
District Council 
Corporation. 


County of Durham Electrical Po- er Distribu. 


5252 „ „6 „„ „ 0 


tion Co. 
Clac ton District Council. 
Cleckheaton ............... District Council. 
Cleethorpes... ...... € District Council, 


Felixstowe and Walton... 

Freshwater and Totland 
(LW.) 

Gosfort dg... ‘ 

Gosport and Alverstoke 

Grantham 


26% „„ „„ „6 „ „6660 


6 „ „„ „0% 


Heb burn 


Llanrwst and Geirionydd 
Long Eaton 


*e5*e002e084*259202*525909€9 


Maryport 


Midland Electric Power 


Distribution and Light- 
ing (Extension) Order 
(Smethwick, Oldbury, 
Perry Barr and Stour- 
bridge, Upper Penn, 
&nd Bushbury) 
Nantwich 


Aberavon 


*s.90250008232235988229 


e %%% %%% %%% „%%% „ 26 


Penrith ........ T 
Penzancee . eene i 


Prestwich ..... : 
Pwllheli 


66 %%%¹ę99. „ „ „„ „ „ 7 60 


62 22 6„„„%„„%„„ „ „ „„ 60 


„ % % % % „„ „„ „„ 


Romford ............... ens 
Royal Leamington......... 
St. Helens (I. W.) 


„6 „„ „„ „ „ „0 „ „ „ „6 „60 


Sheerness 
Sleaford 
South B'yth 
Southwold 
Sowerby Bridge............ 
Spennymoor 
Staines, Egham 
Chertsey 
Stamford................. —— 
Sudbu 
Teddington and T wicken. 
ham 
Thirsk and Sowerby 
Tones 
Tunstall, Golden Hill and 
Chell 
Twickenham and Tedd- 
ington 
Uxbridge (except parish 
of Northolt), Iver, Den- 
ham, & Gerrards Cross 
Wallington (Croydon) ... 
Wellingborough............ 
Weybridge 
Whitefield 
bill) Am 
Woking and Horsell and 
portion of Cherts y . 
Wormit acd Woodl aren 


»z*e29252429030629822498 
s0975€0€92560099€99902329209979 
s*tet600e(5»p0(£50986 


56552 „440 


„56 „%%% „„ „ 60 


and 


2552 „„ „„ „„ „ „ 0 „ „ 680 


566555 „„„%„„%„„%„ „„ „ „ „ „ 0 


„„ „ „4% „„ „4 „4 0 


District Council. 

Freshwater and Totland (I. W.) Electricity 
Supply Co. 

Newcastle-upon-Tyne Electric Supply Co. 

District Council. 

Urban Electric Supply Co. 

District Council. 

District Council. 

District Council. 

Corporation. 

Corporation. 

County of Durham Elec!r:cal Power Distribu- 
tion Co. 

Corporation. 

District Council. 

District Council. 

District Council. 

District Council. 

Llanrwat Electricity Supply Co. 

District Council. 

District Council. 

Northern Counties Electricity Supply Co. 

District Council. 

Midland Electric Corporation for 
Distribution, 


t 


Power. 


District Council. 
E'ectrical Power Distribution Co. 


Corporation, 

Rev. H. G. Bonnewell and others. 

District Council. [Co. 
Ogmore Valley Electrie Light and Power Supply 
District Council, 

District Council. 

District Council. 

Corporation. 

District Council. 

Corporation. 


{ Corporation. 


Isle of Thanet Elec. Tramways and Lighting Co. 

District Council. 

Urban Elestric Supply Co. 

District Council. l 

Midland Electric Light and Power Co. 

Capt. Bax. 

District Council. 

Rev. H. G. Bonnewell and others. 

County of Durham Electrical Power Distri- 
lution Co. 

Electrical Power Distribution Co. 

Electrical Power Distribution Co. 

Urban District Council.. i 

Northern Counties Electricity Supply C». 

Corporation. 

Urban District Council. 

Northern Counties Electricity Supply C». 

Electrical Power Distribution Co. di 


Urban Electric Supply Co. 
Corporation. | 
Richmond (Surrey) Electric Light & Power C. 


Northern Counties Electricity Supply Ce. 
Totnes Electricity Supply Co. 
District Council. 


Twickenham & Teddington Electric Supply Co. 
Uxbridge and District Development Syndicat“. 


[tion Co. 
County of Surrey Electrical Power Distribu. 
Electrical Power Distribution Co. 
Urban Electric Supply Co. 
D'strict Council. 

Witney E ectric Supply Co. 
Woking Electric Supply Co. 


‘Tayside E'extric aud Gas Light Co. 
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ELECTRIC TRAMWAYS PROVISIONAL ORDERS. County of Sussex Electrical Power Distribution Co. ........... . £59,000 
; . Davis abd irrer ox erae pa nnd be ss 110.000 
The following applications have been lodged with the Board | Davy Improved Arc Lamp Syndicate 2,100 
of Trade for provisional orders to construct and work electric | D- H. Bonnella and Son onis .q9Z 444 15,000 
tramways. Of the 86 applications (compared with 19 in Dublin Electric Lighting: Spudiese 5,000 
1898), 27 bs local author d 9b à Thi Edwards Electrical Cowʒy·pP ͥUPP 'ͥ mii . i 10,000 
: , 44 are Dy local authorities an y companies. 18 | Electrical Castings and Fittings and Engineering Co 30,000 
list represents only the applications for Board of Trade orders, | Electrical Corporation .. .. ... .... .... . ...... .. ...... . . .. . . . 30,000 
the majority of applications for electric tramway powers being | Electrical Industries... .. . . . . . . . 5,000 
by private bill. A list of these private bill applications 0 8 8 80 Luminiscriptor Co n ————P/-—Eiĩ— 75, 000 
appeared in The Electrician during November ectrical Maintenance and Acceseories Syndicate . 10.000 
ppe 8 . Electrical Transmission Coo q . 30,000 
District. Applicanta. Electrical Wool Pulling Syndicate . 15,000 
Ashton-under-Lyne ...... Corporation. Electric Battery Case and Fittings Syndicate 12,000 
Batley ....... es 2ũ« 4 soo Corporation. Electric Canal Haulage Coo . 8,000 
Beal ford ͤ EE Corporation. Electric Coin Freed Meter Dimming Syndicate 5,000 
Bootle . . Corporation. Electric Lighting and Traction Co. of Australian. 500,000 
Bournemouth ............ Corporation. Electric Light Insurance and Maintenance Co. 10,000 
Bredbury and Romiley... District Council. Electric Resistance and Heating Co. ..... E 8 120,000 
Camborne and Redruth.. Urban Electric Supply C» Electric Timber. Seasoning and Preservation Co. .................. 150,000 
Ealing District Council. Electromotors .................... CCT 50, 000 
East Fam ꝗ District Council. Elmore'a Truss Cͤͥͤĩ[êb»⁵— ĩ⅛ð v Oakes a 400,000 
Garston Garston and District Tramways C». Engineering and Electric Works Co. ........ eee 5,000 
Hemel Hempstead... ...... British Electric Traction Co. English Electric Manufacturing Cobb 385,000 
Houghton-le-Spring and United Kingdom Tramway, Light Railway and | Eoglish Electro-Metallurgical 80 E 700,000 
District. Electrical Syndicate. Entwistle and Stephen. . F 25,000 
Huddersfield .. ........ ... Corporation. Epicyclic Manufacturing Co. ............ see HR 20,000 
Hul! Corporation. Epstein Electric Accumulator Syndicate. . 10.000 
Hurst SEO Urban District C .uncil. Ferrolite Electric Syndicate . . 30, 000 
Kearsley ..................... District Council. Fladbury Electric Light and Power Co es. 2,000 
Leamington & Warwick Leamington and Warwick Omnibus and Tram- French Victoria Accumulator C( o H t . 60,000 
ways Co. Freshwater and Totland (I. W.) Electricity Supply Co 15,000 
Liverpool ......... aati Corporation (extensions). Gallo TS e ß E a EE EE ET 390,000 
Middleton Corporation. Garston and District Electric Supply Co ——— . 25,000 
Plymouth ................. Co- poration. Garston and District Tramways M U H w. . . 5,000 
Portobello and Mussel- Drake and Gorham Electric Power and Traz- | General Engineering (o eH 15,000 
burgh. tion Co. Giddings and Dart mk . 000 
Portsmouth... Corporation. Giffre Electro - Chemical and Power Co ((B.. . . . 140, 000 
Prestwich .................. District Council. Gramophone .........ssee . . . 150.000 
Radcliffe ........... —— . District Council. Harry South and Coo dᷣꝛꝓ . Henne 10,000 
Reddish ..................... Dist: ict Council. Harvey and Willia nas Hn 60,000 
Ttothesay..................-. British Electric Traction Co. Heaton and Smithhhhuiu. HH Hn 25,000 
St. Helene... Corporation. Helios Electrical Construction C(ooo———— .. 10,000 
Southampton Corporation. Hiram S. Maxim Automobile Syndicate.................. e $5,000 
Siurbiton .... .... NUN Distiict Council. Horafall Destructor Co] t t nnne ee e 100,000 
Taunton ........... . Taunton and West Somerset Electric Railway | Hudswell, Clarke and Co. ............ „„ 100,C00 
and Tramways Co. Imatra Water-Power Co. .........- ! T 100, 000 
W'althamstow....... (€ District Council, Ingleton Electric Lighting and Power Coo .. 4,000 
Warrington Corporation. Interchangeable Flash Sign SyndicsteE(ͥ(t . 5,000 
Weston-super-Mare ...... Weston-super-Mare & Dist. Electric Supply Co | International Telephone Manufacturing Co (( 200.000 
Whitefield .................. District Council, Irish Electric Railways Coo . è 2,000 
Wien - Corporation. John Jenkins and Sons 70,000 
Joseph Booth and Sons.. ............-. 111 E 75,000 
ee F Joseph Rhodes and Soorohss eee 52,500 
Julius Sax and Co pee — 18,000 
Kalgoorlie Electric Power and Lighting Corporation ............ 225,000 
ELECTRICAL JOINT STOCK COMPANIES OF 1899. | Kalgoorlie Power Syndicate. . ... . . . .. „ 10,000 
Lancashire Dynamo and Motor Coᷣ—— . 100,000 
Leecoll Electric Battery Co. . ... . ... . 5 Im Visa us 60,000 
The following are the more important limited liability | Llanelly and District Electric Lighting and Traction CO. 50 00€ 
companies connected with the electrical and allied industries B j 80000 
registered during the past year, with their capital :— Ee 8 3,000 
Adams- Randall Telephone Patent q £60,000 | Longford Wire Co . . . . . nm 4 100,000 
Adelaide Development Co. . n DS 25,000 | Loughborough and District Electric Traction Syndicate......... 1,000 
American Automobile and Motor Coo . 80,000 | Lux Syndicate . . IM DE 2,030 
Auglo-Russian Syndicate. . . 100,005 | Macroom and District Electric Lighting Syndicate. 5.000 
Angus Electric Light and Power Co . 25,000 | Manchester and Liverpool Electric Railway Syndieate............ 40,000 
Argentina Electric Traction Coooͤddd̃wi . 500,000 | Marine Propulsion and Electrical Generation Syndicate......... 50,000 
Auckland Electric Tramways Coo 150,000 | Mather and Platt (re-registered) . . . enn T15,000 
Automatic Magneto-Electric Ignition Co. (France and Belgium) 15,000 | Maxim Electrical and Engineering Export Co e 100,000 
Automatic Electrical Advertising Syndicate. 4,500 | Mechanical and Electrical Power Coooo—u-— 6 5,000 
Belliss and Morcom (successors to Belliss and Co.) ............... 300,000 | Medical Electro-Thermic Generator (OO Lese rd a E E doxes 20,000 
Benjamin GoodfelloyPU!lmwwꝛ : iH . 50,000 | Metal Electro Amalgamating Syndicate 20,000 
Blackburn, Starling and Coor'— . 12,000 | Middleton Engineering Works. ... IE 10,000 
Blackpool and Garstang Electric Light Railway Co 10,000 | Midland Electrical and General Engineeriog Tool Co... 15,000 
Blast Furnace Power Syndicatun-n w eee ee enn 100,000 | M'Laughlin and Harvey ........ . . ———b — V 50,000 
Britieh Electric Workkedadd ꝓ [Y wDPœPOO PHH HHH . . . . . 135,000 | Morecambe E'ectric Launch and Power Syndicate ...........-... 5,000 
British Pioneer Electric Light and Power Co. of India 3,000 | Monobloc Accumulator Syndicate . .. ... ..... . . . 20,000 
British Thermophor Syndicat . . : 25,000 | Nalder Bros. and Thompson ..... ———— ————᷑—— 3 20,000 
British Westinghouse Electric and Manufacturing Co 1,500,000 | Neild's Sleeve Electric Joint Syndicate 5,000 
B. Rhodes ssd k ore a addet sedie 10,000 | Nernst Electric Light... eee 520,000 
Browett, Lindley and Coo . . 120,000 | Newcastle Engineering Co... . . . . 15,000 
B. R. Rowland and (ovp)! q : . . 6.000 | Newhaven and Seaford Electric Lighting Co. ...... . . .. 20,000 
Buenos Ayres Electric Tramway Co 350,000 | New Rottingdean Electricity Co. . —— ees 2,000 
Buller’s Telegraphic Construction Co 400,000 | North Metropolitan Electrical Power Distribution Co 50,000 
Burmah Electric Works Syndicatunu . 2.000 | Norwich Mutual Telephone Co.. 20,000 
Cecil Wray and C». ......... FCC 5,000 Parsons Foreign Patents C(oooov—p; ess 60,000 
City of Carlisle Electric Tramways Coo 60,000 | Passenger Communication Co. ...... I -— — 6,000 
Cole, Marchent and Morle i 100,000 | Perfect Are Lamp and Accessories Coo 10,000 
Commercial Telegraph Construction Syndicate ,000 | Phodyne Electrical Co . emen 10,000 
Compass Trading Cooo—— . . . q 5,000 | Pioneer Electric Light and Power Co. for China .................. 8,000 
Cotsworth Arc Lamp ang Electric Lighting Syndicate 25,000 | Pioneer Electric Light and Power Co. for Japan 5,000 
County of Durham Electrical Power Distribution Co 100,000 | Poole and District Electric Traction Co...... ...... .. f.. . 89090 
County of Surrey Electrical Power Distribution Co 000 | Prism Globe CW. . Pirit ok ,.. GG. 50,000 
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Pulford, rd n a aa aA £3,000 
Queen's Dock Electric Work . 5,000 
Recording Telegraphs ............... esee ; 7,500 
Renewable Electric Lamp Co 150,000 
Rennie and Prosser erennere e 5,000 
Rhea Insulite Syndicattun-uuᷣwꝝ( . 15,000 
River Plate Construction Cop:mʒmnrnꝛdddddddd7n 44 120.000 
Road and Tramcar Electric Traction Coo. 12,000 
Robert Stephenson and CoꝛꝛdꝛV. l . q 500.000 
Robert W. Blackwell and Coo —— (Hà 85 200. C00 
Royce (re- registered ʒ.ͥ· VVVm·ẽ7 t %%%„%%ã%1 110,000 
Rubber and Vulcanite Cooooꝛ serene ee ee en eneneeneas 12,500 
Sampson and ß ews caantanpebmnantany e 25,000 
Scottish Wireless Electric Syndicate 8,000 
Search Light Syndicate (of America )))) cence 30.000 
Shanghai Tramways Syndicatek cece ee eee 5,C0) 
Slipham.and ...... egeta Oe lead 15.000 
Sloan Feels 8 15, 000 
Southern Electrical Installation and Wiring Co. 10,000 
South Staffordshire Tramways (Lessee) Co 150.000 
„Steady Are Lamp Co. 20,000 
St. Helens Cable Co. «rito o eere dece bote aun ERR s 50.000 
Street: Lighting . ⁵ð y 8 30.000 
Sturtevant Engineering Coꝛꝛ eee ee ee tens eee nen ens 60,000 
Sün Electrical . 50.000 
Surprise Arc Lamp Syndicattdſgdgdm „„ 2.000 
Suspended Electric Railway Co.. VN (0.000 
Tayside Electric and Gas Light Coo cee cece ees 25.000 
Telepantograph Soe. 8 10.000 
Telephone and Switchboard Syndicate. 10,000 
Telephone and Switchboard Syndicate (Continental) 10,000 
Thanet Conatructional Co... 300.000 
Thomas . sacks vs drin ete es Molokati tpi nets 2.000 
Totnes Electricity Supply Cooꝛꝛꝛ P 7Hꝛꝑtw t 10.000 
Traction Company of the United Kingdom n 150,000 
Trafford Power and Light Supply Coo ees 102.00) 
Tramway Traction Co. of South Australia. 60,007 
Tyneside Electric Power Cobbbvvdꝛdꝛꝛꝛ 100.000 
United Kiogdom Tramway, Light Railway and Electrical Synd. 20,000 
United States and Canadian Rhea Rubber aud Insulits Sy ud. 50.000 
Vaughan and gs Der quer itu i es diem 50,000 
Western Telegraph Co. (absorbing Brazilian Submarine and 

Western and Brazilian Telegraph Cos.) ........................ 1.000 
West London and Provincial Electric Supply Co 150,000 
Westmacott, Stewart and Coo . 6.000 
Westminster Automatic Telephone Syndicate 50,500 
West of Eogland Electric Installation Coo a. 25,000 
Weston-super-Mare and District Electric Supply Co 50,000 
William James Glover and Co. (established 1818).................. 100,000 
Williami Whiteley Nr 900.100 
Wilsons and Mathiesons 0... eessen 115.000 
Woodhouse and Baillie Riviera Electricity Co 50,000 
World Gas and Electric Syndicate ................. outs. 3,000 
W. R. Sykes Interlocking Signal Coo 100,000 
Yale Electric Power Co... NQ 10,00) 


PUBLIC COMPANIES WOUND UP, DISSOLYED, &o., 
IN 1899. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) or dissolved during the past year. 
The asterisk denotes that the company was wound up by order 
of the Court. 


Akester Electro-Motor and Accumulator Co. 
Alliance Meter Co. 
Anders Telephone Co. 
Automatic Electric Meter Syndicate. 
Berry's Electrical Co. 
Binko, Ridsdale and (>. 
Blot Electric Accumulator Co. 
Bournemouth and District Electric Supply Co. 
Britannia Motor Carriage Co. 
Britieh and Foreign Chemical Co. 
British Electrical aud Industries Co. 
British Electrical Cycle and Motor Enginesring Co. 
British Hermite Electro Bleaching Co. 
British Light Railways. 
Brook Time Checking Clock Co. 
Bullers (reconstruction). 
*Chitty Dynamo and Motor Co. 
Cottonwood Water Power and Electric Co. 
Denison Aut» Telegraph Machine Syndicate. 
Direct Electric Generator (Foreign Rights) Syndicate. 
D ree Generator Syndicate. 
irect Telephone Exchange Syndicat 
* Dobsons and Curtis Bros, d 3 
Dutton and Co. (reconstruc ion). 
Economic Electric Specialty Co. 
. . Electric Date and Time Stwnp Ca 
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Electric Exploitation C». 
Electric Lighting Extension Syndicate. ; 
Electric Light Insurance and Maintenance Co. (reconstruction). 
Electric Transformer System Co. 

Electric Trust. 

Electrical and General Exploring Syndicate. 

Electrical Investments Trust. 

Electrical Pioneer Syndicate. 

Electrical Plant. 

Electrical Time Recording Co. 

Electricity. 

Elmore's Wire Manufacturing Co. 

Elmore's Foreign and Colonial Patent Copper Depositing Co. 
Elmore’s French Patent Copper Depositing Co. . 
Elmore's American and (‘inadian Patent Copper Depositing >. 
Faraday Electrical Engineering Co. 

Globe Electric Co. 

G. N. Blot and Co. 

Hastings and St. Lsonards-on-Sea Electric Light Co. 

Heath, Snoxell aud (>, 

H. G. Enis and Co. . 
Hiram S. Maxim E e:tric Lighting and E sgineering (Pioneer) Syndicate. 
Hope-Jones Electric Organ Co. . 
Improved Incandescent Electric Lamp (Foreign Patents) Syndicate. 
Improved Lighting Syndicate. 

*J. H. Pickup and Co. 

Kelvinside Electricity Co. 

Leatherhead Electric Lighting and Power Co. 

Leeds and London Electrical Engineering C». 

Lineff Electric Traction and Lighting Syndicat». 

Lithanode Electric Storage Co. 

London and Hampstead Dattery Co. (reorganisa'ion). 

London and Lancashire Electrica! and General Enzineeriag C». 
* Madras Electric Tramways €». 

Mannesmann Tube ('o. 

Maxim Foreign and Colonial Motor Syndicate. 

Mexican Gas and Electric Lighting Co. 

Nalder and Hilton. 

Nernst Lamp i Pioneer Co.) (reconstructed). 

New Electricity Supply Co. of Croydon. 

New Motive Power Syndicate. 

Niagara Battery Co. 

North Eastern Telephone C.. 

Northern Counties Electric and Motor Co. 

Omnibus and Tramcar Electric Lighting Co. 

Pkhwton Electrical Co. 

Phebus E'ectric Battery Syndicate. 

Phiebus Solder and Electric Soldering Fluid C>. 

Pittsburgh Reduction Syndicate. 

Porcelain Electrical Fittiogs Co. 

Power Accumulator Syndicate. 

Practical Primary Electric Battery Syndicate. 

Prism Globe Syndicate (reconstruction). 

Railways Electric Supply Syndicate. 

Randall Telephone Syndicate, 

Rogers Arc Lamp Co. 

Rottingdean Electric Lighting and Power Co. (reconstru tion). 
Round's Accumulator Syndicate. 

Self-Generating Electric Vehicle Light Syndicate. 

Sheffield Electric Light and Power Co. 

Shropshire Electric Light and Power Co. 

Single Wire Multiple Telephone Signal Co. 

South Manchester Electric Supply Co. 

Standard Dynamo and Motor Manufacturing Co. 

Tayler-Smith Electric Co. 

Vril Launches. 

W. and J. Robinson and Co. 

Walton-on-Thames Electric Lighting and Power Co. 

Western Counties Electric Light and Power Syndicate (reconstruetion). 
* Williamson and Joseph. 

X-Ray Syndicate. 

Yo: kshire House-to-House Electricity Co. 


- 


CORRESPONDENCE. 


ELECTRIC WIRING AT BONN. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I venture to suggest that the editorial note in 
the first page of your issue of Dec. 29, dealing with the Bonn 
electricity supply, is too sceptical, if not entirely misleading. 
When recently on the Continent collecting information about 
“earthed” wiring, I secured at first hand the information 
you would seem to require. The description of the Bonn 
works appeared in the German technical press over a year 
ago, and although it may have been the first town to adopt 
200 volt pressure, it is by no means the first Continental 
town i» employ a continuously ‘‘ earthed bare middle” or 
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* uninsulated return ” ; in fact, several other important towns 
have had similar 100 volt systems in extended use for years 
past, and now that their experience is so “ matured,” I hope 
shortly to be permitted to bring their points of success more 
prominently before English electricians. 

Again, judging from the ever conservative (some say 
unprogressive) manner in which you look upon electric wiring 
developments, you may consider it“ reasonable to infer that 
the house wiring is carried out with both poles insulated ” 
—but in this particular case, however, I am able to advise 
you that the actual practice belies your editorial judgment. 
I trust it will tend to reassure, rather than alarm“ you, 
when I state in Bonn, as in five or six other Continental 
towns, it is already common practice in house wiring to run 
one insulated conductor (800meg. quality) inside a plain 
or brass-armoured insulating conduit (known there as 
Bergmann tube) as the outer and form the “ return” 
with a perfectly bare copper wire of equal carrying 
capacity. This bare copper wire is stapled up on to 
wall or plaster, either behind or by the side of the insu- 
lating tube, and is quite usual in passages or corridors, 
whilst in the rooms the Continental practice of stretching 
flexible cord on porcelain insulatora is followed, I should be 
interested to read your explanation of what (to me) is para- 
doxical, why Continental practice allows wiring of this nature 
and yet absolutely prohibits the wood casing practice you 
so zealously champion for England. As you will allow, I 
persistently challenge the survival of wood-casing on the 
double ground of safety and economy; and whilst bowing to 
your intimation that under the first head I seek to make a 
mountain of what you desire recognised as a molehill, I 
soothe myself with the thought that your comment has here- 
tofore been based on negative and incomplete rather than 
upon positive and painful experience. The recent letters in 
The Times, referred to in your leading article, prove at 
least that the public are inclined to view critically any 
insidious electrical fire, no matter how trivial or infrequent. 

Under the second head I still insist that our present 
methods of wiring are '' penny wise and pound foolish,” but, 
without support from a literary and technical authority like 
yourself, it must be left to time and a relatively greater 
advance of the electrical industry in other countries to over- 
come the inertia of English prejudice and conventionality. 

I would add that if, as your editorial implies, you really 
believe the popularity of the electric light is clearly 
threatened" by the momentary combination of events, you 
should fully consider whether the jeopardised “ prestige 
could not be restored by a complete and satisfactory solution 
of the “electric wiring question.” For, given a rational 
and standardised method cf wiring, which could compete in 
cost, convenience, and efficiency with gas-piping, our supply 
stations would be assured of and would duly prepare for a 
steadily increasing load. Capitalists and the dependent 
manufacturers would with one accord lay themselves out to 
profit by the certain and definitely increasing business. The 
public would be provided with a low cost and reliable means 
of applying electricity to the hundred and one possib‘e uses, 
and the whole field of utilisation could be so thoroughly 
exploited that the electrical industry would gain a clear start 
on its path of resistless progress.— Yours, &c., 

London, E. C., Jan. 2. Frep Darnunsr. 


[While thanking our correspondent for bis interesting 
intormation concerning the system of house-wiring employed 
at Bonn, we cannot but express our surprise at the tone of 
his letter. We can find nothing in our last issue, or in any 
other, to support his statement that we ** zealously champion” 
wood-casing practice; nor have we criticised adversely Mr. 
Bathurst's present system—of wiring, at all events. The 
few electrically.causcd fires that have taken place in this 
couatry (much fewer than in Germany, for instance) have 
always been traceable to bad workmanship, which might 
render any system dangerous. With regard to the last 
paragraph of Mr. Bathurst’s letter, we do not seriously 
believe that even an exclusive employment of the system 
of wiring by “insulated conduits” would materially affect the 
balance-sheets of electric supply uudertakings.—Ebp E.] 


LEGAL INTELLIGENCE. 


mima 


Disher v. Mullar. 


At Southwark (London) P.lce-court, last Friday, the magistrate, Mr. 
Taylor, heard the complaint of Mr. Robert J. Disher, electrical engincer, 
Spitalfielde, against Mr. R. Mullar, Grange-road, Bermoudsey, managing 
director of Mackey's Electric Lamp Co., who was summoned for non-pay- 
ment to complainant of wages amounting to £1. 12s. 7d. (46 hours at 84d.) 
in lieu of notice. 

Mr. DISHER said defendant discharged him without notice on Dec. 20, 
becau:e he threatened to smash up an accumulator which he had invented, 
and which partly belonged to defendant. He was annoyed because defen- 
dant had promised to do something with the invention, and had neglected 
to do co. The accumulator was a novelty, and on test showed such results 
as no other accumulator had ever done. He was taken on by defendant 
in Februa:y, upon a promise that Mackay’s would test the accumulator, 
and if they found it a good thing would take it up, and meanwhile they 
gave him employment at 81d, per hour, although the proper wages for 
such a man as himself was 1s, 11d. Although he threatened to smash the 
accumulator, he thought a great deal of it. 

Mr. MULLAR said he engaged complainant at 84d. per hour to set up 
accumulator cells. Disher originally asked 50: a week, but witness 
refused, as it was a custom of the trade to pay by the hour. It was not 
usual to give a week's notice. He dismissed complainant without notice 
because he said he did not intend to do any more work after that week, 
and threatened to destroy the work which he had done. 

The MAGISTRATI: Was the accumulator his or yours? It was ours; 
we had paid him for it. We had, in fact, bought it. He brought it to us 
and said it was a good thing, and we said we would try it at our con- 
venience. He wanted employment, and we put him on. On Dec. 20 he 
asked what we proposed to do about the accumulator, and I informed him 
we had not tested it. He said he would smash it, and I told him to go. I 
piid him a sovereign for it. 

COMPLAINANT : Yes, on the condition that it was sold to them for a 
test. It had cost me £5. 10e. It was not sold outright. He was engaged t» 
fit up apparatus which defendant had bought cheap, and he asked for the 
job of looking after the installation afterwards, but defendant said he 
could not decide that yet. The witne:s put up the machinery and shaft- 
ing at the works, and in his opinion several of thes2 machines were in 
a dangerous condition. They were not insulated, and anybody touching 
the wires would be knocked down. 

NORMAN SMITH, electrical engineer, said, as to the custom of the 
trade, that except in special cases, where men were engaged by the year, 
the rule was payment by the hour; but men would not be summarily dis- 
charged except for misconduct. 

The MAGISTRATE: That is a point for the complainant. Upon what 
ground were you (complainant) justified in threatening to destroy the 
cell ?—I kept “her” all day at 5 volts, discharging 25 amperes. There is 
no other accumulator ever made that has done it. 

But why did you threaten to destroy it ' Because I could see no way 
to any justice being done to me in regard to this accumulator. They 
thought they had got itentirely away from me, whatever it is worth ; and 
I eay that if it is properly taken up it is worth £25,090. I could see that 
I was being entirely robbed of a good thing. 

The MAGISTRATE said complainant was not entitled to assert his 
rights in the way he did. He said that complainant was a weekly servant, 
and entitled to a week's notice, but he was not justified in threatening to 
smash up the accumulator when he had sold it. Complainant estimated 
that it was worth £25,000. He hoped it might prove to be of that value, 
and if so, the complainant would be able to get some money out of it, but 
that was a matter for a civil court. It was wrong of complainant ta 
threaten to smash up the invention, when it was clearly the property of 
bis employera. Taat misconduct would justify summary dismis: al, and 
he regretted to be unable to find for complainant. But for that misconduct 
he should have done so. Summons dismissed. 


Duthie v. P. C. Middleton and Co. 


In the Aberdeen Sheriff's court, on 22nd ult., Sheriff Robertson closed the 
record in an action brought by William Duthie against P. C. Middleton aud 
Co. to grant interim interdict against defenders from carrying on the works 
known as Cults electric supply station in such a manner as to cause the 
chimneys or steam pipes connected with the works to send forth smoke or 
steam so as to be injurious and destructive to the property and pertinents 
of pursuer adjacent to the works. By the alleged nuisance pursuer states 
he is often deprived of the use of his bleach-green, and prevented from 
opening the back door and back windows of his house ; his shrubs and trees 
are blackened, and during the season his flowers are seriously and sometimes 
complocely destroyed. The defenders, ia answer, state that their furnaces 
are of the best construction for consuming smoke, are fed with best steam 
coal, and are carefully fired. The three engines are high-pressure engines, 
and no appreciable steam is now discharged from the works. The smoke 
from the furnace is commen coal smoke, reduced to a minimum by their 
construction and careful firing. The pew chimney-stalk, recently erected 
removes all cause of annoyance either from smoke or steam. 


Failure of Electricity Supply. 


At the Marylebone (London) Police-court, on Friday, the Metropolitan 
El-ctric Supply Co. were summoned before Mr. Plowden, at the instance of 
the Marylebone Guardians and the Marylebone Vestry, for having, on Dos. 
7, 9, 11, 12, and 14 last, made default in the supply of electric energy t» 
the workhous? and Vestry premises, l 
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Mr. MUIR, who appeared for the company, said he must admit the 
default, which, of course, was tantamount to a plea of guilty. He hoped, 
however, to show that the company had done all that human foresight 
could devise to prevent the breach. which was an accident ; aud that for 
the future measures had been taken by which, humanly speaking, it wonld 
be impossible for the accident to recur. The company, which was the oldest of 
its kind, was started in 1888. and commenced to supply the public with elec- 
tricity in 1889. The demands made upon the company had exceeded all 
expectations, The number of lamps supplied in 1892 was 78.000. ia 1897 
187.000, or more than double. Acting under expert advice. the company 
had laid down steam plant to the extent of hundreds of horse-power, which 
it was now seen should have been thousands. In February. 1898, a site 
was secured at Willesden, on which an extensive, completely-equipped 
generating station was now approaching completion. Contracts were 
entered into for the erection of works upon a scale unprecedented in 
Europe. But, unfortunately, difficulties cropped up in connection with 
the execution of the works, and from various causes the time limits in 
various contracts were broken. Owing to these delays, the coinpany had 
applied to another electric supply company and had obtained some 
assistance, but the supply soon failed, as the company borrowed from 
needed all the current they could produce for their own customers. When 
that source of supply failed the troubles of the defendant company 
commenced. There was als» a difficulty in securing Welsh coal 
for the furnaces because of the Government demand for steam coal. 
Other coal Lad to be used, and that reduced the power output of the 
works, There had been an unprecedented increase since 1897 in the 
number of lamps, equal to 2) per cent., or 80,000 lamps, in addition to 
what they had already to provide for. One of the engines at the new 
Willesden station would supply 90,000 lampes, and had that been started 
in 1898, as contracted for, the deficiency now complained of by the 
parochial authorities and other consumers would not hare occurred. The 
object of this presecution being to ensure the fulfilment of the company's 
contract, he hoped, after the statement he had inide, that the magistrate 
would not inflict any penalty at this period, but adjourn the summons until 
after the dark days had passed. If no more stoppages took place, he hoped 
the penalties would be minimised to the last degree ; but if thereshould be 
further several stoppages, which he did not atall anticipate, then the learned 
magistrate would inflict a heavy penalty. The deficiencies had not hap- 
pened as the result of any niggardly or cheese-paring policy on the part of 
the company. The St. Pancras Vestry controlled their own electric light- 
ing, and they had experienced similar difficulties. 

The MAGISTRATE (Mr. Plowden) said it was clear the company never 
contemplated, when it started, its future greatnese, and when that fact 
became clear it made frantic and praiseworthy efforts to meet the 
emergency, efforts which had not been a complete success. Aa Mr. Manisty, 
on behalf of the local authorities, had agreed to the suggestions made by 
Mr. Muir, the summons would stand adjourned for three months. 


———— 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning, New Catalogues, Price Lists, 
and simular matter should be sent early in the week ] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 
or direct. from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— 
NOW READY. 

“ The Electrician ” Electrical Trades’ Directory and Hand. 
book for 1899.—The Second Edition of the “ Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s. 9d. ; abroad, post free, 6s. 6d. (United States 7s. 6d ). 


" SUBMARINE CaBLR-LaviNG AND REPAIRING. ”—By H. D. Wilk'nson, 
M. I. E. E., &c., fully illustrated; price 12s. Gd. This work gives a detailed 
technical suminary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. | 

“ PRACTICAL NOTES FOR ELECTRICAL STUDENTS."— By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. €d., post free. The au hors 


give in a clear and concise manner a good summary of the general prin- 
ciples of electrical science. 


* “ MAGNETIC INDUCTION IN IRON AND OTHER METALS." —By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. 

"Tug INCANDESCENT LAMP AND irs MANUFACTURE,"— By Gilbert S. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


“THE STEAM ENGINE INDICATOR AND INDICATOR DrAGRAMS,"— Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and tse of the steam 
engine indicator and to the interpretation of indicator dias ra ns. 


„Tux ART or ELECTROLYTIC SEPARATION OF METALS.’—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully koth the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. 4 
as well as the student. 


che work is adapted to the use of the manufacturer 


“Tue MaxcraAcTURE or ELkcTRIO LicHT Carsons.”— A Practi al 
Guide to the establishment of a Carbon ee Fully illustrated, 
price 1s 6d. ; post free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 


of material. firing, saturating, and coring, together with a description and 
estimate of cost of the plant required. 


„THE CENTENARY OF THE EL&CTRIO CunRENT, 1799-1899.”—By Dr. J. 
A. Fleming. Price, paper covers, ls. net, post free Is. 3d.; strong cloth, 
2s. Gd., post free. 

“LOCALISATION OF Fautts IN EI. xcrRIO Licht Matns."—By F. C. 
Raphael. Price 5s., post free. The book deals with the important subject 
of locslising faults in electric light and power cables; and the various 
methods of insulation testing are here co: lected and discussed. 


“ Motive Power AND GEARING FOR EvecrricaL MacHINERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the uss of engines for dynamo driv.ng, not only for 
isolated peer plants, but also fcr public electric lighting aod power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the k contains, in additioa, namerous 
tables giving exact data of the equipment and working of electric power 
stations, 


Tux MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES./7— 
by Francis Jehl. 103. 6d., post free. This is à practical handbook giving 
a complete description of the art of makiag cirbons for electric lighting, 
electrodes, &c., with particulara of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


“Drum ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise oa the theory and construction of drum winding, and of 
commutators for closed l- armatures, together with a résum? of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

© WIRELESS TRLEGRAPHY : SIGNALLING AROS SPACE WITHOUT WIRES 
BY El. TRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations. New and 
Eularged Edition, 5s. nett. Now r «dy. 


" ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Pol. I., 12s. 6d- 


Vol. II., 12s. 6d. 
IN THE PRESS. 

"Tua ErnsorRI0 ARO."—By Mrs. Ayrton. 

„ BATTRRIBS, 1am Desioen AND MANUPACTURB."—By E. J. 
e. 

“ Primary BATTERIES: THEIR CONSTRUCTION AND Usz."— By W. R. 
Cooper. Nearly ready. 

4% PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


"Tug ELECTRICIAN! WiREMAN's Pooxxr. so0 R. - Edited by F. C. 
Raphael. Nearly ready. 


TENDERS INVITED. 


The Barking District Council invite t2nders for the supply of two 
continuous-current transformers and switchgear, underground cables 
and roadwork, for their Creeksmouth extensioa, An alvertise- 
ment contains further particulara, and copies of specification. &, 
can be obtained at the offices of the clerk to the Coancil (Mr. Elwin 
II. Lister) Plans enn also be inspected, but not obtainel, at the 
offices of the consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen- 
sti cet place, London, E C., after Jan. 7. Tenders (addressed chairman 
of Council) must be in before noon of Jan. 23. | 


The Corporation of the city of. Melbourne require tenders for the 
supply and delivery of plant and the superintendence of its erectior, 
and the carrying out of the work in connection with the electric 
lighting of tlie city. The epecitications include (1) boilers ; (2) steam 
engines, dynamos, equaliser, booster, and switchboard ; (3) feeders, 
mains, and arc light leads; (4) accumulators An adve tisement 
elsewhere gives further particulars, and copies of the a 
&e., can be obtained from the Agent-General for Victoria, 15, 
Victoria-street, London, S. W., on and after 23th inst. The specifica- 
tions and drawings can also be sven at but not obtained from the office 
of Dr. A. B. W. Kennedy, 17, Victoria-street, S. W. Further informa- 
tion as to local conditions, &c., can be obtained up to Jan. 10 from 
Mr. A. J. Arnot (city electrical engineer of Melbourne), First Avenue 
Hotel, London, W.C. 


The Ilford Urhan District Council require tenders for (a) water- 
tube boilers, fittings, economiser, feed pumps, &c. ; (6) pipe work, 
&c. ; (c) engine, steam dvnamos, motor aud boosters ; (d) batteries; 
(e) main switchboard and connections; (f) overhead travelling 
crane ; (g) underground mains, conluits and roadwork ; (A) arc 
lamps and posts; (k) station lighting. Copies of te specification, 
&e., can be obtained at the offices of Mr. J. W. Benton, clerk to the 
Council, Council Ottizes, Ilford, and further information can be hat 
of Mr. W. C. C. Hawtayne, consulting engineer to the Council, 9, 
Queen-street-place, London, E.C. "Tenders (addressed to the chair- 
man) to be delivered before 12 noon of 20th iust. An advertisement 
contains xome further particulars. 


The Newcastle-upon-Tyne Corporation invite tend:zrs for the con- 
struction of about 11 miles of double-track tramway — rails, 
fastenings and poles being supplied by the Corporation. adver- 
tisement gives further partic lars, aud specifications, &c., may be 
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inspected at the offices of the city engineer after Jan 3. Tenders 
(addressed New Tramways committee) must be in by noon of Jan. 24. 


The Belfast Electric committee invite tenders for the supply aud 
erection of 400 kw. steam dynamos. Specifications, &c., can be 
obtained on application to Mr. Victor A. H. M'Cowen, city electrical 
engineer, and tenders must be lodged at the office of the town clerk 
(Sir Samuel Black) by Thursday, Feb. & An advertisement contains 
further particulars. 

The Tunbridge Wells Corporation invite tenders for a 400 kw. 
steam alternator. An adveitisement contains further particulars, 
Specifications can be obtained on application to the borough electrical 
engincer (Mr. Horace Boot), and tenders must b2 sent in to the town 
clerk (Mr. W. C. Cripps) by 25th inst. 

The Sheffield Electric Light committee invite tenders for the supply 
and erection of extensions to the stcam and exhaust pipes, and an 
independent jet condenser. Specifications, &c, may be obtainel 
from the engineer and manager (Mr. William Johnson), Commercial- 
street. Tenders, addresse 1 to the town clerk (Mr. Henry Sayer), 
must be in not later than noon of 20th in-t. An advertisement 
contains further pait/culars. 


The Aberdeen Electric Lighting committee invite tenders for the 
supply of a 420 kw. direct-coupled continuous-current dynamo. 
Specification: &., from the city electrical engineer (Mr. J. Alex. 
Bell) alter the 8th inst. An advertisement contains further informa- 
tion, and tenders must be sent in by 22nd just. 


The Plymouth Corporation invite tenders for the supply and 
crection of a 500 kw. high-speed eteam dynamo, motor-generators, 
&c , 500 kw. high-speed steam alternator, 260 accumulator cells, four 
Lancashire boilers, and high and low-preseure, paper-insulated aud 
lead-covered mains, &c. Further particulars are set out in an 
advertisement, and conditions, &c., can be obtained from the borough 
electrical engineer (Mr. John H. Rider), Prince-rock, Plymouth. 
Tenders must be delivered to the town clerk (Mr. J, H. Ellis) by 
Wednesday, 31st inst. 

The Companhia de Mocambique invite tenders for plant for the 
electric lighting of Beira (Portuguese East Africa), including the 
monopoly for working eame for 25 years. An advertisement con- 
tains further information, and full particulars cau be obtained at 
the offices of the company, 13, Austin Friars, London, E.C., 45, Rua 
do Alecrim, Lisbon, and 7, Rue Lafayette, Paris. 

The Salford School Board invite tenders for electric lighting of 
their new schools in Grecijan-street North, Lower Broughton. 
Tenders (addressed chairman of Board) to the clerk by noon Jan. 8. 


The Tunbridge Wells Corporation invite tenders for surface con- 
densing plant for their e'ectricity supply st.tion. Tend-r3 to Mr. 
W. C. Cripps, Town Hall, Tunbridge Wells, by Jan. 15. 

The Bermondsey (London) Vestry invite tenders for the construc- 
tion, supply, and erection of a dust destructor, with furnaces, flues, 
water-tube boilers, economiser, fans, and forced draught appliances. 
Tenders to Mr. F. Ryall, Town Hall, Bermondsey, before noon 
of Jan. 13. 


The Barnes District Council invite tenders for the supply and 
erection of: (a) Boilers; ©) steam dynamos and switchboards ; 
(c) storage batteries; (d) cables, &c. ‘Tenders to Mr. J. Eustace 
Anderson, High-street, Mortlake, London, S.W., by noon of Jan. 9. 


Tenders are invited for the erection of electricity station buildings 
at Chiswick, for the Aberystwith and Chiswick Electricity Suppiv 
Corporation. Tenders to Secretary, 3, Crown-court, Old Broad- 
street, E.C., by 15th inst. l 


The Tunbridge Wells Corporation require tenders for the enlarge- | 


ment of their electric lighting station. Tenders by 15th inst. 


The municipal authorities of El Ferrol (Corunna), Spain, invite 
tenders for the concession for the ele:tric lighting of the town for 
15 years. Tenders by 17th inst. to el Secretario del Ayuntamiento, 


The Berga (Spain) municipal Council require tenders for the 
electric lighting of the town for 20 year. Tenders by 18th inst. to 
el S-cretario del Ayuntamiento. 


TENDERS RECEIVED AND ACCEPTED. 


The Sheffield Corporation have now, on the reiterated recom- 
mendation of the Lighting committee, accepted the tender of Mesers. 
J. Schofield, Sons and Co. for the construction of seven transformer 
chambers at £2,298. 1s. 61. The matter was referred back about a 
month ago, on the ground that Messrs. Schofield did not pay trade 
union wages. 


The Hammersmith (London) Ve:try have accepted the tender of 
Mr. T. L. L. Hellyar for the wiring «f the Vestry stables and depot 
ia Fulham Palace-road. 


Yesterday the sub-committze of the Glasgow Corporation which 
has considered the tenders sent in for the supply of tramway cables 
reported that, having discussed a report on the sample cable sub- 
mitted by the three lowest tenderers, and also a letter from the 
National Conduit and Cable Co. (Ltd.) offering to extend the 
guarantee of their cables from five years, as mentioned in the specifi- 


cation, to ten years, the sub-committee agreed to recommend the 
acceptance of the offer of the company, it being the lowest price— 
viz, £150,617. Os. 11d. This recommendation was unanimously 
adopted by the Council. : 


BUSINESS NOTICES. 


Mr. Bernard P. Scattergood, late head of theelectrical testing depait- 
ment of Mes:rs. John Fowler and Co. (Leeds) (Ltd.), and Mr. Claute 
Johnson, jun., late of Messrs Johnson aud Phillips, have entered into 
partoership as electrical engineers at We-tminster Buildings, East- 
parade, Leeds. 

Mesra G. E. Meek and J. T. Davies (trading as Meek and Davie:), 
electrical engineers, &., 15, Hill-streat, Dorset.square, London, 
N. W., have dissolved partnership. Debts by Mr. J. T. Davies. 

The partnership between Mr. Charles Jennings and Mr. George 
Schultz, trading as Caas. Jennings and Co., 90, Cannon-street, 
London, E.C., has been dissolved by mutual consent, The business 
2 e continued by Mr. Shultz un ler the style of Geo. Schul z 
and Co. 


The offices of Mestrs, J. C. Lyell and Co. have been removed from 
55 to 53, Victoria-street, London, S. W., the store! remaining at 55 
as hitherto. l 


APPOINTMENTS VACANT AND FILLED. 


The Council of the Borough of West Ham invite applications for 
a meter inspector for the'r electricity department. An advert's:- 
ment contains further particulars, and forms of application may Le 
obtained at the oftices of the borough electrical engineer (Mr. J. K. 
Bock), Central Station, Abbey-road, West Ham. Applications must 
be lodged with the town clerk (Mr. Fred. E. Hilleary), hv Jan. 15. 


An outside assistant is required for the Hull electricity works. 
Applications to the city electrical engineer (Mr. A. S. Barnard). 
See adverti- ement. 


A switchboard attendant is requir d for the Wakefield electricity 
works. An advertisement contains further particulars, and applica- 
tions must be sent in to the city electrical engineer (Mr. Robert 
Blackmore) by 9th inst. 

The Brighouse Corporation invite applications for the position of 
consulting electrical engineer to the borough. Applications to Mr. 
James Parkinson, Municipal Offices, before Jan. 10. 

An assistant lecturer is required for the physica department of the 
Technical College, Hudlersfiell. Applications to principal. 


The Bury St. Edmunds Corporation have appointed Mr. A. H. 
Roe, of Bradford, as resident electrical engineer at a commencing 
salary of £150 per annum, increasing to £185 after six months. 
Mr. Roe will assume his duties about the middle of February, when 
the committee hope to have completed the electricity supply worke. 


Mr. F. G. Poulton, who has acted as clerk of the works during thi: 
construction of the Hereford electricity works, has been appointe | 
re- ident electrical engineer, at a salary of £150 per annum. 

Mr. J. M. M‘Elroy, at present secretary of the Tramways com- 
mittee, has been appointed general manager of the Manchester tram- 
ways department, at £400 per annum. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At a meeting of Nalder Bros. and Co. (Ltd.), at 101, Southwark - 
street, London, S. E., on Dec. 12, it was resolved that the company, 
having attained the object for which it was formed, be wound up 
voluntarily, and that in the distribution of assets each shareholder 
shall receive one share at least ia the Langdon-Davies Electric Motor 
Co. (Ltd.) for each share held iu Nalder Bros. an Co. (Ltd.), and 
that Mr. F. B. O. Hawes be appointed liquidator. Tlese resolutions 
were confirmed at a subsequent meeting. The liquidation does not 
affect in any way the instrument business formerly carried on by th: 
firm at Red Lion- street, Clerkenwell, E. C., and now at Prince’s-mew’, 
Gt. George-street, S. W., London. 


The first meeting of the creditors of F. B. de Foe Paynter, elec- 
trical engineer, 2, Faversham road, Catford (trading at 5, Romar- 
road, Chiswick), will take place on 10th inst., at 24, Railway Approach, 
London Bridge, S. E, and the public examination on 30th inst., at 
the Court House, Burney-street, Greenwich. 


Personal.—Mr. C. P. Sparks, chief engineer to the County of 
London and Brush Provincial Co., has been appointed consulting 
engineer to the Richmond (Surrey) Electric Light and Power Co. 


Electric Bells and Accessories. Messrs. Coxon, Schmahl and 
Burrell, 18, Grainger-street, Newcastle-on-Tyne, have just issued a 
neat catalogue of electric bells and accessories manufactured by J. 
Buscher, ot Solinjen, Germany, for whom the first-named firm are 
sole agents. A number of artistic desigas of fancy pushes are included 
in this list. 

Westinghouse Plant.—Circulars 1,005-6-7-8-9 relating to Wert- 
inghouse plant are to hand. These circulara describe and illustrate 
multipolar generators and motors for direct-current lighting and 
power, lightning arresters for alternating and direct-current circuits, 
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direct-current fer ies arc lighting generators, belt-driven single-phase 
alternators, and belt-driven polyphase alternators. 


Damp-proof Fittings. — Messre. John Davis and Son, of Derby 
have introduced alterations and improvements on the earlier type of 
their damp-proof switch, cut-out, junction box, and ceiling rose 
fittings, which have now been made more decorative than formerly, 
and are suitable fur inside as well as outside work. For interior 
purposes the cover is polished brass, and for cellars, stables, and out- 


Wall Plug. 


Switch 


side work generally is made up in cast-iron, enamel painted. Our 
illustrations show the wall plug ond switch fittings, which are 
provided for two wires; but a'l these fittings are constructed for 
installations where the wiring ix contained in tubes, the tube itself 
being screwed into the fittings. The switch and cu'-out are made 
for any voltage up to 250. 


Calendars.—The Eastern Telegraph Co. have just issued a very 
useful and interesting pocket companion, bound in bright re]. In 
aldition to particulira of the company’s cable routes and collecting 
offices and a calen lar for 1900, the rates for telegrams to all parts of 
the world and the times when there messages can be accepted for 
various countries is given. There is aleo an excellent map showing 
the empires of the world and the cable system of the Eastern and 
acs elated companies 

We welcome the always useful desk-pal and diary sent out by the 
Electrical Power Storage Co. This is an excellent form of adver- 
tisement, and in addition insures the owner against railway accident 
for £500. Useful postal informatioa is given, and a mass of parti- 
culira relating to the various types of cells manufactured by the 
E. P. S. Co. 

The Direct Spanish Telegraph Co. issue a hanging tear-off pad 
illustrated with the Spani-h Arms and with portraits of the Queen- 
Regent and the young King cf Spain. The calendar is well got up, 
and is very attractive. 

An elaborate hangiog calendar ix issued bv the Rugby Portland 
Cement Co., giving some excellent views of the company’s extensive 
works at Rugby and some tablet illustrations of prehistoric flora and 
fauna. 

A novelty in the way of calendars is sent us by Messrs. Julius Sax 
and. Co. SG 119, Coldharbour-Jane, London, S.E., a firm which 
was established in the electrical industry a3 far back as 1855. The 
calendar take: the form of an imitation trembling bell set. Copies of 
the calendar can be obtained on request. 

The Gloucester Wagon Co. f: rwa:d the “Gloucester” Diiry and 
Directors' Calendar for 1900, its fifth year of poblication. This 
company has large dealings with the railway undertakings of the 
country, and the useful list of stations and junctions attended by the 
company's „ introduces the diary, which is accom- 
panied by a good deal of information relating to the city of 
Gloucester, 

Messrs Shand, Mason and Co, the fire engine experts, send a 
ca'endar for 1900, which is notable for giving a chronological list of 
the gre it conflagrations of the past. A pictorial display o the scene 
after the great fire at Cripplegate, London, in 1897, is gi vn. 


Hazell's Annual.—The 1900 issue of Hazell’s Annua is to hand, 
and contains a great deal of new matter especially relating to polities 
and home an foreiga affairs. New maps illustrate the new Alaska 
boundaries, the Anzlo-French s-ttlement in Africa, and the Trans- 
vail war, A number of new biographies have been added, and the 
book has been brought up-to-date to the early part of December. 
Amongst the biographies is one dealing with the career of Mr. 
Marconi, who, we are info med, is “the inventor of wireless tele- 
graphy," whatever that may mean. ‘The place of Mr. Marconi's 
birth and the dite of his birth are, we believe, both inaccurate. 
Also Mr Marconi’s mother was not an Englishwoman. In a 
review of the year 1899, under the heading “ Electricity,” we 
are informed that “the London County Council are considering 
a municipal t lephone system for the metropolis" that, “on the 
whole, electric traction appeara to be making progress, but it would 
be unwise to indulge in sanguine expectations,” that “a new and 


valuable electric lamp, the * Nernst,’ has been invented (presumably 
during 1899) and is in extensive demand.” No mention is made as 
to where these lamps are to be obtained. The Wehnelt interrupter 
is referred to as being a distinct step towards obtaining from con- 
tinuous currents alternating currents of any desired high frequency. 
In a publication like Hazell's Annual,” where much of the matter 
is, notwithstanding extreme ccinpression, well edited, it would be 
well if the scientific and extra-technical portions were given over to 
experts to compile or revise. For instance, the above items taken 
after but a very cursory glance, show that the writers have the fact: 
at hand, but their method of presentation is a slovenly one. We have 
nothing but praise for the ge*-up of the book. The information is 
of the moet varied and exhaustive character, and the labour of 
editing is in most respects excellently performed. The publi-hers 
are Messrs. Hazell, Watson and Viney, London, Price 33. 6). 

‘‘Cassier’s Magazine."—The Januiry issue contains articles on 
“ The Union of Electric Lighting aud Traction Plaats,” * Third. Rail 
Conductors for Electric Line, “Power Los es in the Machine 
Shop,” and A Century's Progress in the Steam Engine.” 

Exhibitions.— The English Education Exhibition will be opene 1 
this (Friday) afternoon, at 3 p.m., by II. R. H. the Prince of Wales, 
at the Imperial Institute, London. Amon? the exhibits will be 
scientific instrument making, electrical wiring, engineers’ pattern 
making, brass finishing, Xe. 

Exports of Electrical Apparatus and Material.—The following 
list gives oflicial particulars of the exports of British manufactured 
electrical appsratus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 23 to Jan. 2, 
with the ports of destination :— 

Africa—Beira, £105 (telegraph material) ; Cape Town. £638 ; Durban. 
£1,329 (including £974 telegraph apparatus); East London, £180. Argen- 
tina — Buenos Ayres. £101. Australasia —Adela‘de, £75 (telegraph 
material); brisbane, £304 : Fremantle, £3,802 (including £3,795 telegraph 
material); Melbourne, £315; Sydney, £818. Belgium — Antwerp, £130 ; 
Brussels, £191; Ostend. £209. Praz — R'o Janeiro, £396 (telegraph 
material). Canada — Montreal, £47. Ceylon—Colombo, £31. China — 
Shanghai, £36. Colombia —Santos, £1,009 (including £644 telegraph 
material). Łyypt—Alexandria, £77. France — Boulogne, £38. Germany 
Hamburg. £214 (including £200 telegraph material). Gibraltar, £87. 
Holland —Awmsterdam, £60; Rotterdam, £1,462. Hong Kong, £1.505 
(including £830 (telegraph cable). Ind ia — Bombay, £121 (including £94 
telegraph wire); Calcutta, £520. — Nor]mꝗ˙ —Christiania, £768 (inc uding 
£354 telegraph cable). Port Amelia, £1,155 (t-lezraph material. 
Portugal—Lisbon, £83. Russia Reval, £45; St. Petersburg. £317 
(including £242 telegraph paper). Siam — Bangkok, £1.220. Spain — 
Pasazes, £213. Straits Settlements —Singapore, £495 (including £347 tele- 
graph material). Sweden - Gothenburg. £39 (telegraph wire; : Stockholin, 
£18). United Statca -New Yurt. £821 (including £809 telegraph 
apparatus). Total (for 11 days), £19,278, against £8,163 (for six days) 
last year (Dec. 29 to Jan. 3, 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Aberdeen —At the next Council meeting the Gas aud Electric 
Light committee will recommend the erection of an additional 
700 fl. r. steam dynamo at the electricity works. 

On Tuesday the Corporation fixed the price of electric curre: t. 
for the ensuing six months at 6d. per unit for the first hours daily 
maximum demand and 3d. after for lighting. For power the charg s 
will be 3d. and 1d. respectively. 

Bath.—The Local Government Board have sanctioned the borrow- 
ing of an additional £25,000 for electric lighting purposes. Applica- 
tiou was made for a loan of £26,009, but the Board had deducte i 
£1,000 in respect of the provision for fittings, as they considered the 
cost of the-e should not be defrayed out of borrowed money. The 
loan has been sanctioned on the understanding that no part of it is 
to he expended oa the provix'oa of incandescent lights, and that no 
pay ments are to be made out of it toanysalaried officer of the Corpors- 
tion. Before a further application for a loan for electric lighting 
purposes will be entertatue l, the Board wiil require a statement to 
he furnished showing how the pr. sent loan Eas been expended. The 
loan has been granted for a period of 25 ears instead of 50, the 
period asked by the Council. 

Birmingham. The forma! transfer of the undertaking of the 
Birmingham Electric Sup Co. to the Corporation took place on 
Monday, when a cheque for £120,090, the amount of the purchase 
price, was hand d over to the representative of the company. Th» 
Corporation also take over the staff of the company, aad. Mr. J. C. 
Vaudrev becomes city electrical engineer. 

Blackpool.—At the Council meeting on Tuesday it was decided 
to borrow a further sum of £6,000 for new electric tramcars. 


Bootle.—The Corporation are making experiments ia street 
lighting and in the first instance have decided to place 10 ampere arc 
lamps on the columns in Stanley.road and two 32 c.p. incande :- 
cents on alternate columns, the arc lamps to be lighted uatil 
midnight and the incande:cent lamps after tha horr, The 
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estimated cost of the new main and feeder required for the public 
lighting and the Linacre mere lighting is £2,500, and the esti- 
mated revenue £183, besides that from private consumers. 


Boston —The Council have scaled the application to the Board of 
Trade for a provisional electric lighting order. 


Brighouse.—The Council are recommended to put down refuse 
destructor works in conuection with their electricity works. 


Bristol—4A report from the Electrie Lighting committee was 
presented at the meeting of the Corporation on Monday, recommend- 
ing extensions of the electricity supply undertaking at an estimated 
cost of £145,150, sanction for the borrowing of which was to be 
sought. The chairman (Ald. George Pearson) referred to the pro- 
poral to acquire land near the Feeder-road for the purpose of erecting 
a new generating station. He said it wax now proposed to ask the 
Council to grant the money for equippiug a small portion of the land 
with the necessary plant to meet coming requirements. "The com- 
mittee propoxed to erect a building about 220ft. hy 180ft., with 
one chimney, and t» place there two machines of 1000 H. p. 
each. Their engineer (Mr. H. Faraday Proctor) had advised 
them that these larger units were more economical. On Dec. 22 
they had the equivalent of 81,196 8 c.p. lamps connected, an in- 
crease of 18,117 for the year, The increas? in revenue kept pace 
with the increase in lamps. They began with a revenue of £6,452 
jn the firat year, but last year it was £20,132, the estimated revenue 
for the present year beirg £32,785. They must also take into 
eccount that they had made a reduction in the price of current of 
15 per cent. to private consumers and 30 per cent. for public lighting 
It was therefore necessary, in view of the continued demand, to make 
provision for 1901 and 1902. In March, 1901, their Temple Back 
station would be fully loaded, and in order to provide for the demand 
it was necessary that they should begin the proposed extensions as 
early as pos-ible. "They had been in existence for six vears, and had 
had five loans in that time. That was not a wise policy, because it 
sometimes meant the necessity of giving an order before consent of 
the Local Government Board had been obtained. The report was 
adopted aſter a brief discussion, during which the electric light was 
turned on for the first time in the chamber. 


Buenos Ayres.—The Anglo-Argentine T:amways Co. has asked 
the Municipal Council to authori:e the conversion of the tramways 
into electric lines. 


Burgess Hill.—No tender has been submitted in respon e to the 
District Council's invitation for offers for the establishment of elec. 
tricity works in the district. 


Bury St. Edmunds.—The Electric Light committee anticipate 
being in a position to supply electric current in the last week of 
February or first week in 1 As in most other cases, there ha: 
been some delay in the completion of the work owing to ditti- 
culty in gettiog delivery of machinery. 


Chelmsford. — To electrical men interest in the city of Chelmsford 
centres round the extensive works premises of Messrs. Crompton and 
Co. (Ltd.). This company takesa particular pride in its workpeople 
and their surroundings, and some very pleasant and happy gather- 
ings are held in connection with the Arc Works employés and their 
families. Christmas, 1899, will be well remembered in this respect, as 
nearly 800 persons—voung, middle-aged, and elderly— were enter- 
tained in the Corn Exchange, tlie company including the mayor and 
mayoress, Mr. F. R. Reeves (general manager of the company) and 
Mrs. Reeves and daughters, the. Misses Crompton, Mr. and Mrs. 
Brunton, Mr. A. H. Pott, Mr. T. J. D. Cramphorn, and many others. 
Mr. Crompton was unfortunately unable to be present, owing to an 
engagement with the Electrical Engineers Volunteer Corps, in the 
successful organisation of which he is so deeply interested. Among 
the features of the entertainment was a baby show. The thanks 
of the large assembly were later warmly accorded tə Messrs, Cromp- 
ton and Co. 


Croydon.—An inquiry has been held here into the application of 
the Corporation to borrow £25,000 for electric lighting. There was 
no opposition. The Board of Trade has sanctioned a loan of £50,000 
for purchasing the undertaking of the Croydon Tramways Co. The 
lines are to be equipped electrically, and the necessary powers are 
being applied for. 


Dover.—There was a profit of over £2,000 on the working of the 
municipal electric tramways during the past year, 


Dufftown (N.B.).—Proposals for the erection of electricity works 
have been submitted to the Burgh Commissioners by Mez:rs. 
Townsend and Morton. The scheme will be considered at the next 
meeting of the commissioners, and in the meantime a canvass js to 
be made in order to ascertain the support likely to be accorded the 
project. 

Electric Organ.—A new organ has been erected at the East- 
bourne Presbyterian Church by Messrs, Bryceson Bros. Electricity 
is emploved for blowing the organ, current being taken fiom the 
town mains, a 


Glasgow.—A dense fog prevailed in the city on the 27th ult., 
when 46,000 units of electric current were supplied, against 28 000 
units on the corresponding day last year. 

At the Corporation meeting yesterday (Thursday) a statement 
by the general manager of the tramways (Mr. John Young). that 
it was impracticable to undertake the Alexandra-parade electric 
tramway extension at present, was received. The mutter is, however, 
to be further considered by the committee. 


Grantham.—The Council have consentei to the applica‘ion of the 
Urban Electric Supply Co, for a provisional order. 


Halifax.—The Tramways committee have been authorised to con- 
struct several additional clectric tramway extensions, 


Hammersmith (London) —The Vestry on Wednesday evening 
referred to their Electric Lighting committee a communication froin 
the London County Council setting out the resolutions passed by the 
Council, a3 reported in The Electrician for Nov. 3, p. 61, and Dec, 22, 

313. There isa strong opposition ia Hammersmith to the intro. 
uction of the underground system cf electric traction in King-strect, 


Hereford.— At present the equivalent of 1,654 8 c.p. lamps is con- 
nectel to the electric lighting mains, and there are orders in hand 
for another 2,500. 


Inverness.—The amended scheme of electricity supply, which 
has been prepared by Mr. E. G. Craven, has been accepted by the 
Council and provides for the erection of steam-driven plant. 
The total estimated cost is put at £25,000. Tenders are to be lojg.d 
within three weeks. 


Leeds.—The Briggate-Chapeltown and Boar-lane to Headingley 
electric tramway routes were opened for traffic on Wednesday. 


Leigh (Lancs.)—The electricity supply works were formally 
opened on Tuesday afternoon. Current is supplied on the three- 
wire system at a pressure of 440 volts, and the total cost of the instal- 
lation has been slightly over £10,000. The charges for current are 
7d. for the first hours maximum demand and 23d. after. The 
question of constructing electric tramways is under consideration. 


Leyton.—The Council have made application to the Local Govern- 
ment Board for sanction for a floating loan of £5,000 for extensions 
of electric light ng mains, &c., as occasion may arise. 


Light Railways.—An inquiry will be held at Bath on Moncay 
into the application of the Corporation to cons'ruet light (electric) 
railways in the district, and also into the application of the syndi- 
cate who wish to obtain powers for constructing light railways in 
the city and adjacent districts. Among the members of the syndicate 
are Sir James Sivewright and Mr. L. Hirsch. 

An inquiry will be held on Friday next into the application of 
Mr. Thomas Nevins for power to extend the Cheltenham-Cleeve 
electric tramway. 


Malvern.—A report from Mr. Robert Hammond on the question 
of electricity supply was considered at the Council meetiog on 
Tuesday. Mr. Hammond advised the erection of electricity works, 
which would entail an «stimated initial outlay of about £39,000. 
A loss of £200 per year was auticipated for the first three years, but 
a profit of £355 would probably be mae in the fourth vear. Some 
opposition was offered to the prop sal, and it was decided to call a 
town’s meeting to discuss the proposal. 


Mansfield.—The Council will probably oppose the application 
to the Light Railway Commissioners for the construction of a light 
(electric) railway ia the district. The Council have had before them 
a report from their consulting engineer (Mr. R. Quin) as to the pro- 
pe to establish electricity supply work, and a meeting is to be 

eld on the 10th inst. with the promoters to discuss the objection: 
to the proposed railway. 


Monmouth.—O wing to the increased demand for electric current 
for private lighting, the Corporation have decided to put down addi- 
tional machinery. 


Private Bill Legislation.— A bill has been deposited which 
seeks power to incorporate a company for the supply of 
electricity in the county of Lancaster except the portion north 
of the river Ribble. The company is to be known as the 
Lancashire Electric Power Co,, and will have a share capital cf 
£3,000,000 in £10 shares, with borrowing powers cf £1,000,000. 
The shares may be divided into preferred and deferred half shares. 
The first directors, who are also promoters, will be Messrs. W. Paul, 
W. B. Hopkins, N. Scott Russell, G. B. Samuelson, R. P. Sellon, 
F. E. Gripper, W. P. J. Fawcus, and four others to be nominated by 
the above. It is proposed to erect four generating stations. The 
bill provides that nothipg in the Act shall confer upon the company 
any exclusive rights to supply electricity within the area of supply, 
nor. shall the company at any time hereafter, by reason of any com- 

etitive supply, be entitled to any compensation. The profits are to 
be regulated by a sliding scale on a 10 per cent. basis, and the 
company are to be entitled to pay an additional 1 per cent. above 
10 per cent. in respect of every 5 per cent, charged below the 
maximum rate per unit, allowed by the bill. 
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The South Wales Electrical Power Distribution bill seeks power to 
incorporate a company, with a share capital of £750,000 in £10 shares 
(with the right to divide them into preferred and deferred half. 
shares), and also authority to raise a further £250,000 by the creation 
of debenture stock. The first directors will be Sir W. T. Lewis, 
Messrs. E. P. Martin, R. Forrest, A. Hood, A. T. Walker, A. Keen, 
E. W. Richards, T. F. Brown, and two other persons to be nominated 
by them. The proposed area of supply is to be the whole of the 
county of Glamorgan and so much of the county of Monmouth as 
lies to the west of the river Usk, including Cardiff, Swansea, and 
Newport. The company is not to supply electricity, except to 
wholesale consimers, within the district of any local authority 
already authorised. to provide electricity supply, unless with the 
written consent of sich local authority. Three generating stations 
are to be erected —viz., in Llantwit Fardre, in Panteg, and m Neath. 
Clauses as to exclusive supply and profit similar to the last bill are 
also included. 

A discussion aro e at the last meeting of the Glamorgan County 
Council on the above scheme. The Parliamentary committee recom- 
mended the Council to obta/n expert advice on the subject. Ald. 
T. J. Hughes said the Council should strengthen the Parliamentary 
committee, and he hoped they would not adopt a parochial or insular 
view. Some very small local authorities in the county had obtainel 
Parliamentary powers, but did not exercise them, and these small 
authorities cried out in alarm when some company was established to 
compete with them. Small authorities had no right thus to deprive 
the public of the advantages of electricity. The Swansea Corporation 
have already decided to oppos the bill. 

The Tyneside Electric Power Co. seak to incorporate a company for 
supplying electricity within an area comprising the city of New- 
castle, the boroughs of Tynemouth, South Shields, and Jarrow, the 
urban districts of Willington Quay, Gosforth, Wallsend, Walker, 
Newburn, Benwell, and Fenham and Weetslade, Blavdon, Whickham, 
Felling, Hebburn, and Ryton, and the rural districts of Tynemouth 
and South Shields. It is provided that the company shall not give 
a general supply of electricity within the city of Newcastle on-Tvne, 
nor obtain the exclusive right to supply electrical energy within the 
area of supply. The capital is £500,000 share capital and £166,666 
debenture stock. The former ia to be divided into 50,000 £10 shares, 
with the right to subdivide thes» shares into preferred and deferred 
ha'f-sharee. It is intended to erect generating stations at Wallsend, 
Hebburn, and Whickbam. 

The Liverpool Overhead Railway Co.’s bill seeks power to coastru:t 
two ehort extensions of the line of an aggregate length of just over a 
mile. The compiny also proposes to widen the railway near Pier- 
head station, and power is sought to raise £120,000 additional share 
and £40,000 further loan capital. 

The bill of the Manchester City Railway Co. seeks to incorporate 
the company with a share capital of £2,000,000 (with borrowing 

owers amounting to £660,000) for constructing a railway 6% mites 
in length, commencing in Etchells by a junction with the Warce- 
ington and Stockport Railway and the Cheshire Lines Commit'ee, 
near Northenden station, and terminating in Manchester by two 
junctions with the Manchester and Leeds extension line of the Lan- 
cashire and Yorkshire Railway. The period required for the construc- 
tion of this railway is five years. Power is also sought to enter into 
agreements with the six companies comprising the Cheshire Lines 
Committee, or any one of them, for the construction an i management 
of the railway and the supply of rolling stock and plant, and aleo 
empowers these companies to subscribe towards the capital of the 
company. The promoters are Messra. J. G. Groves, S. L.. Gibbon, 
B. Worthington, J. W. M‘Connel, J. W. Howard, and C. Sacré, who, 
with three other persons to be nominated by them, are to form the 
first board of directora. 
Under the bill deposited by the South Staffordshire Tramways Co. 
itis di gp to confer powers upon their leves, with the consent of 
the local authorities, to reconstruct and adaot the tramways for 
electric traction. The bill also proposes to confirm an agreement for 
the sale to the Walsall Corporation of the company’s undertakin 
within that borough for £18,500. The pur-haze is to be complet: 
on Dec. 31 next, and on Jan. 1, 1901, the Corporation agree to 
lease the lines to the lessee company. Power is also sought to 
enable the company to eell to any local authority the whole or any 
portion of the undertaking within the di-trict of such local authority, 
provided that no sale shall be made unless a lease of the undertaking 
purchased shall be granted to the company’s lessees. The lesze2s are 
the South Staffordshire Tramways (Lessee) Co. (Ltd), formed in 
July, 1899, by the British Electric Traction Co., with the object of 
taking a lease of these lines, 

The Wirral Railway Co. have deposited a bill, tte preamble of 
which recites that their railwavs could be more satisfactorily and 
economically worked by electricity in addition to or in substitution 
for steam, The bill proposes to confer power to work the lines by 
electricity, and for that purpose the company propose to create 
£180,000 additional capital, with the right to raise a further sum of 
£60,000 by debentures. The company and the Mersey Railway Uo. 
are to become joint owners of any generating station, and in the 


event of an agreement being made for the joint use of generating 
stations, it is proposed to vest the property ia a joint committee to 
be called the Mersey and Wirral Electrical Joint Committee. The 
company may enter into agreements with the Wallasey District 
Council, the Birkenhead Corporation, or other public body for the 
supply of electricity. 

The bill of the Huddersfield Corporation seeks authority to raise 
£261,203 for the construction of tramways and £139,147 for the 
electrical equipment of lines, &c. The new tramways (15 in number) 
will bave a total length of about 23 mile». 

Under the Scarborough Corporation bill power is sought to raise 
such a sum as may be required for the purchase of the undertaking 
ofthe Scarborough Electric Supply C», and £32,000 for the con- 
struction of tramways. 

The Halifax (orporation seeks authority to raise £326,800 for 
. purposes and £100,000 for the electric lighting unde r- 
taking. 

Provisional Order Transfer.— The Durham Corporation give 
notice of intention to transfer their provisional electric lighting 
order tothe County of Durham Electrical Power Distribution Co. 
(Ltd.) Power to purcbase after 12 years from December next at two 
years’ notice is reserved. 


St. Helens.—It appearcd, from the minutes of the Electricity 
Supply and Tramways committee presented at the Corporation 
meeting on Wednesday, that the Board of Trade were willing, on 
certain conditions, to sanction the use of electric traction on the 
Peasley Cross tramway rection. An inquiry will shortly be held by 


Mr. A. T. Trotter into the application to borrow £25,000 fur electric 
traction. 


St. Olaves (London).—The London Electric Supply Corporation 
have obtained the sanction of the District Board of Works for laying 
additional electric lighting mains, with inspection boxes, in Tooley- 
street, acro s Great Queen-street and the Tower Bridge-approacb. 


Shoreditch (London).— Plans for the proposed new generating 
atation bave been submitted by Mr. Manville, consulting engineer to 
the Vestry, and have been approved by the Lighting committee, who 
will shortly present a report. Th» extensive range of buildiugs in 
Provost-street, which have been erected bv the Vestry as workinz- 
men's dwellings, are to be wired for the electric light on the gene'al 
request of the tenants. 


Singapore.—In The Electrician for Aug. 19, 1898. also for Dec. 8 
1899, we presented to our readers the po ition of affairs electrical at 
Singapore up t» the month of October. A meeting of the Municipal 
Commis doners took Ree on Nov. 23, when it was announce i that 
the Singapore Gas Co. had reconsidered its refusal to entertain a 
short contract, and had decided to accept a renewal for a period of 
two years. It app ars probable that this will lead to the ultimate 
purchase of the company’s works by the Commissioners, It is not 
to be supposad that this decision will be calmly accepted by thoss 
who urge that the time has come for the electric light to be intro- 
duce 1, and there is an agitation on foot to upset the lat est dec'sion of 
the Commissioners. In the Straits Times tor Dec. 4 an interesting 
note reviews the situation and charges the Commissioners with a 
desire to purcbass “the decaying plant of a dying light"—which 
is very neatly put. This scandalous waste of public money is creating 
considerable discussion, and may prove a bleszng in disguise, for it 
will undoubedly lend to the whole matter beiog publicly considere. 


' Southampton.—The electric tramways between Shirley and 
Southampton were officially inspectel by Mr. A. P. Trotter on 
Saturday. 


Stourbridge.— The Council will oppo:e tke application of the 
Midland Electric Corporation for Power Dist ibution for a pro- 
visional order. 


Sudbury.— An electricity supply scheme is under the consideration 
of the Council, who have lodged an application with the Board of 
Trade for a provisional e'ectric lighting order. 

Sunderland.—-The tramways, which are being converted to the 


overhead trolley system, passed into the hands of the Corporation 
on the lst inst. 


Sydney (New South Wales).—The Municipal Council have 
adopted the report of their Electric Lighting committee, recommend- 
9 Messrs. Preece and Cardew be engaged to prepare an electric 
lighting scheme for the city at a fee of 1,000gs., acid ajor Cardew is 
to visit Sydney for the purpose of preparing the ssheme. The 
Council have also decided to appoint a resident engineer to be nomi- 
nated by Messrs. Preece and Cardew. The estimated capital outlay 
i3 put at £25,000. 


Telephones at Glasgow At yesterday's meeting of the Corpora- 
tion a letter from the Postmaster.General was to have been con- 
sidered, setting forth the conditions on which a licence will be 

ranted for ths establishment of a municipal telephone exchange. 
his item of the agenda paper was not, however, reached. The 
Postmaster-General points out that the followinz results are to be 
aimed at by the municipal 'licencee: (1) An efficient local service 
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within the area covered by the licence; (2) «asy access to the postal 
and telegraphic services cf the Post Office; and (3) efficient inter- 
communicaticn through the Post Office trunk wires between the sub- 
ecribers to the exchange systems of other licencees and of the Post 
Office, and the subscribers in the area covered by the licence. The 
Postmaster-General has ro objection to the 1ates proposed by the Cor- 
poration on certain conditions, and is willing to grant the licence from 
the earliest period in 1900 to Dec. 31,1913. The specification by the 
Postmaster-General was submitted by the committee to Mr. A. R. 
Bennett, who, however, takes exception to several of the clauses. In 
regard to wires placed underground, the Postmaster-General says the 
copper to be used shall weigh not less than 201b. to the mile for short 
junction and subscribers’ circuits, and 401b. to the mile for junction 
circuits which exceed two miles in length. Mr. Bennett objects that 
the National Telephone Co. use wire weighing 12:54lb. to the mile 
for euch underground cables, and 401b. for longer wires is a condition 
that is not impos d on the Naticnal Co., and a lighter wire serves 
every purpose. He holds that the Corporation would be handi- 
capped by this condition. Mr. Bennett further asks that powers 
should be obtained to use any conducting metal except “iron” 
for the wires, owing to the high price of copper. In the matter 
of calling up the exchange and ringing off, the Postmaster-General 
saya these operations should be effected by taking off and hanging up 
the telephone. Mr. Bennett opposes this method out and out, holding 
that it is an absolutely prohibitorv one as regards upkeep, and in 
addition is about the most impracticable and worrying that could well 
be adopted. It was tried in Germany, and a change had to be made 
at great cost, on account of the expenditure on batteries being 
insupportable. The committee to whom the matter was referred, 
having considered the report, recommended the Corporation to 
acquiesce in the Post Office proposals, provided the 1epresentations in 
Mr. Bennett’s letter were given effect to. The committee have also 
considered a letter from the National Co., in which the manager offers 
to come to Glasgow to give any further information in his 5 
Before accepting this offer the committee ask if the National Co. are 
prepared to consider any modification of the rates at present charged, 
and those proposed in the letter of the company referred to. 


Telephone at Manchester.—The question of the Mutual Tele- 
hone Co.’s licence, the discussion of which was deferred from 

ec. 6, was resumed on Wednesday. A reference to our issue of 
Oct. 27, p. 25, will show that the Council, at its meeting on Oct. 25, 
gave preference to a proposal for a municipal exchange for Man- 
chester, and this in spite of its previous more or less general sup- 
port of the Mutual Co.’s application. It was this see-saw policy of 
the Corporation which was being discussed on Dec. 6, when the 
further consideration of the matter was adjourned. Since that time 
correspondence has passed between the Post Office and theCorporation 
on the subject of the establishment of a competitive telephone service 
in Manchester and the neighbouring districts. In a letter dated 
Jap. 2, 1900, the secretary of the Pest Office (Sir G. H. Murray) 
informs the Corporation that a licence, terminating in 1911, 
was granted to the Mutual Co. on Dec. 30, 1899, authorisin 
them to transact telephone business in the borough of Salfo 
and in the urban districts of Moss Side, Wilmslow, Stretford, 
Audenshaw, Gorton, Altrincham, Sale and Swinton and Pendle- 
bury, but not in any other parts of the Manchester area. The 
Postmaster-General (the leiter s'ated) decided to grant this licence 
only on receipt of urgent representations that it was necessary 
for the continuance of the operations of the company that a 
licence should be obtained on or before Dec. 31, and also on receipt 
of resolutions of the authorities of the various localities included in 
the licence in favour of the company's application. In view, how- 
ever, of the present general unceitainty as to the best mode of pro- 
viding a new telephone exchange svstem in the Manchester area, the 
Postmaster-General has inserted a special condition reserving to 
himself the right of revoking the licence wholly or in part at any 
time before 1911. 

The letter to tle Mutual Co, in which the granting of the 
licence is announced, sets out that 

Under the Telegraph Act, 1899, the Postmaster -General is prohib ted 
from granting a telep one licence to a company, save with the consent of 
the local authority fur each part of the area in which it proposes to carry 
on bu-iness. When, therefore, the company recently applied for a licence 
for the Manchester exchange area, the Postmaster-General required the 
production of satisfactory evidence that the Corporation of Manchester 
aud the other local authorities consented to the grant of such a licence. 
The result was to show that, while the important county borough of 
Salford and the authorities of many of the districts round Manchester 
were favourable to the application, the City Council of Manchester 
rejected a resolution of consent in favour «f one for inquiry into the 
question of telephonic supply to the city, and instructed a committee 
to report on the subject. . . . . . The company, however, have 
pressed the Postmaster-General to grant them a licence for Salford and 
the other districts which have consented to the company's application 
before the end of the year, on the ground that the subscription fer shares 
in the company was conditional on the obtaining of a licence on ot before 
Dec. 31, 1899. It appears to the Postmaster-General that the position of 
the Mutual Co. is radically changed when it ceases to enjoy the definite 
support of the Corporation of Manchester. At the same tiine the Post- 
master-G« neral recognises the exertions of the founders of the company 
to improve telephonic communication in Manchester, and he would gladly 


JANUARY 5, 1900. 381 


facilitate the operations of the company, so far as he can do so consist- 
ently with the promotion of a really effective competition throughout the 
Manchester area. The Po:tmaster-General is of opinion that were he at 
this moment, while the course to be adopted by the city of Manchester is 
under the consideration of its Council, to grant an irrevocable licence to 
the company for an important portion of the Manchester exchange area 
he would be prejudicing the full consideration of the question how 
effective competition can best be establ'shed in the area. e is anxious 
that when the Corporation of Manchester, the central authority, shall have 
come to a decision the other local authorities should be able to consider the 
whole circumstances under conditions which would preserve their freedom 
to take such action as they might deem best ; and in this view he thinks it 
necessary to reserve to himself the right of revoking, as to any district 
within the licensed area, any licence he nay now grant, ia order that the 
consideration hereafter of the most expedient course may not be prejudic»d 
by any step which he may have now taken in consequence of the peculiar 
position of the company. The Postmaster-General having been informed 
that the company is prepared to accept a licence on these terms, such 
licence has now been executed by the Postmaster-General. 

These letters having been read, the town clerk suggested tha“, in 
view of these communications, it was desirable for the Council to alter 
its course of procedure on the question, The Postmaster-General, it 
was true, had given a licence, but it was a licence that might be 
revoked on the representation of the 5 or on representations 
by other local authorities. — Mr. Brocklehurst said he did not see that 
the letter conveying the promise of a provisional licence to the 
Mutval Co. altered the position ofthe Corporation in the slightest 
degree. It did not touch the vital point of municipal telephony and 
the question of the wisdom or unwisdom of the Corporation having 
full control of the streets. Mr. Alderman Higginbottom said he 
thought the memorial from the company shou!d be considered along 
with the question of municipalisation, and that the whole matter 
should be referred to the Telephone committee, and this course was 
agreed to. 


The Ruskin Hall Movement.—The Ruskio Hall movement is 
gradually working its way onward. Ruskin Hall, Oxford, although 
not officially connected with the University, has been founded so as 
to bring some of the exceptional advantages of Oxford within the 
reach of working men. It is not intended that a man should rise 
out of his class to swell the already crowded professional classes. 
The hope of the institution is that each man, by raising himself, may 
help to raise, through influence or precept, the whole class to which 
he belongs. The subjects on which epecial emphas's is la'd are 
English history, sociology, the law of the English constitution, 
present day institutions, political economy, industrial history, 
psychology, English literature, and others of a like nature. The 
work is carried on in two ways—by residence at Oxford and by 
correspondence, the Jatter system having been but recently intro- 
duced. Ruskin Hall is open all the year round. A year's residence is 
recommended, but students are accepted for so short a time as a month. 
Every student at Ruskin Hall is expected t» work two hours a day at 
cooking, cleaning, &c., as no servants are kept. The cost of board 
and loiging is thus reduced to 10s. per week or £25 a year, Tuition 
and tutors’ fees, 2s. 6d. a week. Arrangements are also made by 
which non-residents can also attend lectures The system of corre- 
spondence is intended for men and women who cannot come int» 
residence at Ruskin Hall. Persons wishing to become members 
should write to the general secretary, Ruskin Hall, Oxford. The 
fees for membership are ls. entrance fee and ls. a month. In 
addition, an endeavour is being made to form correspondence 
atudents into small classes. It is also proposed to found a Ruskin 
Hall in London and other large centres of population, and “extension” 
lectures are also to be given in various places. Further particulars 
of this movement, which deserves every encouragement, can also be 
obtained from the general secretary. 


Tipton.—The Council have decided to acquire the tramways in 
the parish, and to proceed with their Bill to authorise the electrical 
equipment of the lines. There are about 64 miles of tramway, and 
the total cost of the conversion ia estimated at about £60,009. 


Uxbridge.—The Council have approved the applieation of the 
Uxbridge Development Syndicate for a provisional electric lighting 
order. The consulting engineers are Messrs. Kincaid, Waller, and 
Manville, and electric current is to be supplied for public lighting at 
3d., and for private lighting at 7d. per unit for the first 92 hours’ 
maximum demand per quarter, and 3d. per unit after. The syndi- 
cate will undertake the wiring of premises in the distriet on the 
“easy” payment system of ld. per unit, in addition to the maximum 
price, aud 4d. on the reduced scale. The Council retain the right of 
purehbase. ö 

Water Power in Canada. — At a meeting of the Dominion 
Mining Development and Agency Co. (Ltd.) the chairman (Mr. E. 
IIart) said they had sold their interest in the cascade water power 
property. It required such a large amount of working capital 
something like EI 30, 000 —that it was beyond their power to raise it, 
and therefore they thougbt it best to sell the Property at a profit to 
the London and British Columbia Goldfields (Ltd) That company 
was finding all the money required to keep the works going, and 
had also guaranteed the finding of the necessary working capital. It 
ha4 also taken steps to obtain independent reports on the property, 
and a joint report had been made by Messrs. Kincaid, Waller and 
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Manville, and the Hon. John Bogart, a. well-known New York 
engineer, which went to show that when the full 6,000 h.p. was 
developed and the company was actually running, there would be a 
revenue which would show on the total capital of the company divi- 
dends of something like 25 per cent. 


Wellingborough.—The application of the Electrical Power Dis- 
tribution Co. for an electric lighting order has been approved by the 
Council, who have sealed the agreement with the company for the 
crection of electricity works. 


Wigan.— The foundation stone of the electricity supply buildings 
was laid yesterday (Thursday) by the mayor (Councillor J. P. Gee). 
Current is being supplied from a temporary station. 


Worthing.—The Local Government Board have sanctioned the 
application of the Council to borrow £32,500 for electric lighting 
out of the £36,900 recently applied for. The period of the loan is 
25 years, The consulting engineers (Messrs. Burstall aud Monk- 
house) have been instructed to draw up plans and specifications 
preparatory to inviting tenders, 

Wrexham.—On the recommendation of the Electric Light com- 
mittee the Counci!, on Tuesday, accepted tenders for the supply of 
electricity generating plant. The full list of these tenders appeared 
in our issue of the 15th ult. Tenders are also to be invited for the 
erection of a destructor and electricity station buildings. Messrs. 
W. H. Trentham and G. R. Peers are consulting engineers. 

Dinner. — The sixth annual dinner of members of the cable com- 
panies’ statfs was held on Monday last. Mr. W. James (Commercial 
Co.) presided, and Mr. J. Salter (Great Northern Co.) occupied the 
vice-chair, The dinner was followel by a smoking concert, and a 
liberal collection was made for the Widows and Orphans Fund. 


PATENT RECORD. 


——— 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avai- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


Notg.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 


December 2, 1899. 
F. Ritcurs. London. Improvements in telautograph apparatus.“ 
L. E. Witson. London. Improvements in intercommunication 
telephones. | 
W. BEIN. London. Improved means for carrying off the gase 
generated in electrolytic apparatus. 


December 4, 1899. 

R. F. Hate. Birmingham. Improvements in terminals and son- 
nections for electric cables and like conductors. * 

(T. D. Curtis, Bucks. An improved lamp chimney for cither oil 
lamps, gas or electric lights. . 

A. Perrix. London. Improvements in electric accumulators. 

A. WRIGHT and THE Mutua ELECTRIC Trust (Lrp.) London. 
Improvements in maximum demand indicat ors. 

21,148. J. LÜHNE. London. Improvements in electric furnaces 

making glass and other analogous substances," 


December 5, 1899. 

R. ALEXANDER. London. Improvements in regulating the light 
of electrie incandescent lamps. (A. B. Vanes, Cape Colony.) 

M. C. CLurrgRBUCK. Brighton. An improved form of mercury 
voltmeter or electric meter. 

F. W. Dickinson. Leeds. Improvements in or relating to elec- 
trieally-propelled motor cara. 

F. J. NEWMAN and J. LEDWINKA. London. Improvements in or 
relating to clectrically propelled vehicles.“ 
G. HARRISON, of the firm of D. Young and Co. London. Io- 
provements in and relating to thermostatic electric switches or 
pushes. (The Auto-Protec:ive Appliance Co., of West Virginia‘ 
United States.)* 

H. H. Lake. London. Improvements in electrically-controlled 
locking mechanism for collecting and other boxes. (F. Williams, 
United States.)* 


24,048. 
24,049. 


24, 058. 


24,088. 
24, (95. 


24,116 
23,126. 


for 


21,155. 
24,172. 
2175. 
2,184. 
24,195. 


24,208. 


21,2228. S. E. Gusvox. London. Improvements in conductors for 
el.ctrical railways. (H. Privat, Germany.)“ 
21,230. I. L. Roperts. London. An improved anode or other electrode 


for use in electrolysis, and process of making same.“ 

B. KELLERMAN and B. KELLERMAN. London. A new or improved 
electrical massige rubbing or brushing apparat us. 

E. H. BEI DPX. London. Improvements in electric arc lamps.“ 


December 6, 1899. 
21,209. A. Mann. Manchester. Improvements in and relating to electric 
incandescent lampholders. 
2,75. J. V. Farrow. South Shields. Improvements in methods of 
quickly establishin connection, transmitting electric energy aud 
telephoni: messages between ship. or ships and land, also on land. 


24,231. 
21,244. 


24, 297. J. B. RELIN and C. A. Rosier. London. Improvements in acu- 
mulators. 
24,300. T. H. NasH. London. Improved mein: for surfacing comnu- 


tators of dynamos, electric motors, and the like. 

21,508. L. Meunier and J. Gousset. London. Incandescent electric cook- 
ing and warming apparatua. 

21,523. I. Lain. London. Improvements in machines for ben ding or 
curving electroty pes and the like. 

24,520. J. A. Fuzminc. London. Improvements in electric arc lampe.“ 


December 7, 1899. 

21,559. G. H. (HAD. London. Improved system of electric wiring. 

21 370. G. G. F. WHITE and J. Shaw. Improvements ia electric switches. 

21,537. C. Van Deventer. London. Electric lamp.“ 

December 8, 1899. 

J. Harris. London. Electric rate indicators.* 

Tux BarrisH. Taomson-Hovuston Co. (Ltp.). London. Imorove- 
ments in coin-controlled mechanisms, (F. P. Cox, Uaited 
States.)* 

Tue British THouson-Houston Co. (Lrp.). London. Improve. 
ments in coin-controlled electric metara, (Charles E. Holazs 
United States.)“ 


SPECIFICATIONS PUBLISHED. 


NoTz.—All Specifications can now be obtained at the uniform price of 
8d. each. 


21,431. 
24,437. 


24,438. 


1898. 
24,570. Rawson. Electric batteries. 
24,727. Price. Apparatus for measuring a supply of electricity. 
24,859. Simms. Electric sparking plugs for explosion engines or motors. 


. Milar. Electric alarm clock specially applicable for use in 
public works and other institutions. 

. Eunurr AND Vgrttys LTD. Electric switch or key lamp holders 
or sockets. 

ERHUrr AND VzERITYS LTD. Electric lamp holders or sockets. 

. Morpey and Bevis, Alternate-current arc lamps and lanterns. 


1899. 

. Thomas Davies. Enclosed arc lampe. 

. Stoan and Baux ES. Switches for electromotors and the like. 

. SCHINDLER. Regulable electric resistances. 

. WauNEBR.. Method of and means for deriving two or more alter- 
nating currents of different phase from a source of single-phase 
electrical supply. 

. Sikmens Bros. AND Co. (Ltp.) (Siemens and Halske Aktien- 
Gasellschaft.) Safety appliances in connection with overhead or 
exposed conductors of electrical railways and tramways. 

. SIEMENS. Bros, AND Co. (Lro.). (Siemens and Haleke Aktien 
Gesellschaft.) Method of supplying electrical energy to motor 
vehicles from two overhead conductora. 

. ATKINSON. Dynamo electric generators and motors. 

. Barker (Lesem). Electric rock drills. 

. LiNckE-GRAF and GMUBR-Benz. Telephone regi-tering apparatus. 

. Janay, Electrical distribution switch aud fuse board». 

. Feeny (Allgemeine Elektriciti's Gesellschaft). Electric lamps 

- having illuminating bodies composed of so ond - ola conductors, 

20,983. Woop, Trolleys used on overhead wires for electrio traction. 


———————Á—M— 


NEW COMPANIES, STATUTORY RETURNS, &o. 
—— ee 

KEYNSHAM ELECTRIC LIGHT AND POWER CO. (LTD.)—This company 
was registered on Dec. 29 with a capital of £5,090, ia £1 shares, to cater 
into» anagreement with the liquidator of the Western Counties Electric Light 
and Power Syndicate (Ltd.) (Mr. H. Dyer), and to carry on the business uf 
e ectricians, clettrical and mechanical engineers, and suppliers of electricity 
for the purposes of light, heat and motive power. The subscribers we 
II. A. II. Daniel, W. R. Wansbrougb, F. B. Bond, C. E. W. Barry, E. T. 
Collins, J. E. Mills, and G. J. T. J. Parfitt, clectrical engineer. Tue 
direct ors are II. A. H. Daniel, H. R. Wansbrough, and F. B. Bond. 


MUTUAL TELEPHONE CO. LTD.) — The annual return to Dee. 13, 1899, 
has been filed. The capital is £250,060, in 50,000 shares of £5 each, f 
which 16,466 have been taken up. 6d. hax been called up on each share, 
and £1,102. 15s. has been received, including £691. 2s. paid in advanca cn 
6,911 ehares, 

SOUTHERN ELECTRICAL INSTALLATION AND WIRING CO. (LTD).— 
The annual return to Dec. 9 bas been filed. The capital is £10,000, in £1 
shares, of which 2 500 are Preference. 1,853 Preference and 3,495 Ordinary 
have been taken up. 15s. per share bas been called up on 422 Preference 
aud 2,824 Ordinary, resulting in the receipt of £2,399. 12s. 6d., leaving 
£51. 17s. 6d. in arrears, 1,451 Preference and €69 Ordinary shares are 
considered as fully paid. 


WIRELESS TELEGRAPH AND SIGNAL CO. (LTD.)—The third ordinary 
general meeting of this company was held on Friday last at the offices, 28, 
Mark-lane, London, E.C. The directora’ report was rct out in our last 
issue. Major Flood Page, managing director, proposed that the meeting 
be adjourned till some date in January or February, as the directors were 
of opinion that it was very much in the interest of the shareholders that 
the meeting should not take place till a later dite. The motion was adopted. 
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CITY NOTES. 


— 


per cent. (since Nov. 50, 1899). Price of 
silver 27 Pd. per oz. (Jan. 4).  Consols (22 per cent.) 98§—98§ for 
money, 98§—8Z for account ; 24 per cent. 961—962 (Jan. 4). Stock 
Exchange Settling Days: Consols, Feb. 2; Stocks and Shares Continuation 
Days, Jan. 10 and 24; Ticket Daye, Jan. 11 and 25; Pay Days, Jan. 
12 and 26; Mining Share Carry-over Days, Jan. 9 and 23. 


MEMORANDA.— Bank rate 6 


COSTA RICA ELECTRIC LIGHT AND TRACTION CO. (LTD.)—4 private 
meeting of this company was held on Wednesday. 


ELECTRIC CONSTRUCTION OO. (LTD.) —The transfer books of the Four 
per Cent. Perpetual Firat Mortgage Debentures are closed from lst to 
13th inst. inclusive. 


PERTH AND DISTRICT TRAMWAYS CO. (LTD.)—At the annual meet- 
ing the chairman (Mr. W. 4. Ferguson) said it would probably be to the 
advantage of the town, seeing it was to adopt electric lighting, for it to 
take over the tramways. Whether the latter «vent happened or no, they 
must get electricity to draw their care. If they did not sell the system 
to the town, they must iu the near future themselves establish works, If 
the town did not buy, and the company had to adopt electric traction, 
they would be able to pay a much larger dividend than they could do 
under the old syetem. 


STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in and to granta 
quotation to the further issue of 8,020 ordinary £5 fully-paid shares (Nos. 
50,081 to 60,100) of the St, James’ and Pall Mall Electric Light Co. (Ltd.), 
and also to allow the further i-sue of 565 £10 fully-paid shares (Nos. 
205,994 to 206,558) of tke Western Telegraph Co, (Ltd.) to be quoted in a 
special list. 

UNITED LIGHT AND POWER CO.—Tue reorganisation committee of thia 
company notify that the interest due Jan, 1, upon the Five per Cent. Firat 
Mortgage Gold Bonds and the Six per Cent. Consolidated Mortgage Bonds 


(to be divided) is payable at the National Provincial Bank of England, 112, 
Bishopsgate-street, E.C. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The directors an- 
nounce that the business of the company having continued to make satis- 
factory progress during the six months ended Sept. 30 last, they are 
justified in distributing an interim dividend for that period «n the ordinary 
share capital at the rate of 5 per cent. per annum. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)- Capt. E. 
Ironside Bax has resigned the position of general manager to this company, 
and has been elected a director. Mr. L. H. Hordern, who has been assistant 
manager for some years, will succeed Capt. Bax as manag r. 

ELECTRIC TRAMWAY AND D RAILWAY TRAFFIC RECEIPTS. 


Td 
- Week 5 E tuo. | No. AGGREGATE. 
| en or Dec. Inc. 
| E weeks Amount or Dao. 
1899 £ | ^£ 


Birmingham Tramways. Dec. 30 3,709 — 114 26 106,482 410,172 


-— — — — —À eee 


Prarsext Amount’ Last | 
Ano r. | OF Drei- NAME. | 
| Snagz. | DbRE nn. — — — — — (| — Dre. 27. Jan. 8. | Yimin. 
TELEGRAPHS. 
£110,900 100 4X African Direct Telegraph 4% Mort. Deb. (red.) . xd 
25, 10 ias Amaron sires i Sant a FCC 
£125,000 100 57 er Cent. Debentures eee 
£875,520| Btock 15/0 E35 n Y T. 
£3,062,240 | Stock 800 | Do. Preferred ꝓæ ſZnᷓ HB . 
£3,062,240 | Stock 18/0 De 1 CCC 
207, 980 10 8/0 Western Telegraph (late Brazilian Submarine) ......, 
£75,000 100 57 Do. ö per Cent. Debs. (2nd Series, 1900) ...xd 
$10,000,000 $100 2 Coada Cable Capital Stock ........................... | 
£1,332,828 | Stock 4% |* Do. 4 per Cent. Debenture Stock............... xd 
16,000 10 8/0 | Cuba Submarine Ordinary... 
6,000 10 10,0 Do. Preference 10 per Cent.. . | 
12,931 5 2/0 Direct Spanish Ordinary... — 
6,000 5 6/0 Do. 10 per Cent. Cumuiative Preference sen 
£30,000 50 417 Do. 41 per Cent. Debentures... Psi XU 
60,710 20 80 | Direct United States Cable . 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) . Id 
£4,000,000 | Stock 5% Eastern Ordinary ...... ...cs.ccesescstee 222 e 
£1,795,000| Stock 315 — Do. 3} per Cent. Preference Stock.... 
£1,432,268 | Stock 4% 5 Do. 4 per Cent. Mort. Deb. Stock (red.) | 
230, 10 2/686 | Eastern Extension ...........ccccccecsscsessscescsccsscessesenses: | 
£320,000 | Stock 47 Do. 4 per Cent. Debenture Stock . .. . .... ..... ! 
£16,200 100 5% » Do. 67 (Austin. Gov. Sub.) Deb., 1900 (reg.) xd 
£64, 100 57 Do. (Bare, serere ee ect 
£17,400 100 6% Eastern and S. African 57 Mort. Deb., 1900 (reg.) 
£24,600 100 5, Do. p OE E EE SE PEE 
£300,000 100 447 Do. per Cent. Mortgage Debentures, 1909 .. 
£200,000 25 47 Do.  4per Cent. Mauritius Sub. Debs. (red. Jc. 
180,227 10 1/9 Globe Telegraph and True. . 
180,042 10 9,0 Do. 6 per Cent. Preference . 
150,000 10 6:0 | Great Northern of Copenbagen .........ex Coupon 4: 
£86,300 100 417 . Halifax & Bermuda Cable 447, Ist Mort. Deb. red.) xc 
. 17,000 25 126 .— Indo-European...... epic rte eI rsen ova oL . 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904 .. 
£100,000 100 47 Pacific & European Tel. 4^7 Guar. Debs. (rel.) . X. 
11,839 8 Rene,... 8 
3,381 £100 Cert! 64 Submarino Cables Trust . 
15,609 10 zi West African Telegraph ................. eere . . 
£200,000 100 5% * Do. 6 per Cent. Dobentures (red.). .. 
30,008 2k West Coast of America ..........cccccsccssccessenenscecenenees 
£150,000 100 4% * Do. 4 per Cent. Debentures .................... Xu 
88,321 10 6d. West India and Panama . 
34,563 10 6/0 . Do. 6 per Cent. Ist Preference .................... 
4,669 10 6/0 Do. : per Cent. 2nd Preference .................. 
£20,000 100 57 Do. per Cent. Debentures ................. .. xd 
£389,731 | Stock 4% * Western & Brasilian 4 per Cent. Debenture Stock xc 
4158, 100 100 6% »wWestern Union 6 per Cent. Sterling Bonds (red.) 2 
| | 
TELEPHONES. | 
44,000 £5 8/0 ' Chill Telephone (fully paid) . . . 
224,850 10s. 0/1} | Consolidated Telephone Const. & Manufacturing . ‘| 
72,680 1 0/6 | Monte Video Telephone Ordinary ................. sees., 
86,492 1 10 Do. 9 per Cent. Preference . 
490,000 $ enn, aug SO Rr dreri aetas sanies i 
15,000 10 6/0 Do. 6 per Cent. Cumulative 1st Preference ... 
15.000 10 60 | Do. 6 per Cent. Cumulative 2nd Preference 
50, 000 5 206 Do. 5 per Cent. Non-Cumulative 3rd Pref, ... 
1,329,171 Stock 34% Do.  Debenture Stock 3}. per Cent. (red.) ...xd 
71,904 | 1 ern rc 
58.000 5 ¼ | United River Plate... . . xd 
. 16,689 | 5 171 Do. 5 / Cumulative l'referen ee... . . . Xd 
£179,937 Stock 54 * Do 6 per Cent, Debenture Stock (red.)... X. 


ELECTRICAL COMPAN IES” 


Blackpool Corporation... „ 28 156:+ 12 39 20, 693 i+ 4,266 
Blackpool and Fleetwood, ,, 350 | 215 — 3, 26 20, 297 + 5,821 
Bradford Corporation .. „ 31 | 455 + 02 . sss 
Brisbane Trams ......... | Nov. 15 1,615 + 498 7 18,150 + 5,720 

Bristol Trams & Carriage Dec. 29 | 3,C49!- 146 26. 80,235 |+ 8,219 

* Buenos Ayres& Belgrano Nov. 15 2,568 | + i 48,104,155 4 45,915 

City & South London Ry. Dec. 31 | 965|- . 70 206 26,901 — 41 
Dover Corporation ...... „ 30 158 - 55 39! 8,98 f 1,060 
Dublin United **a89925029999* 77 29 3,109 + 132 eos , soo een 
Dublin Southern Dist... „ 29 665 - 121 ... e "T 

*G'asgow Corporation . . „ 30 8,507 + 13 NT iss 

*Liverpool Corporation.. „ Z id 7,213 + 542 51 poli: + 41,747 

Liverpool Overhead Rly. „ 1 305 + 14 * 
She eld Tramways e... „ 2 25 090 ＋ 567 a 
*South Staffs. Trams..... „ 29 t1, 021 | + 67 52 34,823 P 1.680 
* Partly electrical. 1 Nine days against eight dais let year. 
‘Previous Price | ‘Rate xn Business Doxr 
Wxex’s Pnicz, Wednesday. Cxxr. Divrpexp Dus. Dunixo WIR 
ke. 27. an. EI Dry. Expixa Jax. 3. JAN. 3. 
D | Jan. 3. Y 
eee E 
£ 8. d. Highest Lowe 

100 104 99 103 917 8 | January and July. eds ge 

3 4 3 4 as June and December. T 
85 90 85 90 5 11 1 isi 
63 65 64 67 5 211 Feb, May, Aug., Nov. 67 | 67 
111 113 114 116 5 35 i; » 115 1124 
133 16i 171 1727 5 15 es 17 163 
11 14 11 l} 416 7 Mar., June, Oct., Deo. 1415 10 
107 111 106 19 411 9 | June and December .. = 
198 202 shi "S Jan., Apr., July, Oct. , 

100 103 10) 101 8 16 11 A " 10: i ds 

84 9} tà 9} 8 8 5 | February and August ti e^ 
19 20 19 20 5.00 re 7 E" dis 

4 5 4 5 4 0 O | April and October..... 855 vi 

9 10 9 10 5 0 0 M i 
1037 107% | 101% 105% | 4 5 9 | January and July. ah ER 
111 12 114 12 516 8 Jan., Apr., July, Ort. 1113 Oe 
lol 104 99 102 4 8 S | Juneand December .. sii " 
143 113 115 160 415 7 Jan., Apr., July, Oct. 118 115 
97 100 93 99 811 3 Vus "- 
115 120 115 120 8 611 | May and November .. 115 t 
111 d 11 15 413 4 Jan.. Apr., July, Oct 175 1411 
116 121 116 121 3 6 7 February and August ips HS 
99 108 99 108 417 1 | January and July... : " 

100 103 100 103 417 1 p 5 x A 

99 103 ; das 75 75 s ! 828 
100 13 i | ex s "AE S 
101 104 | 101 104 3 16 11 Februa and August 163 | si 
107 106% | 101% 108% | 3 16 10 | May and Novembor | a a 

101 n i 11 413 4 Jan., Apr., July, Oot. n Wh. o 
114 15i li; ui 318 8 15 1i; 
31 33 81 38 8 815 9 January and July — s sei 
100 103 99 102 4 8 8 <a ss . 

43 53 43 52 | 416 2 | May and November 62 " 
106 109 | 106 109 ' 810 1 March and September - " 
102 105 101 101 3 16 11 June und Decembor .. : 

7 8 7 8 5 0 0 April and October... " ; 
123 130 125 130 41? 0 | : 

2 wo | 2b 3 | 4 9 3 | Dccomber and Jul i 
e x e^ Hs 418 0 Marchand Septem i 
102 105 100 1408 817 8 | January and July. 102 | - 

1 ] f 1} - May and Novembor .. ds 

9 d 9 11 3 1 is » ES ss 

7 84 7 8 710 0 js * id 
108 109 104 107 413 6 | January and July. vi 
104 107 | 102 105 816 2 June and December vs 
98 108 i 98 103 | 16 6 | Marchand September in 

2 8 2 3 613 4 | August.. S 

i 415 3 | July 453 ne wa 
i 5 0 0 Ootober . . . .. . . 2 
1 i 1 5 0 0 iK m" 

48 js 5 51 511 3 | February and August 5 411 
14 15 14 15 4 0 0 99 99 i see 
14 15 14 15 | 4 0 0 » » | 

51 5: 53 59 413 0 E a it 
100 102 98 10) 310 0 | June ‘and December .. 9°} 9) 

1 1 1 5 0 0 | April and pees PA " se 

4 5} 4} 5 t 710 0 er 4l 

3) 3 | T A 5 0 0 D dx 
105 108 102 105 115 3 Juns and December .. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
Amount | Last l : Previous Price RATE PER Bosixxss Doxz 
335 oe Drei. | NAME. Wzzz's Paice, Wednesday, Cxxr. Drivrpzxp Don. Duro WEXX 
* | BnmanE. | DEND. | Dxc. 27. Jan. 3. YIELDED. ENO Jay. 3. 
ELECTRICITY SUPPLY COMPANIES. £ s. d. H'ghest Lowest 
100,000 1 eve BI’ckh’th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (fully pd.) 1 1 1 1 e an A 
6,000 10 7/93 Wi OUS and Poole Elec. Supply Ord............... 12 13 12 13 3 0 0 - — z 
6,000 10 4/6 Do. Cent. Cumulative Pref. ............... 10 11 10 11 4110 a s "S 
19,661 5 2/6 | Brompton h ensington ede Supply ied 73 8j 71 82 8 15 0 TT 25 s 
12,000 5 3/6 Do. 7 per Cent. Preference . . . . . . . 9 10 9 10 310 0 | March and Bspteml er » 
20,000 $ i 5 Elec. Supply pare! y (tally paid) DN $i 1 91 7 vee i 6i 2 
80,000 5 0 ng Cross tran ectricity npp y Corp. 10 4 5 9 ' February an August awe - 
20,000 5 wee 55 Nos. 3.001 to 60.000 . 9 1 9 1 T si ids ss v^ 
20,000 5 2/3 per Cent. Preference . . af 6 5 6 315 0 A 92 en val 
31,000 5 2/6 Chelsea n Ordinary ..... ............... i 8) 7 en 310 7 | Mauroh ......... e io FEN 
8100, 00 Stock 43% Do. A per ebenture Block (red.) .. 109 111 109 111 41 1 June and Decemt er. 1. wae ae 
$1,200,000 | $1,000 5% “Chicago Edison lst Mort.5% 80 year Gold Bonds (red. “| 100 110 100 110 4 20 11 | April and October. sas PE 
60,000 . 10 7/0 B^ of London Electria Lighting Ordipary ..... cscs 10 11 10 11 5 9 1 | February aud August 103 10} 
40,000 10 6% : per Cent. Cumulative Preference 8 13 lt 13 14 $ 5 9 | January and July...... sis M 
£100,000 | Stock 5% 5 por Cent. Debenture Stock (red.) ..x:| 125 130 122 127 813 9 June aud Decem i E 
40,000 10 T "Denn. of London and Brush Prov. Ordinary 10 11 10 11 bad 1 m 
20,000 10 60 | . Do. 6 per Cent. Cumulative Preference ........ 13 14 13 14 4 5 9 | Marchand d de 134 ^. 
£200,000 | Stock 44% Do. 44% Deb. Stoek Certs. (all pd.) (red.) 110 11383 107 110 4 1 10 " 3s PS 
15,000 5 10% Kensington and Knightsbridge Ordinary .............. 12 13 12 13 416 ve Sad ssi 
10,000} -- 5 6% Do. 6 per Cent. lat Preferenoe .................... 73 21 7 7 817 5 January and July. ae ii 
110,000 8 M London pene Supply Oruinary, ............. Sede ERES i 2 2 2 i5 ids ENS Sue 
48,050 5 3/0 Do. 6 per Cent. Sende eseseeseos> 6 l 6 5 0 0 22 a 
2100, 000 Stock 4% "Do. 4 per. Cènt- lst Mortgage Debentures ..... 102 101 103 104 9 16 11 Mar., June, Sept., Deo. 102 i 
,900 10 $/0 Metropolitan Elec. PRA Ord. (Nos. 1 to 62,500) .. 13 14 13 14 311 5 | April and Ootober...... 11 
22,500 10 3/7} Do. po 62,601 CCC 13 14 18 11 310 0 m s 
£220,000| Stock 442 . Do. 44 per Cent. Deb. Stack Firat Morigagt zd 117 119 116 18 316 3 Juns and December... is 988 
£125,000 | Stock 24% Do. ae per Cent. Mort: Deb. Stock (red) ...x.| 97 99 95 97 813 3 i n 
6,452 10 6/0 | Notting Hill Electric haere i 55 b 1 16} 1 16} 815 0 | March .............- i p 
10,000 5 5/0 | Oxford Electric Ordinary. .... ...... ...... ...... ͤ 6 ] 6 É 390 i - i 
300,000 1 8/7. | Band Eleótrio, ............1. eere reete eren etnnntnrnnne 10 18 4 5 dis A 
£130,070 | Stock 5% | River Plate El. Lt. & Tr’ oe itd. NT. lat Mor.Deb...| 80 90 80 90 611 1 E $ E 
150,000 | $100 $2 Royal Electric Compan: ‘of Montreal Shares . . C0 160 180 150 170 111 2 ose i . zi 
£123,200 100 44% |* Do. per Cent. let Mortgage Debentures .. | 104 106 104 106 4 5 6 | April and October...)  ... s 
31,980 5 5/0 | St. James‘s and Pall Mall Ejeotrio Ordinary siiis 15 16 15 16 410 8 | February and August ios = 
20,000 5 3/6 . Do. . 7 per Cent. Preference .-....................--. 9 9 9 9 813 8 js b ssi . 
65, 000 5 sas South London Electric Supply Ordinary (fally. paid) 4} 4 4 4 sis si : 
79,900 5 5/0 | Westminster Electric Supply Ordinary................- 13$ 11 13 14 4 2 9 | Marchand september i 
ELECTRIC MANUFACTURINC, A. COMPANIES. 

125,000 1 7[d. | Aron Electricity Meter 6 per Cent. Cum. pre ss 1 4 1 ü 617 2 vis see e 
45,000 1 Ro British Electric Works Co. Ordinary. 148 15 14/6 15/6 wad - BN d 
50,1 00 1 ied Do. ö per Cent. Cumulative Preference ........ 17/0 18/0 17,0 18/0 sea »" | E ] 

£t 0 000 100 - Do. First Mortgage Debentures ............... a iu: 90 11 zs s | 225 ; 
40,000 5 5/0 | British Insulated Wire Ordinary . . . .. . . li 123 11 12 4 0 0 se ZU i 
27,500 5 $/0 Do. Preference ..... rH 6 6 6 6; 4 811 ss i 925 dus 
90,000 2 2/0 | Brush Electrical Engineering... . . 1 2 ii 2 5 0 0 ee NEN lá Mr 
90,000 2 1 Do. 6 per Cent. Pref. Non-Cumulative ......... 2 2 24 21 611 | e NS 

£125,000| Stock 447 Do.  4iperCent. bi age Deb. Stook ......... 110 115 110. 116 8 18 5 Fe aud EUM i e 
£50,000 | Stock 44% Do. 2nd Debenture Stock (red.) ............... xd 101 107 103 105 459 ba ne M 
20,000 5 5/0 | Callender's Cable Construction Ordinary ......... Bees 1028 133 1. 13} 5 11 1 A 1 
20, 000 5 2/6 Do. b per Cent. Cumulative Preference ...... x 5 6 af bi 1 61! es is 
£90,000 | Stock 44% Do. 4i per Cent. Ist Mortgage Deb. (red.) ad} 113 116 110 115 318 3 | November and du x ʻi 

300,000 1 0/9} | Castner-Keliner Alkali Co. (fully paid) .................. 1 1 1 1 518 5 ae Ses 
60,000 1 0/73. | Chadpurn's Ship Telegraph Ordinary  .................. 1 1 5 6 8 ae = pm 
60,000 1 vi c Do. 6 Cb. (N CE ee TN 1 é ] 5 6 8 ixi ; g 
32,098 3 2/1 rompton x o. (Nos. 1 to 32,098) '.....*.............. 3 4 34 4 410 9 | January and July... 81 . 

8100, 0o0 100 X Do. Cent, First’ Mortgage Dep. (red. )xd| 100 108 95 101 419 0 j » T n s 

. €0,000 1 0/3 ‘Davia sna Tt EU 85 tod (7A Bhar N. (£3 paid). 1 1 1 igi 775 ‘ed ise 

. 99,261 5 1/93 | Edison and Swan "A' res) (£3p 2 2) 3 2 7 4 0 | February and August is I 
17,139 5 2/93 Do. s (ES paid "RC ENDE OPE POP CRUCIS 33 4$ 8$ 1 613 4 j i xs D 

£314,028 | Stock 4% Do. 4 per Cent. Mortgage Déb. Stock (red.) xd 95 97 93 9) 4 4 8 | June aud December... ia 2 
26,100 5 5/11$ | Edmundson's Electric Cor ataron Ord. (fally pd. . 4i 5} 4} 5 514 3 | Half-yearly..... aes ate 

112,100; .. 2 1/2; | Blectric Construction Co. ey „ rer 2 24 17 2l 5 8 3 | January and July...... - s 

. 25,000 9 2/93 Do. í per Cent. n referenoe ...:..... 21 3 2t 8$ 462 | July ......................». see b, 

182,500 Stock X Do. Cent. 1st Mortgage Deb. (red. i: — 101 107 101 107 815 8 3 and July. deiss nee 8 
91,195 1 ee Bimore's Patent Cop Copper epos meing N ea - s m ; cis $a 3 | n | Yes 
30,900 5 d» ! en T 8 6 egraph or 8 r ar 696595252 2 6 „ „60 %. n 13 "PT ruary an August t 12 — 
15,000 5 ER | > Zal per Cent. Preference .............ccscecsoees 5 b] 5 51 4 110 | »i “i | 50 | 5 

£50,000| Stock 4t | per Cent. Mortgage Deb. Stock (red.). 111 114 ul 114 400 as » Mee XR ne 
50,000 10 10/0 | India Rubber. Gutta Percha, &c., Works e 21 22 204 211 413 0 | iii me 
2300, 000 100 4% Do. 4 per Cent. Ist Mortgagé Deb. (red.) 10) 104 100 101 8 16 11 March and Beptember P. i de 
37,350 12 12/0 Telegraph Construction! and Maintenarce eem] 83 37 34 33 414 9 , March and July....... {7 . 36 
£150,000 100 47 o. 4 per Cent, Debenture Bonds, 1909......xd) 103 106 101 105 3 16 2 a VID NN 
20,000 . 8 3/0 . | Do. Manufacturing Ordinary. - 9 10 9 10 8 10 0 | wee si zès 
20,000 5 2/6 Do. 5 per Cent. Cumulative Preference EN 5} 6 51 6 43 4 aes vs eis 

. $0,000 $ 5/0 | Willans and Robinson Ordinary. 10 11 10 11 $ 110 April and October...... ' | - 

30,000 5 3/0 | Do. s per Cent. Cumulative Preferenoe ......... 7 73 7 74 40 0 3s ss | M l RA 
£100,000 | Stock 44% Do. . per Cent. Ist W Debenraros 104 106 101 103 40 2 | May and November... s i 5 

ELECTRIC RAILWAYS, TRAMWAYS, Al. | 

12,000 10 6/0 | Blackpool and Fleetwood Tramways . . . .. . . 17 19 17 19 $13 8 | oe - . 
£167,900 100 5% Brisbane Tramway ô 8 Debentures. . . . 104 106 104 106 111 4 E ah : 

50,000 10 7% | Bristol Tramways an eae Ordinary iais dense 23 21 23 21 217 2 | February and August $us 

25,000 10 Sisi Do. Cumulative Preference (£6 paid) ...... xd 44 43 6} i fis 81 gy ( 
£100,000 | Stock 4% | Do. 4 per Cent. Debentures . . ... . . . xd 118 119 117 118 3 783 as 118 117 

30,000 10 70 British Electric Traction Ordinary ........ UN M PAIR 15 16 15 16 lit 8 ove 16 es 

. 30,000 10 60 | Do. 6% Cum. Pref. (Nos. 30,001 to 60,000)... .| 123 18i 12) 13 412 4 id 1212 122 

£200,000 | Stock 5% | Do. 5 per Cent. Perpetnal Debentures :........ 12» 123 125 128 318 6 šo T Sed 

.40,000 $ 1/9 Buenos Ayres & Belgrano 6% A“ Cum. Pret....: nates 5 6} 4i 9] 517 1 iis " ies 
27,500 5 „„ o/ TT e 43 5} 4i 5} RE. s: A 

265,585 | Stock 5% Do. 6 per Cent. Debentures ........ 5 M 108 111 106 109 411 9 25s is $e 

213,558 . 10 3/0 Central Londor Ordinary... . . 9) 10 % 10 3 0 0 June and De»ember ...' 9; 93 

£355,000,! Stock 217 | Oly sad South London Railway Con. Ondine. — 59 62 59 62 3 8 6 | January and July. Ae 
37,C00 10 Bu (Nos. 22,501 to 60,000) (£4. 10s. paid). . . 3} 4 6l VE a on is 
£150,000 | Stock 5% Do. . 6 per Cent. Perpetual Praterónce T 118 148 148 148 3 8 0 January aud July. M " 
Scene Bock | 57 /// (KT es. 135 110 135 110 3 11 11 H in 
287,701] Stock 47 Do. per Cent. Perpetual Debonture ............ 127 133 127 133 3 3 0 | May and November .. ‘ is 
20,000 10 74% Imperial Tramways Ordinary ....... — Á— M 23 21 23 24 A March and September m 998 
19,000 10 67 t Do. 6 per Cent. Preference .................. 2o e ist 15 15 153 3 13 10 bis ids 
£200, 000 | Stock 44% U Do. per Cent. Debenture ..... ee new}. 115 116 ll 1164 817 6 January and July DO 115 118 
30,000 . 10 1/3 | Kidd'rm'nat FR Diet. E. L. X Tr'ct'n 6% Pref. iks pd.) 6 6 8 8 414 1 | May and November.. - 5 
37,500 10 24% — Liverpool Overhead Railway Ordinary .................. 5g 8 8j 8 815 4 | February and August eis rss 
10,000} . 10 5% Do. ö per Cent. Preference. e ame 13 13 13 3 15 6 T » oe A 

125,000 | Stock 47 Do. 4 per Cent. Debenture e xd 10t 106 102 104 8 16 11 Jan and July ..... eae 

21,000; 5 . Ne. General Traction Ordinary . . 31 4 31 4 „ - sis M 

,000 5 6/0 Do. 6 Cent. Cumulative Preference... 5 5) 5 5b 5 9 1 | May . A S 
4,000 10 A Oldham, Ashton and Hyde Klec. Tramway Ord....... a 19 19 18 19 ik February and August ; jn 
4,000 10 6/0 Do. por Cent. Preference "595202999 rd %%% 6„%„% 1 10 101 101 4 1l 11 ; 99 29 aes ace 
13,334 10 . ea ame Peoi Traction Ordinary ............ e 11 124 li$ 12 E ae - eve e 
20,000 10 570, per Cent, Cumulative reference . 10 11 10 11 4 10 11 | exe M iux 
£510, 000, Stock 37% Waterloo aul d Clty Ordinary eee eo e 109 103 101 101 2 18 1 June and December T 100 -— 


. *In calculating the yield on this au y, allowance has been made for accrued intsres but not for rede aptlon. 


1 The London Stock Exchaoge Committee refusos to quote these, 
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Pror. J. A. FLEMIxdG brings to a conclusion in our issue 
this week his remarkable critique on the established system 
of electrical units. He has asked the question: What shall 
we do with them? Whether to leave them alone, as being 
practically convenient though scientifically unsound ; or to 
recast them entirely on the solid basis of Heavisidian 
theory; or to adopt a middle course, and, while retaining 
the fabric of their present construction, to alter their 
scale in accordance with a convenient modification of 
the permeability of pure ether: these are the three 
possible courses from which to decide as to the future. 
Prof. FLEwiNG expressly refrains from definitely advocating 
either of these courses; he brings his able essay to a con- 
clusion, in fact, with an explicit assertion that it is “ not 
intended to be a dogmatic or self-assertive expression of the 
direction such reform should take, but merely a contribution to 
a discussion of the subject.” Nevertheless, he has developed 
with much elaboration a system of units suggested by an idea 
of Prof. FessENpEN's-—viz., that the permeability of ether 
should be regarded as 47 instead of as unity. 

We await with considerable curiosity the reception this 
new system will receive from theorists and practical men. It 
is to be hoped that both classes will discuss it on its merits, 
fairly and impartially. On the one hand, will the advocates 
of a sound theoretical foundation for our units be satisfied 
with a conventional alteration of the constant for the per- 
meability of ether; or will they not rather insist that, if 
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change there is to be, it must be radical and rational ? 
On the other hand, will the army of practicians have 
their fears of revolution assuaged by the assurance that 
it is to be merely a matter of centre punches and decimal 
points? Probably, if the extreme theorists can be persuaded 
that their extremely theoretical systems stand an infinitesimal 
chance of commercial adoption, they would accept Prof. 
Fiemixc’s suggested changes with good grace; and the 
practicians, taking heart from this encouragement, might 
be disposed to adopt the barely more than decimal 
alterations it would involve. Then there is the ques- 
tion of nomenclature. Prof. FrEwiNo's system may be 
most acceptable and timely, but are we bound to accept 
his terminology along with it? Not necessarily, of course; and 
we apprehend vigorous discussion on this head. It is to be 
hoped, however, that those who contribute to any discussion 
on the subject will not be led away from the main proposals 
by incidental questions of nomenclature. These can easily 
be settled Jater. | 


— 

Parent OrricE procedure and the general matter of 
encouragement to inventors have long called for investigation 
and reform. We learn with profound satisfaction that the 
President of the Board of Trade has at last appointed a strong 
departmental committee, to consider —as the reference 
specifies—‘ various suggestions which have been made for 
developing the benefits afforded by the Patent Office to 
inventors, and report." The chairman of this committee is 
Mr. F. G. S. Horwoop ; the secretary is Mr. Antaur NREVxRS, 
of the Board of Trade; and the other members are 
Mr. E. CARPMAEL, President of the Chartered Institute of 
Patent Agents; Mr. C. N. Darron, C.B., Comptroller-General 
of Patents, and Mr. J. A. Kemer, Deputy-Chairman of the 
Board of Customs. Tbe report will be awaited with some- 
thing akin to impatience by a wide circle of those interested 
in the privileges afforded by letters patent for inventions, 
and it is to be hoped it will embody specific recommendations 


for immediate reform. 
ie 


Durme the past week we have had the privilege of 
discussing with Mr. Arruur J. Arnot, the electrical engineer 
to the Corporation of Melbourne, the new scheme which he: 
has drawn up for a more complete and effective electric 
supply in the Victorian capital. Mr. Anxor has personally 
developed the municipal electric lighting works in Melbourne, 
and he has brought them already to a very high standard. It 
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would probably be no exaggeration to say that the street 
lighting, which comprises some 800 arcs and 1,200 glow 
lamps on the series system, is unsurpassed by that of any 
other city in the world. Indeed, although Mr. Arnot admits 
that our own best example of street lighting—viz., at 
Edinburgh—offers greater artistic beauties, he will not 
concede that anywhere the lighting itself is more abundant 
or better done than in Melbourne. Our readers may recall 
the fact that the public lighting is entirely carried out on the 
series system, the lamps being run on circuits fed from 
Thomson-Houston continuous current machines. Where 
glow lamps are used, these are placed in series with the ares, 
a simple form of paper cut-out being employed to safeguard 
the lighting in the event of a filament breaking. 

ExrRUSTED by the Corporation with the difficult task of 
advising as to which would be the best system to adopt for a 
general supply of light and power in Melbourne, Mr. Arnot 
wisely decided upon a careful personal inspection of the best 
examples of work to be found in this country and on the 
Continent. After several months’ absence from home, he has 
brought this tour to a successful conclusion ; and he sailed 
yesterday for Melbourne, taking with him complete plans 
and specifications for the elaborate extensions which are to 
be put in hand as soon as he returns. Prior to his departure 
from Melbourne, by the way, Mr. Arnot advised the Corpora- 
tion to buy out the three competing electric supply companies, 
in so far as their supply affected the municipal area; and 
this step was decided upon, the sum of about £52,000 
having been arranged for the purchase of the rights, &o., of 
the three concerns. 


Tue area to be supplied by the Corporation, and already 
lighted by the public lamps, comprises a comparatively small 
central area in the principal part of the city, together with a 
much larger and straggling area, including the environs and 
outlying suburbs. It is intended to supply the central area 
on the continuous-current low-pressure three-wire system, at 
2x 280 volts. The surrounding area is to be supplied on 
the alternate current transformer system, using sub-stations 
wherever the load is sufficiently dense to allow of them. 
This project will necessitate the employment of a large 
quantity of additional mains, and these are to be placed 
underground in the central area and carried overhead in the 
suburbs. The new cables will comprise some 24 miles of 
distributers, 8 miles of feeders, and 17 miles of series arc 
cable. 

— 

To meet the increased load these extensions will produce 
it is intended to erect new generating plant aggregating 
2,400 n.» This will comprise four sets of 850 kw. capacity 
and one set of 200 kw. capacity. Contractors tendering are 
to be allowed considerable latitude with regard to details of 
the plant, but it has been decided to have direct-driven engines 
and dynamos; and the latter are all to be drum-wound shunt 
machines, with preferably slotted windings for the four larger 
armatures. The engines are allowed 5 per cent. variation in 
speed between zero and full load, and the steam consumption 
on trial is not to exceed 191b. for the large engines and 211b. 
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for the small engine at the most economical load, per n.r. work- 
ing condensing. The plant also comprises an equaliser of 
150 amperes capacity, and a three-armature booster and motor. 

Ova readers will be glad to learn that Mr. Arnor returns 
to Australia greatly impressed with the progress of electrical 
engineering in the mother country, and with the excellence 
of our manufactures. Especially in regard to cable making 
does he think that we hold a pre-eminent position. If 
there be any sign of weakness at home, it is to be 
found in the comparatively scanty attention we are 
paying to the development of large multipolar con- 
tinuous current generators. Doubtless, however, the 
growing demand for this class of machinery will encourage 
a greater number of British dynamo builders to turn their 
attention to it. But it must not be overlooked that for some 
time past two or three of our leading firms—e.g., the Electric 
Construction Co.—have built large generators of this type with 
marked success. We are sure that our readers will follow 
with great interest the progress of electric supply in Mel- 
bourne, and we hope to give them further particulars of Mr. 
Arnot’s scheme when it is nearer completion. 


Ma. C. Vernon Boys is heartily to be congratulated on the 
profoundly interesting series of lectures which he has 
delivered at the Royal Institution. Though intended for a 
nominally juvenile audience, the fairly complete account of 
these lectures which we have published in our issues of last 
week and this, explain and justify the presence of a consider- 
able majority of children of an older growth," of grey- 
haired and middle-aged ladies and gentlemen, in addition to the 
juveniles at whom the lectures were assumed to be directed. 
If these lectures were really and truly juvenile lectures, it 
would be of great interest to have the Royal Institution’s 
specification of a juvenile.“ To our mind the term 
* popular" would be the more correct and universally used 
term, having a signification corresponding to the obvious aim, 
standard, and method of treatment of these lectures. A 
society like the Royal Institution, with a history which is so 
closely bound up with the history of science in the nineteenth 
century, must needs be conservative in its administration, 
and it will properly hesitate before adopting any change in 
the nomenclature of its lectures. But we do not doubt that 
a scientific society of such universal repute, which can 
boast of a long, intimate, and honourable connection with 
Davy, Farapay, and MaxweLL will value accuracy before 
all things. ö 


3 —— 


Tue course of juvenile lectures in the present 
instance covered an immense ground, and the illustrations, 
of which there was a magnificent crop, were drawn 
from many sources, apparently most remote and uncon- 
nected. Little domestic devices like the spray producer, 
the testing of eggs to see if they are boiled or not, the cream 
separator, the behaviour of water in water taps, the separa- 
tion of tea dust from the tea in a saucer, and others, might 
be taken as appealing more directly to the feminine section 
of Mr. Boys’ audience. The large number of scientific toys 
shown would appeal to the younger children, while those of 
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a more speculative turn of mind, possessing some extended 
knowledge of physical phenomena, would have watched with 
absorbing interest the experiments on vortex rings,— 
liquid and gas—Prof. Hele-Shaw’s demonstration of the 
stream lines in a perfect liquid, the various types of 
turbines, the principle of action of ejectors, injectors, 
centrifugal pumps and fans, and a host of other inter- 
esting matters for which we must refer our readers to the 
account we give elsewhere. We sincerely hope that Mr. Boys 
will be persuaded to publish these lectures in book form. We 
know of no source where so many interesting experiments in 
connection with liquids and gases are to be found, and there 


are many who would not fail to find such a book of great utility. 
: ——————— t i» —4 ——————— 

Personal.—Mr. R. A. Dawbarn has resigned the position of 
superintending engineer to the Brush Electrical Engineering 
Co., in order to take up consulting practice. 

Appointment.— Dr. F. Kohlrausch, president of the 
Physikalisch-technischen Reichsanstalt, at Charlottenburg, 
has been appointed honorary professor of physics at Berlin. 

Association of Technical Institutions. — The annual general 
meeting of this association will be held on Wednesday, 
January 24, at the Mercers’ Hall, London, The president 
(Earl Spencer, K. G) will preside, and an address will be 
given by the president elect, Sir Swire Smith. 

“Doctor Engineer. —At a meeting of the Charlottenburg 
Polytechnic Academy, held on Tuesday last to celebrate the 
beginning of the new century as reckoned in Germany, it was 
announced that the first recipient of the new degree, Doctor 
Engimeer," would be Prince Henry of Prussia. 

Tramway Accident in Glasgow.—Another accident on the 
Glasgow electric tramways occurred on the 9th inst., owing 
to the collision of an electric car with the rear of a horse car. 
The horse car was derailed, and the two horses were hurled 
into a deep trench which had been dug in order to carry out 
the extensions of the electric tramway system to Dennistoun. 
It is stated that both cars were travelling very slowly, and 
that t he electric car was little the worse for the accident. 

Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 


Latakia—Cyprus..................... June 21,1899 — ; 
Cayenne—Pinhieros ............... Oct. 11,1899 — 
Zanzibar—Mombassa ..........-.... Oct. 27,1899 — 
Mozambique—Lourenco-Marquez Dec. 17,1899 — rds 
Gibraltar—Tangier .................. Dec. 31, 1899 — Jan. 3, 1900 
Tangier— Tarifa Jan. 3, 1900 — 20 
Iquique— Valparaiso . .. Jan. 9,1900 — 

Serena — Valparaiso Jan. 9, 1900 


Water Power Utilisation on the Isle of Man Electric Tram- 
‘ways.—An interesting hydraulic plant has just been completed 
at Laxey for working the electric railway between Douglas 
and Ramsey during the winter months. The plant has been 
in operation for about a fortnight, and thus far has given very 
satisfactory results. The principal advantage in the use of 
hydraulic power at Laxey is that it enables the entire steam 
plant to be shut down for about seven months in the year, 
during which time the pressure of traffic is at a minimum. 

Electric Tramway Extension in Leeds.—Electric tramway 
traction 1s making excellent progress in Leeds, as indeed it 
has done from the inauguration of the first section of the lines. 
The traffic has grown to such an extent that an order has 
been placed for 50 new motor cars; and besides this the lines 
have been considerably extended, a new section of line between 
Headingley and Chapeltown being inaugurated on the 8rd inst. 
Some 19 cars are appropriated to this section, upon which a ten- 
minute headway is in operation. The Headingley-Chapeltown 
section has hitherto been worked by steam locomotives. 

Wireless Telegraphy on Channel Steamers. — We are 
informed that the Wireless Telegraph and Signal Co. are now 
equipping the cross-Channel fleet of the South Eastern and 
Chatham Railway with the Marconi apparatus. All the 
vessels of the fleet are ultimately to be thus equipped, but it is 
antended to erect only one land mast for this service—viz., at 


Dover. The height of this mast will be such as to command. 
the steamers the whole distance to the Calais and Boulogne: 
harbours for the steamers running from Dover and Folke- 
stone respectively. We understand that for the present it is 
not intended to use the Marconi system on the Ostend boats, 


the rumour to this effect being incorrect. 


Electrical Equipment of the ss. Oceanic.“ —In our deserip- 
tion of the electric lighting and telephone installations on 
board the liner '* Oceanic ” last week we omitted to note th 
the telephone deck and engine room service had been carrie 
out by Messrs. Alfred Graham and Co., who have fitted the 
vessel with their patent loud-speaking instruments. The 
first illustration on p. 858 of our issue of Jan. 5 shows the 
type of telephone instrument which is largely and exclusively 
used for similar installations on board a number of Her 
Majesty’s battleships and cruisers, aud the installation on the 
*" Oceanic" is similar in design to that with which the 
* Kinfauns Castle and Kildonan Castle (of the Castle 
line of steamers) are equipped. 


The Institution Visit to Switzerland .—The Swiss Visit 
Committee have selected 72 photographs from the large 
number exhibited, and by kindness of Mr. W. C. Mountain 
have arranged for these to be enlarged and mounted in an 
album at cost price. The album will contain 12° prints 
12 x 10, 24 prints 6 x 5, aud 86 prints 4 x 3. Several 
of the subjects will be technical, but the greater part will be 
interesting views both of scenery and members. The price, 
bound in half-basil, will be 27s. post free in England. 
Members who, though unable to take part in the visit, wish to 
obtain & copy are requested to apply to Mr. R. S. Erskine, 22, 
Stanford-road, Kensington, not later than Monday, 22nd inst. 


Telegraphists and First Aid to Wounded.—It has been 
arranged that a series of lectures on First Aid to the 
Injured," in connection with the St. John Ambulance Asso-. 
ciation, by S. Osborn, Esq., F.R.C.S., chief surgeon of the 
metropolitan corps of the St. John Ambulance Brigade, shall 
be given on Monday, January 22nd next and the four 
following Mondays, at 5 p.m., at Winchester House, Old Broad - 
street, E.C. The fee for the course is 5s. This class for men, 
(not exclusively for telegraphists), has been arranged by some of 
the staff of the Eastern Telegraph and associated companies, and 
gentlemen wishing to attend are invited to send their names 
as early as possible to Mr. G. R. Neilson, 188, Winchester 
House, E.C., from whom all particulars, together with books 
and bandages to be used during the course, can be obtained. 


The Telephone System in Guernsey.—We give below some 
particulars of the present condition and progress of the tele- 
phone industry in the island of Guernsey. The exchange, 
which is the only one operating in Guernsey, and has no 
connection with either the Post Office or National Co.’s 
system, ia situated at St. Peter-Port, Guernsey, the engineer 
being Mr. A. R. Bennett, of London. At the present time 
the total number of lines of all descriptions connected with 
the exchange is 499, and, considering that the population 
of the island is only 85,000, this shows the excellent pro- 
portion of one telephone to 70 inhabitants. Of this total 
there are 481 subscribers connected on direct lines, 21 on. 
extension lines, 20 on public telephones, 15 on junction As 
6 on private lines, 8 on firemen's alarms, and 8 on service lines: 


Explosion in Manchester Electric Conduits.— We are 
authoritatively informed that on Friday the 5th inst., about 
2 p.m., some workmen in Princess street, Manchester, who 
were employed by the waterworks department, drove a steel 
crowbar into a culvert, causing a short-circuit on the electric 
supply mains, which was quickly cleared. Within a few 
minutes of this short-circuit, however, another one occurred, 
apparently in consequence of it, in a different part of the 
town—namely, in Bank-street, near the Royal Exchange, on 
five 1 sq. in. rubber cables in a pipe. The heat of the short- 
circuit distilled the rubber and tarry compound in the braiding 
surrounding the conductors, thus forming an explosive mixture, 
which passed into a junction box and culvert, and, becoming 
ignited, exploded. The lid of the junction box was blown off 
and the flagstones immediately over the culvert were disturbed 
for a few yards. No one was hurt, nor.was any damage done 
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to property beyond the breaking of one pane of glass. The 
supply was not interrupted, the pressure merely being unsteady 
for a few minutes. The consumers on the actual length of 
main affected, about 40 yards, were without light until the 
following day ; while in consequence of the short-circuit a few 
consumers were without light for about an hour—namely, 
those connected to the length of main, about 200 yards, 
affected by the crowbar accident. 


A Curious Electric Locomotive.-— C'assier's Magazine describes 
a rather remarkable locomotive designed by MM. Baudry and 
Auvert, of the Paris, Lyons and Mediterranean Railway in 
France. It is an electric storage battery locomotive, and has 
been on trial service on one of the branch lines running out of 
Paris. The main driving current is supplied from batteries 
carried on a separate tender. The engine has three axles, two 
being driving axles, and these have armatures mounted directly 
upon them. The housing of the locomotive is built in five 
distinct compartments. The one in the rear, directly over 
the motors, is the cab for the motorman and his assistant. A 
central forward compartment, of moderate height so as not to 
obstruct the view of the motorman, contains an air com- 
pressor run by a small electric motor. The apparatus 
furnishes the compressed air neces for the opera- 
tion of the air brakes and whistle. Of the three other 
compartments, two are situated on the right and one on 
the left hand side of the engine. Each of the former 
contains nine accumulator cells, connected in series, and used 
to excite the fields of the motors and to furnish the current 
necessary for the compressed air and the lighting. The 
locomotive can also run at a very slow speed. The fifth 
compartment contains a large water rheostat, which opens 
and closes the circuits of the motor fields and also regulates 
their intensity. The current for the locomotive is furnished 
by two batteries of accumulators of 96 cells each, which are 
carried upon the previously-mentioned tender. No particulars 
are given of the results of trials, or of advantages claimed for 
this engine. 

Phosphorescence.—The first of a course of lectures on ** The 
Phenomena of Phosphorescence," intended for a juvenile 
audience, was given by Mr. Herbert Jackson, on January 8, 
at the Society of Arts. The lecturer first referred to the 
natural sources of phosphorescence in the sea and in some 
cases of animal decay, &c. Phosphorescence and fluorescence 
might be treated as identical terms. They were illustrated 
by a phosphorescent jet of steam issuing from a vessel 
containing water and phosphorus, and by the effect of sprinkling 
fluor spar on a heated plate. The lecturer then showed that 
there are certain substances which show light, generally of 
a yellowish or greenish colour, when exposed to the more 
refrangible rays, and that the visible spectrum is apparently 
extended in length when the violet and ultra-violet rays fall on 
& surface prepared with such materials as sulphate of quinine 
or thallene. On passing a slab of uranium glass along the 
spectrum, it was seen that no effect was produced on the glass 
by the red end, whereas as soon as it was placed in the violet 
rays it glowed with its characteristic greenish-yellow colour. 
The phosphorescence of quinine and of fluorescein when the 
solution was dropped into a tall jar of water was also shown, 
and by burning sulphur in oxygen in a jar immersed within a 
larger jar filled with the phosphorescent solution. The phos- 
phorescence of these materials only lasted while the exciting 
cause was present; but there were other materials which 
continued to emit light after the exciting source had been with- 
drawn: of these possibly the best known was Balmain’s 
luminous paint. Mr. Jackson exhibited a fine series of phos- 
phorescent bodies, principally lime salts, which, when excited 
by the brilliant discharge from a large induction coil, glowed 
for a certain time with various tints—blue, yellowish-green, 
and pinkish-red. Even purely phosphorescent phenomena 


lasted, and were shown to last, during a finite time after the 


withdrawal of the exciting light. After this the lecturer passed 
to the phosphorescent effects produced by the electrical 
discharge in vacuous tubes, and showed the very beautiful 
results in a long tube, in which a spark from an induction 
coil was passed, as the air and the various gases with which 
the tube was filled were gradually exhausted. 


Experiments on Some Mechanical Properties of Iron.— The 
last number of the Comptes Rendus contains an interesting 
note of some experiments made by M. Galy-Aché in support 
of the hypothesis of MM. Osmond and Werth that iron exists 
in two allotropic states, in the first of which it is stable at 
ordinary, in the second at high, temperatures. The iron 
experimented on was found to be absolutely free from carbon, 
the only impurity being slight traces of phosphorus. This 
was heated to a temperature of 1,000°C. and then care- 
fully annealed, the cooling being extended over about 12 
hours. By subjecting pieces of this iron to repeated 
loads, applied hydrostatically, of varying magnitude, it was 
found to be quite homogeneous. Permanent deformations 
were observable only when the load exceeded the elastic limit for 
the iron—18 kgm. per sq. mm. Each little cylinder of 18mm. 
length was crushed to the extent of 0‘lmm. under a load 
of 900 kgm. per sq. mm., causing the ends to perceptibly bulge 
out. If the load were suddenly removed and then gradually 
reapplied, no further diminution in size was observable till the 
former maximum load was reached, and no outside bulging 
was observed. If, however, the pressure were gradually 
reapplied after some hours, even a greater load than the 
previous maximum load could be safely applied. If the 
reapplication of the load were madeinsix months, themaximum 
pressure which could be applied without producing further dis- 
tortion was always much greater than the criginal maximum 
load. The rise of this elastic limit with time gradually attained 
& maximum, which in one case amounted to a stress 
of 50 kgm. per sq. mm., the initial maximum stress being 
43 kgm. per sq mm. When a cylinder of this same iron was 
heated to a temperature above 850°C., the temperature of 
reca-lescence, and then slowly cooled, distortion effects could 
be obtained by subjecting it to compression. If, how- 
ever, it were suddenly cooled, this distortion disappeared and 
subsequently gradually reappeared. Slight heating consider- 
ably hastened this reappearance. If the iron were heated to 
a temperature less than 850°C., the distortions produced by 
compression were independent of the rate of cooling. These 
experiments are held to support the hypothesis of two allo- 
tropes of iron, the first existing at ordinary temperatures, the 
second at high temperatures. The second variety may also 
be obtained at ordinary temperatures either by sudden cool- 
ing or by excessive straining, but iron of this type returns 
slowly at ordinary temperatures, more quickly at higher tem- 
peratures, to that of the other kind. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, January 13th. 
INSTITUTION OF CIVIL ENGINEERS. 


8 p.m. Students’ Meeting, when an Address will be delivered by Prof. 
T. Claxton Fidler on “The Theory of Structures and Strength 
of Materials." 

TUESDAY, January 16th. 
INSTITUTION or CIVIL ENGINEERS. 

$ p.m. Ordinary Meeting. The following Paper is down for reading, 
should time permit : *Swing Bridges over the River Weaver at 
Northwich," by J. A. Saner. 


WEDNESDAY, January 17th. 
Royal METEOROLOGICAL Society. 
7. 4% p.m. Annual General Meeting, at the Institution of Civil Engi- 
neers, 20, Great George-street, Westminster. 
Society OF ARTS. 
$ p.m. Ordinary Meeting. Paper to be read, * Ventilation without 
Draughts," by Arthur Rigg. 
RoyaL MicroscoricaL SOCIETY. 
8 p.m. Ordinary meeting at 20, Hanover-square, W. 


THURSDAY, January 18th. | 
INSTITUTION OF JUNIOR ENGINEERS, 

. Lecture at the Finsbury Technical College, Leonard-street, 
City-road, illustrated by experiments, on. The Balancing of 
Engines," by Prof. W. E. Dalby. 

FRIDAY, January 19th. 

Roya INSTITUTION. 


9 p.m. Evening Discourse on “Flight,” by the Right Hon. Lord 
Rayleigh, F.R.S. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arsr.] 


Nature of Cathode Radiation.—A first-class piece of work on 
the velocity and magnetic deflection of cathode rays has been 
carried out by E. Wiechert. Contrary to the usual practice, 
he used Tesla currents for generating the rays and a Lecher 
wire system bent into loops for deflecting them. The general 
principle adopted is indicated in the diagram, where a b cde 
and a’ b' c' d' e are loops connected to the two secondary 
armatures of the Lecher condenser system. The rays 
are permanently deflected by the small magnet M, and 
periodically raised to the axis of the tube by the loops. 
The portion B, B, is traversed by the rays without 
deflection. If the rays arrive at B, before the Lecher current 
has changed in direction, they will be again deflected in the 
same sense as before. But if the Lecher vibrations are rapid 
enough, the second deflection will exhibit some change, and 
that change will vary as the distance B, B, is increased or 
diminished. The results obtained indicate a velocity about 


one-seventh that of light. Since 
| ie 
m 8˙ 


where v is the velocity of the rays and S their “ magnetic stiff. 
ness,” the result gives another value for the important ratio 
e/m. It comes out as 1:26 x 107, or considerably lower than 
Simon’s standard value. The author utilises his results 
further by inquiring what amount of matter is transported 
with each electron, or, if one may so express it, what is the 
mass of an electron, and he puts it down as 1/1,800th part 
of the atomic weight of oxygen. The author endorses the 
corpuscular theory of electric conduction, believing that 
electricity is a form of matter which links the atom to the 


surrounding ether but can be transferred from one atom 
to another. He favours the idea that there is only one type of 
electron, and that the negative one. This would seem to be 
a modern variation of the old one-fluid theory. 

[E. WrecHert, Wied. Ann., No. 12, 1899.] 


An Electromagnetic Fallacy. —E. Lecher, writing about 
Konig's electromagnetic rotation, again protests against the 
allegation that a magnet pole will rotate along the lines of 
force due to an electric current. He suspends two vertical 
bar magnets by two wires joined at the top and communicat- 
ing there with a mercury cup forming an electrode. The 
magnets are joined in.the middle by a bar, from the centre 
of which another wire descends to the other electrode. There 
is then no trace of rotation, though all the usual conditions 
are fulfilled and similar poles are in juxtaposition. Rotation 
only takes place when the magnetic lines of force cut across 
a conductor in operation. This they do in König's arrange- 
ment, where a U-shaped magnet is suspended with one pole 
in the centre and the other outside a cylinder conveying a 
current along its surface. The rotation has nothing to do 
with the motion of a magnet pole along the lines of force; it 
is simply another case of Barlow’s wheel. Ebert's diagram of 
a current and a magnet pole, showing the lines of force due to 
the latter converted into an infinite spiral, is incomplete, as 
the spiral must eventually be closed up about the opposite 
pole. The author also shows that Faraday did not adhere to 


the usual definition of a magnetic line of force. 
[E. Lecuer, Wied. Ann., No. 12, 1899.] 


Surface Electrification of Vacuum Tubes. —E. Riecke has 
effectively employed Lichtenberg’s figures to demonstrate and 
investigate the distribution of electric charges on the outer 
surface of vacuum tubes. If a point on the surface is elec- 
fied, say negatively, it will attract the red lead powder, and a 
zone will be formed on the outside of which the weight of the 


powder, its electric attraction, and its friction against the 
glass form a system of forces in equilibrium. The most pro- 
nounced feature disclosed is the wide ring formed round the 
fluorescent patch produced by the impact of the cathode rays 
upon the glass wall The ring is bordered by yellow powder. 
Inside the ring are irregular patches of red powder. Whena 
metallic object intervenes in the path of the rays, it casts a 
sharp shadow free from red powder. The sulphur covers the 
rest of the tube, with the exception of the neighbourhood of 
the cathode, where a red ring is formed at the intersection 
of the cathode plane with the glass, and a red cap, pro- 
duced by rays from the stem, surrounds the point of entry 
of the cathode wire. A remarkable observation is that a 
metallic mirror placed in the path of the cathode rays pro- 
duces a yellow ring and red patches on the opposite glass 
wall. This indicates a regular reflection of the rays. 
[E. Rrecks, Pied. Ann. No. 12, 1899.) 


Photographic Current Curves.— Another improvement in 
Braun's cathode-tube method of obtaining current curves has 
been devised by J. Zenneck. Instead of photographing’ the 
curves on a sliding plate, like Wehnelt and Donath, or using 
a revolving mirror, the author produces the curves upon the 
fluorescent screen in the tube itself, where théy appear abso- 
lutely steady and immovable as long as the current does not 
change. This is accomplished by using two deflecting magnets, 
one for producing the vibration of the spot of light in the 
ordinary way, and the other for imparting to it an 
additional lateral movement strictly proportional to the 
time. The latter is excited by a current taken off the 
circumference of a wheel carrying a thin wire and coupled to 
the alternator, The deflecting current is inversely propor- 
tional to length of the wire in circuit at any instant. The 
method admits of the most varied applications, the only limit 
imposed being that of the speed of alternation, which may be 
too great for effective photography. The author puts the 
limit at about 1,000 reversals per second. But that may be 
exceeded by special contrivances. Several improvements are 
also made in the construction of the Braun tube. 

(J. ZENNECK, Wied. Ann., No. 12, 1899.] 


Influence of Pressure upon Resistance.—The influence of 
exhaustion upon the conductivity of a gas is marked and well 
known. Exhaustion in all probability increases the dissocia- 
tion of a gas, and a maximum of conductivity occurs where 
there is maximum dissociation and before the number of 
molecules falls below a certain figure required for effective 
conduction. In solutions the case is very different. There 
the dissociation increases directly with the pressure, and 
hence an increase of conductivity may be expected to 
occur in & compressed electrolyte. Such an increase 
has been demonstrated by G. Tammann in the case 
of a decinormal solution of acetic acid, which, as we know, 
is far from being completely dissociated. Exposed at the 
ordinary temperature to a pressure of some 2,500 atmospheres, 
the resistance falls to half its original value. The behaviour 
of a decinormal solution of sodium chloride is different. 
Pressures up to 2,500 atmospheres complete what little disso- 
ciation remains to be accomplished, and the resistance shows 
a fall of some 9 per cent. After that the increase of the ionic 
friction, which goes hand-in-hand with the increase of 
viscosity, leads to an increase of resistance with further 
pressure. This increase may be utilised for determining the 
ionic friction itself. 

[G. TaMMANN, Wied. Ann., No. 12, 1899.) 


A Large Electric Crane Equipment for Middlesborough 
Docks. — The North Eastern Railway Co. has decided to adopt 
electric power for a large number of cranes and capstans at 
their new docks gt. Middlesboro', and the contract for the 
electrical part of this work, including a 1,000 HP. generating 
station, has been placed with Messrs. Siemens Bros. and Co., 
the mechanical equipment being in the hands of Messrs. 
Cowans, Sheldon and Co. This large electrical plant will 
include three 10 ton cranes, seventeen 3 ton cranes, and 24 
capstans, all of which will be driven electrically. 


E 
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PROGRESS OF ELECTRICAL SUPPLY AT 
CAMBRIDGE. 


Electrical supply was first started in Cambridge by the 
Cambridge Electric Supply Co. in November, 1892, the com- 
pany having obtained a provisional order in 1890. The 
system of supply is the three-wire alternate-current trans- 
former sub-station system at 2,000 volts, the consumers being 
in recent times supplied at both 100 and 200 volts. During 
the past year the total lamp connections of this station have 
increased from 25,000 to nearly 28,000, necessitating a con- 
siderable increase in the plant capacity of the power station. 

Through the courtesy of Mr. John H. Barker, the general 
manager and engineer of the Cambridge Electric Supply Co., 
we are enabled to publish the accompanying illustrations and 
the following description of the new plant recently erected at 
the station. 

Having decided on this extension, the directors invited tenders 
from five leading English firms for a direct-coupled high-speed 


makers, the figures for the various tenders being as given 
below :— 


|25% over Iod. Full load. | Half load. 
JJJ%ͤöÜ {|| awa | 281b. Salb. 
PFC ( seva denar TA | 281b. Mlb. 
oM 25:5lb. 271b. õ2lb. 
JVC 20. 6ʃb 51 2lb. 
E. (Parsons and Co.)) 27lb. (saper: | Solb. (super 
| hea ea 


The figures are for 140lb. steam pressure, the engines working 
condensing. The last row of figures include the power 
absorbed by the air and circulating pumps, and are for 
superheated steam, the other engines working saturated. 
Tests of this set were carried out by Mr. Barker at the 
makers’ works, Newcastle-on-Tyne, last October. As it was 
impossible to attach the condenser made for the set, this 
already having been delivered and put into position at 
Cambridge, the condenser and pumps attached to the test 


MACHINERY Room: CAM BRIDGE ELECTRIC SUPPLY STATION. 


engine and a 500 kw. alternator. Tenders were received from , house were used. These tests extended over a period of four 
four of these firms, ranging from £4,100 to £5,010, for plant hours, and gave the results tabulated below :—- 

without condenser or pumps, and from Messrs. C. A. Parsons ` 
and Co, at £4,824 for the specified plant, together with con- | 
denser and pumps. In accepting the tender of Messrs. C. A. | 
Parsons and Co. the directors were guided by the con- 


Tests of a 500 kw. Parsons Steam Turbo-Generator for 
Cambridge Electric Supply Works. 


| 

sideration that the cost of a condenser and pumps, with an zou aaa 5 24715 205 255 275 
independent engine to drive them, would be about £1,025, | Barometer ................- 296 | — m a 

thus reducing the net tender of Messrs. Parsons to £3,799 | Water per hour, pounds. . 15400 | 12,675 7,029 4,180 
for the specified plant alone. Another consideration, even is ak a E. ee | ch rh 70 5 3 
more important, was that the very limited space available i PEN. 3:3 31 3:0 


for the extension plant would not accommodate a single set 
offered by the first four contractors, while it would have been 
possible to install no less than two 500 kw. seta of the steam 
turbine type, of which Messrs. Parsons and Co. are the well- 
known manufacturers; and, as a matter of fact, a second set 
has since been ordered for delivery during the present year. 
Moreover, the guaranteed consumption of steam per kilowatt- 


steam per kilowatt-hour at only 1271b. pressure has not been 
hour for the Parsons plant was lower than that of the other 


| previously attained with a high-speed engine of this size, and 
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a maintained efficiency down to one-quarter full load of only 
88-71b. is a remarkably good performance. 

One of the illustrations shows the set erected in position at 
Cambridge. The engine is of the usual parallel-flow turbine 
type, and runs at a speed of 2,700 revs. per min. It is elec- 
trically governed, and can run in parallel with other alter- 
nators. Below the floor, in a tunnel, is a surface condenser, 
which is connected by a pipe on either side. The air and 
circulating pumps are on the same level as the condenser, and 
are driven from a worm and wheel, which worm has three 
threads ang is connected to an extension of the engine shaft 
at the hifh-pressure end. This arrangement of driving air 
pumps has been found satisfactory during the last four years, 
an engine with this attachment having run almost daily with 
the same worm-wheel, which is still in excellent condition. 
The alternator is coupled direct to the engine: it has four 
poles, with rotating armature, and delivers current at 2,000 
volts of 90 periods per second. To the same shaft is coupled 
the exciter dynamo, having a capacity of 5 kw., though only 
8 5 k. w. are required at full load, or about 0°7 per cent. of 
the output. 


" < 2G - j 
TEMPORARY EMBRGENCY PLANT ERECTED AT CAMBRIDGE, 


It was found to be impossible to deliver ‘the engine in 
time for the winter of 1899, ard the plant at the disposal 


of the company was not powerful enough to carry through 


without dangerously overloading. Messrs. Parsons and Co. 
therefore lent a 100 kw. set non-condensing to run until 
delivery of the larger machine. The second illustration 


shows this temporary engine and dynamo as it stood. 


working in the basement of the engine room. It 
rests only on four blocks of timber laid on the bare earth, 
three connections only being required—viz., a 3in. steam pipe, 
a 10in. exhaust, and a pair of cables to the switchboard. 
The total cost of erection was something under £5. It is 
safe to say that no othor class of plant can be so readily 
adapted in urgent cases, nor could a 200 1. . p. engine of other 
build run under such simple conditions of foundations. In 
actual running the engine was the most silent in the place, 
and was quite as good in all other respects. It may be of 
interest to add that in 1896 the directors let one of their 
Parsons engines and alternators to a town where the heavy 
season was in the summer, to help at the electric supply 
works until they could obtain other plant; and the engine, in 
a few days after its return to Cambridge, was at work and 
ready for the winter season. 


ELECTRIC TRACTION IN PARIS. 


Many of our readers are aware of the rapid strides 
which the trolley system of electric traction has made in 
Since 1889, when the first line of this kind was laid, 


France. 


Fic. 1.— VIEW SHOWING CONDUIT LINE IN COURSE OF CONSTRUCTION. 


nearly every large town has adopted it, and there are now 
about 1,500 miles of trolley line in France, not less than 
1,100 miles of which the French Thomson-Houston Co. claim 


Fic. 2.—Vinw or ETOILE-MONTPARNASSE TERMINUS, SHOWING SPECIAL 
DErFLECTING DEVICE. 


Despite the very many, and admitted, 
a number of large towns, including 
have changed over, or are doing 
and jin each case 


to have put down. 
advantages of this system, 
Lyons, Nice, and Bordeaux, 
so, from the trolley to the conduit system, 


392 


the same company has been given the contracts for the 
carrying out of these changes. The length of the line in 
Lyons is 8,600 metres (2:24 miles), and is in actual operation; 
whilst in Niceand Bordeaux the new lines are in construction, 
the lengths of line in these towns being 6,000 metres (8-78 
miles) and 4,000 metres (2:49 miles) respectively. 
In Paris some faddists thought, and these are the ones 
which prevailed, that the overhead trolley system disfigured 
the beautiful appearance of their publicstreets. Their objections 
have not carried permanent conviction, for new lines recently 
opened and other lines now in construction are adopting the 
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economical working and a tolerable remuneration to the 
shareholders. The experience of conduit construction in 
Washington, Budapest, New York, and Brussels is not 
unknown to French engineers, but its close study has been 
hindered by the large number of trolley lines already in 
existence in different parts of France. The main object of 
the present article is to explain a new system of conduit 
traction which has just been put in operation in Paris. 

The General Parisian Tramways Co. obtained a concessicn 
in December, 1897, for a line between Saint-Ouen and the 
Champ de Mars. Dy the conditions of the specifications, 
** underground electrical conductors ’’ had to be wed in that 
portion of it running through Paris—namely, from the 
Asniéres gate to the Military School. The company were 
allowed to extend the line beyond the Gare Montparnasse, 
and it decided to extend right on to the Place de la Bastille, 
so that its conduit line might be operated by three distinct 
lines: (i) On the Saint Ouen-Champ de Mars line; (ii) 
l'Etoile-Gare Montparnasse line; and (iii) on the Gare 
Montparnasse—Place de la Bastille line. The total length of 
these three lines, which are clearly shown in the map, is 
about 7:5 miles, the lines (ii.) and (iii) being formerly 
horse lines, 

The conduits formerly built by the French Thomson- 
Houston Co. have all been with the centre slot. The type 
of construction is that in use on the Metropolitan Railroad 
Co. of Washington, the difference being that the cast-iron 
insulator shields are bolted directly to the bottom flange of 
the slot rail and the insulator pits are covered wi)h a cast- 
iron plate, this being low enough to allow its being paved 
over. This avoids the use of manholes, against which there 
are many strictures. 

In spite of strenuous efforts to do so, it was found 
impracticable, owing to the wooden pavement, which wears so 


RN 


Fic. J.— MAP or Paris, SHOWING LOCATION OF NEW ELECTRIC CONDUIT LINE 


trolley system. The new line between the Bastille and 
Charenton opened up by the General Tramways Co. of Paris 
is worked over nearly its entire length by trolley lines. In 
fact, of the 6,200 metres total length of line, 5,300 metres 
are trolley, and of this 8,500 metres are in Paris itself. 
The remaining 870 metres, divided up into two sections, 
one near Dumesnil, the other near the Place de la Bastille, 
are conduit lines. 

The favour in which the new lines are held appears to 
be very high indeed. The suburbs have been made specially 
accessible, a fact whose appreciation is shown in the extraor- 
dinary increase in the number of daily passengers carried by 
100 uns before the transformation and now—from 6,000 to 

There are no fewer than ten different systems of mechanical 


traction in actual operation in Paris, but no one of them 
combines the conditions for rapid and frequent service with 


rapidly, to continue this central-slot construction in Paris. 
The proposition to add still another rail in the centre of 
the track was therefore looked on decidedly askance, and 
finally the side-slot conduit was settled on. The chief objec- 
tions to this system are : (i.) The increased importance of slot 
closure, since the wheel flanges and plough must pass into 
the slot; (ii.) the whole weight of the car traffic is borne by 
the conduits, necessitating much stronger construction; (iii.) 
the splash of mud and water from wheels renders insulation 
of plough more difficult ; and (iv.) it is absolutely impossible 
to make a really satisfactory slot-switch. 

The last objection is very serious. A wide slot is necessary 
for the wheel flanges, and the upper face of the switch must 
be flush with the rail head, because the wheels roll upon it. 
It must also be strong, and have considerable width at the 
point where it must be supported; with these conditions a 
mechanically satisfactory switch will give a slot of 14in. to 


"NOVEL 40 Aula,) NI LOIG HILM MSIX&VHoOaN HOLIMG—'p 01. 


393 


1 t. 
z » d M 1 
NT 


1 * ^ - omer — — --- 
L. f 
[E] TUE * "T E rS md oo: m = : J 
: i : — a — 
: 1 i — 


i 


t 
siaa a a mt 8 a = ry Ewe S + z Peep "AE Uam — 
ie 5 — 


8 GLEE 


THE ELECTRICIAN, JANUARY 12, 1900. 


° gT. 


pu Led 


‘ ESA 


9 
o 


94 


2in. at the point. The difficulty has been overcome in the 


Paris construction in a manner which will be described. 

In the actual construction the two conduits are interiorly 
placed. The rails are held to gauge by tie-rods spaced every 
2:10 metres, and the interior slot rails are similarly tied 
together. 
conduit systems. 


The details are very much the same as in other 
The laying of ordinary irack is clearly 


Fic. 5.—SHALLOW CONDUIT ON THE PONT D'ÁLMA. 


shown in the engraving (Fig. 1). The metalwork is tied 
together and accurately gauged. The forms are then put into 
position and the conduit walls built up with concrete. The 
wooden road bel is then laid down, and the track is 
completed. Despite many extraneous difficulties which arose 
during construction, 100 metres of double track could be laid 
per day. 
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FI.. 4.—VIEWS SHOWING ARRANGEMENTS FOR WIDENING SLOT 


REMOVAL OF PLOUGH. 


The above method of construction ensures great solidity. 
The swellin: of the wood blocks will not affect the width of 
the slot, and he conduit is able to resist very great pressures; 
but not so ior the rails. These, not being supported on a 
concrete bed. have experienced slight tilting. The use of 
wood paver nt introduces the most complicated problems to 


THE ELECTRICIAN, 


— 


JANUARY 12, 1900. 


the traction engineer; one never knows what bizarre effects 
may be produced. The inherent difficulties of the side-slot 
switch are avoided by the device of deflecting the slot to the 
centre at such points. This construction is clearly indicated 
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Fic. 7.—Suowixo Position or PLOUGH IN CENTRAL CONDUIT. 
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a > 
at the Etoile-Montparnasse terminus (Fig. 2). and represents 
a desiga which has been in use with success on the lines of 


the Lyons Omnibus and Tramways Co. The slot and track 
switches are thrown into position together by a pull on the 
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detachable switch lever placed outside of 
the track. The arms which push the slot 
tongue are inclined to the slot. The 
plough in passing pushes them back under 
the slot-rail, the force required to do this 
being so very slight that there is no 
danger of damage to the plough or the 
carrier. The whole arrangement is clearly 
indicated in the drawing (Fig. 4). 

Across the Pont d’Alma, where the line 
crosses the Seine, the height of the 
masonry necessitated the construction of 
a special form of conduit represented in 
Fig. 5. It consists of cast-iron tubes, 
strengthened by an exterior web every 
metre length. A special Z-bar is bolted 
to steel plates on the tube forming the 

slot rail. The rods are held in position by 
special steel castings acting as tie-rods. 
This construction necessitates the oon- 
ductor bars being raised about 12cm. 
(43in.) above their level in the normal 
conduit. Special means are therefore required to raise or 
lower the plough for passage over this bridge, independently 
of the arrangements for passage from the conduit to the 
trolley line. 
The solution to the latter problem, obtained by arranging to 
attach or detach the plough, as the case may be, and in actual 
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employ on two lines in the United States, is far too primitive point on the line had, in this design, to be sacrificed, though 
to be satisfactory in cases where there is a frequent service. this advantage is probably exaggerated, for all that is really 
At Berlin, Brussels, and, more satisfactorily still, at Budapest, : required is to be able to make these changes at the junction 
the most practical method was found to consist in providing of trolley and conduit sections. 

means on the car for raising or lowering the plough when The necessity for making a slot opening wide enough to 
necessary. The width of the slot required for this purpose | permit of the free passage of the plough, and which could be 
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Fia, 8.—SuowiNa Position or PLOUGH IN STANDARD SIDE CONDUIT. Fie. 9.—SHOWING POSITION UF PLOUGH IN SHALLOW SIDE CONDUIT. 


becomes a very important consideration, and the design of | rapidly opened or closed, was met in the manner shown 
the plough itself becomes serious. After careful consideration, | (Fig. 6). In the slot are placed two cast-steel covers supported 
it was decided to adopt the method now in use in Washington. | on the one side by a cast-iron frame and the ends by angle 
This consists in making the plough in the shape of cast-iron | irons bolted to the slot rails. These covers are raised to the 
shoes, which are pressed sideways by light semi-elliptic | dotted position shown by a single motion of a removable 
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Fic. 10. — ARRANGEMENT FOR CARRYING AND RAISINO PLOUGH. 


springs and supported on horizontal links which limited | lever outside of the track. The use of counterweights 
their outward play. These links absorb all the joltings and | simplifies this operation. Sheet-iron guides (not shown) are 
rough treatment of the rails, the mechanical strength of. the | fastened to the conductor rails, and direct the shoes when the 
springs being then unimportant, their function being simply | plough is lowered. The covers are opened by the eonductor, 
to press the slots lightly against the conductor rail. The | who also raises or lowers the plough from the side of the car 
advantage of being able to raise or lower the plough at any | in the manner to be explained. 
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The most difficult problem consisted in the design of 
the carrier. The conditions which this had to fulfil were: (i.) 
The plough should be able to slide laterally right across the 
track; (ii.) it should be capable, when in its central position, 
of being withdrawn or introduced, as the case may be ; (iii.) 
it should be raised or lowered from each of its side 
positions the necessary distance between the height of the 
conductor rails and the shallow conduit of the Pont d’Alma ; 
and (iv.) at the contact points of trolley and conduit lines the 
same operation of raising or lowering the plough should also 
automatically change the circuits. The necessity -for this 
change arises because the conduit circuit is a completely 


insulated one, while on the trolley the return is by the rails. 


The views (Figs. 7, 8, 9) show the action of the plough in 
three different conduits, and give some idea of the operating 
mechanism. The plough is deflected to the centre, and is 
raised or lowered by means of the trap already described 
(Fig. 4). The plough-carrier is shown in greater detail 
(Fig. 10). This plough is raised from its central position by 
tlie screw bolted to the side-bar of the track, and turned by 
the controller handle which simultaneously switches on the 
circuits, by means of the bar attached to the commutators. 

The “commutator '. is in construction based on a car con- 
troller, with finger-tips, cylinder, and spring to make a sharp 
break, so as to avoid destructive arcs. ‘lhe entire lifting 
dévice, hére explained, differs from the type used on the 
Bastille-Charenton, Nice, and Lyons lines, in that on these 
lines the lifting chains ate attached directly to the plough. 
This cannot be used where the plough can shift the whole 
width ‘of track, and the chains are therefore attached to a 
t capéë, in which the plough slides. The design of the plough 
needed a special study. The form finally selected is shown in 
Fig. 11. 

There are numerous other points of interest connected with 
this line, but enough has been said to show that the line 
Posseses many novel features. 


VARIATION OF RESISTANCE UNDER MECHANICAL 
PRESSURE. 


BY LAWRENCE BIRKS, B. SC., A. M. I. E. E. 


c 


An interesting article appeared in Nuoro Cimento of August 
last, describing a series of experiments by Prof. S. Lussana, 
which throws open a new question in the relationship 
between molecular condition and electric conductivity. 
Wires of various metals and alloys were wound on ebonite 
oylinders immersed in oil and subjected to pressures ranging 
up to 1,000 atmospheres. Their resistance was determined 
at various pressures, with the results plotted in Fig. 1. As 
shown by these curves, the resistance falls off as the 
pressure increases, tending toward a minimum value. 
For lead the fall is so rapid that the curve (shown 
dotted) had to be reduced to one-tenth the scale employed 
for the other metals in order to bring it into the 
same diagram. The variation of temperature accom. 
panying the increase in pressure was determined thermo- 
electrically, and its effect on the resistance eliminated in the 
calculations. Asin the case of the temperature variation, it 
will be noticed that the coefficient is much smaller for alloys 
than for the pure metals, the actual values per atmosphere 


Dell! 191 x 107* | ** Argentana " ...... 97 x107 
Iron 88 x 10 7 „ Nickelina ...... T4x 10— 
Silver 82 x 10 „ Constantea ... 7-9 x 1077 
Copper 31 x 10-7 Manganin ......... 5°6 x 10 
Platinum ............ 24 x 107" | Brass 4:8 x 1077 
Nickel . . . 19 * 107 


Comparing these with the coefficients of volume aud tempc- 
rature, the author concludes that the specific resistance of a 
metal depends not only on its state of molecular aggregation, 
but also on the velocity of its molecular vibration. In the 
above series of obseivations a period of an hour elapsed 
between tke alteration of pressure and the measurement of 
resistance, allowing the quantities to settle down to a steady 


But à phenomenon of much greater interest was discovered 
when observations of the resistance were taken at frequerí 
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value. Under theso conditicns the curves taken with increas- | intervals, commencing immediately affer the alteration of 
ing and with diminishing pressures are practically the same. pressure. In addition t» the permaüent change in resistance 
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corresponding to the altered pressure, a much larger temporary 
change takes place, the duration of which depends, curiously 
enough, on the duration of the previous condition; in other 
words, on the former history of the wire. The variation of 
resistance appears to correspond to the motion of an imperfectly 
elastic spring immersed in a viscous fluid, and which, when 
displaced, springs beyond its normal position and returns 
gradually to that position under the influence of its elasticity ; 
this elasticity depending on the duration of the former state 
of strain : the longer this duration, the smaller the elasticity 
and the slower the return. The time of return in the case of 
the resistance of a wire is relatively long. This is clearly 
shown in Fig. 2, which refers to a wire of platinum subjected 
to & pressure of 500 atmospheres for an hour, measurements 
of the resistances being measured at intervals after the pree- 
sure was released showing that it took another hour to assume 
a steady value. 

The analogy with imperfect mechanical elasticity breaks 
down in an unexpected way if the previous condition of the 
wire be of much longer duration. For the variation in resist- 
ance assumes under this condition the form of an oscillation 
about the normal value—a strongly damped oscillation of 
very long periodic time. The elasticity is increased instead 
of being reduced. This is illustrated in Fig. 8, which 
represents the temporary variation in the resistance of the 
same platinum wire as in Fig. 2, but when released after 
having been subjected to a pressure of 500 atmospheres for 
24 hours. In this case the resistance took 14 hours to assume 
a steady value, executing in that time three irregular semi- 
oscillations about its steady value with amplitudea of 0:3, 0-014, 
and 0:006 per cent. 

The very long periodic time of several houra makes it very 
improbable that this oscillation is the result ef any mechanical 
reaction. It is most likely connected in some way with the 
molecular vibration of the mass of metal, but its real nature 
remains to be solved by a future investigator. 
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ELECTRICITY, WORKS ACCOUNTS. 


Dundee Municipal Electric Supply Works. 

Very satisiaotory indeed are the results of the working 
during 1898 of the Dundee municipal electric supply under- 
taking. In the matter of output we are able to chronicle an 
advance of nearly 40 per cent., the units sold during the year 
having exceeded those of 1897 by 128,755, thus reaching 
451,912. The lamp connections bavo gone up by 82 6 per 
cent., the equivalent of 0,907 8 c.p. lamps having been 
connected during the year. 

In spite of a reduction in the total average revenue from 
4'4'Id. to 8:86d. per unit, the working profit has been more 
than maintained by the very material reduction in the costs, 
which in the aggregate are now quite 0:5d. below the averago 
at the output. All the items of generating costs, except 


" ` 
Fi 4 


perhaps repairs and maintenance at the station, are also wall 
below the average of municipal stations in 1898 irrespective 
of output. The repaira item, however, at 0:228 is by no 
means abnormal. 

The year's working profit of £8,459, or 8 12 per cent. of tho 
mean capital, compares well with the 1897 result. Interest 
charges have absorbed £818 and the sinking fund £700, 
resulting in a net profit of £1,941 for the year. 


Aberdeen Municipal Electric Supply Works. 


The accounts of the Aberdeen municipal electric supply 
undertaking for 1898 indicate a more than maintenance of the 
good progress and position which, from the commencement 
of supply, has characterised the concern. The output of 
1898 exceeded that of the preceding year by 125,331 units 
sold—being an increase of no less than 43-7 per cent. Excel. 
lent indications for 1899 are contained in the large number of 
new consumers and lamps connected—the latter raising the 
total equivalent lamp connection from 29,635 8 c.p. lamps to 
96,794, or nearly 21 per cent. 

As at Dundee, so here the working profit has been well 
maintained by economies in the working expenditure in spite 
of a reduced average revenue. Unfortunately, the fuel item 
is still increasing, as it did last year, though it cannot be said 
that 0-46d. per unit on this score is anything but low at the 
output. 

The other items of works costs, and also the management 
and property charges, have fallen, and the aggregate costs, 
like those at Dundee, are exceedingly satisfactory. The 
provision for reserve funds has been well kept up at 
Aberdeen. In 1898, after satisfying the interest charges, 
amounting to £1,405, £1,468 was set aside to the depreciation 
fund and £905 for the redemption of debt. With a working 
profit of £4,242, the net profit for the year was £169. 

It was found necessary to take steps to lessen the leakage 
arising from the change-over to a higher electrical pressure on 
the mains. This involved inserting new insulators in place 
of the original ones in connection with the copper strip 
conductors. A proportion of the cost of this charge, amount 
ing to £595, was charged to the revenue and expenditure 
account, but for comparative purposes this sum would have 
appeared unfairly therein, and we have only allowed it to 
appear in the net revenue account, where it has caused a deficit 
of £126. 


The following is a list of electric supply works the accounts 
of which have been analysed, toge with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen ( Muniotpal)...... Jan. 1890: Lancaster (Municipal)...... Oot, 21, 108 
Ayr (Muuicipal)............ ante A „ e 1, 
Bedtord Mun 2 2 0 „% %„%6„% y 19, [T] X edis e.. Jaa. 90, LII 
Belfast (Muniolpal) ........ Sept. 15, „ (Mun | epe 8, 
(Compeny)....Sept. 15, „ | U (Manicipal). Jane 9, „ 
Blackpool (Municipal) pt. 299, „ M aar ata arg A " 
Metis ) pril 29, „ |Newosastieand Oct. e 
Bolton (Mun J cipem Nov. 24, „ e-upon-Tvae (Co.) April 14, . 
pai) aprens A 14, „„ | Newport (Moo.)(Municipal) Dec. 15, „, 
Brightoa (Munici we ay 12, „„ | Northampton (Company) ..Oct. " 
Bristol (Municipal) ........ July 14, „ | Norwich (Com D .......Nov. M, v 
Burnley (Municipal) ......Aug „ „% | Notting at (Company) -- Mar. 17, . 
-wpoo-Trent (Mun.) April 21, „„ |Nottinghem (Municipal) ..July 21, » 
Bary (M o Sept. 22, „ eee „ Dec. 1, » 
Cam (Com ) oes vs Mar. 10, „„ [Oxford ( pany) ........ May 19, ., 
Cardiff (Muni . Dec. 15, ,, | Poatypool (Com . May 5. . 
Charing Cross ( ) ..Mar. 17, „„ | Portemouth (M July 14 „, 
e e eaque Mar. 31, ,, |Prescot (Company) ........ Dec. 8 . 
Cheltenham (Municipal)....Nov. 10, „ | Preston ( Vices cass 39, » 
(M j em June 23, ,, | Reading (Company) ........ 13. „ 
City of London ( peny)..May 12, ,, Company) ...... Oct. 13, . 
e well (Company) .... Aug. 18, ., . & » 
Derby (M pel) ...... . . Dec. 9,1898 St. Helens (Municipal’ .. Dec. 8, „ 
Dews (Municipal)...... Nov. 24, 1800 St. James & Pall Mall (CO., .. Feb. 2, „ 
Dover pany) eee eee une 3, pe St. (Vestry) May 94, 1 
Dundee (Municipal). Nov. 4, 1806 Sheffield (Municipal) ...... Dec. 2, „ 
Bastbourne (Compan uly (Vestry) ........ Oct. Y, „ 
Bdiabargh ( anicipal) . . Nov. 17, 1890 30u ( .Nov. 10, „ 
Bxeter ( pal) se.. Aug. 6, 1803 South Municipal)..... -Jaly 7, » 
Sago Municipal) . Sept. 1,1899. South Shields (Mantoipal)..Jaly 7, „ 
M y) ZEITEN ay 99 Stafford (Mu e@e@aeeee0 Dec. 2, LU 
Halifax ( . July 21, „ 8 (M July 8. „ 
Hammersmith (Vestry) May 28, „ | Taunton (Municipal) ...... Jane 16, „, 
Hampstead (Vestry) .. ug. 25, Tunbridge Wells (Mun.) . Sept. 1, „ 
Hanley (Municipal) ........ April 28, Wakefield (Municipal) ....Dec. 1, „ 
( cipal) . . . Oct. 20, „ | Waleall (Municipal)........June 23, „ 
Garrow (Company) ........ Jane 16, ,, | Wandsworth(Company) ..Aug. lf, „ 
Hast gs & 8t. . Wesuniaster (Company) ..Feb. 24, „ 
H'use-to- H'useCo.(K'ns'gtn) Mar. 31, 1800 Whitehaven (Municipal) ..Jaly 28, „, 
Hove (Company) .......... Mar. 10, „ | Windsor (Oom J... . . . Dec. 22, „ 
Huddersfeld (Municipal) Ot. 6, „„ Woki-g (Compay) ........ " 
Islington (Vestry)..........0ct. 27, „ verham anicipal) Jane 30, „ 
F í Tosia 22 cesor oe E ^ 
Kingston-upon- Un.) vane T oroester unicipal — ae "ET. 
Yarmouth (Munlotpal) Nov. 3, „ 


on- Thames (Mun.) April A, v 
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Undertaking Worked by.... 22 — | Dundee Corporation. Aberdeen Corporation, 
, "s Commencement of Sunn ... . March, 1893. March, 1894. 
System of Suppl. . . ...... . . . . . . .. | Three-wire continuous-current, with batteries, l| Three-wire continuous-current. 
Chief Engineer 2.2... -W. H. Tittensor, J. A. Bell. | 
— . T—ꝛ— ——— —-„—⅜ — eet] 
YEAR ENDED DEC. 31,1897, DEC. 31, 1898. DEC. 31, 1897. DEC. 31, 1898. | 
QUANTITIES— ö | | 
Units generated oce Dam o eoo oo oon oco ED 0 00 „ 0 OS DOR OG „ 411,5?1 557,900 517,552 471,965 : 
T! BOLD (TOT o CR 0090000000090 00 00. O00 000 000 0 00 323.187 ; 451,942 287,072 ; 412 353 
,5 sold to consum (Ea REEE] UK BRE E [EI jJ 315,680 407,539 211,762 376.088 
[T] sold for public lighting, Ke. *«»90004«0090000000000900909* 7,507 44,603 15,310 36,265 
99 used on works 2 FSS operons , ueo oao 098 009009 41,914 : 57,818 6,524 11,553 
UNITS SOLD PER $ O.P. LAMP CAPACITY ............... 185 1504 192 
Maximum supply demanded ..........—..—.— eee 448 623 368:5 kilowatts ` 5104 kilowavte 
Number of public lamp . . emm 4 are 41 22 arc, 2 (32-c.p.) glow] — 36 arc, 200 glow? 
Number of consumers  .......... Peu PRU TA e Sek ben iL VU CEA 338 400 219 395 
Connections to mains in G. ap. lampe 21.574 28,541 35,794 
OAPAOITY OP PLANT IN 8. C.) 8.0. P. LAMPS —— ems sence 17,500 18,700 31,250 
CAPACITY OP PLANT IN LILOWATTE. . . 560 683 i 1,000 
— — |f| C E — RD 
Per ki ^watt Per kilowatt 
OAPITAL— . Total | capacity. | Total | “capacity. | TS | capacity, | Total | capacity. 
AUTHORISED (FOTA CCC 4 £141 £67,000 | £670 
Loan (includi ag Debentare charges). MATES ER Man vios us 141 67,000 61-0 
bee. (TOTAL) essea corses os om .—.—.—— 607 62,741 627 
AUTHORISED BUT NOT YET RECEIVED-(TOTAL) 00 — 4,259 4°26 
Share unissued) eecveve ns (ey Mee Oe 9909000909 00 009 0900 — — — 
Share uncalled) 2 0 6 6 %%% 00 € ey POON OS Oy 00990! bs — — 
Loan 8 Debentures) % 00009000099 090000606 — 4,259 4 26 
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FUEL SUPPLY PROSPECTS. 


The most urgent matter at electric power stations, at the 
present moment, is the difficulty of obtaining fuel; the most 
alarming feature in the outlook—the prospect of a further 
rise above the exorbitant figure to which the price of coal 
has already risen. We do not take an alarmist attitude; we 
are not of the same mind as those who recently have been 
proclaiming that the end of cheap and abundant coal supply 
has arrived in England. But we cannot ignore the facts, 
that prices have rapidly risen to a figure which must seriously 
affect the cost of production of electric energy, that prices 
once up usually show great disinclination to fall to 
their former level, and that supplies of ooal of any 
sort are limited, and supplies of really good steam 
coal even still more restricted. Speculation is rife 
as to the cause of this coal famine Some have blamed 
the South African war, forgetting that vessels which require 
coal for transport purposes would otherwise require it for 
ordinary service, and overlooking the fact that the war as 
our contemporary the Statist rigbtly points out —has reduced 
nearly to zero the normal coal consumption on South African 
railways. No doubt there are certain demands, such as the 
special requirements of the Admiralty, which have contributed 
to bring about this lowness of commercial stocks and high- 


ness of prices; but wo believe that these results arc to a far 


greater extent due to artificial limitation of output for the 
express purpose of inflating prices. If this view be tho 
correct one, collicry men are playing a dangerous game, the 
effects of which must recoil disastrously upon their own heads. 
Whether, indeed, it be true, as our contemporary believes, 
that ! in dear coal we perceive the first signal of the coming 
reaction,“ it is certain that in prolonged inflation of prices 
such as exists now industry will be seriously embarrassed. 
And the electric supply industry will not be the last to suffer 
therefrom. True, allied industries, such as the manufacture 
of coal gas, will correspondingly suffer, and this may temper 
the relative amount of injury wrought. But even though the 
advantages of rival industries like these may not be relatively 
disturbed, the absolute costs of production and the quantities 
of the commodities sold—whether of electricity or gas— are 
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certain to be prejudicially affected. This alone is sufficient 
to produce a period of depression in electrical supply; and it 
will be emall comfort to the supply undertakers to reflect that 
their gas rivals are in a similar plight. i 

The prospect of continuance. for some time of this high price 
of coal leads us to a consideration as to whether other sources 
of fuel supply are adequately available. We should also pay 
some attention to the probable influence such a change of 
market would produce. Failing the best steam coal, usually 
obtainable from South Wales, we have already been compelled 
to make shift with limited supplies of the inferior and far 
from smokeless coals of the North Country. Public opinion 
has been compelled for the time being to suspend the customary 
objection to smoke production, and, indeed, the public may be 
thankful at this time for even small mercies. Bat there are not 
wanting indications that the prices and limited stocks of 
these inferior steam coals will soon render their general use 
difficult and costly. When best Welsh coal rules at from 278. 
to 80s. per ton, and 168. to 188. is obtainable for Newcastle 
coal, this prospect is far from being imaginary. Coke natur- 
ally suggests itself; but, so far as electric power works are 
concerned, it is unfortunately the fact that the gas companies 
are in a position to lay thé first hands on this fuel, as they 


can readily employ it to manufacture a certain proportion of 


their gas by the carburetted water gas process. We under- 
stand that the coke supplies are even more restricted 
than are those of steam coal. It is therefore prac- 
tically certain that a prolonged or permanent reduc- 
tion in the supply of coal, and consequent heavy inflation 
of prices, would place the industrial world at the mercy 
of petroleum-yielding countries. Chief among these are 
Russia and the United States of America; and it is 
singularly unfortunate in this connection that there is so little 
petroleum obtainable in any of our present British possessions. 
We are convinced, however, that in forecasting the time when 
petroleum will seriously take the place of coal we are looking 
forward to a very distant date—with the obvious exception, of 
course, that temporary use might be made of petroleum 
during transient coal crises such as the present. 

Difference of opinion among electric supply engineers might 
not unnaturally arise as to the applicability of liquid fuel to 
electric power stations. The experiment of using it in a 
portion of the boiler plant has been made, with some success, 


under Mr. Crompton’s direction; and it will be remembered 


that Mr. Crompton rather strongly advocated its use in a 
Paper on the Cost of Electrical Energy which he read 
before the Institution of Electrica] Engineers on April 26th, 
1894. Ordinary refined petroleum is too costly for this 
purpose; but it was pointed out by the advocates of 
oil fuel that on some of the Russian railways and river 
steamers petroleum residuum—known as astatki—was being 
used; also that the Great Eastern Railway Co. had adopted 
oil fuel for one of their locomotives, green oil being used in 
this latter case. Since that date the employment of oil fuel 
has greatly increased, even in this country; but it has not 
. been adopted, save in one or two experimental instances, in 
our electric power stations. It must be admitted, even by the 
strongest advocates of oil fuel for ordinary steam raising, that 
with coal at a reasonable price the cost of oil fuel is, generally 
speaking, prohibitive. Undoubtedly there are advantages in 
itz use which may recommend it for auxiliary purpose, as, 
Tor example, in stand-by boilers. Home supplies of this class 
of fuel are, indeed, so extremely limited that a small rise 
in the demand would soon send prices up to a prohibitive 
figure. As to the Russian astatki, it is of barely more than 


academic. interest to know that this can be obtained in the 


Caucasus for sixpence per ton; the vital question is its price 
delivered in English works, and there is practically no trans- 
port of the commodity to this country. The same remarks 
will apply to American residuum, which, however serviceable 
in the United States, costs too much in transport to be of 
general utility here. On the other hand, the present high 
prices of steam coal are dangerously near the limit at which 
it would pay better to use Russian astatki, even allowing for 
a rise in the cost of transport of this article. There opens up, 
therefore, no unreal prospect that à considerable market for 
petroleum refuse may be created in this country by a prolon- 
gation of the coal famine. Our present purpose, however, is 
to inquire whether it would not be advisable for electric power 
station engineers to make suitable provision for the use of oil 
fuel as a stand-by. We believe that this form of fuel might 
advantageously be adopted for a certain proportion of tho 
boiler plant at all times, leaving the remainder of the boilers 
to be fired by coal in ordinary circumstances. But even 
these latter could easily be constructed so that conversion from 


coal firing to oil firing could quickly and cheaply be effected. 


Armed with arrangements of this description, the power station 
engineer could defy coal famines on the one hand and petro- 
leum rings on the other. He would always be in a position 
to choose his market, and neither scarcity of coal nor 
artificial prices of liquid fuel would seriously embarrass him. 
And, we would add, what is true in this respect of electric 
power stations is true also of all steam generating plant for 
industrial purposes. The way is open for the industrial 
world to shake off the fetters of a coal orisis by alternatively 
using cheap oil fuel, | 


REVIEWS. 


(Copies of any of the undermsntioned works ean be had from The Electrician office, 
x post free, on receipt of published price.) 


The Rontgen Rays in Medical Work. By Davi» Warsa, M.D. 
Second edition, 257 pp., 103 illustrations. (London: Bailliére, Tindall 
& Cox. 1899.) 10s. 6d. | ; 
A call for a second edition of this book so soon after the 
publication of the first proves its usefulness to workers with 
the X-rays. In many respects it is an excellent work. Dr. 
Walsh divides his subject into two distinct parts. Part I. 
treats of the sources of electricity, and gives a good and full 
account of the induction and Tosla coils, the vacuum tube, and 
the method of exhaustion and other accessory apparatus. In 
describing the stereoscopic method of working with the X-rays 
we think Dr. Walsh has not put sufficient stress on this 
beautiful method of taking skiagrams: In the second part of 
the book Dr. Walsh deals with the application of the X-rays to 
surgery and medicine, and gives a very good description of the 
method of localising foreign bodies in the tissues. The 
chapter on the use of the X-rays in medicine is not perhaps 
quite so full as it might be. There are short chapters on the 
use of the Róntgen rays in dental and aural surgery, as also one 
on the application of the rays to obstetrical practice. The 
book is illustrated with some very good skiagrams but they 
are very unequal in merit: the skiagrams, for instance, on 
p. 145 might really be anything. In the anatomical section 
of the book there are two very beautiful skiagrams, by Dr. 
Dawson Turner, of an injected kidney and heart. Therearea 
few c:erical errors, which might be corrected in a future 
edition. On the whole, Dr. Walsh has produced a very good 
book, which should be in the hands of all X-ray workers. 


Magnetism and Electricity for Beginners. By H. E. HADLEY, 
B.Sc. (Lond.), A. R. C. Sc. (Lond.). (Macmillan and Co. 1899.) 

This little book was primarily intended by its author to meet 
the requirements of students preparing for the elementary 
stage of the Science and Art Department's examination in 
magnetism and electricity, but its scope has been enlarged so 
as to include the additional portions needed in examination 
for the London matriculation. A chapter on force, work, 
and energy has been inserted early im the book, because 
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want of knowledge of their elementary facts often handicaps 8 
beginner in the study of magnetism and electricity, and they 
are treated simply and clearly. The method of the book is 
experimental, and the student who works carefully through it 
will have learnt by his own experience the facts on which the 
theories of magnetism and electricity have been based. But 
although the experimental principle is a good one, it may be 
doubted whether it is not carrying it too far when the instruc- 


tions are given with as much minuteness as they are in this. 


book. A student learns more from one experiment which he 
bas experienced come difficulty in performing than from a 
dozen which have been so carefully explained to him that he 
has not been required to use his own intelligence at all in 
their performance. 


Magnetism and Electricity. An Elementary Treatise for Junior 
Students, Descriptive and Experimental. By J. Patsy YORKE 
(London: Edward Arnold. 1899.) õe. 6d. 

In an elementary text-book one cannot expect to find any 
great novelty of treatment, and all one has to consider is 
what was the aim of the author and how far he has succeeded 
in attaining it. Mr. Paley Yorke has endeavoured to state 
clearly the fundamental facts and laws of magnetism and 
electricity, with experimental proofs, and to indicate the train 
of thought to be followed in order that the subsidiary facts 
and applications of the subjects may be easily understood. 
This manual does not pretend to take the place of lectures, 
fully illustrated by experiments, or the laboratory, where 
experiments may be performed by the students themselves, 
but it is supplementary to both; and although the require- 
ments of the examiners for the London University and other 
similar bodies have not been overlooked, they have not been 
kept perpetually before the student, as though the passing of 
examinations were the end and aim of his work. The subject 
of terrestrial magnetism has received special attention, and 
the magnetic charts have been reproduced from the 
« Admiralty Manual for Deviations of the Compass.” The 
author’s object has been to produce a book which should 
stimulate the student to think and use his own faculties, 
and, in so far as this can be effected by any book, he should 
have attained his end. 


Tle Arithmetic of Chemistry. Being a Simple Treatment of the 
Subject of Chemical Calculations. By Joan WAPDDRIL.L, B. Sc. (Lond.), 
Ph.D. (Heidelberg), D.Sc. (Edin.). (Macmillan and Co. 1899.) 2s. 6d. 


In works of this sort it is too often assumed by their authors 
that readers possess the very knowledge which they seek 
to acquire from the book, but Mr. Waddell has fallen into no 
such error, and has taken the greatest pains to be thorough] 
explicit. This is noticeably the case in the chapter whic 
deals with gases and their alteration in volume with changes 
of temperature and pressure. There is a very great difference 
between knowing a fact and understanding the full meaning 
of it, and this has been fully recognised by the author, so that 
when the student has worked through this book he should 
have a more thorough grasp of the science of chemistry than 
he previously possessed. Many examples are given of 
questions set in examination papers of a number of important 
universities in Britain and America, in order that the student 
may have the advantage of seeing problems presented in 
different ways, and thus becoming trained in interpreting 
different modes of expression. The work concludes with an 
appendix, which includes the French system of measures, 
arithmetical calculations, comparison of thermometric scale, 
a table of calculation or atomic weights, equations in frequent 
use, pressure of aqueous vapour, and a table of logarithms. 


Arithmetic of Electrical Measurements. By W. R. P. Hosss. 
(London: Thomas Murby.) 1s. 


It is difficult to see what useful purpose can be served by 
this volume of numerical questions such that the least resource- 
ful teacher would have no difficulty whatever in extemporising. 
The author has, it appears, an antipathy to the word 
‘ parallel" preferring to employ the expressions ‘joint 
circuit,” “compound circuit,” multiple circuit," and speak- 
ing of cells being joined abreast,” or for quantity." More- 
over, he confuses the terms conductivity with conductance 
and EM. F. with P.D. 


OUR ELECTRIC UNITS: WHAT SHALL WE DO 
WITH THEM? 


BY DB. J. A. FLEMING, r. R. s. 
(Concluded from p. 868.) 


Any consideration of this subject demands, however, 
some brief discussion of electric and magnetic nomenclature 
generally. It can hardly be denied that there is room for 
improvement in the terminology and symbolism employed in 
treatises on electricity and magnetism. Numerous committees 
have been appointed at various times to deal with the 
subject. Much discussion has taken place, resulting in the 
adoption of a few new terms. We are indebted to Mr. Oliver 
Heaviside more than anyone else for a suggestive and 
successful treatment of the subject. 

The terminology of every science is an up growth, the 
result of evolution and successive improvements. In each 
department of technical knowledge there are words and terms 
of various ages; just as the crust of the earth is composed of 
and includes rocks of different antiquity. We cannot alto- 
gether abandon familiar words which are yet saturated with 
defective theories or erroneous hypotheses. We certainly 
cannot manufacture at once a faultless nomenclature. We 
may, however, with advantage discuss some points in the 
construction of a terminology we might adopt if with our 
present knowledge of electrical and magnetic phenomena we 
could abolish some current phrases and technical expressions 
and begin over again to name and relate the various 
quantities with which we are concerned. 

Prof. Clerk Maxwell once remarked in his paradoxical 
manner to the writer that progress in scientific nomenclature 
was shown by making our words continually mean less and 
less." By this epigram he meant purging them more and 
more of unn hypotheses and adopting terms not 
involving or implying special theories. Approaching the 
subject in this spirit, let us consider the principal 
quantities which should be named in dealing with electric 
and magnetic effects as we now understand them. 
We find at every point in space where there are electric and 
magnetic operations two agencies present which are com- 
monly called electric and magnetic force. The term force is a 
very -worked word. We not only use it as the name for 
any sgency causing or changing motion in matter, but we 
also use it in many figurative senses, as when we speak of 
force of circumstances, moral force, force of public opinion, 
intellectual /orce, police force, armed force, and naval sorce. 
We use it in electrical and magnetic science in several 
phrases, as, for instance, in the terms magnetic force, 
magnetomotive force, electromotive force, electric force. 
Students at first are apt to confuse magnetic force with the 
mechanical force exerted on & magnet or piece of iron when 
in & region of magnetic force. The fact that Maxwell him- 
eelf was not satisfied with the use of the term Force in 
connection with the phrase electric force is shown by the 
change made in his nomenclature between the publication 
of the first and the second edition of his “ Treatise on Elec- 
tricity and Magnetism.” In the first edition, published in 
1873 (p. 45, § 44) he defines the electric furce (R) at any point 
ia an electric field by the equation 


F «cR, 


where F is the mechanical force acting on a small body 
carrying a charge, e, placed in that field. 

In the second edition (posthumous), published in 1881, 
the first nine chapters of which, however, were revised by 
Maxwell himself, he changes his name for the quantity R aud 
calls it the resultant electromotive intensity. In the samo 
manner other writers have used the phrase magnetic intensity 
to describe that which is commonly called magnetic force. 
Hence the suggestion may be made to abandon the term 
force altogether in this connection, and adopt the terms 
voltivity (v) and yausstvity (g) to denote the so-called electric 
and magnetic forces. These terms are analogous to the 
words relocity or vorticity already in use to define the state of 
a fluid motion at any point of a mass. As regards the 
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names themselves, Gauss was a great mathematician and 
magnetician, and his name deserves to be commemorated as 
well as thatof Volta in any manufacture of fundamental 
terms. In any region where the agencies voltivity or 
gaussivity exist they each produce at least one and perhaps 
two physical states: one of these states can be created either 
in free wether or most kinds of matter, the other only in 
special forms of matter. These states exist in virtue of certain 
specific properties of the ether and of matter, These intrinsic 
properties are— 

the permeability (p), 

the susceptibility (u), 

the permittivity (k), 

the conductivity (c). 

The term permittivity here adopted is one coined by Mr. 
Oliver Heaviside to denote the quality commonly called the 
dielectric constant or the specific inductive capacity of the 
medium, whether ether or material. The four corresponding 

hysical states are— n 
j the flux (f). 
the magnetisation (m). 
the displacement (d). 
the conduction (q). 


The term flux here denotes that quantity usually called the 
induction or the induction density, or the number of lines of force 
per square centimetre, or equivalent terms by different writers. 

The four effects and four specific qualities are related to the 
two agencies as follows :— | 

acting through permeability (p; produces flux (f). 
Gaussivity (g) | acting through susceptibility (u) produces mag- 
netisation (m). | 
acting through permittivity () produces dis. 
$a placement (d). 
Voltivity (v) NS through conductivity (c) produces con- 
duction (q). 

By conduction is meant the permanent passage of electric 
charge or bodies conveying it through a section of the circuit 
or path, and it is measured by the quantity of electricity so 
. conveyed. f 

The time rate of change of conduction (24) is current 
density. | 

By displacement is meant the elastio or reversible move- 
ment of electric charge across any plane, such that when the 
voltivity is removed the displacement disappears either 
immediately or in course of time. 

In both cases of conduction and displacement we are to 
consider the transfer to be that through unit of area normal 
to the direction of transfer. 

The term magnetisation denotes that quantity commonly 
called the intensity of magnetisation and denoted by |, and 
the term flux that commonly called the induction and denoted 
by B. 

"The above quantities are related by four very simple equa- 
tions, viz. :— 
F 
m = ug 
d bo 


4er 

Let it here be remarked that a dot placed over a quantity, 
thus z, denotes its time- rate of change or time differential 
(d.rſdi), and a dot placed under a quantity « denotes its time- 


integral or | zdt. Hence a dot put on the top annuls a dot 


put underneath, or x =z. 

The quantities voltivity and gaussivity are directed or vector 
quantities, and can be distributed in space in two ways. 
First, they may be distributed in a non-circuital manner. 

The characteristic of this distribution is that if a closed 
line is drawn in this field of gaussivity or voltivity the line 
integral round this circuit is zero in value. 

On the other hand, they may otherwise be distributed in a 
cireuital manner, and in this case their line integral taken 
round the closed line or circuit has a finite value and is 
increased by the same value each time the circuit is traversed. 


It is necessary to have a word to indicate these line- 
integrals or the values of /vdx or /g dx where dx is an 
element of the circuital or other path and v or g the voltivity 
or gaussivity in the direction of this element. The terms 
voltage (V) and gaussage (50 have been appropriately em- 
ployed for this purpose by Mr. Heaviside, and are therefore 
here taken as the equivalents of that which is usually called 
the electromotive force, or the magnetomotive force if cir- 
cuital, and the difference of electric or magnetic potential if 
non-circuital. 

The voltage therefore between any two points or round any 
circuit is the line integral of the voltirity, and the gauseage is 
similarly the line interal of the gaussivity along or around that 
path. In other words the voltivity is the voltage per centi- 
metre and the gaussivity is the gaussage per centimetre. 

We have next to consider four quantities which are the 
surface integrals of the flux, magnetisation, displacement, 
and conduction respectively, and it is convenient to make 
words for these end in the termination -age to correspond with 
voltage and gaussage. In common life words ending in -age 
are often used as collective nouns. Thus, peerage stands for 
the whole number of the peers, wreckage for the whole collec- 
tion of our wrecks; we have also the words baggage, breakage, 
frontage, wastage, cartage, freightage, and storage in common 
use which have a collective sense or application. Hence no 
one can fairly object to the manufacture of four words 
Ru. rage (F), displaceage (D), magnetage (M), and conductage (Q), 
to signify the surface integrals of flux, displacement, mag- 
netisation, or conduction over any area. These are respectively 


the values of the surface integrals [/ ds, [mds, | d ds, | qds, 


where ds is an element of surface and f, m, d, 4 are the flux, 
magnetisation, displacement, or conduction taking place 
normally through that element. These surface integrals, 
F, D, M, and Q, are related to the line integrals voltage (V) 
and gaussage (G) in the following manner :— 
acting through permeance (P) produces 
fluxage (F). . 
acting through susceptance (U) produces 
magnetage (M). 
acting through permittance (K) produces 
displaceage (D). 
acting through conductance (C) produces 
. eonductage (Q). 
The quantitics called 
the permeance P, 
the susceptance U, 
the permittance K, 
the conductance €, 
are integral qualities of the magnetic and electric circuits in 
which the effects are produced, and they are products of the 
specific qualities—viz., the permeability, the susceptibility, 
the permittivity, and the conductivity of the several parts of 
the circuit and its geometrical dimensions or shape factors. 
These integral qualities are related in the following simple 
manner :— 
F = PG, 


M=UG, 

D2KV, 

Q=CV. 
7 are, moreover, certain interconnections of an important 
kin 


Gaussage (G) 


Voltage (V) 


Faraday showed that when an electric circuit is linked 
with a magnetic circuit any variation of the fluxage or 
magnetage in the magnetic circuit produced a voltage in the 
embracing electric circuit, and that this voltage is measured 
by the time-rate of change of the fluxage and magnetage. 
Hence the first interconnection is given by the equation 


V=-(M+F). 
The minus sign is inserted because the insertion of fluxage 
into the electric circuit generated a voltage in such a direction 


that it acts to create an opposing fluxage in the field. The 
next interconnection is given by the fact that the circuital 
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gaussage round an electric circuit is equal to the eum of the 
time-rate of chango of conductage and displaceage in that 


circuit or | G 2 D 4 Q. 
By the conductage is meant ihe whole quantity of electricity 
carried across the section of the circuit since the beginning 


of the action, and its time-rate of change (=Q) at any 
moment is called the total conduction current. In the same 
way, the time-rate of change of the surface integral of displace- 


ment is called the displacement current, and is denoted by D. 


It will thus be seen that so far there are ten specific quan- 
tities with which we are concerned and ten corresponding 
integral quantities. The specific quantities denote states or 
qualities at points in the medium, and the integral quantities 
denote states or effects added_up along lines or over sections 
of circuits. 

Of the ten specific quantities, five are magnetic and five 
electric. The gaussivity (magnetic force), in consequence of 
the permeability or susceptibility of the material or medium, 
produces in it flux or magnetisation. Magnetisation can only 
occur in ferromagnetic matter; flux can occur in any sub- 
stance, or even in free ether. 

The voltivity (electric force), in consequence of perthittivity 
{specific inductive -capacity) or conductivity of the material 
‘or medium, produces in it displacement or conduction. Con- 
duction can only oceur in certain materials (metals, electro- 
lytes, &c.) ; displacement can occur in any substance, or even 
in free ther. | 
Of the four specific qualities, the ther possesses only per- 
meability and permittivity, but not, as far as we yet B 
Busceptibility or conductivity. The conductivity of material 
‘bodies, as far as we know, is independent of the magnitude of 
the voltivity or the time of its application (Ohm’s law), but the 
-permittivity depends greatly on the time of application of the 
voltivity in the case of most substances. Likewise the 
permeability of all slightly permeable bodies is constant and 
Independent of the gaussivity, but in the case of ferromagnetic 
bodies the susceptibility varies with the magnitude of the 
gaussivity. 

The whole phenomena presented by dielectrics under the 
action of voltivity can be simply explained by supposing that 
the permittivity is divisible into two parte, one part such that 
the corresponding displacement responds instantly to every 
change in the voltivity, and one part varying so that the 
displacement is a function of time of application of the volti- 
vity and of its magnitude. In addition, there is superimposed 
in the case of all material dielectrics some degree of true 
conductivity. 

The whole of the phenomena exhibited by polar magnets 
are easily intelligible if we admit that flux and magnetisation 
are essentially quantities of a similar nature, as far as voltage 
‘production in an embracing electric circuit is concerned, 
and are therefore additive in their effects in certain cases. 
Moreover, in the magnetic eircuit the sum of the two 
must be continuous in amount, hence where magnetisation 
c1ids or terminates—that is, where magnetic poles occur— 
‘these regions must be the starting point for new flux; in 
other worde, sources of gaussivity must exist. 


In considering the two circuits, electric and magnetic, we 
find there is an analogy between magnetisation and dieplace- 
ment, and also between flux and conduction, in the following 
respects: Under indefinitely increased gaussivity the mag- 
netisation of every ferromagnetic tends to a limit, and in the 
sme manner, under indetinitely increased voltivity the 
true elastic displacement tends to a limit beyond which, how- 

ever, rupture of the dielectric occurs. 


On the other hand, flux and conduction can be increaged, as 
far as we know, indefinitely with continually increasing 
.gaussivity or voltivity, but with this difference: that under con- 
stant voltivity the conductivity of the electric circuit permits 
& continuous process of conduction to go on with continuous 
dissipation of energy, whereas in the magnetic circuit under 
constant gaussivity there is no change in the flux and no dissi- 
pation of energy. Hence the four specific states—flux, 


magnetisation, displacement, conduction—can be divided into 
two classes. 


(i.) Tho necessarily cirouital, including fiw. and conduction, 
(ii.) The not necessarily circuital—viz., magnetisation and 
displacement. 
The first group may be furthermore divided into— 
(a) The non-dissipative state, viz., fluz. i 
(b) The dissipative state—viz., conduction. 


. It will be found on examination that probably all the 
electric and magnetic phenomena with which we are 
acquainted can be simply described and discussed in terms 
of these ten defined specific and integral quantities. TS 

The analogies of the magnetic and electric circuits, their 
interactions and relations, are properly displayed by this 
nomenclature, and not concealed, as by the existing 
terminology and system of units. Each ef the ten 
quantities is measurable as above described. The gaussage 
in gausses or dekampere-turns, the voltage in volts, the 
voltivity in volts per centimetre, the gaussivity in dekampere- 
turns per centimetre. The fluxage and magnetage are measured 
in the same units—viz., the equivalent of the C. G. B. line, or 
in fractions of a weber such that 10? lines=1 weber. 

The displaceage and conductage are reckoned in deka- 
coulombs and their time-rates of change in dekamperes, each 
being identical in magnitude with one (present) C. G. S. unit 
of electric quantity or current. 

The permeability is reckoned in multiples of that of the 
ether, taking that of the ether as x to 4r. The per- 
mittivity in the same way is reckoned by taking that of the 
ether as 1 ‘dar? where r=8 x 100. 

In such language and units the phenomena of electrical 
and magnetic science are measured and described in 
rétional and precise terms, free from ambiguities and 
arbitrary or unmeaning constants, and their relations easily 
expressed in simple and suggestive algebraic equations. 

Those who have experience in teaching will agree that & 
clear view of the fundamental facts and statements is essential 
if the student is to make any satisfactory progress in handling 
advanced problems and ideas. In the class-room, no less thau 
in the workshop, everyone concerned with electromagnetic 
phenomena needs exact sd toa and not confused ideas of 
first principles. Experience shows that our present system of 
unitation and our existing terminology in describing electric 
and magnetic effects are not well adapted to facilitate thiy 
clearness. 

We may then ask: Should not the entrance into the 
twentieth century be inaugurated by some attempt to organise, 
simplify, and render more symmetrical the language and 
symbols in which are described the phenomena of electricity 
and magnetism, with the object of making calculation more 
easy and thought more precise? 

The above outlines of a scheme are not intended to be a 
dogmatic or self-assertive expression of the direction such 
reform should take, but merely a contribution to a discussion 
of the subjeot. | 

— 


ELECTRIC ETCHING. ' 


We gave an account some time since of a method of 
etching metal plates electrolytically. The method consisted in 
applying a metal plate to a matrix in plaster and making the 
metal plate the anode, so that those parts of the plate which 
are in contact with the plaster cast at its highest points are 
corroded until the plate settles down on the plaster and fits 
the matrix exactly. Since the publication of that description 
the process has been further studied, with a view to overcome 
the defect which arises from the separation on the etched 
surface of the unattackable constituents on the steel when this 
metal, as is usual, is the material to ba etched. For biting 
into the steel to a depth of one millimetre a period of four to 
five hours is requisite, of which only a small part is occupied 
in the actual etching, because it is necessary in the course of 
that time repeatedly to lift the plate from its matrix and to 
remove mechanically the debris from its dissolution. A further 
obstacle to the method as originally formulated is that the plate 
must always be replaced mathematically exactly on the matrix, 


in order to ensure obtaining a precise copy. Another difficulty 
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arises from the use of plaster, which, though giving a 
fairly exact matrix, is mechanically weak and by no means 
completely insoluble in the electrolyte; moreover, if unduly 
porous, the matrix is apt to present too much electrolyte to 
the anode, and in the reverse case presents so little that the 
process is much delayed. The matter is complicated in the 
case of steel etching by the possible separation of hydrated 
oxides of iron in the matrix. Numerous experiments showed 
that it was necessary to use plaster of selected quality and 
gauged with an accurately- determined proportion of water, in 
order to obtain satisfactory matrices. The concentration of 
the electrolyte is also important, it being found that for the 
etching of steel a 10 per cent. solution of ammonium chloride 
acidulated with a little hydrochloric acid (the acidity of the 
electrolyte being maintained during the etching) was the most 
effective. A suitable current density is 20 amperes per sq. 
decimetre, this corresponding with a pressure of 8 to 12 volts. 
Presumably the current density is reckoned on the whole 
surface of the matrix, because it is stated that at the beginning 
of the etching process, when only the most prominent parts of 
the matrix are in contact with the plate, the current density 
must be lower, and can be raised when all portions of the plate 
are in contact with the matrix. The choice of a proper 
mixture for preparing the matrix, and the device of a suitable 
mechanism for removing, cleansing, and replacing the plate to 
be etched, have been worked out commercially, and the process 
has now been put on a manufacturing basis at Leipzig. 


— 


CHRISTMAS LECTURES AT THE ROYAL 
INSTITUTION. 
(Concluded from p. 369). 


The following is a brief summary of the last three“ juvenile" 
lectures on ‘ Fluids in Motion and at Rest," delivered by Mr. 
C. Vernon Boys, F. R. S., at the Royal Institution :— _ 


Lecture IV.—- Thursday, January 14th. 


A number of practical applications of the principle of change 
of pressure of a liquid in moving through an orifice of varying 
diameter were then referred to, the Körting ejectors, injectors, 
and filter pumps being shown. Greathead’s fire-hydrant 
was given as a further instance of the same kind, it beiag 
explained how with this apparatus the great pressure of water 
in the London mains could be utilised for the production of an 
enormous water-jet of great volume and power. The apparently 
paradoxical behaviour of a plane circular disc, held near and 
parallel to a similar disc through a central hole in which was 
fitted a small tube for blowing air through, was then shown 
in more striking fashion by an experiment in which the 
lower disc could have suspended from it a 28lb. weight, while 
through the tube at the top could be blown a blast of air 
ur der enormous pressure—l| ton per square inch. In both of 
these experiments it was found that the discs remained in 
contact with each other though absolutely unconnected. The 
explanation of this seeming paradox is that as the air was 
forecd out in all directions, the velocity rapidly diminished 
away from the centre, and hence the pressure increased 
towards the circumference. At the circumference the 
pressure was that of the atmosphere, and hence between 
the plates the pressure is everywhere less than that of 
the atmosphere, and the plates would be maintained in 
contact. An analogous experiment was successfully shown 
with a powerful jet of water issuing from a hydrant having 
a hemispherical nozzle, from which a brass ball was not 
forced away. Some practical applications of powerful 
jets were next referred to. Photographs were thrown 
on the screen illustrating how in British Columbia powerful 
water-jets had been used for bringing down the side of a hill 
in mining operations. The Pelton water-wheel was next 
described, and the Laval steam turbine as an evolution of the 
Pelton wheel. It was explained that for maximum efficiency 
the cups must, in both cases, move at half the velocity of the 
issuing fluids. It was next explained why a tube through 
which water was passing could be coiled up and yet would 


have no tendency to straighten itself out. This was due to 
the exact equilibrium of pressures between the outward pres- 
sure at every point and the pressure inwards due to the curva- 
ture of the tube. When, however, there were open ends this 
equilibrium was shown not to exist. A modification of a 
Hero engine was shown in illustration of the back-pressure at 
the ends of tubes through which fluids were passing. Reac- 
tion engines based on the same principle were next referred 
to, and elicited a high tribute of praise to the Hon. C. A. 
Parsons for his success in having converted, after something 
like 20 years’ patient plodding experimental investigation, a 
shadowy theoretical possibility into a highly useful practical 
engine. The Parsons steam turbine was now a recognised 
standard engine, and a beautiful model was shown of the 
„Viper,“ a torpedo-catcher built for the Admiralty on which 
the Parsons engines were fitted. . 


Lecture V.—Saturday, January 6th. 


Mr. Boys began this lecture with the subject of aeroplanes, 
which he had touched on at the conclusion of the previous 
lecture, by showing that flat pieces of card or paper dropped 
from a height did not pursue a straight path, but were soon 
set into a rapid whirling motion, the general direction being 
away from the vertical. No satisfactory explanation of this 
* flight" had yet as been given. The principle received an 
important application in the large kites now being employed 
in American meteorological observatories. Such kites have 
been known to rise to heights of as great as two miles. The 
problem of artificial flight was next approached. It was 
explained that the two main problems to be solved in connec- 
tion with artificial flight were: (i.) successful balancing when 
in the air, and (ii.) the getting on board sufficient power for 
purposes of balancing. The names of Lilienthal and Pilcher 
were mentioned as two aeronauts who had paid the penalty 
of their lives whilst making experiments with their soaring 
machines. Mr. Maxim's flying machine was then illustrated 
by means of photographs, and an account of a very striking 
trip which Mr. Boys had made, in company with Lord Kelvin 
and Lord Rayleigh, given. This concluded his references to 
aeronautics. The question of fluids moving with velocities 
greater than that of the containing vessel was next taken up. 
It was shown that by gently stirring a saucer filled with tea 
and containing tea leaves, all the tea leaves settled into a little 
heap at the centre, and the tea could be very readily poured 
off absolutely free from leaves, dust, dc. The explanation 
of this action was not that owing to the greater specific 
gravity of the tea leaves these tended to settle down, but 
that, owing to the viscosity of the liquid, the velocity of any 
particle increased from zero at the side of the saucer to u 
maximum at the centre of the liquid surface. The path of a 
particle was therefore along a spiral, and the force acting on 
it was towards the centre. The flow of water round river 
bends, and its effect upon the banks and scenery, received 
an analogous explanation. The machine known as the 
Cyclone, used especially in large flour mills for clearing 
the atmosphere of smali dust particles such as flour, sawdust, 
&c., was shown in action and its principle explained in a 
similar manner, the fluid air taking the place of the liquid 
water. The question of tornados was next discussed. The 
air at a certain spot becoming strongly heated, rises upwards, 
and is replaced by a rapid influx of air from all sides. 
Under the influence of the earth’s motion this new air was 
set into rapid rotation, and gave rise ultimately to these 
destructive tornados. ‘Two experiments of Cornu’s, due to 
Weher, were shown to illustrate some meteorological pheno- 
mena. In one the formation of a water spout” was clearly 
demonstrated. A centrifugal fan was placed at the top of a 
large glass tank, the bottom of which was filled with hot 
water giving off visible steam. When the fan was in action 
& column of steam became visible down the central line of the 
tank. By adding soap solution the column could be seen to 
be in great perturbation, causing the tearing away of soap 
bubbles from the centre of the liquid surface. Some experi- 
ments of Prof. Osborne Reynolds on the question of “dila. 
tancy " were next reproduced, but were explained to have no 


| direct connection with the subject in hand, 


G 
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Lecture VI.—Tuesday, January 9. 


Until now the lecturer had treated of the properties of 
fluids in general, and every experiment made with a liquid 
was shown to give rise to a corresponding experiment in the 
case of gases, and rice versá. The properties to be treated in 
the present lecture would, however, apply only to liquids, 
because they depend fundamentally on the possession of a 
surface. It was explained that all the phenomena of surface 
tension which he was about to illustrate and to explain were 
all satisfactorily accounted for on the hypothesis that the 
surface of every liquid behaves exactly and in all respects like 
a stretched thin elastic membrane. The behaviour of a camel’s 
hair brush when taken out of water, the possibility of 
supporting water in a fine-meshed sieve, were readily explained 
on this simple assumption, .À number of amusing toys, 
depending in their action on the properties of surface tension, 
were illustrated and explained. A piece of egg-shell, having 
some light and grotesque figures mounted on it, when placed 
on the rim of a dinner plate, previously wetted, would run 
rapidly along the rim, spinning round at the same time. A 
series of exceedingly interesting and beautiful photographs, 
taken by Prof. Worthington, showing the splash formed when 
arough orsmooth ball was dropped into water, were next shown, 
Spiders made use of the property of surface tension in walking 
over a liquid surface, and more ingeniously still in the con- 
struction of their webs. A water-dropping vibrating pendulum, 
first devised by Prof. Miller and now in the loan collection at 
South Kensington, was next shown. The pendulum was fitted 
with an arm containing a small bottle open at bothends. At one 
swing the bottle came into contact with a reservoir of water 
and was thus filled, the water being detained in the bottle 
owing to its surface tension, while at the next swing the 
bottle was emptied by being arranged to touch a pin that 
caused its contents to escape. Though the amount of water 
which escaped weighed but about half a grain, this sufficed 
to keep a pendulum going, weighing 8lb. The strength of 
these elastic skins varied with different liquids. A tube of 
water, if not too deep, might be turned upside down without 
the water pouring out; but if the surrounding atmosphere 
contains ether vapour, this skin will be weakened and the 
water will pour out. The“ tears of wine’’ and the burning 
of a candle were also explained in this connection. Mr. Boys 
then went on to the question of soap bubbles, which lead 
themselves to many beautiful experiments of great interest. 
Some bubbles blown with saponium were first shown, and their 
peculiar behaviour, and appearance of shrivelling up when the 
air was withdrawn was next shown. A number of attractive 
experiments, all of which are to be found fully described in 
the lecturer’s little book on Soap-Bubbles,’’ concluded the 
course, to which he added the expressions of his indebtedness 
to the assistance obtained from all sources, from manu- 
facturers and the South Kensington officials for loans of 
apparatus, to the Royal Institution staff, and especially to the 
skilled assistance of Mr. Edser. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Report of the Swiss Visit C mite on the Visit of the Institution 
of Electrical Engineers to Switzerland in September, 1899. 


The report of the Swiss Visit Committee was presented at 
a meeting of the Institution last night, and a discussion 
thereon was opened by Mr. R. E. B. Crompton with a 
comparison between British and Continental practice in 
electrical engineering. This report, which is of a voluminous 
character, summarises in its introduction the tour made by 
the members, and in the remaining portion gives a statistical 
digest of the various works and power stations visited. It is 
mainly a report for reference purposes, and consisting as it 
does of a mass of statistical data, we have decided to present 
our readers only with a short abstract of its contents. 

It will be remembered by our readers that prior to the visit 
of the Institution a special correspondent of Zhe Electrician 
made a tour of the places on the Institution programme, and 
contributed to our columns a detailed description of the 


numerous works visited. The series of articles in which these 
descriptions were embodied appeared in Zhe Electrician, Vol. 
XLIII., as below :— 


Page Page 
Alloth Works . .. 448 Sihl Electricity Works ......... 671 
Bale Electric Tramways ...... 448 | Lucerne (Rathausen Works)... 671 
Electric Lighting of Baele...... 449 | Lucerne Municipal Electric 
Rheinfelden e . 621 Lighting Works ............... 672 
Baden (Mesara. Brown, Boveri Lucerne Tramways .. ...... .. 675 
and Co.'s Works) £8 | Stanestad-Engelberg,Stansstad- 
Oerlikon Mm 591 Stans, Stanserhorn, and Bur- 
Schaffhausen . 591 genstock Railways ............ 673 
Winterthur . 595 Burgdorf-Thun Railway ...... 691 
ieh, espina es nan 625 Kander werk . 757 
Messrs. Escher, Wyes & Co.'s Thun Central Station... 738 
Works, Zutich.................. 670 | Thun Indurtrial Exhibition... 739 
Zurich Polytechnic ............ 670 | Interlaken Central Station ... 739 
Swiss Telephone System ...... 671 | Jungfrau Railway ............... 739 


The introductory pari of the Institution report commences 
with a short account of the manner in which the visit was 
arranged. Then follows a series of notes describing the pro- 
gramme carried out. These particulars have already been 
presented to our readera, and therefore need not be repeated 
here. The report announces that at a meeting of the Insti- 
tution, held on Wednesday, September 6th, in the Aula of 
the Polytechnikum, in Zurich, after an address of welcome by 
Prof. Dr. Gnehm, a Paper was read by Dr. Alfred Amsler 
on The Utilisation of Water Power at Schaffhausen." A 
discussion ensued, in which Mr. Gisbert Kapp, Mr. E. K. 
Scott, Prof. J. Perry, Prof. Prási], Mr. Uehlinger, and Mr. 
Addenbrooke took part. It was decided that Dr. Amsler's 
Paper should be printed in the Journal of the Institution. 

Following the introductory portions above described, the 
report gives a series of statistical digests of the works visited, 
the character of which is well indicated by the following 
example which we have selected, this example referring to the 
central station at Zurich. 

THE CENTRAL STATION, ZURICH. 


Owned by the community of Zurich. Built 1831-92. Started working iu 
August, 1892. Principal extensions 1898 and 1899. 
(Vasiled Monday, September 4th.) 
POWER. 
Low-pressure turbines are driven direct 


Water power.— 600 to 1.200 H r. 
High-pressure turbines are driven by 


by the water of the Limmat. 
water accumulated in reservoirs. 

Steam powcr.—3)0 H.P. Steam reserve for water supply, and 2,700 H. p. 
with steam engines for electri-al plant.“ 

AREA OF SUPPLY. 

Power.—Carrent is provided for small motors in business quarters, and for 
the sub-stations at the Tonballe, and at the physical and chemi al 
laboratory buildings, and for the Post Office. 

Light.—All private and public lighting in the town of Zurich. 

Trams.— Current either direct or through the sub-station “Selnau” (at 
present 4—and when other proposed lines are completed 10—lines in 
use, partly private and partly belonging to the town). 

WATER POWER PLANT. 
(Property of the Municipal Water Supply.) 


The whole of the river Limmat with dam, conveyed by canal to turbines. 

Fall.—Varying from 1:5 to 3 metres. 

Turbincs (including those for the water supply).—10 Jonval-reaction 
turbines of 101-150 n.r., two higb.pressure turbines driven frum 
accumulated water at 15 atmospheres pressure, 300 H.r. at 200 revs. 
per min. The accumulated water is pumped up iuto a reservoir for 
driving the high-pressure turbines, 390 n.r. steam engine as reserve, 
valve regulation. 

STEAM PLANT. 

Galloway boilers, fired with gas coke, 

Hori:outul slean engines :— 

Compound engines, with valve regulation. 

Tandem engines, with the Frikari method of regulation. 

ELECTRICAL PLANT. 

System.—Single-phaʻe alternating current, at 50 cycles per second an! 
2,00) volts, for light and power. Three-phase current, at 50 cycles 
and 2,000 volts, for the tramway sub-station. Cont nuous-current, 
500 volta, for driving trams direct. l 

Generators. —'The older alternating-current generators are of th» Kapp 
type, with rotating armature. New three-phase generators, with 
stationary windings of the Oerlikon inductor type. Parallel running 
of b th generators (two plia: es of the three-phase current in eeries for 
single-phase current). 

Conduct. rs (entirely underground) : — 

Primary lines with several ma‘n leads consisting of many cables in 
parallel are run to the distributing pointe, aud from there to trans- 
former stations, with a maximum loss of 5 per cent. Three-phasa 
cable to tlie converter s'*a'ion is quite separate. Secondary conduc- 
tors from each singie transformer station ars separate, bat in case 
of necessity can be switched in, parallel ; three wipe syst2m, 2 by 


100 volta, 
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Transformer stations for 80 kw. to 120 kw., with parallel connected trans- 
formera of 20 kw. 
EXTENSION AND OUTPUT. 
Water poꝛrer.— Minimum 600 H. P., normal 1,000 H. r., maximum 1,600 k. p. 
Provision for enlarging buildings to utilise the maximum horse power. 
Turbines for the water supply :— 
4 Low-pressure at 175 fl. P., 6 at 100 n.r. 
2 High i 500 H.P., and 2 at 30 H.P. 
Steam engines 
1 Steam engine at 750 H.P. and 2 at 1,000 KH. P., total 2,750 H.P. 
1 8 500 H. p. for water supply. 
Electric generators : — 
4 units of 300 H. r., 1 unit at 750 H. r., and 2 of 1,000 H. P., total 
5,950 Hl. P. 
1 unit of 500 n.r. for continuous current. 
Transformers :— 
30 stations, 60 transformers at 20 kw., total 1,2C0 kw. 
Conductors :— Underground cables. 


Primary, total length of line ẽ . 12 kilometres. 
Length of t ecco ne ed eai dia a gea tee 45 ditto. 
Greatest distance............. d U UU nnne 6 ditto. 

Secondary, total length of line sess. 50 ditto. 
Length of wire . CCC 200 ditto. 


Area of supply by the whole plant about 6 square kilometres. 
Lighting..—Connections equivalent to that of 39,000 16 c.p. normal lamps. 
Power. —200 motors, with a total of 500 n.r. Tram sub-station 3 motors, 

at 500 E. P., or a total of 900 H. P. 

Then follows a list of the engineers and contraotors. 

We give below a list of the electrical undertakings and 
engineering works of which digests in the above form are 
embodied in the report :— 

Alioth Electricity Co.’s Works, Munchenstein. 

Messrs. Brown, Boveri and Co.’s Works, Baden. 
Maschinenfabrik Oerlikon Works. 

Messrs. Escher, Wyss and Co.’s Works. l 
Engine Shops and Iron Foundry of Messrs. Sulzer Bros., Zurich. 
Swiss Locomotive Works, Winterthur. 

Iron and Stee) Works of Messrs. G. Fischer, Schaffhausen. 
Ruti Silk Weaving Factory, Zurich. 

Schaffhausen Worsted Mills, Schafhausen. 
Kraftübertragungswerke Rheinfelden, Aktiengesellschaft. 
Zurich Central Station. 

Rathausen Central Station, near Lucerne. 

Central Station on the Kander. 

Zurich City Tramways. 

Zurich-Oerlikon-Seebach Electric Tramway. 

Electric Tramway in the Industriequartier, Zurich, 

Electric Tramway, Lucerne. 

Stansstad-Engelberg Electric Railway. 
The Jungfrau Railway. 
The Burgdorf. Thun Electric Railway. 

It will be seen from the foregoing summary that the Insti- 
tution report forms an admirable work of reference with 
regard to the present condition of electrical engineering in 
Switzerland. Our readers will doubtless turn to the report 
as occasion requires, in order to obtain therefrom data con- 
cerning the numerous and large electrical engineering factories 
and electricity supply works in that country. We hope to 
present our readers with an account of the discussion on this 


report in our next issue. 


ELECTRICAL TIME SERVICE, 


The following is an abstract of the discussion which followed 
ihe reading of Mr. F. Hope-Jones' Paper on “ Electrical Time 
Service," at the Institution of Electrical Engineers, on 
Dec. 14:— 


Mr. J. A. LUND suggested the following classification of electric clocks 
in preference to that of Mr. Hope-Jones—viz., (1) impelled clocka, (2) 
controlled clocks, and (3) synchronised elccks. Au impelled clock was one 
which, as in Mr. Jones’ and other systems, was driven by the current; a 
controlled clock was one by which, by properly controlling the vibration 
of the pendulum, correct time was obtained; while the object of a 
synchronised clock was to have au independent timekeeper which, what- 
ever bappened, wou'd never Le more than a small part of a minut» wrong, 
the arrangements being that every hour the time current was made to clip 
the minute band and set it right. The advantages of synchrenised clocks 
were —they would still have the time if the regulating line broke down, 
provided the clock was fairly well regulated, and they certainly need not 
to be more than half à minute out if it broke down every 24 hours. These 
were considerable advantages as compared to the disadvantages of impelled 
clocks, for if the current working a series of clocks broke down. each clock 
had t» be separately attended to, so that they might all start off togetlier. 
In the matter of impelled and controlled clocks bis firm had put this sort of 
clock up inthe Post Office d- partment at Mount Pleasant and several other 
places, and he hoped, in relativg bis esjporiences with them, Mr. Jones 
would not think he was depreciating his (r. Jones') name or system. The 
Bret telegram he received, after the ercc'jon of these clock+, was to tell 


him to go to one of the offices, where he found the gentleman there nearly 
mad through the tap, tap, tap, every half-minute. In the end an ordinary 
clock had to be fitted up fand the impeiled one disconnected. This 
happened with every one of the impelled clocks which his company had 
put up. Referring to the battery used in the electrical working of olocka, 
he said something better than the Leclanché battery was needed before 
they could keep the clocks going and be sure of them not breaking 
down. <A battery placed there would last six times as long as the 
same battery placed elsewhere. The Silvertown Co. took an im- 
mense amount of trouble to produce & battery for this purpose, and 
for which they made no charge. They succeeded in producing a very 
compact battery, which would go inside any ordinary dial case, and he had 
known them to run for three years with the clock being constantly wound 
up every hour. 

Mr. H. E. HARRISON, referring to electrically synchronised clocks, 
thought it would be absolutely useless to talk about using clocks in this 
way with hourly impulses if overhead lines were used. Half-minute 
impulses would certainly be necessary, at any rate in London. He thought 
that it would not be worth the while laying down an expensive under- 
ground line for so piltry a purpose as the working of clocks. The line 
being of considerable length, would have very high inductance, and a very 
appreciable E.M.F. would have to ba applied. He doubted whether it 
would pay, and even at the prices named in the Paper, which were not 
hizh, he did not think {hey would be universally taken up ; while if they 
reduced the terms, they had still less chance of paying interest on the 
money outlay in underground wires and other plant which was necessary. 
The ingenuity that Mr. Jones had displayed in some of his mechanisms 
had struck him as being simply marvellous, particularly in his standard 
clock for sending out half-second impulses; but he was afraid that the 
actual dial movement would suffer in the course of time from a good deal 
of wear and tear; but then dials were cheap, so perhaps that did not matter 
very much. 

Mr. J. S. RAWORTH did not look at this matter in quite so pessimistic 
a light as Mr. Harrison, who seemed to be rather of opinion that this 
thing would not pay on account of the difficulty of distributing the 
current. But there was no doubt that it did pay already in some places. 
Taking a large hotel with 400 or 500 rooms, he ta'd it was not until one bad 
lived there for a week that ons appreciated the advantages of aa electri- 
cally controlled clock. He had bad some experience of these c'ocks iu 
Paris, and the only difficulty, as far as bis experience went, was the con- 
tinual tick, tick, tick. He had gone into the matter some years ago, and 
ik he had only had Mr. Jones’ Paper in hand at the time, he did not doubt 
but that he would have come to a successful issue with his experiments 
iastead of a complete failure. Mr. Jones's system was a very ingenious one, 
which ought to be perfectly reliab'e. 

Mr. A. H. BATEMAN, speaking from the practical point of view, referred 
to the installation of a series of Mr. Jones’ clocks in a parish hall (the 
name of which he did not mention), which had all worked with only one 
set of batteries perfectly well. The only objection to them was the loud 
ticking, but since then Mr. Jones had shown him a similar clock working 
perfectly silently, so that evidently this nuisance could bs overcome. 

Mr. STOCKWELL said there was no use denying the fact that there 
was a very big future indeed before electric clocks. With regard to the 
step-by-step moveinent advocated by Mr. Jones, he said before the lecture 
started he had touched the minute hand of one of these clocks and away 
it went for a quarter of an hour for one click. At Liverpool-street station, 
however, his firm had erected a clock with four dials 6ft. in diameter, the 
principle of which was entirely new and had as yet only been protected 
by a provisional specification. It was a one-wheel movement and a step- 
by-step movement, and he would defy anybody to move it more than one 
tooth at a time, even if a ton weight was put upon the hands. There had 
been great stress placed on the noisiness of electric clocks, but it was 
perfectly possible to make them silent. He had them in his own home 
in every room, and there they were as xilent as could be. With a little 
rubber attachment he was enabled to make them so silent that they would 
not think there was a clock iu the room. With regard to the Post, Office, 
they were so far salisfied with the system instalied on their premises that 
they had placed an order for their Mount Pleasant premises, accou- 
modating some two or three thousand sortera, to be entirely fitted up 
with electric clocks. With regard to the battery power, he drew attention 
to the fact that a clock exhibited by Mr. Jone, having 4ft. or 5ft. hands, 
required seven dry cells to drive it. Fortunately, bis firm drove them 
with oaly one cell; but at the same time, whether they had one cell or 
seven cells, they would give out. They did give out. They, as clock- 
makere, were doing their very utmost to introduce to the market a 
reliable, sound, and commercial article, and a thing which would be of 
value not only to themselves but to the world at large; but they relied 
upon the electrical profession to find them some sort of constant battery 
that would not fail them ; such a thing as that was badly and sadly wanted. 
In conclusion, he thanked Mr. Jones exceedingly for his Paper. He had 
read it. re-read it, and re-read it again, but he could see nothing novel init to 
what Mr. Jones had told them at the Horological Institute three yeara ago. 

The PRESIDENT said that some time ago he had occasion to go over 
the Institution of Mechanical Eagineers building, and he noticed the whole 
of the building was fitted with Mr. Hope-Jones' system of e'ectrie clocks. 
He had also been invited to pay a visit to the new building of the Surveyors’ 
Institute, and there he found the same clocks installed again. Was there 
anyone present who knew whether the clocks ia these two places had been 
giving satisfaction! | 

Mr. E. WORTHINGTON (secretary of the Institution of Mechanical 
Eugineer-) et ited that the clocks referred to by the President had been in 
use fur twelve months. They at first had a good deal of trouble, but 
fortunately he at last found the cause of the trouble, which had nothing t» 
do with the clocks. It was a very bad. piece of wiring, and since that waa 
made right the clocks had given almost per-ect 3itefiction. Mr. Rogers, 
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thesecretary of the Surveyors' Institute, had told him they were quite 
satisfied with the clocks in that building. 

Prof. W. E. AYRTON asked whether the rate of going was found to be 
at all affected by the time constant. In other words, was there any inten- 
tional interval between the lifting of the weight ard when it began to 
depress the wheel? They would see the weight fall and made contact with 
the armature when it had fallen by a convenient amount. Then how long 
it took at rest depended, he supposed, on the battery and the time constant 
of the circuit. Supposing he were to put say a self- induction in the 
circuit, would this tend to make the master-clock go a little faster or a 
little slower, or was there in this arrangement any intentional interval of 
time after the raising, before it began to introduce a driving force? In an 
electric clock which he had had to test some 15 years ago, and in which 
there was a similar contrivance, there was an intentional interval of time 
before the weight began to exert a driving force and its being lifted, so 
that naturally it was commenced to be litted at a given point; then the 
pendulum went on alone, driving the clock for a short interval of time. 
Consequently, the weight being lifted quickly or slowly on account of the 
weakness or strength of the battery, the time when the weight began to 
exert a driving force was always exactly the same. 

Mr. G. W. FRODSHAM held very much to the view that every clock 
should have in it some internal force remaining independent of the current. 
This was the principle of the Belgian system. With regard to the current 
of a synchronised clock not being fully occupied, he thought it would be 
very easy to introduce clocks with contacts which could be made every 
minute or every quarter of an hour, so that if they had 50 clocks each 
would be synchronised at a different time. Some years ago he thought it 
would be a good thing for observatory purposes to devise an instrument 
which would give astronomers the power of recording half-seconds upon a 
strip of paper. He thought he would break the current every half-second 
by passing it through the escapement of a chronometer. He bad discovered 
a difficulty, however, which had alzo been experienced by somebody else at 
Geneva, and chat was that the current passing through the escapement of 
*he chronometer created an attraction between the spring and the fixed 
screw, which altered the rate of the chronometer, to that it had been 
necessary to make two trains of wheel-work, one to make it keep time and 
the other to make it break. 

Capt. ACLAND had what he thought was one of the worat specimens 
of Hope-Jones clocks in his front hall, which had heen running quite satis- 
factorily. It was true there was a tapping noise, but he got used to that ; 
but within the last year he bad purchased a movement which was so silent 
that when he put his ear to the case hecould not hear it. Hisidea of how 
to attack these problems was not to invent new ideas, but to remove the 
difficulties in the way of the old ones. 

Mr. HOPE-JONES, replying to Mr. Lund, said that in adopting hisown 
classification of electrical clocks he bad followed the accepted classifications 
in France and Germany, where this matter was much more fully gone into. 
They must recollect also that the standard works on this subject were all 
published abroad. Mr. Lund had pointed out that in the method advo- 
cated by him (the author) contact was required every half-minute, involving 
considerable waste of battery power. But he would point out to Mr. 
Lund that the demand made upon the battery was somewhat lees than 
that made by synchronising. Forthe amount of current required to over- 
come the friction upon the hands was considerable, and for that purpo:e 
a contact of at least one second duration was required. With regard to 
the question of silencing the ticking of his clocks, he showed & simple 
arrangement which completely deadened the sound. It was not a difficult 
matter to tilence clocks, and he might safely aay that if the gentleman 
referred to by Mr. Lund had been provided with one of these arrange- 
menta, which was cemented to the back of the dial, be would not have 
complained any more. In regard to Prof. Ayrton's remarks, he pointed 
out that in the pendulum movement exhibited probably the maintsining 
spring bad not been noticed. The clock, which supported the weighted 
lever, ccmmunicated its thrust to a running disc, but that running d'ac 
was not, as drawn in his diagram, mechanically connected with the wheel. 
There was aleo a back step click provided, engaging with a running wheel, 
which came into operation just before the winding took place. The 
result was that the pressure was never off the escapement, even at 
that very instant of time when the winding was taking place. He 
only applied this in order to be theoretically perfect as a timekeeper. 
In connection with the absence of lock in turret clock movements, 
his explanation was this They would observe the pair of bands on the 
movement exhibited were ribbed aluminium aud very light indeed. "They 
were driven off a very small movement for bands of that length. The 
intention was to work behind a sheet of glass in exactly the «ame way ax 
shown. Asa matter of fact, he had in bis workshop the dial, glass, and 
frame from which these bands and movement tad been taken out, but he 
did not think it worth while bringing them with him. It was an instrument 
for working bebind glass. If the hands were exposed to the weather, then 
of course the lock would have to be made equal to the occasion. With 
regard to the clocks in the Institution of Mechanical Engineers, the prin- 
cipal trouble had been due to the flooding of a conduit box, which caus2d 
blowing of the main fuse and stopped the lights, and consequently the clocka. 

The PRESIDENT mentioned that for more than a year he had had some 
of Mr. Hope-Jones' clocks in the Technical College at Finsbury, two dials in 
the lecture theatre and two others, but he had not yet been sent to the mad- 
house by the noise, Until they had good batteries the clocks had given 
trouble, but once he had obtained some good batteries, which was just a 
year ago, not one of the dials had been a fraction of a minute out. They 
had kept absolute synchronism all through. He had ordered t «o more 
dials for the chemical laboratory, because there could not possibly be a 
better clock than an electric clock, which could be sealed up hermetically 
so that the fumes of the chemical laboratory did not get inside. 

A vote of thanks was then passed to Mr. Hope-Jones, and the discussion 
termirated 


THE ELECTRIFICATION OF THE ATMOSPHERE.* 


From a report recently issued by the United Stat»s Weather 
Bureau we gather that the electricity of the atmosphere continues 
to be a subject of systematic observation for several American 
meteorologists. It is curious to notice the extensive use which they 
make of kites as a means of electrical exploration. The kites flown 
by Mr. Alexander McAdie and his associates are not, however, quite 
as simple in build as the memorable one sent up from a field in tbe 
neighbourhood of the Philadelphia of 1752; they differ as much 
from the Franklinian original as the air-shipa of to-day differ from 
the fire-balloons of Montgolfier. The well-proportioned kites of the 
Hargrave pattern, while better able to cleave their way through the 
air and to remain poised in equilibrium for a long time, have only 
thia brauch in common with their historical prototy pe —that the fine 
cord which serves to flv them has a thin copper wire wound spirally 
round it. The end of this conductor is connected at the observing 
station with the needle of an electrometer, one pair of quadrants 
being kept at a constant high potential and the other at au equal 
negative potential. This arrangement affords the best means we 
have to-day of determining the electrical conditions of the higher 
stretches of our atmosphere. During the first few m nths of 1892 
t-n kite ascents were made at the Blue Hill meteorological observa- 
tory, situated 10 miles south-west of Boston. The average altitude 
attained was 7,600[t., the greatest being 1 2.300 fc. f 

The most notable results obtained in the earlier experiments mad: 
at the Blue Hill Observatory showed that showery or thunderstorm 
weather is not the only meteorological state which gives strong elec- 
trical indications. At other times, even with a clear and cloudl-ss 
sky, the needle of the electrometer would move sometimes creepingly 
and at other times violently from its zero position. From the instra- 
ment 100m of the observatory it was easy to tell, by watching the 
spot of light focussed on the scale, whether the kite was rising or 
falling. or whether it was stationary, the needle promptly responding 
to every change of altitude. On one occasion & kite was raised at 11 
in the morning and kept up until 10 at night. Towards sunset the 
spot of light became restless and shortly afterwards a storm wai 
otserved looming up from the west. Whole it continued a perfect 
fusillade of sparks could be drawn trom the wire ; and, as the dark- 
ness increased, a torrent of sparklets played between the air-gapa of 
the quadrants, the ince:saut sizzling threatening at times to burn 
the instrument out. For the aske of safety it was decided to 
sever the connection with the electrometer; but this was not 
effected without some apprehension, and without the operator's 
experiencing a shock which is described as somewhat more than 
gentle. The end of the wire was finally carried out of the 
observatory and made fast on the hillside, a lit:le distance away. 
When courage was restored various experiments were tried, as the 
opportunity was considered to be too good to he thrown away, A 
105 volt lamp was connected with the wire, but there was no incan- 
descence of the filament, though some illumination was observe J. 
which was probably due to a creeping of the charge over the surface 
of the bulb. Stinging sparks were drawn from the wire, which were 

tly augmented in brightness and report by placing a conten-er 
in the circuit. This leads one to think that interesting results shoul l 
be obtained by forming ths recviviug end of the kits wire iato an 
appropriate coil aud placing a suitable secondary within it. Then, 
on inserting a rapid cuntact breaker in the outer primary, the current 
derived from the nir could be transformed down into one of lowe: 
potential and greater amperage, thereby “harnessing ” the electricity 
of the atmosphere and realisiug at last. the ardeat hopes of many a 
modern Franklin. But of course such a transformer has to be built, 
ani "i means of securing a constant supply of high voltage to be 
found, 

Mr. Frank Eldy, of Bayonne, N V., was possibly working on 
these, or on parallel lines, last February. His experiments, however, 
appear to have hat more of the sensational element than of the plain 
scientific character about them. On one occasion he seat up a kite 
to which was attache] a pasteboard Leyden 151in. in diameter. When 
it attained a height of about 400ft, sparks were easily drawa from 
the wire. Two jars were then joined up together, and when this 
battery was connectel with the kite wire, powerful discharges are 
sud to have been obtained. This achievement is specially note- 
worthy, a3 it is probably the first instance we have of a con den:er 
being sent aloft. 

The following table shows the potentials recorded at tw» 
stations in Washington on a November day, the first being 
500ft. above the ground and the second 45ft, The apparatus used 
at both were the usual water-dropping collector and its associate! 
electrometer. 

* From Engineering, Jan. 5, 1900. 

t M. Teisserenc de Bort sent up a ki e from the Trappes met sorological 
station in France, which is said to hive reached a height of 4,500 metres 
(14.100ft.). These heights are ascertained by measuring a bass-line, and 
x angles of elevation of the flying-kite at the two extremities 
of it. 
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Time. Monument. Signal office. Difference. 
P.M. Volta, Volts. Volts, 
1.30 900 216 684 
1.32 888 246 642 
1.34 900 216 684 
1.36 862 246 616 
1.33 875 240 635 
1.40 825 222 605 

Mean 875 | 231 644 


Higher potential differences frequently occur in electric storme. 
Mr. McAdie relates tbat, one May afternoon, while up in his Wash- 
ington ey rie, 500ft. above the surrounding thoroughíare, he noticed 
over the Virginian hills a patch of dark cloud, and thereby knew 
that a thundersquall was at had. At ten minutes to three,” he 
writes, the clouds are overhead, and this is the last we shall sae 
of the outside world until the storm is over, for it js necessary 
that the heavy marble door windows be swung to. All is dark in 
the monument, save for the beam of reflected li ht travelling along 
the ground-glass scale. From the south window the nozzle of the 
water-dropping collector protrudes through a small opeuing. The 
wind rises, and we notice the needle moving steadily towards the 
poiut marked 1,000 volts positive. This means that the pull upon 
the air is steadily increasing. Suddenly the needle flies to the other 
side of the scale, and we know that the air, like a piece of over- 
stretched rubber, bas snapped and given way under the strain. The 
pull is now negative ; the needle aances about, and we hear outside 
the rumble of the distant thunder. Nearer comes the storm, judgin 
from the rapid fluctuations of the needle. Values of 3,000 or 4,000 
volts are recorded.* The deflections are at times greater than the 
ecale-fimits. Placing:the eye close to the peep-hole through which 
the nozzle protrudes, the little stream of water is seen twisting and 
breaking into spray, but becoming normal as soon as a flash occura, 
only to (Dem to twist and di-turb itself again“ 

Such, in brief, is the history of most of our thunderstorms, as it 
also is of snowstorms, and especially of hail.torm». Duriog these 
last the behaviour of the spot of light is oftea of the wildest 
character, thereby denoting e'ectrical disturbances of a high order. 
This fact, taken 1n connection with Mr, Frank W. Very’s observation 
of the existenze during such atmospheric perturbations of vast whirl- 
winds with horizontal axes, has enabled that American meteorolo- 
gist to propound a theory of the formation of hail which appears 
ecomewhat plausible. Such a wind woull whirl the warm, aamp, 
surface air up to high, cold regions. In pas-ing through these 
refrigerating los the vapour would condense and freeze out int» 
small ice-crystals. These needles, initially small, would share in 
the gyratory movement of the air, and be carried round the spirals 
of the whirlwind, making important additions to their masses at 
each passage through the lower moist strata. It will be seen that 
this explanation accounts for many of the peculiarities of a hailstorm, 
such as the lowering of temperature, the zonal structure of the hail- 
ston-s, and the accompanying manifestations of electric energy. 
Indeed, the whir:ing mass of air, together with its granules rapidly 
increasing in size and number, forms a veritable electric generator of 
the frictional type. As already stated, the continuous observation of 
atmospheric electricity shows that the air is electrified at all times, 
ttorm or no storm, and also that the distribution of electric density 
is far from being uniform. In fair weather the potential of the air — 
the rormal potential, as it is calleJt—is usually positive, its 


numerical value increasing with distance from the ground. In 


Great Britain the rse is about 50 volts per foot, but steeper 
gradients are not uncommon. In warm, dry countries the rate 
13 still higher. It has been asked whether this electric field 
which surrounds our globe extends indefinitely out into space, or 
whether its lines of force pass beyond the region of clouds and end 
where invisible particles separate the sunset red from the midday 
blue. To answer this question, we must appeal to observations taken 
at the greatest possible distances from the surface of the earth. An 
analysis of the records of the Sonnblick Observatory, situated in 
Salzburg, at an altitude of 10,000ft., a3 well a3 of observations taken 
in balloon ascents, tends to show that this normal fie'd, like our 
atmcsphere, is coufined within comparatively small limi's. While 
the latter dees not much exceed 100 miles or to, the former seems not 
to extend beyond 10,0COft. or 15,000ft. At this and greater altitudes 
there appears to be such little appreciable variation of potential 
that we may say the field is practically constant. This would mean 
that the earth’s lines of electric force end at about that elevation, aud 
that we have there the location of the positive charge corresponding 
to the negutive electrification of the ground. This layer and the 


~ At the Eiffel Tower, in Paris, values as high as 10,000 volts have been 
registered. 

t Elster and Gei:el—two indefatigable workers—have done good service 
in iosisting on the distinction betaeen ths normal e'ectric field and the 
accidental, The latter is of the nature of a disturbance brought about by 
precipitation, the presence of clouds, snow, dust, emoke, whirling 
air, &c. 


surface of the earth form the coatings of Nature’s great condenser, 
Our buildings and monuments project some little distance up 
between them, and the heavier clouds of our skies sail about at 


varying heights through this heterogeneous dielectric. 


It is not enough, however, to recognise the fact of this electrical 
separation ; we want further to know what may be the causes of so 
remarkable and permanent a phenomenon. At one time evaporation 
pure and simple fas looked upon as the principal agent; but 
Faraday dispelled the illusion by showiug that the electrification 
observed in laboratory experiments was due, not to the mere escape 
of vapour particles from the surface of the heated liquid, but to the 
friction which took place between the spray produced and the sides 
of the vessel. This conclusion has never been invalidated ; recent 
researches, on the contrary, tend to confirm it. | 

Abandoning, then, the evaporation hypothesis, we have nothing 
left as an efficient cause of the electrification of the air but “some 
form of contact,” as Prof. Schuster says, “or of friction between 
dropsof water and air, or between water and ice, or between any two 
of the various bodies present in the atmosphere." According to 
Trowbridge, “the friction of water particles against material 
substances is abundantly able to produce a high degree of electrifica- 
tion." Dr. Lodge attributes the electricity of the atmosphere to the 
same cause which produces the charge in the hydro-electric machine. 
Here the exciting agent is known to be the friction of water drops 
driven by steam over the aolid surface of the jet. In like manner, 
winds driving the spray of mist against rock and ice surfaces must 
set up a difference of potential between the bigher layers of the 
atmosphere and the earth. Prof. Tait is of the rame mind, for he 
holds that the mere contact of particle» of vapour with those of air, 
a3 they interdiffuse according to the kinetic theory, is sutticient to 
bring about a difference of potential. 

The rubbing of dust and sand particles against the air has also 
been referred to as a potent cause of electrification, and this is wel! 
borne out by observations made in the Sahara, espec'ally during the 
prevalence of the warm dry wind known as the siroczo," * and a'so 
in the neighbourhood of the Pyramids, as ehown by tbe following 
very curious experience of Dr. Werner von Siemens. Having 
ascended the Great Pyramid of Cheops with a number of friends, he 
relates that he soon obtained evidence of the highly electrical con- 
dition of the surrounding medium, notab'y from a bottle of wine 
which he held in his hand, aud which surprised him with a strong 
shock when he attempted to touch the tintoil covering of the cork. 
He then realised that he was holding not merely a bottle of 
invigorating liquid, but an electrical condenser of unexpected capa- 
city. The inner coating—the wine—was brought into connection 
with the tinfoil through the damp cork, whilst the metallic label 
forming the outer coating was earthed through the hand of the experi- 
menter and the body of the Pyramid. In the interesting account of 
this event which Dr. Siemens has left, he adds that the Arabs, having 
watched his proceedings for several days with suspicion, and having 
discussed the matter among themselves, concluded that the travellers 
were a party of sorcerers, and therefore ordere 1 them to discontinue 
their incantations, Perceiving that there might possibly be some 
trouble, he took out his biggest bottle and charged it from the 
ambient air, believing that it might prove an excellent means of 
defence in case of aggressive measures on the part of the sons of 
the desert. And it was well he did so, for the Arab chief- 
tain, irritated by his persistence, suddenly seized him by 
the arm, and tried to drag him down the slope of the 
Pyranvd. “ At this critical moment,” writes Dr. Siemens, * I brought 
the top of the bottle to within striking distance of the tip of h's 
nose. The charge exceeded my utmost expectation. The chieftain, 
whose nerves had never before received such a shock, rushed away 
with a loud howl, and vanished from our vicinity, followed bv ail 
his comrades.” 

A very important contribution to the subject of atmospheric elec- 
tricity was made in recent years by Dr. Philipp Lenardt iu his Papers 
on the electrical condition of the air in the neighbourhood of foun- 
tains and waterfalle. By a very careful investigation he showed that 
when drops of water fall upon a water surface they give a negative 
charge to the air; and if allowed to fall upon a hard wet slab of any 
material the air-charge is considerably increased. IIe also satisfied 
himself that no charge was communicated to the air while the drops 
were actually falling, the seat cf electrical disturbance being the 
agitatel water at the foot ot the fall or the rocks on which the 
drops impingeJ. IIe al-o found that the negative electrification of 
the air was modified by the presence of common salt dissolved in 
the water, as small a quantity as 1 per cent. sufficing to change its 
sign. With 5 per cent. the development of positive electrification 


was a maximum. 


* A. Féret, writing ia Cosmos, October 17, 1899, says: II suffit alors 
d'une couverture brusquement déployée, d'un peigne vite passé dans les 
cheveux ou la barbe pour produire des étincelles. Les tentes se transfor- 
ment en autant de bouteilles de Leyde, d'où l'on peut tirer, au plus leger 
frólement, des étincelles de 15 et méme 25 centimetres.” 

f Formerly assistant to Dr. Hertz, and now Professor of Physics in the 
University of Kiel. 


410 THE ELECTRICIAN, 


JANUARY 12, 1900. 


These results appeared to have such an important bearing on 
electrical theory in general, and also on the origin of atmosplieric 
electricity, that they were repeated by Lord Kelvin and Mr. Magnus 
McLean in the physical laboratory of the University of Glasgow. 
All Lenard’s observations were confirmed but one, the exception 
being a very important one. These Glasgow experiments did not show, 
as Lenard inferred from his, the absence of all electrification 
while the drops were passing down through the gir ; for, when there 
was no obstruction to the artificial shower, evidences of a small 
degree of negative electrification were always detected, This is a 
very significant and suggestive observation, because meteorolegical 
records almost always indicate strong negative values while rain is 
falling. 

From these researches we conclude that every raindrop falling on 
the ground or on ponds, lakes, and rivers, as well a- every drop of 
fresh-water spray falling back on a fresh-water surface, sends a 
minute quantity of negative electricity into the air; whilst every 
drop of salt-water spray falling back into the sea from breaking 
waves sends positive electricity into the atmosphere. As bv far 
the greater part of the earth’s surface consists of saline waters, 
positive electricity must greatly preponderate. It is not unlikely, 
then, that we have in the tossing and wind-driven surface~ of our 
oceans a distributed power house ever at work in generating the 
normal positive electrification of our atincephere, It is true that 
negative electrification has also been registered during fine weather ; 
but this could generally be attributed to the heavy rains which 
fell in the vicinity, or at least to the verv moi-t conditions 
that prevailed there. In the case of snowstorms it lias been 
noticed that when the flakes were large the sign of the electrifica- 
tion was often negative. This, too, is precisely what one would 
expect, inasmuch as large flakes are remarkable for the incom- 
pleteness of their crystalline structure, and also for the amount of 
condensed moisture which they contain. They are practically 
equivalent to an assemblage of tiny water drops held together by 
the texture of the flake, and hence the negative electrification 
which they produce as they elip through the successive layers of 
the atmosphere, 

We have already referred to the marked electrical manifestations 
that frequently accompany a hailstorm. For a satisfactory explana- 
tion we must remember two facts established by experiment —viz, 
that water becomes positive when rubbing against air and negative 
when rubbing against ice. From these we infer that there must be 
a strong potential difference between ice and air, the former bein; 
positive to the latter. Consequently, the displacement ot the ive- 
p as they are churned round and round in a hailstorm must 

competent to develop no inconsiderable degree of electrification. 

Although people say there is thunder in the air," when they 
really mean that their feclinge, or their experience, or both, indicate 
the approach of an electric ~torm, it is curious to note how reticent 
electrical instruments are about the matter. It is not, indeel, until 
the clouds in to rain that the electrometer gives notice of any 
disturbance. Then the variations of potential follow in great 
rapidity, being often so violent as to send the spot of light off the 
scale. From what has preceded we can readily uuder-tand the fitful 
behaviour of the electrometer needle as soon as rain begins to fall, 
but how are we to explain its previous inaction! Prof. Schuster 
supplies the answer. The two oppcsit-ly clectritied cloud nases, 
or electrified layers at different levels, produce strong ficlds between 
them and weak ones without. The storm-clond from which the 
lightoing strikes is nearly always associated with a cirrus layer 
above it, so that the flash occurs more frequently between these than 
between the cloud and the ground. Therefore, the instruments of 
our observatories, being so far away from the fiel l of force, can but 
imperfectly indicate the electric stress or the distribution of electric 
potential in the neighbonrhood of a cloud. 

The whole subject of atmospheric electricity is one that comes 
directly home to us. Weare familiar with its most impressive mani- 
festations, and we are naturally anxious to know the agents that 
are concerned in establishing the earth’s normal and accidental 
fields, as well as the precise mechanism which liberates the hor-e- 
power of our electric storms. But we must be content fer the 
precent with very slow approaches to the solution of this great 
miteorological problem. It is a difficult one, because it aims at 
nothing less than a close inspection of the inner workings of Nature. 
The old Roman was particularly well iospired. when lie wrote, 
* Felix qui potuit rerum cognoscere causas? ‘Lhe few advances made 
during recent nu. encourage the hope that we mav -oon be able to 
penetrate further, and tbat the older theories and terms which we 
cannot yet abandon may be replaced by views and a terininolosv 
that will correspond to something neither fictitious nor merely 
descriptive, but very real in the world around us. 


—..—.;.—. à 


Boers and Electricity.—4A correspondent of the Morning Post 
states that the Boers have stretched wires across the roads in the 
immediate neighbourhood of their positions, which when they are 
touched ring electric bells near the pickets 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 
New York, December 30, 1899. 


Telephone Service in New York.—On January 1, 1900, the 
New York Telephone Co. puts in force the following schedale 
of message rates for telephone service in the borough of 
Manhattan. The rates apply to party line stations, two 
stations on a line. 


Number of messages to Additional local 


Annual rate. 


be sent in one vear. messages, 
600 Bc. 
800 75 8c. 
1.000 87 Be. 
1.200 99 Te. 
1.590 117 Tc. 
1.800 | 135 60. 


This new schedule, which offers a minimum rate of $60 a 
a year, or $5 a month, for 600 local messages, is in line with 
the policy pursued by the New York Telephone Co. since the 
introduction of message rates in 1891, of reducing the rates 
as experience showed any reduction or modifications to be 
practicable. The introduction of two-party line service in 
Manhattan is largely due at the present time to the extensive 
progress made with the installation of the common battery or 
relay system in the equipment of the New York Co’s 
exchanges. One of the various novel features of the relay 
switchboard is a selective signalling device, which enables 
either station on a two-party line to be rung up without 
making a sound on the bell of the other. This of course pro- 
vides a satisfactory party-line service for moderate users, as 
the principal disadvantage of party line service has hitherto 
been the ringing of both bells whenever either subscriber was 
called by the exchange. There will still remain the fact 
that two parties connected to a single telephone line cannot 
both use it at once; but since this class of service is prin- 
cipally directed to moderate users, this should offer no 
great hindrance to its extensive adoption, in view of the 
cheap rate at which it allows New York telephone ser- 
vice, with its rapid communication and vast facilities, 
to be supplied. The steady reduction of rates made by 
the New York Telephone Co. and the extensive publicity 
in which it has indulged during the past few years have 
resulted in a very rapid growth of the system. The number 
of telephone stations added to the New York Co.'s 
System in Manhattan and the Bronx during the year 1899 
was about 10,500, or rather more than thé total number of 
telephone stations in old New York city in the middle of 1391, 
when the Metropolitan Telephone and Telegraph Co. 
had been in existence for over fifteen yeara. Ia five years 
after the introduction of message rates the New York Tele- 
phone Co. more than trebled its system, and the increase 
has been at a sharply increasing rate, as shown by the 
enormous gain of the past year. 


Tariff on Electricity from Canada.—The officials of the 
United States Treasury Department are considering a propo- 
sition to levy a tariff duty on an electric current generated 
in Canada and conducted across the border into the United 
States. The question was raised by the Niagara Falls Power 
Co., of Niagara Falls, N.Y., against the Ontario Power Co., 
the rival concern across the river at Niagara Falls, Ont. The 
Ontario Power Co. proposes to extend its lines to as many 
points as possible in the United States, selling its light and 
power to as many customers as it can get. This business, of 
course, competes seriously with that of the American company, 
and in a communication to the Treasury Department 02 the 
subject the officera of the company represent that, inasmuch 
as the electric current is a thing of value, bought and sold, 
and that since it comes in competition with an American 
industry, it should be made subject to duty. The Secretary 
of the Treasury has submitted the question to several leading 
collectors of Customs in various parts of the country, with & 
view to obtaining their opinions. Five or six years ago it was 
proposed to levy tariff duties on natural gas piped across the 
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Niagara river from Canada, the Treasury Department holding 
that the gas was an enumerated, unmanufactured article ” 
under the McKinley law. The Board of General Appraisers 
upset this ruling, declaring that gas is not an “ article,” and 
on appeal by the Government the Supreme Court of the 
United States upheld the Board of General Appraisers. 


Havana Street Railways.—At a meeting last week all the 
street railway interests in the city of Havana were consoli- 
dated, terminating a contest which has been running more 
than a year. The Havana Electric Railway Co. acquires the 
rights and stocks of the Havana Traction Co., which becomes 
part of the Havana Railway Co., the electric company turning 
over to the traction company certain interests in the united 
company. It is expected that a complete system of electric 
railway will be in operation by June 1. The capitalisation 
of the company remains unchanged—namely, $5,000,000 of 
preferred stock, 85,000,000 of common stock, and a firat mort. 
gage representing $5,000,000 of 5 per cent. 50 year bon ls. 


Wireless Telegraphy in the Navy.—A dispatch from Wash- 
ington states that the Navy Department has decided to make 
its own experiments in developing wireless telegraphy, and to 
abandon the proposition of Marconi for furnishing the navy 
with apparatus and other appliances. Hear- Admiral Bradford, 
chief of the Equipment Bureau, will shortly establish two 
stations, one at Newport and the other on Coasters Island 
across the bay from the Newport apprentice school, where 
classes will be formed to begin the work of developing 
wireless telegraphy. This decision was due to the terms 
presented by Marconi, which the naval officers believed 
excessive. 
with 20 instruments at an annual rental of $1,000 each, 
and refused to allow less than this number to be secured. 
Admiral Bradford was willing to purchase two sets of 
instruments with which to make tests on ships of the 
service, but Marconi’s refusal to sell that number brought an 
end to the negotiations. Admiral Bradford believes that by 
careful experiments the navy will be able to develop a wireless 
telegraph system that will be superior to that of Marconi. 
Classes of officers are to be ordered to the Naval War College 
to undertake the plan. The army is now making its own 
experiments, and so far, Gen. Greely (the chief signal officer) 
declares, with success. 


CORRESPONDENCE. 


ELECTRIC WIRING AT BONN. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I think we are much indebted to your energetic 
correspondent, Mr. Bathurst, for his letter in your current 
issue describing the method of wiring at Bonn, where the bare 
return is adopted. The method, however, is apparently in 
use for economical reasons only, for since the bare return is 
run separately from the insulated lead in the metallic pipe, 
there is not much gain, if any, in the matter of safety. This 
I maintain can only be secured by combining the insulated 
lead and bare return under one metallic covering, 

Notwithstanding your note at the end of Mr. Bathurst’s 
letter, I cannot help having the impression that you, Mr. 
Editor, have leanings towards the old system of wiring with 
wood casing. When I was at school I once asked my master 
to define the difference between a Tory and a Radical, and he 
replied that a Radical calls for change for change’s sake, 
but a Tory only called for a change when it is really 1equired.”’ 
In view of recent events, of which the daily papers have no 
doubt made more than was warranted, the advocates of 
metallic tubing like your correspondent, Mr. Bathurst, and 
myself, have strengthened their;position in demanding a change 
in the present practice. I certainly think that we may now 
claim if is required. 

Some seven or eight years ago I approached the leading 
electrical firms on the subject of my earthed system of wiring. 
My frontal attack was, I regret to say, ineffectual ; but I kept 
my guns and stuck to my system, which I have used success- 
fully ever since. Now Mr. Bathurst appears, and by a flank- 


Marconi, it is stated, offered to supply the navy 


ing movement obliges the contractor to use his tubing; but 
at present with both wires insulated. Still, however, by 
persistent efforts 1 have no doubt he will succeed eventually 
in getting the outer earthed.” 

Mr. Bathurst hints at further information, and should this 
take the form of a Paper before the Institution of Electrical 
Engineers, the result cannot but be instructive ; and I for one 
would endeavour to attend, although living so far north. Iu 
the meantime I wish him every success in his endeavour to 
get our mutual views adopted, and also that he may issue 
triumphantly out of his electrical Mafeking.— Yours, «c., 

Stirling, Jan. 9. R. FREDERICK YORKE. 


LEGAL INTELLIGENCE. 


— — 
Turner and Son v. Brinsmead. 


This action came before Mr. Justice Matthew yesterday, and was brought 
by Messrs, Turner and Sone, of Denton, Manchester, to recover from 
defendant money due for the erection of an electric lift. Defendant 
admitted the claim, but counterclaimed for breach of contract to 
erect the lift according to terms of contract. Plaintiffs, he urged, were 
to erect on flats in the course of erection at Maitland Park, Haverstock- 
hill, London, N.W., an electric lift. This was to be completed by Jan. 1, 
1898, aud was to be executed to the satisfaction of the defendant's con- 
sulting engineer, the Vestry of St. Rancras, and the insurance company’s 
inspector. This contract was (defendant alleged) not carried out. The lift 
was not finished by Jan. 1, nor, in fact, till November, 1898 ; and it was so 
defective both in design and construction as to be useless and dangerous, £0 
that neither defendant's consulting engineer nor the Vestry officials nor 
the insurance company's inspector would pass it. The work was too fragile 
to bear reasonable strain, and parts were so exposed as to be liable to 
injury from damp, dust, and fire. Owing to these and cther deficiencies, 
defendant had to employ another c ntractor to erect another lift. 

Mr. MORGAN WILLIAMS suid he was electrical inspector to the 
Chelsea Vestry. In his opinion the design was bad and the work wai 
badly carried out. 

The JUDGE suggested the advisability of having a scientific assessor, 
and counsel decided to obtain the services of Prof. A. B. W Kennedy. 
The case was adjourned for this purpose. 


Hilary Sittings. 
The following cases having an electrical interest have been entered for 
hearing at the Royal Courts of Justice during the Hilary Sittings :— 


SUPREME COURT OF JUDICATURE. 


COURT OF APPEAL. 
Chancery General. Appeals. 

Alexander v. the Automatic Telephone Co. (Appeal of plaintiff from 
order of Mr. Justice Cozens-Hardy dated May 12,1899.) (Order not 
perfected.) l 

National Co. for Distribution of Electricity, &c. (Ltd.) v. Gibbs. (Appeal 
of defendant, H. O. Ruelle, from order of Mr. Justice Cozens-Hardy dated 
April 28, 1899, and cross-notice of plaintiff company dated Oct. 24, 1859.) 

The Electric Construction Co. (Ltd.) v. Imperial Tramways Co. (Ltd.) 
(the British Thomson-Houston Co. (Ltd.) third parties) (Appeal of 
plaintiffs from order of Mr. Justice Cozens-Hardy dated Nov. 14, 1899.) 

Heyl-Dia v. Edmunds. (Appeal of plaintiff from order of Mr. Justice 
Kekewich dated Nov. 11, 1899.) 

HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Before Mr. Justice Stirling. 

The British Motor Syndicate (Ltd.) v. J. Taylor and Sons. 

sunimons.) 
Before Mr. Justice Wright (sitting as an additional judge of the 
Chancery Division). 
The Phaeton Electrical Co. (Ltd.). (Petition of A. Vandam and Co.) 
Before Mr. Justice Farwell. 


(Adjourned 


Rucker v. London Electric Supply Corporation (Ltd.). (Action.) 
Fox t. National Telephone Co. (Ltd.). (Action and counterclaim.) 


S:eljes v. Exchange Telegraph Co. (Ltd.). (Action.) 
QUEEN'S BENCH DIVISION. 
Special Juries. 
Hampstead Electric Supply Co. (Ltd.) v. Bromwich and another. (Bill. ) 


- — 


Stray Currents and Magnetic Fields. — According to Engineer. 
inj, Prof. Marini has made some very timely observations on 
the disturbing effects due to trolley wires carrying the usual 
pressure required for actuating electric traction systems. In 
the course of his inquiry he found (1) that the current in the 
insulated conductor exercises a direct magnetic effect, which 
can be detected at a distance of 150 metres; (2) that the 
leakage from the earthed rails forming the return circuit 
extends out to a distance of 2,009 metres, whilst (3) the 
action of the soft iron masses of the motors was limited to 
about 10 metres. 
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TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.) 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London 
NOW READY. 

“The Electrician " Electrical Trades’ Directory and Hand. 
book for 1899.—The Second Edition of the Big Blue Book” for 
1899 is now ready. The volume contains the large Sheet Tables 
of Electricity Supply Stations and Electric Railways and Tramways. 
The price of the Directory and Handbook is now reduced to 5s. 
post free 5s, 9d. ; abroad, post free, 68. 6d. (United States 7s. 6d.). 


* SUBMARINE CABLE-LAYING AND RRrAIRIN C. — By H. D. Wilk'n»on. 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a d tailed 
technical summary of mod-rn practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


* PRACTICAL NOTES FoR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The au hors 
give in a clear and concise manner a good summary of the general prin- 
ciples of electrical science. 


* MAGNETICO INDUCTION IN IRON AND OTHER MkrTALs."—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. 

„TE INCANDESCENT LAMP AND ITS MANUFACTURE,"— By Gilbert 8. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


“THE STEAM ENGINE INDICATOR AND Innicator DiAdRAMuS. - Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diag ra ns. 


‘ THE ART or ELECTROLYTIC SEPARATION or METALS. - second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully Foth the theo'etical principles of the art of electrolytic se ara- 
tion of metals and the practical rules and details of technical application 
on à commercial scale. The work is adapted t» the use of the manufacturer 
as well as the student. 


„TRE MANUFACTURE OF Exectrio LIT CARBONS"— A Practi al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 18 €d.; post free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of cost of the plant required. 


‘ THE CENTENARY OF THE ELECTRIC CURRENT, 1799-1899.”—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 3d.; strong cloth, 
2s. 6d., post free. 


“LOCALISATION OF Fattts 1N Ei. xœrnIO Licht Maius, "—By F. C. 
Raphael. Price 5s, 1. :tfree.. The book deals with the important subject 
of locslising faults in electric light and power cables; and the varvus 
methods of insulation testing are here co:lected and discussed. 


“ Motive Power AND GEARING ron ELECTRICAL MacttiNERY,"—Dy 
E. Tremlett Carter, C. E., M. I. F. E. Price 12s. 6d, post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the us3of engines for dynamo driv.ng, not only for 
isolated pcwer plants, but also fcr public electric lighting and power 
stations, The various forms of gearing in the power station and for electric 
motors are also dealt with; aud the book contains, in additioa, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 


„Tux MANUFACTURE OF CARBONS ron ALL EtkcrgutcaAL Purposes. "— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook giving 
a complete description of the art of makiag cerbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


* DRUM ARMATURES AND CoauMUTATORS," by Mr. I’. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise oa the the ry and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résume of the prin- 
cipal points involved in their design, and an exposition of arinature reactions 
and sparking. | 

“ WIRELESS TRLEGRAPHY : SIGNALLING ACROSS Spack WwiTHOUT. WIRES 
BY ELectric Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, New and 
Eularged Edition, 5s. nett. Nor r audy. 

'" ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Pol. I., 12s. 6d: 
Vol. II., 12s, 6d. 


"ELmorRuic MorivB PowsB," by Albion T. Snell, contains the 


lat at information respeoting the application of electrio to mining 
wad general power transmission purposes, in which the author has had 


much experience. Price 10s. 6d., post free; abroad, lis. 


" ELmorhiCAL Terme ron TmLzGRAPR EnmorwmmRs." — By J. Elton 
Young, M. L E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general, 
Demy 8vo, fully illustrated. 10s. 6d., post free, 
“ ErmorRO-OHEMISTRI,"—By Dr. G. Gore. Third Edition Price Sr., 


TENDERS INVITED. 


The Plymouth Corporation invite tenders for the supply and 
erection of a 500 kw. high-speed steam dz namo, motor-generator, 
&e , 500 kw. high-speed steam alternator, 260 accumulator cells, four 
Lancashire boilers, acd high and low-presrure, paper-insulated ard 
lead-covered mains, &c. Farther particulars are set out in an 
advertisement, and conditions, &c., cau b: obtained from the borough 
electrical engineer (Mr. John II. Rider), Piince-rock, Plymouth, 
Tenders must be delivered to the town cle: k (Mr. J. H. Ellis) by 
Wednesday, 31st inst. 

The Hull Electric Lighting committee require tendera for the 
supply aud erection of 30 cast-iron street. section. pillars, each coun- 
taining eight switeh fuses, Kc. Specifications may be obtained at tlie 
city treasurers office, and tenders must be delivered to the chairman 
of the committee, Town Hall, Hull, by noon of Thursday, 25th inst. 
Samples of de-izas must be delivered to the city electrical engineer 
(Mr. A. S. Barnard), Dagger-lane, Hull, by Wednesday, 24th inst. 
An advertisement contains further par.icular:. 


The West Ham Guardians invite tenders for the supply and eree- 
tion of plant for the electric lighting of the workhou:e aud school 
premises at Union-road, Leytonstone, and for the erection of an 
engine and battery house. An advertisement contains further 
particulars, and plang and specifications may be inspected at the 
clerk’s office, where forms of tender, &c, can also be obtained. 
Tendera must be sent to the clerk (Mr. Fred. E. Hilleary) by 4 p.m 
of Feb. 7. 

The Sunderland Corporation invite tenders for the supply of a 
tramway switchboard. Specifications, &c., can be obtained from the 
borough electrical engineer (Mr. John F. C. Snell), Dunning-stteet. 
An advertisement contains further particulars, and tenders (addressed 
to chairman, Lighting committee) must be delivered at the office 
of the town clerk (Mr. Fras. M. Bowey) by noon of 26th inst. 

The (lasgow Corporation invite tende:s for an electric or hydraulic 
lift for the new Art Gallerbs. An advertisement contains further 
particulars, and tenders must be sent to the town clerk (Sir J. D. 
Marwick), City Hall, Glasgow, by 29th inst. 

The Glasgow Corporation also invite tenders for supplying and 
erecting electric motors and shaftiog for laundry machinery, 
mechanical stokers, elevator and conveyor at the Rucbill Fever 
Hopital. Tenders to the clerk, Police Department, by 24th inst. 

The Ilford Urban District Council require tenders for (a) water- 
tube boilers, fittings, economiser, fed pumps, &e. ; (b) pipe work, 
&c. ; (c) engine, steam dvnamos, motor aud boosters; (d) Lattentes ; 
(e) main switchboard ond connections; (f) overhead travelling 
crane ; (gy) underground mains, con luit and roadwork ; (z) are 
lamps and posts; ) station lighting. Tenders (ad [ressed to chair- 
man) must be delivere d before 12 noon of 20th inst. 

The Barking District Coaneil invite tanders for the supply of two 
continuous-current transformers an l switchgear, underground cables 
and roadwork, for their Creeksmouth extension. enders (ad- 
drcsscd chairman of Council) must be in before noon of Jan. 23. 

The Neiecastle-upon- Tyne Corporation invite tenders for the con- 
struction of about 11 miles of double track tramway -— rails, 
fa-tenings and poles being supplied by the Corporation, Tenders 
(addressed New Tramways conm-ttee) must be in by noon of Jan. 24. 

The Belfast Electric committee invite tenders for the supply ard 
erection of 490 kw. steam dynamos Specifications, &c., can be 
obt ined on applicat on to Mr. Victor A. H. M'Cowen, city electrical 
engineer, and tenders must be lodge at the office of the town clerk 
(Sir Samuel Black) by Thursday, Feb. 8. 

The Westminster Electric Supply Corporation require tenders for 
four dry back marme boilere. Teuders to secretary, Eccleston-p'ace, 
London, S. W., by 23rd inst, 

The Tunbridge Wells Corporation invite tenders for a 400 kw. 
steam alternator. Tenders to town clerk (Mr. W. C. Cripps) by 
25th inst. 

The Tunbridge Wells Corporation also invite tenders for surface 
condensing plant for their e ectricity station. Tenders to Mr. W. C. 
Cripps by Jan. 15. 

The Sheflield Electric Light committee invite tenders for the supp'x 
and erection of extensions to the steam and exhaust pipes, ana an 
independent jet condenser. Tenders, addresse 1 to town clerk (Mr. 
Henry Sayer), must be in bv noon of 20th int. 


The Aberdeen Electric Lighting comiittee invite tenders for the 
supply of a 420 kw. direct-coupled continuous-current dynamo. 
Tenders must be sent in by 22nd inst. 

The Bermondsey (London) Vestry invite tenders for the construc- 
tion, supply, and erection of a dust destructor, with furnaces, flues 
water-tube botters, economiscr, fans, and forced draught appliances. 
Tenders to Mr. F. Ryall, Town Hall, Bermondsey, before noon 
of Jan. 13. 

Tenders are invited until the 24th inst., by the Prussian State 
Railway authorities at Frankfort-am-Main, for the supply of 270,000 
are lamp carbons, 


— 


The Rathmines and Rathgar (Dublin) Council invite tenders for 
wiring the electricity works buildings. Tenders by 17th inst. 

The Great Indian Peninsula Railway Co. invite tenders for the 
rupply of iron telegraph wire. Tenders by 18th inst. to secretary, 
48, Copthall-avenue, London, E.C. 

Tenders are being invited until the 25th inst., by the municipal 
authorities of Bechi (Castellon), for the concession for the electric 
lighting of the town for six years. Tenders to el Secretario del 
Ayuntam ent». 

The municipal authorities of Montforte (Alicante), Spain, invite 
tenders until the 2 tth inst. for the concession for the electric lighting 
of the town for ten years. Particulars from and tenders to 
el Secretario del Ayuntamien‘o. 


TENDERS RECEIVED AND ACOEPTED. 
The Rathmines ard Rathgar District Council, at their meeting 
last week, had under consideration the report of their consulting 
engineer (Mr, Robert Hammond, NM. I. C. E) upon the tenders 


received for the extension of the electricity supply mains Tenders 

were received from the folowing firms :— 

British Insulated Wire Co. Callender Co. o. £4,374 
(accepted) ..................... £4,130 | W. T. Henley's Co. ............ 4,523 

W. F. Dennis & Co. ............ 4,125 | W. T. Glover & Co. ............ 4,701 

St. Helens Cable Co. ......... 4,511 | Western Electric Co. . 4,724 


The following tenders have been received by the Islington oan 
Md for the supply of condensing plant for their electricity 
works :— 


Wheeler Eng'g & Condenser Worthington Engine Co. ... £5,249 


Co. (accepted) — ............... £4,292 | W. H. Allen, Son & Co. ...... 5,990 
G. K. Stothert & Co. ......... 4,297 | D. Adamson & Co. ............ 6,370 
d. Wailes & Soon 4,535 | Klein Engineering Co 6,655 


The Bradford City Council have accepted the tender of Messrs. 
Witting Bros., Ltd., representatives vf Electricité et Hydraulique, 
soc. anon., Charleroi, Belgium, for 100 car equipments, instead of 75 
as originally ordered. It was stated that 100 would be required in 
two and a half ycars, and an offer of 10 percent. reduction had been 
made if the increased order were placed within a fortnight. By 
the revised arrangement the Corporation save £80 per car, or £2,100 
on the order. 

é ue IO ons tenders have been received by the Blackpool Town 
ouncil :— 

Babcock and Wilcox, four boilers, accesso: ies, pumps, and p'piug. 

C. A. Parsons and Co., steam alternators. 

Cowans (Ltd.), switchboard. 

British Insulated Wire Co., mains. 

British Electric Transformer and Manufacturiog Co., transformers. 

Hart Accumulator Co., storage battery. 

The following tendera have been accepted by the Gloucester Cor- 
poration for their electricity supply undertaking :— 


Tinkers (Ltd.) (boiler house plant . . ã . £955 
Mather and Platt (engine house plante es. 5,988 
Crompton and C». (switchboard extension . 291 
E. Curtis and Co. (condensing plant . 492 


The Hastings Corporation have accepted the tender of Messrs. 
Belliss and Morcom for the supply of a steam engine similar to the 
last one supplied, at £1,335 ; and the tender of the Brush Co. 
for the Supply of an alternator at £1,455, an increase of £175 on the 
amount paid for the list machine. The alternator is to be delivered 
by Sept. 1 and the engine by Oct. 1. 

The Sheffield Tramways committee have authorised their Genera 
sub-committee to order from the Brush Co. 20 double-deck and 15 
sing'e deck cars on Br. Il trucks, for £11,906. 2s. 6d. ; and from the 
British Thomson- Houston Co. 20 G.E.52 and 15 G.E.58 standard 
electric brake equipments for the above cars, for £10,814. 16». 6d. 


Edmundson's Electricity Corporation have placed with Messrs. C. 
A. Parsons and Co. tlie order for two 75 kw. condensing type turbo- 
dynamos for the electric lighting of Melton Mowbray. 

The Grays Thurrock District Council have accepted the tender of 
Me:sra. Meldrum Bros. for the erection cf a refuse destructor (in con- 
junction with their electricity supply echeme) at £1,935. 


The Walsall Town Council have accepted the tender of Messrs. 
Bomsted and Chandler for sn additional steam engine for the «lec. 
tricity supply works at £980, and tke tender of Messre. Thomas 
Parker (Ltd.) for a dynamo at £921. 


The Birkenhead Corporation have accepted the tender cf the 
British Thomsos-Houston Co. for the supply of 13 single-deck and 
31 double-deck electric motor cars. 


The tender of Messrs. Drake and Gorham has also been accepted 
for the supply of two ornamental arc lamps and pillars fur light ng 
the approacl.es to the Town Hall at £55. 

The Birkenhead Corporation have also accepted the tender of Mr. 
A. Wenner for the supply of condensing plant, re-cooling tower, &e., 
fur their South-End generating station. The tender of Messrs. 
Carrick and Ritchie has been accepted for the supply of an overhead 
travelling crane, and that of the British Insulated Wire Co, for 
feeder mains for the New Ferry route. 
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The tender of Mr. R. Robson has been accepted by the Newcastle: 
ma Corporation for the wiring of the central police buildings at 
460. | 
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APPOINTMENTS VACANT AND FILLED. 


The Manchester Tramways committee require an electrical engi- 
neer to act as chief assistant to the city electrical engineer in the 
carrying out of the electiical engineering work connected with the 
tramways department, An advertisement contains further informa- 
tion, and all other particulars may be obtained from the general 
manager of the tramway department (Mr. J. M. McElroy), Town 
Hall, Manchester. Applications to town clerk (Mr. W. H. Talbot), 
by 20th inst. 


An electrical engineer is required for the Hertford County Luzatic 
Asylum, St. Albans. Further particulars are given in an advertisc- 
ment, and applications must be sent to Prof. W. E. Ayrton, F. R. S, 
41, Kensington Park-gardens, London, W. 

The Brush Electrical Engineering Co. require a superintending 
engineer to superintend, from their Londen head office, the execu- 
tion of the company's l'ghting, power and traction contracts. An 
advertisement contains further particulars, and applications must Le 
sent to the company, 49, Queen Victoria-street, London, E C., by 
22nd inst. 


A telegraph foreman is required for the telegraph department of 
the Gold Coast (West Coast of Africa), at a commencing salary of 
£250 per annum. An advert'sement contains further particulars, 
and applications must be sent to the Crown Agent fur the Colonies, 
Downing-street, London, S. W., by 22nd inst. l 


Two switchboard attendants are require] for the Edinburgh elec- 
tricity works. An advertisement contains further particulars, and 
applications must be sent to the resident electrical engineer (Mr. 
Frank A. Newington), Dewar-place, Edinburgh. 


There is a vacancy for an improver at the Canterbury ele-tiic 
works. Applications to the chief engineer (Mr. Norman Staniland). 
See advertise ment. . 


The Council of the borough of West Ham invite applications for 
a meter inspector for their electricity department. Applications 
to town clerk by Jan. 15. 


An, outside assistant is required for the Hull electricity works. 
Applications to the city electrical engineer (Mr. A. S. Barnard). 
See adverti ement. 


Mr. G. F. Broadley, of Sheffield, has been appointed electrical 
engineer at the Bethnal Green new infirmary, 


Mr. J. Hame, of the Cork Electric Lighting and Tramway Co., has 
been appointed chief assistant electrical and tramway engineer at 
Wigan. 

Mr. J. Sadler has been appointed clerk at the Hampstead electti- 


city works. 
BUSINESS NOTICES. 


Messrs, G. E. Taylor and Co, Lombard House, George-yard, 
London, E.C., inform us that they have commenced business as 
electrical engineers aud contractors. 


Mr. F. J. A. Matthews, having been appointed electrical engineer 
to the Vulcan Boiler and General Insurance Co, has resigned his 
position as chief electrical engineer to Messrs. Ashton, Frost and 
Co. (Ltd.), a position Mr. Matthews has held for four-and-a-half vears, 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Ata meeting of the Reason Manufacturing Co. (Ltd.), on Dec. 14, 
it was resolved to wind up the company voluntarily for the purpose 
of 1econstruction, and to appoint Mr. E. Wright, 76, Cheapside, 
London, E. C., liquidator, with authority to consent to the regie tra- 
tion of a new company, particulars of the registration of which a e 
given on p. 418 of our present i:sue. 


Claims against Arthur Blackburn and James Walker (trading as 
Blackburn, Welker and Co.), electrical and mechanical engineers, 
Upper Lane Mills, Cleckheaton, must be in by 24th inst. Mr. J. A. 
Binns, 31, Manor-row, Brad'ord, is trustee. 


A first and final dividend of 1s. 1d. is payable, at the office of the 
trustee, 52, Belvvir-street, Leicester, in the bankruptcy of W. A. 
Charles and J. S. Blackwell (trading as the Central Electrical andl 
Engineering Co.), 74 and 111, Church-gate, Leicester, and 22, Ken- 
nington-10ad, London, S. E. 

The final general meeting in the winding up of F. H. Royce and 
Co. (Ltd.) will be held at Manchester on Jan. 30. This win-ting up 
is patt-of the scheme of reconstruction whereby the business was 
transferred to a new company, called Royce (Ltd.), with increased 
nominal capital. The business is carried on by the new company at 
the eame place. 


At the York Bankruptey-couit, Henley Lionel Howard, elec- 
trical and mechanical engineer, lately trading as Thompson, Howard 
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and Co., at 16, Stonegate, York, and 17, Carlisle street, Hull, was 
examiced last week. The statement of affairs showed liabilities 
£1998. 10s. 5d. ; the unsecured liabilities included €9 trade debts, 
£761; two for money lent, £249; one for furniture, E254; and 
bank overdraft, £706. De ficieney, £1,307. In his deficiency account 
debtor showed a loss on the Parliament-street busine s of £200 in 
eight months, £170 lost in establishing a business in Hull, aud £300 
loss in Stonegate, York. The Official Receiver pointed out that 
debtor had only been in business since 1898, and there was this 
large deficiency. Debtor attributed his insolvency to “ bus'ness 
losses." Case adjourned, and an order made for further details as to 
these losses, 


Personal —Mr. Frederick Grover, M. Inst. M. E., has resigned his 
position at the Yorkshire College, Leeds, and has commenced busi- 
ness as a consulting engineer at Greek-street. chambers, Leeds. 

Mr. William Allan Fraser, borough electrical engineer to the 
Lancaster Corporation, who is a sergeant of the Middlesex Yeomanry, 
has started for the front. In recognition of his spirited action he 
was entertained in the Town Hall last week, when he bade farewell 
to his friends. The Lancaster Corporation, besides granting Mr. 
Fraser Jeave of absence, bave made him an allowance. We Jook 
forward with pleasure to welcoming Mr. Frater on his return after 
the termination of hostilities. 


Electrical Engineers R. E. Volunteers and the War.—At a 
well-attended meeting of the Institution of Electrical Engineers last 
evening, Major R. E. Crompton announced that the services of the 
Electrical Engineers R. E. Volunteers had been provisionally accepted 
by the War Oftice. In response to a circular issued by Major 

rompton to the members of the Institution and electrical engineers 
generally asking for financial support, a sum of about £900 has been 
subscribed out of a total of £1,400 required for the equipment of the 
corps. The War Office will undertake a portion of the equipment 
provided the full sum above-mentioned is subscribed to enable the 
remainder of the equipment to be carried out by the corps. Reſer- 
ence to The Electrician” Electrical Trades Directorv and Handbook 
shows that the corps was established in 1896, and consists of about 
570 members. Of this number 5 officers and 50 rank and file have 
been offered for service in South Africa. The following are the 
officers of the corps :—- 


Hon. Colonel .................. Lord Kelvin. 

Major Commanding............ R. E. Crompton. 

Aut. 8 Capt. D. Brady, R. E. 

Gapbtein? xs R. S. Erskine and B. Hopkinson. 

Lieute nantes A. E. Le Rossignol, W. A. Vignoles, II. M. 
Leaf, and A. Bain. 

2nd Lieutenants ..... ......... J. J. F. O'Shaughnessy, A. H. Pott, Hon. 


R. C. Craven, and J. E. Pearce. 


Valparaiso. — We learn that a concession can be obtained for 
electric lighting aud power working in this town, Water power is 
available and can be developed from the Aconcagua, and this power 
will be highly valuable. It is pointel out to us that it would be 
well worth the while of a reliable British firm considering the ques- 
tion of electric lighting in this part of the world. A gentleman in 
England at the present time is williog to furnish reliable informa- 
tion, and letters addressed “ F. W. K., The Electrician office, will be 
forwarded. 


Plant Sale.— Messrs. Wheatley Kirk, Price and Co. will sell by 
auction, at an early date, the entire contents of the works of Llo 
and Davis, 62 and 64, Sumner street, Southwark, London, S. E., 
comprising the motive power and gearing, fixed and loose engiueer- 
ing plant, loose tools and utensils, stores, Kc. Further particulars 
ere given iu an advertisement. Admission by catalogue only, which 
can be obtained gratis, tozether with any further particulars, from 
Mr. Alfred Hammond, solicitor, 25, Bedforl-row, W. C.; and ef the 
auctionee:s, 49, Queen Victoria-street, London, E.C., and Albert- 
square, Mauchester. 

Two 11 kw. dynames, with two overtype boilers, engines, 53 
accumulators, &c., are for eale on May 1. Particulars from Messra. 
O'Gorman and Cozens-Hardy, C6, Victoria sree London, S.W. 
See advertisement. 


The Past Years Work.—The highly-trained technical staff and 
employés engaged at the Queen's Engineering Works, Bedford, by 
Messrs. W. H. ALLEN, Son ann Co., have been busily employed during 
the past year in the manufacture of the special types of plant sup- 

lied by this firm, which include machiuery for (1) exclusive use on 
rd ship, (2) fur deck use in port, (3) for large irrigation schemes, 
(4) for electric lighting, power, and traction. It is claimed that 
there ia scarcely a uma of any importance leaving the United 
Kingdom that bas not some piece of machinery on bard turaed 
out by the Bedford works No less than 75 of Her Majesty's 
warships have been supplied with machinery, a3 well as 40 torpedo 
destroyers, The specialities for marine working manufactüred b 
this firm include engines for starting the main engines on board, 
condensing engines, rotary fans for forced draught, and dynamo 
electric machinery for lighting and power driving on board 
ship. A recent addition to the machinery sent out by this house 


i$ furnace air-blowing engines for the delivery of sprays 
of air over the flames of furnaces of boilers of the Be'leville type, and 
these engines have been fitted to a number of Her Majesty’s iron- 
clads. Among a large number of important installations of the 
electric light on board ship may be mentioned the * Oceanic,” which 
was fullv described aad illustrated in The Electrician for Jan. 5. On 
this vessel close upon 2,000 lights are provided, and the first claes 
cabins are heated and a large proportion of the cooking and venti- 
lating is accomplished. by electricity. Of the new fleet belonging t» 
the White Star line, ten vessels in all have been entirely fitted up 
with the electric ight by Messrs. Allen, Son and Co.; and the list 
of steamers trading to all parts of the world, and varvinz in tonnage 
from 1,000 to 15,000 tons each, which have been similarly eqiupped 
during the past vear, isa lengthy one, Ten auxiliary engines have 
been supplicd to Her Majesty's new yacht“ Victoria and Albert.” 
The firm bave in hand one ot the largest pumping engines ever con- 
structed, having branches no less than 54in. in diameter and 
driven bv a triple-expansion engine indicating from 800 t» 1,000 
HP. This engine is capable of delivering an equivalent of 4,000,000 
gallons per hour. During the vear two 800 n r. engines have been 
erected and are now working at Hull, and large plants for the trans- 
mission of power have been completed at Belfast, Liverpool, and 
Glasgow, the Belfast installation being of 600 n.r. Electric tramway 
and lighting machinery is in hand for Bexhill, Reigate, Rotherham, 
Luton, Glasgow, and Llandudno. A new department has been 
created for manufacturing complete sets of condensing plants for 
electric light statione. In connection with this plant come interest- 
ne pron have been worked out, the chief of these being the 
substitution of electricity for steam engines, the object being to have 
only one set of engines for driving the main generators in all large 
lighting stations, the whole of the auxiliary and small gear being 
driven entirely by electric motors Glasgow, West Ham, Bristol, 
Croydon, Malta, and Rotterdam have during the year been supplie i 
with plant of this description. Large extensions have been made t» 
the Bedford works during the vear, and the report is that these are 
all fully employed, and further extensions are the order of the day. 

Messrs GEIPEL AND LANGE report continued large sales of the 
Geipel steam trap. These traps have been fitted on the new Royal 
acit and about 70 will be wel for draining the steam pipes at the 
Paris Exhibition, A new bavonet lampholder, recently introduce l, 
has been well received, especially for 200 volt work. 

Meare. S. W. Royse AND Co, in their report on the chemical 
industry for 1899, state that the production of chemicals hy ele:- 
trolysis continues to gain ground. The Leblanc process appears 
latterly to have taken a new lease of life. 


"General" Apparatus.—The January sheet list issued by th? 
General Electric Co. describes and illustrates portable electric 
radiators, dynamo field rheostats, wirele:s telegraph apparatus, some 
new patent gla-s ehades, &c, &c. These sheets can be obtained on 
application. 

B. T. H. Plant. — Pamplilets Nos. 49 and 52 issued by the B. T. H. 
Co, deal respectively with B. T. H. transformers and with direct- 
current carhon-feed enclosed are lamps Several types of these 
transformers and lamps are Illustrated and described. 


Calendar. A useful blotting-pad calendar is sent out. by the 
Cape Asbestos Co, (Ltd.), of 8, Minories, London, ELC. 

Engineering Magazine. — The January issue of this magazine 
contains articles on * The Steam Engine for the Electric Traction 
Power House,” * Tie Revolution in Machine Shop Practice, * Recent 
Progress in Automobile Co: struction,” * Actual Experience with the 
Premium System," * Mechanical Transport in Mining and Engineer- 
ing Works,’ and an article on the South African situation, by J. H. 
Hammond. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 3 to Jan. 9, 
with the ports of destination :— 

Africa — Alexandria, £147; Durban, £1,332 (including £926 telegraph 
material); Argentina—Buenos Ayres, £221. Australasia —Melbourae, 
£370 ; Otago, £1,357 (telegraph wire); Perth, E225; Sydney, £1,098 in- 
cluding £1,058 telegraph material); Wellington, £1.227. Belgium — Ghen', 
£59; Osten, £38. Canada St. John's N. F.), £25. China--Shanghai, 
£48. France - Boulogne, £41. — India—Calcutty, £2,506. Japa i— 
Osaka, £141; Yokohama £56. Russia — St. Petersburg, £24. Straits 
Netements —Singapore, £177 (including £97 telegraph material) West 
Indics Jamaica, £13. Total £8,905, against £233,171 in the correspond- 
ing week last year (Jan. 4 to Jan. 10). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Alfreton.—A report on the cost of establishing electricity supply 
has been prepared for the Electric Lighting committee by Mr. J. S. 
Barnes The report states that the cost of supplying electric current 
in the town would not be greater than that of gas. The estimated 
capital expenditure is put at £11,500. A canvass of the town is 
being made, 
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Alleged Embezzlement.—At the Greenwich police court, on 
Saturday, Arthur William Longman, clerk, was remanded on a 
charge of stealing £200 by falsifying the accounts of his employers, 
Messrs. Elliott Bros., the well-known firm of electrical instrument 
makers, Century Works, Lewisham. When arrested prisoner ad- 
mitted the offence, and said the amount might be more. It was said 
that the firm were examining the books, and had already found 
e defalcations, which had extended over some years, were con- 
siderable. 


Alleged Theft of Electricity.—At the London County Sessions 
on Wednesday, before Mr. W. R. McConnell, Q.C., the charge of 
fraudulently abstracting electricity by diverting the current by 
means of an alleged improper contrivance, preferred by the Ham- 
mersmith Vestry against Alfred John Harrison, ended by the grand 
jury returning no bill. 

Bacup.—The Council have resolved to establish municipal elec- 
tricity works, a previous resolution in favour of transferring the 
provisional order to a company having been rescinded. The Local 
Government Board is to be asked to sanction a loan of £22,400. 


Blackpool —At the meeting of the Council last week contracts 
amounting to £30,000 were given out for the supply of additional 
electrical plant. A full list of the tenders is given on another page. 
The chairman of the Electric Light committee (Ald. Brodie) said 
that with regard to Mesers. C. A. Parsons and Co.’s tender for steam 
dynamos and condensing plant they had already had satisfactory 
dealings with the firm. ‘The switchboard contract was left over. In 
reference to the tender of the British Insulated Wire Co. for cables 
he pointed out that the Corporation dealt with that company three 
years ago, and then obtained a 10 years' guarantee, and the same 
terms applied to the present contract. 


Cardiff. An investigation. is to be made by the Electrical and 
Lighting committee into the cause of the recent breakdowns in 
electricity supply. In the discussion last week it was announced by 
the chairman of the committee (Ald. P. W. Carey) that though 
there had been friction amongst members of the staff, Mr. Appelbee 
was now in supreme command of the department, and had f al power 
to employ and discharge tlie members of the staff. In future, there- 
fore, Mr. Appelbee alone would be responsible for the undertaking. 


Carlisle.—On the recommendation of the Electric Lighting com- 
mittee it has been decided to abolish electric meter rents. Seven 
additional ares are to be erected, and the charge for arcs has been 
fixed at £23 per annum. Current is to be supplied for lighting the 
Corporation's offices at 2d. per unit. 

Caterham.— The Council have arrived at an undestanding in 
regard to the proposal of the Urban Electric Supply Co. to establish 
electricity works in Caterham and Warlingham, and the application 
to the Board of Trade for a provisional order will not be opposed. 

Chesterfield. —On the motion of Ald. Clavton, the Electric 

nergy committee has been asked to consider and report “upon the 
-desirabilty of using gas engines for the purposes of the generating 
station to be providel for the borough." The mover pointed out 
that the Corporation had a two thirds interest in the gas works, and 
that it was impossible to provide cheaper gas unless they had a 
largely increase 1 consumption. He was told gas engines could be 
worked as cheaply a3 steam engines, and that being so it would be 
suicidal not to use gas for the purpose required. 

Club Lighting.—The Penang (Straits Settlements) Club is now 
lighted electrically. The machinery consists of a steam-driven 
dynamo, supplying current to an equivalent of 280 8 c.p. lamps. The 
plant includes a battery of D.P. accumulators. The whole of the 
plant and apparatus was supplied by Messrs. Drake and Gorham, 
and the work was carriel out under the supervision of Mr. O. V. 
Thomas, M. I. E. E., of Penang. ö 


Coventry.— The Board of Trade have intimated that the exten- 
sions of the Coventry and District Tram ways Co.'s system will be 
certified for public use on the company undertaking to carry out 
5 requirements, including the relay ing of the lines on Priestley's 

ridge. 

Dewsbury.— The Local Government Board have sanctioned the 
borrowing of £8,920 for electric lighting. 

Douglas (Isle of Man).—The committee appointed to carry out 
the electric lighting of this city on the lines laid down in the report 
by Prof. J. A. Fleming recently recommended that a site adjacent to 
the gasworks should be acquired for electricity supply worke, and 
this recommendation was lengthily discussed at the Council meeting 
on Wednesday. After a heated debate the recommendation was 
rejected, and the committee now contend that their duties have, by 
the rejection of the recommendation, been terminated. 

Dundalk.—After many delays, the deed of transfer of the 
Council's provisional electric lighting order has been finally settled. 
The company propose to establish electricity supply works for 
lighting and traction. 

Bastbourne.—A cheque for £88,135 was paid over to the East- 
bourne Electric Light Co. by the Corporation on Jan. 1, this sum 
representing the purchase price of this company's undertaking. 


Edinburgh. Between Dec. 8 and the 4th inst. the equivalent of 
5,294 8 c.p. lamps was applied for. 

Electric Progress in Italy.—A company, with a capital of 
2,000 000[r., has been formed at Florence by Dr. A. Banti, of Rome, 
editor of L'Elettricista, for the purpose of establishing telephone 
exchanges in Italian towns. A project has also been brought forward 
for the construction of an electrical railway of about 140 kilometres 
(about 87 miles) in the Florence district. 


Electric Traction in South Africa.—In summing up the 
electrical progress made during the past vear in South Africa, the 
British and South African Export Gazette states that the realisation 
of the various electric tramway schemes previously mooted was the 
principal work during the past year, At East London the tram- 
ways would ere this have been in working order had not delay 
occurred in the delivery of cars by the contractors, English and 
American. The conversion of the present horse system into an over- 
head trolley line at Durban was taken in hand, and tenders were 
called for material. Extensions of the Capetown tramways to the 
suburbs and docks were under construction, and an agricultural 
tramway at Hex river was also decided upon. It was resolved to 
inaugurate electric tramways at Pietermaritzburg as well as at 
Howick. 

Gloucester.—Tenders for additional electric lighting plant were 
accepted by the Corporation on Tuesday, when it was decided to 
apply to the Local Government Board for power to borrow a further 
£9,425 for extensions which have become necessary owing to the 
increase in the demand for electric current. The capacity of the 
original plant is equal to about 12,000 8 c.p. lamps, and 10,771 have 
already been applied for. For the municipal buildings, &c., about 
2,000 more will be required. Application is also to bo made for 
borrowing £8,575 for a refuse destructor. 


Grays (Essex).—The Local Government Board have intimated to 
the District Council that they have had under consideration the 
report recently made by Col. Durnford into the vegas to borrow 
£13,000 for electricity supply. The Board regard the evidence that 
the scheme was likely to be a financial success as very vague and 
general, and ask for further and more detailed evidence that there 
was such a demand as justified the Council in constructing the pro- 
posed works, and with calculations showing how the estimated 
results were arrived at. In the meantime, in view of the fact that 
the Council were required to complete the purchase of the land, and 
that they proposed to erect a dust destructor on part of this land, the 
Board had decided to sanction a loan of £6,000 for its purchase. The 
matter was referred to the consulting engineer (Mr. A. H. Preece), 
and a canvass is being taken to ascertain the probable demand for 
electric current in the district. 

Greenock.—Notwithstanding the extension of time for sending 
in tenders for leasing the tramways, the Burgh Commissionera bave 
only received one tender — i. e., that of the Greenock and Port Glas- 
gow Tramways Co. 

Kidderminster.— The Council have approved the proposed exten- 
sion of the electric tramway to Bewdley. 

Lancashire Electric Power Scheme.—A conference of local 
authorities affected by this scheme has been convened for Tuesday, 
23rd inst., at the Town Hall, Manchester, under the presidency of 
the Lord Mayor (Mr. J. Briggs). 

Lecture.—With a view to acquainting the citizens of Northwich 
with the advantages of electric traction, and of making them familiar 
With the features of the application now before Parliament for powers 
to construct an electric fight railway in the district, Mr. R. H. 
Scotter, C.E., delivered an interesting aud instructive lecture on 
* Locomotion : Past, Present, and Future,” at Northwich last week. 
Mr. Scotter pointed out that the distance from Warrington to North- 
wich was nine miles by road, but was an hour and a half distant by 
rail, The proposal was to run a light electric railway to connect 
the:e and other important points in the district. The system to be 
adopted had not yet been decided. The lecture was presided over 
by tbe chairman of the Northwich Council, and other members of 
this Council were present and gave a general support to the scheme. 


Light Railways.—-The Light Railway Commissioners have sub- 
mitted the Aldershot and Farnborough, the Rhyl and Pretatyn, the 
East Anglian (Lowestoft and Kes:ington) and the Mid-Suffolk 
(Haughlev to Halesworth) light railway orders for confirmation by 
the Board of Trade. Objections to the two former orders must be 
lodged by 27th, and to the two latter by 29th inst. 

The proposal to construct a light (electric) railway from Wartipg- 
ton to Northwich is receiving local support, and the parish councils 
of Little Leigh, Barnton, Anderton and Winnington have had 
conferences with the engineer (Mr. R. H. Scotter), to see if arrange- 
ments could be made for the scheme to include the villages named. 
If the promoters agree to the suggested extension the scheme will be 
supported by the councils. 

An inquiry was held by the Light Railway Commissioners on 
Monday and Wednesday into the applications of the Bath Corpora- 
tion and a private syndicate for orders to construct electric tramways 
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in the district. The proposed capital „ involved was in 
each case about £250,000, aud both applications were oppos d by 
the Somerset County Council. The chairman annoancel that they 
were not convinced that there was any widespread desire, either in 
the city or ia the adjacent districts, for an extension of the tramways 
in the city, or from the city to the outside districts. Moreover, 
thay thought in such a case the Act pointed to a combined scheme 
between the teveral authorities interested, or else to leaving the 
matter in the hands of a company which would command the confi- 
dence of the authority. On the whole, they could not recommend 
the order to b» given to the Corporation. The application of the 
syndicate could not succeed in view of the opposition of the two 
road authorities—the County Council and the Corporation. The 
decision, which involved the refusal of both applications, caused some 
surprise in local circles. 

An inquiry was held on Wednesday into the application of the 
British Electric Traction Co. to construct a light (electric) railway in 
Aberdare. Mr. Wedderburn, Q C., who appearel for the Aberdare 
Council, raised a preliminary objection that the application was for 
a line which would lie wholly within one urban authority, and this 
authority opposed. After argument the Commis-ioners refused the 
application without taking evidence. 

The Whitehaven Town Council have sanctioned the seheme of 
English Industrials for con:tructing a light (electric) railway from 
Whitehaven to Workington. 


Liverpool —The estimated expenditure for street lighting for 1900 
is put. by the Electrie Power and Lighting committee at £52,884, 
neatly £1,000 less than the approximate expenditure of 1899, and 
the receipts are estimated at £3,000. The electric lighting estimate 
is £1,600 less than the actual cost in 1898, 


Marylebone (London).—The Marylebone Electric Supply Co., 
which is applying for a provisional order for this district, has ask-d 
the Vestry to san:tion the application. In the communication it is 
stated that as soon as the provisional order has been obtained the 
company proposes to lay down a network oc mains over the whole 
parish, and to give a supply of electric current, from two stations in 
the district on the system which is employed in the neighbouring 
parish of St. James's. Tt was decided to oppose the application. 


Mexborough.—-C'onrent to a loan of £1,428 for purchasing land 
for erecting electricity works has been obtained by the Council. 


Motor Car Combine.—A biz scheme of incorporation of motor 
car interests ia announced. A company his been incorporated in 
the Unite] States with a nominal capital of $75,000,000, the object 
of the undertaking beinz to control all motor car patents and to 
manufacture rapid electric, oil, gas, and other motor vehicles. The 
president is Mr. W. W. Gibbs, of Philadelphia, who is described as 
the former president of a group of companies owning patent rights 
for electiic vehicles and storage batteries. 


Municipal Telephony.—The Barrow-in-Furnesa. Council have 
informed the Association of Municipal Councils that they intend t» 
es'abli-h a municpal telephone exchange. 


New York.—The Consolidated Gas Light Co. has ab:orbed the 
New York Electti: Lighting and Heating Co. This makes tlie 
Consolidated € » the mo-t powerful lighting company in New York. 
In financial quarters it is considered probable that an attempt will 
be made to unite a'l the gas anl elcetrie light concerns in the city. 


Northallerton.— Public lighting was inaugurate l on Monday 
last. Solar are lamps, of the long-houc type, are used for lighting 
the main thoroughfares, anl the side streets and lanes are 
illuminated by incandescents. Que feature of the installation is the 
adoption of aluminium conductors for the overhead maine. 
Members of the District Council, which is presided over by Mr. II. 
Clide:s, J.P., have materially aided the movement for the substitution 
cf electric for gis lighting. The present plant con-ists of two 
generating ts, but extensions are being carried out as the 

resent Works are not sufficient to cope with the demand for current 
lor publie and private li- hting. The works have been designe 1 and 
carried out to tne specification of Mr. J. Ernest Hutton, A I. E. E., to 
whom is due the formation of the local company. 


Oldham. Au inquiry was held here on Wednesday into the 
application of the Corporation to borrow £30,000 for «lectric light- 
ing extensions. The town clerk (Mr. A. Nicholson) supported the 
application, and siid that the extensions to the generating station 
were rendered necessary by the great demand for electric current. 
The electric lizhting had been the most satisfactory undertaking 
the Corporation had taken in hand. This was the fourth time they 
had had to apply for borrowing powers to extend the under- 
taking, and with the completion of the present scheme the whole 
of the available site woult be built upon. Tue Corporation pro- 
posed to erect a new station some little distance away. The total 
capital expenditure to date was £57,109, and the total borrowing 
powers £52,000, so that the Corporation had over-expended by 
£5,109, against which, however, they had a sum of £5,159 in 
reserve. Their engineer (Mr. S. W. Newington) said the increased 
demand since March 25 last was 37 per cent. A ratepayer, while 


not objecting to the SECURE disapproved of the practice of 
carrying out the works first and then applying for leave to borrow 
In this case large contracts had been let and partly carried out, 
The inspector faid he would certainly have to report on that ma' ter 
to the Local Government Board. 


Pickering. The question of introducing electricity supply has 
been before the Council, and inquiries are being made as to costa, &e. 


Plymouth. —The Corporation Fave decided to apply for sanction 
to a loan of £48,000 for electric lighting extensions, which are to be 
carried out on the recommendation of the borough electrical engineer 
(Mr. John H. Rider’, who in his report says that, besides the are 
lighting and the tramways, their presnt machinery could supply 
7,900 8 c p. lamps at one time, and they had already a demand for 
over 12,200 lamps It was not usual to find that more than about 
60 per cent. of the lamps connected were burning at one time, and 
on this basis they could supply the present connection. To provide 
for the demand still existing, and for the ordinary growth of the 
undertaking, it was absolutely necessary to put down additional 
lighting machinery before next winter. The difficulties ia the way 
of quick delivery from manufacturers were 80 great that orders must 
be placed at once if they were to have the plant in time. He recom- 
mended that a 700 n.r. steam generator for 500 kw. output, with two 
additional boilers, steam piping, economizer, and connections, be pro- 
vided. This would increase their plant capacity to a total of 1,100 kw., 
and, allow ing the necessary spare plant, woul i permit of the connection 
of about 28,000 8 c p. lamps, in addition to the arc lighting an 1 tram- 
ways. The present spare space at the works woull be o:cupied by the 
tramway plant already authorised, and to make room for the proposed 
additioa the buildings mu-t be enlarged. As still further extension: 
of plant would certatuly be required in 1901, to provide for the new 
tramways and private lightiag, he strongly recommen led that the 
buildings be lengthened at once by about 901t., thus giving engine and 
boiler rooms of 190ft. long en b. This would allow four additional 
700 fl. P. sets to be erectel, over and above those already prop sed. 
Applications for supply had been r.c:ived from mmy parts of the 
town where at present there were nò mains laid, and as they were 
bound under the provisional order to give such supply, Mr. Rider 
recommended that low pre-sure cables b: procured for certain streets 
set out in the report. Cables for the Compton trams would be laid 
in Mutley-plain and Tavistock- ren l, and the lighting cables could be 
laid all at the same time. These extensions of mains woul l neces- 
sitate. two additional high-pressure feeder cables and two more 
transforming sub-stationa, one by Sherwell Chapel and the other oa 
Mutley-plain. The estimated cost was put as followa: Steam generator, 
46,250; boilers, piping, economi-era, Kc., £2,800; mains, £7 890; ser- 
vice cables, meter’, Kc. £1,570; sub stati wns and transformers, £1,910; 
switchboards ant connections, £250; extensions to buildings 
£12,500 ; additional work already authorised by Council—viz, 
miang wharf wall, coal c nvevers, negative booster, laying pipes 
in Cattewater, mains ia Tothill-road, Greenbank and Elliot-etieet, . 
motor for stoker gear, office furniture, £2,710; estimated amount 
overspent on original sanction, as already reported, £10,720 ; con- 
tingencies, £1400; making a total new loon of £18,000. This 
additional loi would not only enable them to add soms 12,500 
lamps to their loal, but would als) provide buildings for consider- 
able extensions of plant The extra lamps should bring in a revenne 
of about £5000 per annum, while the ealarged. buildings woull 
allow future extensions to be cariiel out at a greatly reduced pro- 
portionate outlay, The interes, aud s nkiug fund charges on the 
additional capital, reckoned at 27 per cent. and 25 years repay ment, 
come to £2,760 per annum, while the additional works charges for 
coal, wat r, wages, Nc , would come t» about £1,500 per anuum, or à 
total expenditure of some £1,260. 


Portsmouth.— Some difliculty has aris n in connection with the 
taking over of the tramway undertaking by tha Corporation. A 
meeting of the Tramways committee was Feld on Saturday, when it 
was report:d that the company had offered to work the undertaking 
for another vear, aud to waive the claim that the Corporation must 
take over the omnibuses, hoarse, &c., ia additien to the tramways, 
aubject to the Council agreeing to allow the company to retain the 
lines from North End (one of the suburbs) t» Cosham, which is out- 
side the borough boundary. The company, it is understood, is 
desirous of working this section of the line in connection with the 
proposed Waterloo and Cosham Light (Electric) Railway, the ter- 
minus of which would be at North End, instead of Cosham, as 
originally intended. The committee are willing that the company 
should retain the lines for ano her year, but in other respects the 
company’s proposals have been declined. 

Private Bill Legislation. —The Kuott End Railway Bill, which 
is being promoted by shareholders of the Knott End Railway Co., is 
being opposed by the directors No opposition has been notified 
against the bills promoted by the Preston, Liverpool, Stockport, 
Lancaster, Manchester, Southport, and Oldham Corporations, the 
Manchester City Railway Co., the Manchester-Liverpool Express 
Railway Co., the Southport and Lytham Tramroad, the South 
Lancashire Tramways, the Wirral Railway Co., and the Lancashire 
Electric Power Co. 
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Rugby.—The Council are considering the advisability of establish- 
ing electricity supply, and in order to ascertain the probable demand 
fcr current, a circular has been tent out giving a comparison of the 
cost cf electric and gas lighting, and inviting ratepayera to state 
their probable requirements in regard to electric lighting. 


Sheffleld.—At the Corporation meeting on Wednesday it was 
reported that out of the loan for £100.000 recently applied for, the 
Local Government Board had only sanctioned £71,000. "The follow- 
ing sums were excluded from the proposed loan: Proposed expendi- 
ture on machinery, £12,260 ; steam boilers, pipes, condensers, &c., 
£9,000 ; machinery connected with the proposed public lighting, 
£7,600. The Board have deferred decision on this portion of the 
application until the Council are in a position to subinit more precise 
information. 

The Intake electiic tramway route was officially inspected on 
behalf of the Board of Trade on the 8th inst., and was opened for 
traffic on Wednesday. At the Council meeting this week Ald. Clegg 
referred to the fact that the cars had commenced runving that day, 
and said the public must for the present rest satisfied with two cars, 
as there was not sufficient electiic energy to admit of more being 
run. For the week ended Dec. 31 they carried 339,994 passengers, 
the largest number they had ever carried by over 30,000, and 
the receipts amounted to over £2,000. 

Sleaford.—At the District Council meeting last week a scheme 
for the electric lighting of the town was decided upon. A provisional 
order is being applied for. 

Smethwick.—The Midland Electric Corporation for Power Dis- 
tribution are to submit proposala in writing to the Council for 
supplying electric current in this district. 


Swansea.—It is anticipatel that the work of electrically cquip- 
ping the local tramways will be complete by March, and that electric 
cars will be runnirg in that month. Delay has occurred owing to 
difficulty in obtaining plant. 


Taunton —The scheme of the Taunton and West Somerset 
Electric Railways and Tramways Co. for the construction of electric 
tiamways in the borough has been approved by the Council. 


[ Tonbridge.—Mr. F. H. Medhurst has been asked his terms for 
preparing a report on electrieity supply. 

Walsall.— The General Purposes committee reported, at the Cor- 
poration meeting on Monday, that the Board of Trade had renewed 
the licence to the South Statfordshire Tramways Co. for the use of 
electric traction for four years. 

West Hartlepool.— The electric lighting mains are to be extended 
to Foggy Furze. Extensions of the tramway system were alto 
approved at the Council meeting on Wednesday. 


PATENT RECORD. 


—— ÁÀ— 


The following list of Applications for Patents and Specifications published 
has teen compiled. for this journal by Messre. J. C. CHAPMAN and Co., 
Chartercd Patent Agents, of 70, Chanccry-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after the acccptance of the complete Specification. The names within 
parcntheses are those of communicators of inventions. When complete speci- 
Reaticn acccmpanies application, an asterisk is ofixed. 


December 8, 1899. 


£4,439. THE British THowsoN-HovusroN Co. (LI D.). London. lmprove- 
ments in systems of electric distribution, particularly applicable 
to electric railway systems, (The General Electric Co., United 
States.)* 

24,440. M. H. L. Crank. London. Improvements in or applicable to 
searchlight, heliograph, and wireless telegraph apparatus. 

24450. J. A. L. DEARLOVE ard S. G. Brown. London. Improvements 
in electric telegraph apparatus. 

«4/451. H. H. Lake. London. Improvements in storage batteries. (C. 
Bruno, Italy.) 

24,458. R. B. Ranxsrorp. London. Improvements in supporting elec- 
trical contact rubbers or brushes below rail or tramway vehicles. 
(La Compagnie Générale de Traction, Franc e.)“ 

24,473. W. Masert. London. Improvements in accumulator plates.“ 

24,514. A. J. Boutt. Lordon. Improvements in or relating to electricity 
meters. (F. Saldana, France.)“ 

24,524. C. LEVE and THE MowoBLOc ACCUMULATOR SYNDICATE (LTD.), 
Hampstead. Improvements in or connected with electric accu- 
mulators. 


24,526. L. Gorrscho. London. Improvements in thermoelectric piles.“ 


December )1, 1899. 
24,567. J. S. Stevens, C. G. MAJOR, E. C. Stevens and P. H. STEVENS. 
London. Improvements in controling apparatus for electric lif*s 
and other electric machines. 
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24, 594. F. E. GREENSTREET and E. J. SELBY. London. 
or connected with automatic electrical cut-outs. 

24,614. E. E. Rigs. London. Improvements in telephone system and 
apparatus.* 

24,624. A. Fraser, W. Jupp and G. Draper. London. Improvements 
in and relating to perforators for use in connection with auto- 
matic telegraph transmitters. 

24,629. W. L. Wisg. London. Improvements ia talking machines. (The 
Universal Talking Machine Co., United States.) 

24,634. C. A. VicaRINO. London. Improvements in apparatus for elec. 
trically lighting railway carriages and other vehicles. 

24,659. W. P. THoMPsON. London. Improved electric top for gyroscopes 
and the like. (Berliner Maschinenban  Aktien-Gesellachaft 
vormals. L. Schwartzkopff, Germany.)* 

24,641. W. W. PILKINGTON and W. R. Ormanpy. Liverpool. Improve- 
ments in the manufacture of accumulator batteries and in porous 
cells, plates, or diaphragms for the same or other batteries, and 
for other purposes chemical or mechanical where an extremely 
porous or hard material is required. 

24,615. J. BURKE. London. Improvements in magnet frames for dynamo 
electric machines and motors.* 

24,645. C. L. Rosgnevist, A. BERGTHEIL and H. W. Youna. London. 
Automatic load.startiog apparatus applicable to synchronous 
alternating· current motors. 


December 12, 1899. 

24,666. F. Hawer. London. A method of and apparatus for the regula- 
tion of electric potential in alternating - current transformers, 
applicable also to boostera. 

24, 668. H. M. Punnett and H. M. PUNNETT, juo. Birmingham. Improve- 
ments in or relating to means to be employed in connection with 
the electro-deposition of metals upon iron and steel. 


Improvements in 


24,669. T. Foster. Manchester. Improvements in roller gearing and 
transmission dy namometers. 
21,075. J. BurcHER. Wolverhampton. Improvements in electric clocks.* 


24,701. SiEMENS Bros. AND Co. (LTD.) acd W. DIESELHORST. London. 
An improvement in the manufacture of submarine electric 
conductores, 

24,717. B. J. B. Mitts. London. Improvements in fire alarm telegraph 
apparatus. (The Gamewell Fire Alarm Telegraph Co., United 
States, 

24,718. J. E. KINGSBURY. London. Improvements in telephone syt tems 
and apparatus. (The Western Electric Co., United States.) 

24,723. F. E. HarcH. London. Improvements in the process of smelting 
ore and in electric furnaces therefor.“ 


24,739. W. ELY. Liverpool. Improvements in or relating to electric 
switches.“ 

24,740. W. ELT. Liverpool. Improvements in or relating to electric 
&witche:.* 


December 13, 1899. 


24,760. E. Cross, Aberdeen. Improvements in electrolytic meters. 

24,780. G. T. Moore. Dublin. Safety trolley head guard for electric 
tramcars, &c. 

24,791. W. KixcsLAND. London. 
electrical traction. 

24,792. W. KINGSLAND. London. A new or improved method of and 
means for carrying and connecting strikers to motor vehicles for 
mechanically operating electric switches. 

24,799. M. B. FiELD. Lee. A new or improved method of measuring the 
difference of electric pressure between points of a circuit which 
may be distant from the observer and apparatus therefor. 

24,805. Siemens Bros. AFD Co. (LTD). London. Improvements in 
appliances for reversing the current in continuous current 
dynamos, (Siemens and Hale ke, Aktien-Gesellschaft, Germany.) 

24,824. C. Howarp. London. Improvements in electric’ incandescent 


Improvements in or connected with 


lampe.* 

24,832. Y. Kise Liverpool. An improved method of making com- 
mutators for electrical machines. 

24,833. C. GmivoLas, Fils. Liverpool. An improved diaphragm for 
phonographs, graphophones, and other machines for reproducing 
speecb, and the like. 

December 14, 1899. 


24,876. W. P. THompson, Liverpool. Improvements in and in apparatus 
for the manufacture of mangano calcium carbide without the use 
of electric current. (P. P. H. Macé, France.) 

24,879. W. H. IsHErwoop. London. Improvements in or relating to 
electrical conductors. 

24,880. Z. SraNEcKr. London. Improvements in the manufacture of 
accumulator plates.* 

24,87. F. J. Diapy. London. 


lampe. 
December 15, 1899. 

A. J. Howarp. Newport. Improvements in electric time switches. 

J. W. TarLon. Manchester. Improvements in trolley electric 
tramways. 

A. Ecks1EIN and A. Brooker. Manchester. An improved mouth- 
piece for use with telephonic transmitters. 

E. M. TiNcLEv. London. Improvements in electric brakes. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, 18th May, 
1899, being date of application in United Statee.) 

SIEMENS Bros. AND Co. (LTb.) London. Rotary field measuring 
apparatus for uniformly loaded rotary phase current systeme. 
(Siemens and Halske, Aktien-Gesellachaft, Germany.)“ 

C. Luckow, Jun. London. A method of producing electrodes 
for electrical accumulators. 


Improvement relating to electric are 


24,868. 
24,914. 


24,616. 
24,942. 


24,456. 


24,960, 
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24,966. 
24 968. 


24,970. 
24,678. 
24,985. 


25,011. 
25,012. 
25,019. 


25,032. 
25,053. 
25,054. 


25,057. 
25,072. 


25,164. 
25,177. 
25,186. 


25,200. 


25,216. 
25,254. 
25,274. 
25,275. 
25,281. 
25,282. 
25,295. 


25,546. 
25,347. 


25,348. 


20,000. 
29,305. 
29,362. 


25,366. 


25,591. 


25.596. 
25,409. 


25,413. 
25,415. 


25,417. 
25,421. 


29 422 


December 16, 1899. 


B. Hopkinson. London. Improvements in electric locomotives. 

B. Jongs. London. Process for the production of thermo- electric 
batteries. 

C. R. Scumutz (trading as K. Robert). London. Improvements 
in electric hair brushes.“ 

W. NORTON. Warrington. An improvement in or applicable to 
the filaments of incandescent electric lampe. 

W. H. Baker and F. E. Kir. Wolverhampton. Improvements 
in and relating to electrically controlled automatic weft or filling 
supplying mechanisms for looms. 

W. P. Tompson. Liverpool. An improved primary electric 
battery. (J. P. Fontaine, France.) 

W. P. THompsoy. Liverpool. Improvements in electric accumu- 
lators. (G. Daseking and A. Brandes, Germany.) 

SIEMENS Bros. AND Co. (Lrp.). London. An improvement 
in safety fuses for electrical circuits, (Siemens and Halske 
Aktien-Gesellachaft, Germany.)“ 


December 18, 1899. 

F. S. CanTER. Manchester. Improvements in electric driving 
mechanism for geared machines generally. 

T. R. Sowersvrrs. London. Improvements in connectors for 
electrical wires or cables. 

G. H. Conapon and F. McCartLvM. London. An improved 
method for connecting tubular conduits with rectangular casinge 
for electric conductors. 

O. D. Dgacon. London. Electric light magnifying bulbs or 
burners, 

F. DR Mare. London. Electrolytic interrupter.* 


December 19, 1899. 

E. Schulpr. London. Improvementa in electric igniting devices 
for lighting gas and likelamps.* 

C. H. R. ng LAMBERTYE-TORNIELLR. London. Improvements in 
and relating to electrical illuminated advertisements. 

G. Marcosi and THE WIRELESS TELEGRAPH AND SiGNAL Co. 
(Ltp.). London. Improvements in apparatus employed in wire- 
lees telegraphy. 

W. H.Jonwsow. London. Improvements in electricity meters, 


December 20, 1899. 
G. E. Harr-Dia. Manchester. Improvements in electric cable 
conduits, 
O. Hott. London. Improvements in the construction of reflectors 
or shades for electric or other lights. 
O. IugAY. London, Proce:s for clearing the bulbs of electric 
incandescent lamps. (J. Lux, Austria.) 
E. WERSTER. London. Improvements in or.relating to clock. 
controlled electric switches, 


H. Lang. Birmingham. Improvementa in or relatiog to electrical 
traction, particularly applicable for tramways and railway s. 
L. J. STEELE. Birmingham. Improvements in earthing devices 
and safety fuses for electrical circuits. 
J. A. FLEMING. London. Improvements in electrical resistance 
measuring instruments.“ 
December 21, 1899. 


A. S Frampton and MtiRHSAD AND Co. London. Improvementa 
in perforators for use in connection with automatic telegraph 
transmitters. 

M. B. FIELD. Lee. A new or improved method of measuring the 
difference of electric pressure between poiats of a circuit which 
may be distant from the observer, and apparatus therefor. 

G. Davis. London. Improvements in or connected with incan- 
de:cent electric lainps. 

V. Senorz. Loudon, Improvements in electric? incandescent 
Jam pa. 

E. F. Moy, P. H. BASTIE, and E. F. Moy (I. Tb.). London. Improve- 
ments in liquid resist ances for electrical circuits, 

W. P. THOuTSON. London. Improved method of telegraphing on 
telephone lines and telegraphic recorders for use in connection 
therewith. (K. Sinding-Larsen, Nor way.)“ 

S. B. Apvostororr, London, buaprovements in electric iucan- 
descent lamp fitting» or fasteners. 


December 22, 1899. 

G. K. B. ELPHINSTONE and A. C. Hear. London. [uprovements 
in electrical measuring instrumente. 

A. Sr. V. BunNABY. Brighton. Electric t rack way (train. 

S. M. MarrH&ws. London. An improved electric low-water 
alarm for eteam generators.“ 

W. W. Cottey. London. Improved means for insulating electric 
conductors. 

G. Draven, K. C. Cox, and J. Jerrrgy. London. Improvements 
in and relating to perforators for use in connection with auto- 
matic telegraph transmittera, 

L. J. DxLavEAN. London. Improvements in and relating to 
electro magnets. 

D. G. LAuuR. London. Improvements in alternating-current 
generators, (Date appliel for under Patents, &. Aet, 1883 
rec, 108, 24th May, 1899, being date of application iu Minted 
States.)“ 

L. D. STILLWELL. f,»udon. fuiprovements in systems of electrical 
distribution and circuit- breaker. for uso therein, i Date app ied 
for under Patents, &c., Act, 1833. nee. 103, ch Ma v. 1892 being 
Cate of application in United States.) ” 


25,125. J. Dutarr and O. Gages. London. Improvements in electrical 
resistances, 

25,426. D. J. Bissett, Liverpool. Improvements in or relating to elec- 
tric arc lampe. . 

25,432. A. E. THiERGARTNER. London. New or improved electrically- 
actuated air douche apparatus.“ 

29,439. E. CADET and (. CHEVALLIER. London. A new or improved elec- 
trical contact apparatus. 

25,446. Tux British THomson-Hovston Co. (Lrp.). London. Improve- 
ments in electric railway motors. (E. D. Priest, United States.) - 

25,147. Tux Brirish THowsoN-Hovsrox Co. (Lrp.. London. Improve- 
ments in electric brakes, (F. E. Case, United States.)“ 

25,448. THe British THoxsow-Housrox Co. (Lrp.). London. Improve- 
menta in safety devices for electric vehicles, (F. E. Case, United 
States.)“ . 

25,449. Tax BnirisH TuoxsoN-HovsTox Co. (Lrp.). London. Improve. 
ments in means for controlling electric motors. (A. G. Davis aud 
W. B. Potter, United States.)* 

25,450. Tug British THowsoN-HocsToN Co. (LtD). London. Improve- 
e t sytems of electric train control. (W. B. Potter, Unitel 

tates. 


SPECIFICATIONS PUBLISHED. 
a aa Specifications can now be obtained at the uniform price of 


1898. 

21,043. Tus British THomson-Hovstos Co. (LTD.) (Rice). Electric meter 
systems. 

25,410. Ecvecrric Fou Sicxat Srxpicate (LTD) and Sykes. Explosive 
signalling apparatus for railway». 

24,855. ALcock. Apparatus for electrically transmitting orders or sigaal 
suitable for use as a ship's telegraph and the like. 

25,764. STAMP. Devices for making and breaking surface contact on 
electrical tramways. 

26,526. (Lark. Crucible for casting lead or like metala under pressure, 
especially applicable to the formation of secondary electric battery 
grids or plates. : 

26.59. ROSENTHAL. Phonographs and like apparatus. 

26.806. THOMPSON, Steam or electric after-steering gear for ships. 

27,209. KUNKLEMANN, Fraxcots and Lousgry. Apparatus for measuring 
electricity. 

21,554. Justice (Nye). Telephone receivers. 

27,339. JUSTICE (Nye). Telephone transmitters. 

21.536. Justice (Nye). Apparatus for use in telephone exchanges. 

21,036. ARTER. Electric are lamp». 


1899. 
2. HIGHFIBLD, Apparatus for connecting electric mains. 
44. Hanr p. Apparatus for electrically controlling engines, electro- 
motors, and other machinery. 
556. Gavs. Manufacture of incandescent materials and lamps suitable 
for electric lighting. 
485. Pavi. Telegraphic relays. . 
1.186. LirrLE and IRELAND. Current-collecting apparatus for electric 
tramways. 
1,487. Davibsox. Electric light wire casing. 
1.853. Hirst and ZEALANDER. Rail bonds for electric traction system». 
1,831. TWERDT. Collectors or trolleys for electric tramways and the like. 
1941. Hirst and Murruy. Electric ineandescence lamp pendants or 
bracke s. 
2,074. Escu wer, Electric arc lamp. 
2.742. HowLrs. Electric floats for theatrical purposes. 
6,687. Dow. Porous diaphragms for electrolytic cells and method of 
producing the same. 
7,525. DvsaND. Clip for shades for electric lamps, candles, or other 
illuminating devices, 
15,008. Dru. Apparatus for converting alternating curreuts into con. 
tinuous current, 
15,210. Cad Aub. Electric arc lampe. 
16,999. Woottey. Magneto-electric telegraphs. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— nnum 
CHELTENHAM ENGINEERING CO. LTD.) — This company was registered 
on Jan. 4, with a capital of £8,000 in £1 shares, to carry on the business of 
mechanical and electrical engineers, ironfounders, &c. i 


WM. HARDILL, 80N8 AND CO. (LTD.)—This company was registered on 
Jan. 4, with a capital of £20,000 in £5 shares, to acquire the busines: 
carried on under the style of Wm. Hardill, Sons and Co., and to carry on the 
business of electrical and mechanical engineers, electriciana, iron and bras 
10 indere, &c. 

J. W. MANLEY AND CO. (LTD.)—This company was registered on Jan. 2, 
with a capital of £5,0.0 in £1 shares (2,000 preference), to carry on the 
business of electricians, electrical engineers, and founders, &c. The sub- 
scrilera are J. G. Machan, J. H. Balleece, M. M. Campbell, S. Mackay, 
J. W. Manley (engineer), R. Bode, and A. Field. The first directors are 
J. W. Manley and J. II. Batten. 

REASON MANUFACTURING CO. (LT oO.) — This company was registered 
on Jan, 5, with a capital of £50,000 in £1 shares, to acquire ceriain 
patents from the Mutual Ele trie Trust (Ltd), to take over the business of 
the Reason Macufacturing Co, (Ltd.) (iicorporated. in 1891), and to carry 
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on any business connected with the distribution, mea:urement, and utili- 
sation of electrical energy. The subscribers are H. Reason (engineer), W. 
Paddison, W. Cowderoy (ergineer), H. Chier, F. V. Hobbs, L. A. R. F. 
Kenward, F. M. Lewis (electrician), and H. C. Hughes. Mr. Henry Reason 
is the governing director, and may retain office so long as he holds one-fifth 
of the issued capital. 


KALG@ORLIE ELECTRIC POWER AND LIGHTING CORPORATION 
(LTD.)—The annual return to Dec. 18 gives the capital as £225,000, in 
2C0,000 preference and 25, O0CO deferred shares of £1 each. 150,000 have 
been taken up, 58. per share has been called up, and £52,423, 53. has been 
received, leaving £5,076. 15s. unpaid. 

WINCHESTER ELECTRIC LIGHT AND POWER CO. (LTD.) — According 
to the annual return to Oct. 24, the capitalis £25,000, in £5 shares ; 
2,207 shares have Leen taken up, and £10,875 received. 

BLACKHEATH AND GREENWICH DISTRICT ELECTRIC IIGHT CO. 
(LTD.)J—' The annual return to Dec. 8 has been filed. The capital is 
£150,000, in £1 shares. 101,200 shares have been taken up. 


CITY NOTES. 


—o— 
MEMORANDA.—Bank rate 5 per cent. (Jan. 11, 1900). Price of silver 
27d. per oz. (Jan. 11). Consols (27 per cent.) 983—99 for money, 
981 —99 for account ; 23 per cent. 963—971 (Jan. 11). Stock Exchange 
Settling Days: Console, Feb. 2; Stocks and Shares Continuation Day, 
Jan. 24; Ticket Day, Jan. 25; Pay Days, Jan. 12 and 26 ; Mining Share 
Carry-over Days, Jan. 25 and Feb. 6. 


GUTTA PERCHA CORPORATION (LTD.)—A private meeting of this 
company was held on Wednesday. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed 17th inst. a special settling day for 100,000 6 per cent. pre- 


ference £5 (£3 paid) shares (Nos. 1 to 100, COO] of the British Westing- 
house Electric and Manufacturing Co. (Ltd.), and has also ordered the 
securities to be quoted io the official list. The 25th inst. has been 
appointed a special settling day in the further issue of 14,320 £3 (£2 paid) 
shares (Nos. 52,099 to 46,418) of Crompton and Co. (Ltd.). Application 
bas also been made to the committee to appoint a special settling day in 
and to grant a quotation to the four per cent. perpetual second.d eben- 
ture stock of the. Brush Electrical Engineering Co. (Ltd.), aud to allow the 
further issue of £150,000 four per cent. firat mortgage debenture stock 
of the London Electrio Supply Corporation (Ltd.) to be quoted in the 
official list. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| | 5 | No, | AGGREGATE. 
Line Gael |B P | of | 
| : — Amount. or Deo 
99.1900 £ | £ | £ | £ 
Birmingham Tramways. Jan. 6 3,928 P 73, 1: 3,928 + 73 
Blackpool Corporation.. „ 4 | 140 — 2 40 20,834 H 4,265 
Blackpool and Fleetwood ,, 6 1120 |= 26 1 140 — 2% 
Bradford Corporation CS Ls: T 
Brisbane Trams . . ... Nov. 22 1.502 417 9 19,712 |+ 6,131 
Bristol Trams & Carriage Jan. 5 | 2,766/+ 260 Y 2,766 |+ 260 
Buenos Ayres & Belgrano Dec. 10 | 2,574 |-- 770 491106,727 | + 46,685 
City & South London Ry. Jan. 7| 1,144;+ 1, 1) 1,144 |+ 1 
Dover Corporation.. . . „ 6 158 T 5 40 8,557 |+ 1,004 
Dublin United... , 5 2,136 ＋ 292 1 2,16 an 
Dublin SouthernDist.... „ 8 415 — 25 1 415 iss 
Glasgow Corporation. „ 6 9,820 - 270. s 
*Liverpool Corporation... Dec. 30 | 6,820'- 65 52 357,975 741, 410 
. Liverpool Overhead Rly. Jan. 7 1455; 110 .. IN 
She Held Tramways ...... „ 7 1,818 + 510 1; 1,818 + 540 
"South Staffs. Trams... „ 5 4405 — 53 1| 405 — 53 
* Partly electrical. f Six days. 1 Five days against six days last ycar. 
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AMOUNT LAST 


ELECTRICAL COMPANIES’ SHARE LIST. 


PREVIOUS 


| "ED : 
Pes ? Price RATE PER Business DONE 
pie — aeh "re NAME. Wxrk's Price, Wednesday, Cxxr. DivrpzNp Dur, | Durma Werk 
SHARE. | DEXD. JAN. 3, | Jan. 10. Y CELDED. | Ewprxe Jay. 10. 
| 
| TELEGRAPHS. 
£8. d. | Highest | Lowest 
£110,900 100 | 4% African Direct Telegraph 4% Mort. Deb. (red.) ......| 99 103 99 163 317 8 | January and July..... avi T 
25,000 | 10 $a Rr 1 isin 055590) maszoERs Cori aov) E TE ener: 3 4 3 4 one June and December .. - | - 
£125,000 | 100 57 Do. 5 per Cent. Debentures ....................... 85 90 85 90 | 511 1 to | - ace 
£876,520 Stock EBD | Angio-AmeriGRD 50, ccccccpevesasiecincgesedsnases bev nae cz ras anna S" 64 67 64 67 5 211 Feb., May, Aug., Noy 611 61 
£3,062,240 Stock 30/0 Do. i i2 NETT seeed gesedses sss sea süd bes 114 116 113 115 5 4 4 " ES 116; 114 
£3,062,240 Stock 18/0 Do. Deferred............... OMECIPHHIERAD POBRES OE Uc D 1174 173 17 173 5 210 - 179 1013 
$10,000,000 $100 $2} Commercial Cable Capital Stock . i 165 175 - | Jan., Apr., July, Oct. ui gs 
£1,382,823 Stock 47 |* Do. 4 per Cent. Debenture Stock .................. 101 104 102 101 3 16 11 * * 103} 102 
16,000 | 10 8/0 Cuba Submarine Ordinary  ................... een 83 93 83 9i 8 8 6 | February and August | by eee 
6,000 10 10,0 | Do. Preference 10 per Cent. ......... — exter 19 20 19 20 5 0 0 * * - pee 
12,931 5 2/0 | Direct Spanish Ordinary. ... . eee esse 4 5 4 5 | 4 0 O | April and October..... - — 
6.000 5 5/0 Do. 10 per Cent. Cumulative Preference ...... | 9 10 9 10 5 00 | 9x 2 | -— VN 
£30,000 50 4i Do. 44 per Cent. Debentures ..........06..ceeecsese- 1017 1057 101% 1057 4 5 9 | January and July..... - - 
60,710 20 3 0 Direct United States Cable c ee 11j 12 113 12 5 16 8 Jan., Apr., July, Oct. 111 115 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 99 102 99 102 4 8 3 | June and December .. - ane 
£4,000,000 Stock 5% Tasten OFA Sey. eee pavé sat eb voa ILI 115 150 143 153 412 9 | Jan., Apr., July, Oct 151 1473 
£1,795,000 Stock 317 Do. 3} per Cent. Preference Stock .............. | 98 99 96 99 811 3 * " 98 97 
£1,432,268 Stock 4 Do. 4 per Cent. Mort. Deb. Stock (red.)........ 115 120 115 120 3 611 | May and November. -- n 
250,000 10 2/6 R ²ͤ e 144 15 113 15 413 4 Jan., Apr., July, Oct | 15 14 
£820,000| Stock | 4% Do. 4 per Cent. Debenture Stock ................. 116 121 116 121 3 6 7 February and August eos 
£16,200 100 | 57 * Do. 5% (Austin. Gov. Sub.) Deb.,1900 (reg.) 99 103 99 103 417 1 January and July..... 565 
864,400 100 5% Do. learer) e se eb e- ee r RUND 103 100 103 417 1 ( » T" 
£900,000 100 4% Eastern and S. African 4% Mort. Deb, 1909...... . lol 104 101 104 3 16 11 February and August * one 
£200,000 25 47 Do. 4 per Cent. Mauritius Sub. Debs.(red.)..| 1017 104% 1017 108% 3 16 10 | May and November. | ^ - 
180,227 10 1/9 Globe Telegraph and Trust e eee coo ones 107 11} 104 114 413 4 Jan,, Apr., July, Oct. 11 1013 
180,042 10 | 9.0 Do. 6 per Cent. Preference lij 154 144 15] 3 18 8 "P " 1 15À lii 
150,000 10 5/0 Great Northern of Copeuh agen cs 3l 33 30 32 3 18 2 January and July... T 
£86,300 100 4i Halifax & Bermuda Cable 447% Ist Mort. Dob.(red.) .. 99 102 9) 10? 18 3 vie "P ave 
17,000 25 12/6 Indo- European dende ee 18 52 43 52 416 2 May and November . 511 
£100,000 100 67 London Platino-Brazilian 6 per Cert. Debs., 1904. 106 109 106 109 5 10 1 March aud September 
£100,000 100 | 47 Pacific & European Tel. 47 Guar. Debs. (red.) 101 104 lol 101 3 16 11 June and December. 
11,859 8 | 4/0 Reuter’s Im Peau ssi ee evi du 7 8 7 8 5 0 0 April and October..... 
3.381 £100 Cert. Ü Submarine Cables: Trust. eee eris rao aa 125 130 25 130 113 0 ds 5 
15,609 10 * West African Telegraph a 2 31 2h * 19 3 Decomber and July 
14200 100 5 Do. 5 per Cent. Debentures (red,) 99 102 99 102 118 0 March and September 
30 008 23 Weat Coast of America l ^ | l Su 
£160,000 100 i i Do. per Cent. Debentures ............. 100 103 100 103 3 17 8 January and July..... 
88,321 10 6d West Indis GG) PARAR HEN 625, assaxrc ME eu User dedo ep aces 1 11 i li ae May and November. a4 
31,563 10 6/0 Do. 6 per Cent. Ist Preference 91 94 9} 91 6 3 1 » » 913 
4 669 10 6/0 Do, 6 per Cent. 2nd Preference . 7 8 7 8 710 0 » ” , . 
£80,000 100 57% Do. 5 per Cent. Debentu res ..... 104 107 104 107 413 6 | January and July..... ese 
£389,731 Stock 47 Western & Brazilian 4 por Cent. Debenture Stock 102 105 102 105 3 16 2 June and December .. nat T 
207,930 10 3/0 Western Telegraph (late Brazilian Submarine) ..... 14 14} l4] 14} 115 0 Mar., June, Uct., Dec. 117 141 
£75,000 100 5% Do. 5 per Cent. Debs, (2nd Series, 1900) ..... 106 109 106 109 111 9 June and December S M 
£158,100 100 6; *Western Union 6 per Cent. Sterling Bonds (red.) .. 98 103 98 103 516 6 March and September evo 
| TELEPHONES. | 
44,000 | £5 3/0 Chili Telephone (fully paid) . 2 3 2 3 6 13 4 August ny ove 
224.550 | 10s. 0/1] | Consolidated Telephone Const. & Manufacturing ... i } l l F ves "T 
72,680 1 0/6 Monte Video Telephone Ordinary... 4 i 2 4 SD! 0- IL UOGUDER . ccciavecasdasstcecs aaa oan 
86,492 | l 10 Do. 9 per Cent. Preference ....... 1 l i l 5 0 0 157 ta nas 
490,000 | 5 3/0 National CBE SON PE Hex eT a Pe ed 5 5} 5 (1 5 14 3 | February and August 545. 51 
15,000 10 6/0 Do. 6 per Cent. Cumulative Ist Preference . 11 15 14 15 EB DUC » $ . D 
15.000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference . lt 15 14 15 10 0 T 30 ie r 
250,000 5 2/6 Do. 5 per Cent. Non-Cumulative 3rd Pref, ... 51 21 53 53 on A T T og 5} 
1,329, 171 Stock 34 Do. Debenture Stock 3i per Cent. (red. | ON 10) UN 100 3 10 0 June and December 99 UN 
171,504 l 0/4 o l i l 5 0 0 | April and October..... TT | 
58,000 ) 27 United River Vlate » 1} 5 1} 7 10 U | July T F 
16,39 ) 171 Do. 2% Cumulative Preference PRONE j} ) ] ) p O0 '0 O) RT 
$179,957 Stock 57 Do, 5 per Cent, Debenture Stock (red.) . . , 10g 105 104 101 0110 ¢ Juue aud Pecdaber . jury m. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


In calculating the yield on this security; e has been made for accrued interest, but not for redemption, 
t The London Stock Exchange Committee refuses to quote these, 


Amo Last Prxvious Price RatTk PER Bum Dons 
1 E Dru. | NAME. Wer's Price, Wednesday; Cxnr. Divipzxp Don. Duro Waxx 
? RHARE. (| DEND, r. JAN. 3. Jan. 10. III. DID Enxpino JAx. 10. 
! 
ELECTRICITY SUPPLY COMPANIES. £ s. d. | Highest | Lowest 

100,000 1 Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (fully pd.) 1 1 1 1 se - ' ssa a 

6,000 10 7/93 Bournemoath and Poole Elec. Supply Ord............... 12 13 12 13 3 00 PN veo i 
6,000 10 4/6 Do. 4t per Cent. Cumulative Pref. ............... 10 ll 10 11 4 110 ios " 1 
19,661 5 2/6 | Brompton & Kensington SIRO Bupply in 7% 8% 7 8 315 0 sia | er s 
12,000 5 3/6 Do. 7 per Cent. Preference ................ eene 9 10 9 10 310 0 March and September * 
20,000 5 ess Calcutta Elec. Supply Ordinary (fully paid) ......... of 7 64 7 e aa - d 
80,000 5 4/0 | Charing Cross & Strand „ Supply Corp. .. n 9 10 9} 103 4 59 February and August 9% sí 
20,000 5 a Do. (Nos. 3.001 to 50,000) 1... . . . 9 10 94 10] NE i 5 TE 
20,000 5 2/3 Do. 4. per pure rere ee 5 6 " 6 815 0 $s ES | js - 
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NOTES. 
— 


Tax President of the Board of Trade received, on Wednes- 
day, a deputation of residents in Marylebone who had a 
gtievance against the Metropolitan Electric Supply Co. 
because of defective supply. A number of speeches were 
made, in which specific complaints were advanced, one of the 
most serious being that during important surgical operations 
at Middlesex Hospital the operating room had several times 
been plunged into darkness. Mr. Rrrcure, the President, 
said that the gravity of the situation was generally 
admitted, but the Board of Trade was powerless to 
adopt the course petitioned for by the leader of the 
deputation—viz., to introduce, either in a provisional 
order or a bill, a clause placing the company in the 
same position as other trading companies, and giving 
them [consumers] a right to compensation for its breach of 
contract and duty to them.” It is amazing that the idea 
that this course could be adopted by the Board of Trade 
should have entered the head of any member of the deputation. 

— > 
" AGGRIEVED consumers have their remedy: they can take out 
@ summons against the company. In the present instance 
the magistrate has postponed such a summons for three 
months, evidently on account of the peculiarly trying 
circumstances affecting the company’s supply. To place 
a statutory electric supply company on the footing of an 
ordinary trading concern would be grossly unjust to the 
company. Mr. HircmiE's remedy for the existing state of 


affairs is competition. But when we try to follow out the 
mystic process by which competition is to work a cure, we are 
utterly perplexed: The difficulties of the existing company 
are not such as can be removed by the creation of a rival 
undertaking, liable to precisely the same troubles at, possibly, 
precisely the same time. Far better to recognise that these 
difficulties are of a special and transitory nature, and that 
when the temporary cause of them is removed their recurrence 
is extremely improbable. The present agitation will do some 
good, however. - It will serve as a warning to supply under- 
takers, whether company or municipal, to stay their hand 
when tempted to accept new consumers before they are in 


& position to supply them. 


Tu discussion on The Telephone System of the United 
Kingdom," at the London Chamber of Commerce dinner on 
Wednesday evening, was significant chiefly as showing the 
diversity of opinion which still prevails among the leading 
spirits of telephonic enterprise. On the other hand, it is 
satisfactory to note the growing tendency to appreciate the 
importance of a uniform and combined national system—a 
system, as one speaker advocated, bounded only ** by the four 
seas. The difficulties likely to arise from the intrusion of 
municipal and other isolated schemes are also beginning to 
be apprehended ; and although Mr. Provanp retains his con- 


vietion that ‘there should be as much competition as 


possible in telephony," nobody else seemed to share it. It 
may be the ease, as he predicts, that Glasgow will 
“soon be the best telephoned city in the kingdom”; 
but if so, the result will not be due to competition. 
Nor can it be admitted that the best telephoned city, 
whether Glasgow or London, can be one which has one system 
of overhead wires and another system of underground wires, 
two sets of subscribers, and conducted the one on commercial 
principles, the other by methods which apparently set those 


principles at defiance. 


THERE was a pleasant gathering on Thursday last week, to 
celebrate the annual dinner of the Liverpool Engineering 
Society; and the function possessed a special attraction for. 
electrical engineers, inasmuch as the president this year is Mr. 


A. Bromuey HoLrmes, electrical engineer to the Liverpool 
Corporation. 


In a speech paying tribute to the engineering 
profession, the Lorn Mayor expressed a wish to see the Over- 
head Railway encircle the city. He also looked forward to 
another important electrical development—the lightning 


E 
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express railway to Manchester. The presidential speech 
embodied several striking criticisms of the relation of labour 
to industrial progress and to our national prosperity :— 


It is not satisfactory that we sbould be losing our place in the world’s 
markets as the leading manufacturers of machinery. It is unsatisfactory 
that we should bave to go to America or Germany for plant we ought to be 
fully competent to make ourselves. Now I, for one, hold that an English - 
man can do anything he sets himself to do, at any rate as well, if not 
better, than anyone else, but his superiority is not so great as to enable 
him to do it with his eyes shut. We are apt to excuse ourselves on the 
ground of thelower wages paid on the Continent, but we shut our eyes to 
the better technical education and the better industrial finance of the 
great German nation. We recognise the ingeniously-devi«ed and beauti- 
fully-constructed machinery by which the Americans produce repetition 
work, but we are apt to overlook the fact that the American pays 
higher wages than we do, and can afford to do ev, ax both employer 
and employed run the machinery for all that it ix worth, and 
do not restrict the output. It is blind folly in this country to protest 
against and blame the combinations of Jabour to raise wages as the cause 
of all our difficulties. Combinations of labour are not only legal, but they 
are the absolute right of the worker; and it will become serious ground for 
consideration whether it will not be necessary for the profeesional classes 
to combine to secure a proportional increase in tbeir rate of remuneration, 
which has become necessary to bring it more in harmony witb the increased 
wages of the so-called working classes. But although combinations of 
labour of every class are legal and right when properly used, they are barmful 
and wicked when employed to limit the freedom of others or to prevent 
the full use and development of machinery and resources of the country. 


Mr. Houmes may be at variance with many of his confrères 
as to the cause and the remedy, but that there does exist a 
formidable foreign competition, which we ought to be better 
able to combat, all are agreed. Attention is now being called 
more forcibly than ever to this state of affairs, and herein 
may be the prelude to much-needed reformation. But protest 
alone will not effect reform ; as long as this is a free-trading 
country, our only course lies in adopting more efficient and 
less custly practice in manufacture and in commerce. We 
should always be prepared to admit the foreigner at his own 
price, taking care all the while that our goods are superior to 
his and that our price is not higher. 


Tue result of fitting cars with independent rim and electric 
brakes, and failing to instruct the drivers as to their respective 
uses, was illustrated by a collision at Aberdeen last week, 
The driver, desiring to stop quickly on slippery rails, first 
locked the wheels with the hand-brake and then applied the 
electric brake—of course, to no purpose. If such difficulties 
arise in training motormen, a modification in the standard 
brake arrangements of cars might be made, as this is not the 
first accident of a similar kind. Either the electric brake 
should be made with so many stops that it can be employed 
regularly, and the hand-brake only used on an emergency, 
or an arrangement could be added to release the hand-brake 
automatically simultaneously with the application of the 


electric brake. 
— 


Arter millions of incandescent lamps have been manu- 
factured, during the past 20 years or so, one person has just 
been injured in the eye by the bursting of a bulb. Probably 
this is the first victim to an accident of this description, for 
the newspapers seem to discover in it sufficient novelty to 
justify a great deal of alarmist comment. We shall now 
probably manufacture incandescent lamps for another 20 
years or so before a similar accident will recur. It is the 


very rarity of mishap in electrical apparatus, combined with 
the novelty of electrical matters, that leads to public notice ; 
while the immunity of comment enjoyed by gas and petroleum 
arises from the superabundance of their mischief. 

Ar the recent conference of science teachers at the Imperial 
Institute, Prof. Armstronc observed that he would like the 
term ‘‘experimenting” substituted for science teaching," 
and the term workshop ” or ‘‘ workroom adopted in place 
of * laboratory." So long as the method of conducting these 
modes of teaching is sound, it might appear pedantic to 
quibble about names. Yet we scarcely think that Prof. 
ARMSTRONG’S proposed substitutes are synonyms, or that 
they represent accurately what goes on—or should go 
on—in tbe classroom and laboratory. Science teach- 
ing is very far from being all experimenting; and, 
pompous though the name may sound, laboratory 
more correctly designates the place where the practical teach- 
ing occurs than either ‘‘ workroom” or workshop.“ An 
engineering laboratory, for instance, is quite different from an 
engineering workshop. After all, as we have hinted, the vital 
matter is to take care that the science teaching and laboratory 
work are of the proper character to ensure sound education. 
In an age when science is illumined by innumerable farthing 
rushlights,” there is perhaps too great a tendency to mere 
experimenting, and too little regard paid to that philosophic 
digestion of the results of experiment by which alone can the 
essential principles be extracted and assimilated. 


Mr. ScHaErER's article on indiarubber cables, printed in 
another column, is of especial interest, coming, as it does, 
from one who has had many years’ experience in the manu- 
facture of this very class of insulated conductors. His 
warning against ''seamless" rubber covering is timely, for 
our contributor, Mr. Terry, at any rate, has been impressed 
by the claims put forward by its manufacturers. The failure 
of rubber insulation underground is not always caused by 
an opening of the seam, and so far we have no data to show 
that this new class of seamless rubber cable to which Mr. 
Terry has referred is in any way more reliable than that 
made in the longitudinal covering machine. 


Mr. ScHAEFER prescribes that indiarubber-covered cables 
should be lead.covered when employed for underground 
mains. The employment of braided rubber cables drawn into 
iron pipes in former days, if not at the suggestion of the 
makers, was at any rate done with their approval ; and manu- 
facturers of lead-covered cables with non- waterproof insulation 
were always met with the objection that lead covering was & 
necessity in that class of cable, and comparisons of price were 
usually made on the basis of lead-covered non-waterproof 
cables as against indiarubber insulated cables simply braided. 
A point Mr. Scuazrer does not mention is the difficulty of 
pressing a tight lead covering on to rubber cables, especially 
if the jute braiding which usually surrounds the core is 
omitted, as it should be. With a hot lead press it is difficult 
to cover the wire without burning the insulation under these 
conditions; and although one firm has employed a cold lead 
press for several years, this type is not popular, probably 
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owing to the possibility of subjecting the core to too great a 
strain. More information on such matters as these, and 
especially on the circumstances in which rubber has and has 
not proved long-lived, would be of great interest. 

—— 

WE announced some time ago that Nixota TESLA had gone 
to the top of a high mountain in Colorado to experiment not 
only in wireless telegraphy, but also in the wireless transmis 
sion of energy over a long distance. He has now returned to 


New York evidently well pleased with the result of his 


experiments, and the following remarks of his to a New York 
reporter convey his views and anticipations as to future 


developments :— 

My experiments have been most successful, and I am now convinced 
that I shall be able to communicate by means of wireless telegraphy not 
only with Paris during the Exhibition, but in a very short tiine with every 
city in the world. My terminal instruments will be ab:olutely immune 
from extraneous disturbances, and I hope to obtain a speed of from 1,500 
to 2,000 words & minute. Ihave returned to New York to pursue a series 
of experiments with a view to solving the greater problem of transmitting 
power without using wires. 


Ix our advertisement columns this week it will be seen that 
the PosrMAsTER-GENEBaL invites tenders for laying under- 
ground conduits for telephone purposes in several parts of the 
metropolis. To render the situation of a Government com- 
peting with its own licensee quite complete and worthy of a 
place in a Gilbert and Sullivan comie.opera, it would only 
be necessary for the National Telephone Co. to be the suc- 
cessful lowest tenderer with its new cement ducis. 


——À—— — — . — —— 


Opening of the Govan Electric Supply Station.— The formal 
opening of this station will take place to-morrow afternoon. 


Personal.—M. André Blondel has just been made a Knight 
of the National Order of the Legion of Honour, on the nomina- 
tion of the French Minister of Public Works. 


South-Western Polytechnic.—A university extension course 
of ten lectures on the Direct-Current Motor will be given 
by Prof. C. A. Carus Wilson, M.A., on Mondays, commencing 
Jan. 22nd. The fee for the course is 5s. 


Lectures on Polyphase Machinery.—The first of a course of 
seven lectures on the above subject was given by Mr. A. C. 
Eborall, at the works of Messrs. Crompton and Co., 
Chelmsford, on Monday evening last. The remaining six 
lectures will be given on successive Monday evenings, at eight 
o’clock. 

c.8. ‘‘ Francois Arago.’’—We are pleased to be able to state 
that there is no t:uth in the rumour that the cable ship 
* Francois Arago, belonging to the Société Industrielle des 
Téléphones, had become disabled off the coast of Newfound- 
land. On Wednesday she was reported as coaling at St. 
Johns. 


Wireless Telegraphy in the United States Navy.—The 
Morning Post is informed that the United States Navy 
Department and Lighthouse Board of the United States 
Treasury Department have been arranging for the establish- 
ment of wireless telegraph stations on American lighthouses 
and lightships. 

The Use of Aluminium.—The Aluminium World of New 
York reports that 78 miles of trolley line have just been 
strung between Kansas City and Leavenworth, a line which is 
expected to be opened during the present month. The same 
journal also notes that the Incandescent Arc Light Co. of 
New York have put on the market telephone transmitters 
and receivers made of aluminium. 


The Royal Society.— Among the Papers down for reading 
yesterday were: ‘‘On the Viscosity of Argon as affected by 


Temperature, by Lord Rayleigh, F. R. S.; On the Behaviour 
of the Becquerel and Róntgen Rays in a "Magnetic Field," by 
Hon. R. J. Strutt ; On an Experimental Investigation of the 
Thermodynamical Properties of Superheated Steam by Prof. 
Osborne Reynolds' Method," by Mr. J. H. Grindley. 


An “Electrical” Charwoman.—The Globe newspaper an- 
nounces the latest electrical gooseberry, which hails from 
America. It is nothing less than an ‘‘ electrical charwoman,” 
which will char all day in any given direction without either 
stimulus or stimulant, It will be a most pleasant change to 
effect the house cleaning by means of an ‘accumulator ” 
that does not smuggle her accumulations away with her. 


Cable Interruptions and Repairs :— 
Date of . Date of . 


Latakia—Cyprus..................... June 21, 1899 

Cayenne — Pinhieros .... ......... Oct. 11, 1899 — 

Zanzibar Mombasa Oct. 27,1899 — Jan. 13, 1900 
Mozambique—Lourenco-Marquez Dec. 17,1899 — vis 
Tangier—Tarifa ........... w Jan. 3, 1900 — 

Iquique— Valparaiso . . Jan. 9,1900 — 

Serena— Valparaiso  ............... Jan. 9,1900 — 


Opening of the Stockport Electric Supply Works. — The 
formal opening of these works took place yesterday afternoon, 
before a large and influential local assemblage. The mayor of 
Stockport (Councillor Thomas Webb) performed the ceremony 
by starting one of the engines. The system here adopted is 
a, three-wire continuous-current one at a pressure of 460 volts 
between the outers. The contracts were let in February, 1898, 
and supply really commenced on December 9, 1898. 


Wireless Telegraphy in the Navy.—The Admiralty have 
determined to fit several vessels of the Channel Squadron 
(viz.; the Majestic,” *'' Magnificent," Hannibal,“ and 
* Jupiter ") with wireless telegraphic apparatus on the 
Marconi system ; and the signal boatswains of the two flag- 
ships and two petty signal officers on each of the ships in 
question are now being instructed in wireless telegraphy on 
board the ** Hector” at Portsmouth. It may be regarded as 
extremely probable that all the vessels of the navy will even- 
tually be equipped with wireless telegraphic apparatus. 


The Glasgow Section of the Institution of Electrical 
Engineers.—At the meeting of the Institution of Electrical 
Engineers, on the 11th inst., the President announced that a 
meeting was to be held in Glasgow yesterday of members, 
associates, and other gentlemen, who propose to form a local 
section for that district of the United Kingdom. The Council, 
he said, would be very glad if any of the members could 
attend that meeting in Glasgow. Unfortunately, he per- 
sonally was unable to go, as he had another engagement of 
some standing, but the Council would be represented by two 
of its members—-viz., Prof. Perry, vice- ‘president, and Mr. 
Alexander Siemens, past president. 


Magnetic Rocks in South Africa. —In his report upon 
the disaster to Gen. Gatacre’s column at Stormterg, 7'e 7imes 
correspondent lays some stress upon the neglect of compass 
bearings being taken during the night march. Its corres. 
pondent at Cape Town, however, in forwarding the account, 
says that he thinks this point has been exaggerated, and he 
makes the following observations founded on his own expe- 
rience :— 

Owing to the abundance of magnetic ironstone all over South Africa 
(and the name Rooi-kop," ‘‘red-head,” probably indicates its presence 
near Stormberg), compass bearings are liable to be all over the place, espe- 
cially at night, when it is impossible to know how near one may be to 
magnetic rocks. At Chieveley one day I was taking some bearings which 
made Colenso lie due east instead of north, north for the nonce happening 
to be a large stone a yard or two away. 


Advanced Class on Practical Electrical Measurements at 
University College, London.—The lectures and practical 
demonstrations on advanced electrical measurements being 
given this winter on Monday evening: at 7 p.m., in the 
Pender Electrical Laboratory, University College, Gower- 
street, will be resumed next Monday evening, January 22nd. 
The class is being conducted by arrangement with the 
Technical Education Board of the London County Council, 
and is intended only for those who are practically engaged 
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during the day in electrical or engineering work. The 
subjects which will be treated during the remainder of the 
course (ten lectures) are the photometry of arc and incan- 
descent lamps and alternating-current measurements. The 
Pender Laboratory has just been provided with one of Mr. 
Duddell’s improved oscillographs, made by the Cambridge 
Instrument Making Co. | 


. * Centralblatt für Accumulatoren und Elementenkunde."— 
This is the name of a new bi-monthly journal, edited by Dr. 
Franz Peters, of Charlottenburg, and published by Wilhelm 
Knapp, at Halle. The periodical is devoted to matters per- 
taining to secondary and primary batteries and their acces- 
sories, and will no doubt prove invaluable to manufacturers 
of these apparatus and to others interested in this branch of 
electrochemistry. The first number, which has just come to 
hand, contains the first instalments of two serial articles, one 
on standard cells, by Prof. W. Jaeger, who is one of the 
first authorities on this subject; and the other an account 
by Dr. L. Hoppner of a type of cell especially intended for 
traction work. Thero are some shorter articles and reviews, 
and several pages of abstracts from articles in contemporaries 
and from patent specifications, together with miscellaneous 
items of news. The subscription price of the journal for 
England is M3:50 quarterly, post free. 


The Institution Building Fund.—At the last meeting of the 
Institution of Electrical Engineers, the President announced 
that & letter had been addressed to him by three of the 
members of the Institution, and he believed he was right in 
saying that it was the result of an appeal which he made in 
his presidential address. The letter was read to the following 
effect : ** In consequence of successful litigation in connection 
with the copyright of our catalogue, we, the undersigned, 
have been awarded nominal damages to the amount of 100 
guineas. Having, therefore, in our minds your appeal for 
the furtherance of the building fund, we have much pleasure 
in handing that cheque to you for this purpose. Though not 
a very large amount, we hope that this action on the part of 
your old pupils will serve as an example to others in the 
electrical trade, who, instead of squandering money in costly 
and unprofitable litigation, might do a great deal of good to 
the electrical profession generally and to the Institution in 
particular.—Signed, G. Binswancer Byrne, Max. Byne, and 
Huao Hirst.” 


The Institution of Electrical Engineers’ Wiring Rules.— 
We have received from the secretary of the Institution of 
Electrical Engineers a copy of a circular, with a list of ques- 
tions, that is now being sent out to all those who replied 
favourably to a notice previously issued on the same subject. 
We understand that a similar circular will, on application 
to the Secretary, be sent to any electrical engineer who may 
be willing to assist the Institution in the attempt to promote 
uniformity in wiring rules. The following are the questions 
embodied in the circular :— 

1. Do you consider that regulations of some kind are necessary to ensure 
safe and durable wiring ? 

2. Presumivg that you consider that there should be one set o. standard 
regulations for ordinary risks for the United Kingdom, do you think that 
those which have been issued by the Institution cover sufficient ground ; 
if not, in what direction do you suggest that they should be added to ! 
Plea-e give the suggested additions in the form you consider they should 
take. 

3. Do you consider that the Institution regulations cover too much 
ground? If so, whieh portions should be omitted! Please give your 
reasons for suggesting their omission. 

4. Do you agree with the general arrangement of the Institution rules? 

5. Do you consider that any one reguladon should be altered? If so, 
please say on what ground, and suggest in what way it can be improved. 


Ether and Atoms.—A lecture on the above subject was given 
by Prof. J. A. Fleming, F.R.S., on Monday evening last, at 
the London Institution. The lecturer pointed out that among 
the greatest advances of physical science in the nineteenth 
century one of the most far-reaching was the conception of an 
all- pervading ether filling all space. Assuming its existence, 
Maxwell proved, in his epoch-making Paper of 1864, the 
existence of electromagnetic waves, a phenomenon which was 
confirmed experimentally by Hertz in 1879, and by a large 
number of physicists working in every part of the world 
eince that date. Hertz's experiments, and the phenomenon 


of ** coherence " of metallic films, discovered first by Hughes 
in 1879 and subsequently by Branly, together with its 
application in wireless telegraphy, were then described and 
explained. Referring to the constitution of the ether, Prof. 
Fleming said that its most characteristic properiy was 
its power of storing immense quantities of energy. He 
next mentioned that Lord Kelvin had been able to obtain 
some idea of the size of the atoms, and referred also 
to the now-accepted kinetic theory of gases, due in the first 
instance to Clausius, and amplified and extended later by 
Maxwell. The recent work of Prof. J. J. Thomson was next 
mentioned, as pointing to the existence of sub atomic matter, 
er of atoms a thousand times smaller than the hydrogen atom. 


Northern Society of Electrical Engineers.—At a special 
meeting of the members, held in Manchester on Wednesday 
evening, the following additions to the rules were adopted 


unanimously :— 

[To be added to objects of the Society] : 4. In case the Society shall be dix- 
continued or dissolved, or shall be absorbed by or amalgamate with any 
other institute or society, to dispose of the funds of the Society as the 
council may determine. 

(New Rule, XXIXa, to be added]: The council may at any time at 
which they may think the same desirable arrange for the amalgamation or 
absorption of tbe Society with or by any other society or institution 
baving similar or kindred objects on such terms and conditions as they 
may think, and may transfer to auch society or institution the whole or 
any part of the funds of the Society, provided that it is made & term of 
such amalgamation or absorption that the members of the N ciety as 
enumerated in Rule IV. may join the other society or institution in the 
various gradex for which they are respectively qualified without payment 
of any entrance fees. Provided that such amalgamation or absorption 
shall not be carried into effect without the proposal being approved in 
writing by a majority of the members of this Society. On such amalga- 
mationfor absorption being effected in manner aforesaid, and notice of the 
same, together with a copy of the teras and conditions subject to which 
the amalgamation or abeorption takes place, being sent to every member of 
the Society as enumerated in Rule IV., the Society shall be considered as 
dissolved and be at an end. f 
In proposing this addition to the rules, the council possibly 
had in view an “amalgamation or absorption " with the 
Institution of Electrical Engineers, under the new rules for 


local centres which the Institution passed a year ago. 


— . — —— — — — —— 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, January 19th. 


NORTH-EAST (‘oast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7.30 p.m. Third General Meeting in the Lecture Hall of the Literary 
and Philosophical Society, Westgate-road, Newcastle-on-Tyne. 
Amongst the items on the Agenda are the following: The 
discussion ou Mr. €. H. Innee's Paper on “Screw Fans" will be 
resumed and closed, and a Paper on “ Receiver Drop in Multiple 
Expausion Engines will be read by Prof. R. L. Weighton. 


ROYAL INSTITUTION. 


9 p.m. Evening Discourse on Flight,“ by the Right Hon. Lord 
Rayleigh, F.R.S. 


THURSDAY, January 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Ordinary General Meeting. Adjourned discussion on the 
report of the Swiss Visit Committee, and, if time permits, a paper 
will be read by S. Cowper-Cobs on “ An Electrolytic Centrifugal 
Process for the Production of Copper Tubes.” 


FRIDAY, January 26th. 
Physical, SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, Papers to be read: (1) Some Developments in the Use 
of Price's Guard Wire in Insulation Tests, by Prof. Ayrton and 
Mr. Mather; (2) Reflect ion and Transmission of Electric Waves 
along Wires." by Dr. E. Barton and L. Lownds ; (5) “ The Fre- 
quency of the Transverse Vibrations of a Stretched India- Rubber 
Cord,” by T. J. Barker. 


INSTITUTION OF MECHANICAL ENGINEERS. 

S p.m. Annual General Meeting. The following Paper will be read 
and discussed: Water Meters of the Present Day." by W. 
Schonheyder. 

Roya INSTITUTION. 

9 p.m. Evening discourse by the Hon. C. H. Parsons, F. RS., on 

“Motive Power—High-Speed Navigation—Steam Turbines.” 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournreg D'ALBE.] 


Death from Industrial Currents.— R. H. Cunningham combats 
the idea that cases of syncope from commercially-used currents 
can be treated by artificial respiration. The organ most 
vitally affected is the heart, and that is not totally paralysed 
or killed by disruptive action, but is put into a state of 
fibrillar contraction. This contraction reduces the pressure 
of the blood throughout the system, and the nervous system 
is affected, not instantaneously but gradually, by the total 
anemia following a sudden arrest of the circulation. In 
rare instances, where an electric current traverses only 
the cerebro-cervical portion of the nervous system in 
considerable intensity and for a considerable length of 
time, it may kill by asphyxia. Industrial currents are practi- 
cally non-lethal to frogs and turtles, as the condition of 
fibrillation quickly and spontaneously disappears from their 
hearts after the current has ceased to pass. But such recovery 
is much more difficult in dogs, and probably also in the 
human being. The author has worked out an elaborate 
method of artificially restoring the cireulation by the injection 
of defibrinated blood, which is successful in the case of dogs, 
but must be applied immediately. The net result of the 
author’s researches is that artificial respiration is ineffective, 
and the only hope lies in spontaneous recovery. 

[R. H. CunnincHam, New York Med. Journal, 70, 1899.] 


Ressitance of Iron Wires.—The abnormally large resistance 
offered by iron wires to alternating currents has been a matter 
of common observation for many years. It is due to what is 
called the ‘‘ throttling effect," which prevents an alternating 
current from penetrating completely to the centre of the wire, 
and which is exaggerated in iron by its high permeability and 
the change of the latter with the current strength. The laws 
of this change are at present unknown, and E. Merritt has 
therefore instituted some experiments calculated to shed light 
upon them. In every case the ratio of the alternate-current 
resistance to the direct-current resistance of the same wire 
was determined. This ratio gave the throttling effect, 
and the method also eliminated any secondary effect due to 
heating. The results were in accordance with what might 
have been anticipated from the known properties of iron. 
For small currents the magnetisation is small, and the be- 
haviour of the iron wire is not very different from that of 
non-magnetic metals. This throttling effect is largest where 
there is a maximum of permeability; but with still stronger 
currents the wire becomes magnetically saturated from the 
surface inwards, and when the core is saturated also the 
difference between the two types of resistance vanishes and 
the wire again behaves like an ordinary wire. The author's 
verification is, however, only qualitative as yet. 

(E. Merritt, Phys. Review, Nov.-Dec., 1899.] 


Resistivity of Pure Nickel.—Nickel is not easily obtained in 
a state fit for resistance measurements, owing to its great 
brittleness when obtained from the carbonyl. J. A. Fleming 
has, however, made some successful experiments on a speci- 
men of pure nickel prepared electrolytically.from a hot solu- 
tion of carefully purified nickelous chloride by J. W. Swan. 
It was annealed by heating in an atmosphere of hydrogen 
after having been drawn into wire through a die. The 
nickel wire so prepared and annealed is as soft as silver 
wire. It was soldered to thick copper leading-in wires, and 
wound on a frame of a kind suitable for immersion in 
liquid air. The volume resistivity was found to be 1,444 
C. G. S. units at —182:5deg., 4,251 at —78-2deg., 6985 at 
Odeg., and 10,951 units at 94:44deg. It thus appears that 
this electrolytic nickel has a much lower resistivity than that 
employed by Matthiessen for his tests 85 years ago, which 
had a volume resistivity at Odeg. of some 12,000 units. More- 
over, the temperature coefficient of the author’s nickel is the 
same as that found by Fleming and Dewar in 1898. 
Matthiessen's nickel was probably not pure, and it is strange 
that his figure should nevertheless have been adopted all these 
years as the standard value for pure nickel. 

(J. A. FLEMING, Proc. Roy. Soc., Dec. 14, 1899.] 


Magnetic Qualities of Building Brick.—The magnetic dis- 
turbances in physical laboratories have in some cases been 
traced to the brickwork of the walls and piers of the building. 
That burnt clay is permanently magnetic was shown some 
time ago by Folghersiter, who was able to form an idea of 
the magnetic dip in Italy over 2,000 years ago from the 
distribution of magnetism in some Tuscan vases. O. A. 
Gage and H. E. Lawrence have examined some 30 varieties 
of building brick from the factories of the northern and 
eastern States of America. The greater number were of 
the pressed-brick variety, though specimens of the ordinary 
red variety were included. All of them except one, which 
was nearly white, were found to possess some amount of 
permanent magnetisation. The moments were found to vary 
in the couree of a few months, some increasing and others 
decreasing. Assuming that a steel magnet has 0:825 C. G. S. 
units to the cubic millimetre, the brick showing the strongest 
magnetisation was equivalent to a steel magnet 97mm. long 
and 1mm. in diameter. Heating the bricks brought about a 
great reduction of the magnetisation, but cooling invariably 
restored it. The author attributes the magnetism to magnetic 
oxide of iron formed during baking and influenced by the 
earth's field. This is confirmed by the fact that the poles are 
always on the faces and sides, and not at the ends, 


[GacE and LAWRENCE, Phys. Rev., Nov.-Dec., 1899. } 


Frequency Indicator.—A simple and serviceable frequency 
indicator, devoid of any mechanism, cannot but be a useful 
adjunct to the equipment of a central station. What claims 
to be such has been designed by E. Stockhardt. It consists 
essentially of a tuning fork vibrating in unison with the 
current under investigation. The fork is tuned to the current 
by means of two weights, which are displaced along the 
prongs and pressed againat them by metallic springs. The dis- 
placement is read off on an empirical scale giving the frequency 
direct. The range of theinstrument is increased by the fact that 
it will resound to certain multiples of the frequency by means 
of its overtones. This advantage is, however, attended by the 
drawback that the value indicated is not necessarily of the 
correct order. It is therefore necessary to know the approxi- 
mate frequency, say within 50 per cent. The definition is 
clear enough, and the tests show that an accuracy of con- 
siderably less than 1 per cent. can be relied upon. Nor does 
the form of the current curve seem to interfere, for the 
instrument resounded equally well to the Dresden city mains, 
to an old Siemens alternator, and a small Siemens rotatory 
current generator. The manipulation of the instrument is 
ideally simple. ur 
[E. STÖCKHARDT, Elektrotechn. Zachr., Dec. 14, 1899.] 


Hall Effect at Low Temperatures.— E. van Everdingen has 
continued his experiments on the Hall effect and the 
properties of bismuth at low temperatures after the work 
of the Leiden cryogenic laboratory had been temporarily 
stopped by the Government on account of its alleged danger. 
Experiments have now been carried out at — 90deg., the 
temperature of boiling nitrous oxide, and at I5deg. for 
comparison. The lowering of the temperature has the effect 
in all cases of increasing the Hall effect, especially in a weak 
field of 1,300 units, where it is nearly doubled. Indeed, the 
value in that field, 21:1, exceeds by far the highest value 
formerly obtained. The question whether a maximum Hall 
effect exists anywhere at a low temperature could of course 
not be determined by two measurements, but the rapid 
increase points to the contrary. As regards the resistance of 
bismuth, its alteration by a magnetic field depends upon the 
angle which the lines of force make with the crystallographic 
axis. Thus, the percentage increase of resistance in a field 
of 2,650 units is 1:8 at 27deg. in one direction, and 8:2 in 
a direction perpendicular to it. At- 90deg. the figures are 
2:8 and 87 respectively. This should be remembered in 
measuring resistances by bismuth coils. 


[E. van EVERDINGRN, Proc. Akad. Amsterdam, Nov. 25, 1899.] 
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THE PRODUCTION OF RAW MATERIALS FOR THE 
MANUFACTURE OF CALCIUM CARBIDE. 


Some time ago we published an article dealing with the 
question of the state of division of the raw materials used for 
making calcium carbide which was found to give the most 
economical results. The tenour of that article was that on 
the whole the raw materials were better in the granulated 
state than in powder, and as a corollary of this that the com- 
minuting machinery should be of a crushing or cracking 
description rather than designed for actual grinding. It will 
be seen that the matter is of much importance, because the 
cost of grinding is considerable and is attended by many 
inconveniences: if as good results in manufacture can be 
obtained with a coarser raw material, a substantial advantage 
will be secured. The question has now been investigated by 
Birger Carlson, who puts forward his views in a recent 
number of the Zeitschrift für Elektrochemie. On the whole, 
his conclusions bear out those which we have previously 
published, and are worthy of the attention of carbide manu- 
facturers. 

It is sometimes alleged that raw materials for carbide in a 
fine state of division require an amount of energy for bringing 
about their union which is smaller than that needed for 
treating coarser materials. This would be true if the sub- 
stances to be united were themselves infusible and produced 
no fusible products. It is well known that, in the manufac- 
ture of a substance like Portland cement clinker, which under 
normal conditions never reaches a more than plastic state, 
fineness of grinding and intimacy of mixing of the raw 
materials are essential to success, but with calcium carbide 
things are on another footing The lime is fusible at the 
temperature of the arc, the carbon dissolves in the 
fused lime much as a metal may dissolve in an acid, 
and the product, calcium carbide, is liquid at a temperature con- 
siderably below that necessary for its formation. Therefore, if 
the raw materials are in fragments of any reasonably small 
size, their union will occur as completely as if they were finely 
powdered. Thus, on purely theoretical grounds one may 
conclude that no advantage is to be gained by fine grinding, 
and this conclusion may be confirmed by a consideration of 
certain practical details of working. 

When the raw materials are tinely ground they form a 
coating round the electrodes which is not readily permeable 
to gases. Seeing that the production of carbon monoxide is 
a natural part of the reaction, it is clear that this gas will be 
confined in the neighbourhood of the electrodes and will tend 
to form a hollow space round them. The walls of this cavity 
are exposed to the radiant heat from the arc which suffices to 
fuse the small particles of lime, these reacting partially with 
the carbon and yielding a semi-fused layer which may act as 
a bridge between the electrodes. This glazed envelope still 
further confines the carbon monoxide, and, when the pressure 
of the latter rises sufficiently, gives way suddenly, allowing a 
puff of carbon monoxide to escape to the flue carrying with it 
a quantity of the raw material as fine dust. Further, these 
semi explosive evolutions of carbon monoxide cause the 
formation of channels in the raw material, through which 
the carbon monoxide passes almost exclusively. The 
walls of these channels are subjected to the full temperature 
of the carbon monoxide as it passes from the arc, and become 
glazed. The carbon monoxide therefore, instead of serving 
to warm the general mass of the charge, is led away rapidly 
and at a high temperature through its self-formed channels, 
carrying with it a great quantity of useful heat. The forma- 
tion and breaking down of these cavities and channels which 
tend to occur when the raw materials are finely powdered 
are the cause of another inconvenience. When a mass of 
raw material falls in on the collapse of the wall of the cavity, 
the resistance of the arc is altered and a sudden fluctuation 
of current occurs, a condition by no means desirable if the 
dynamos are running full load. The objectionable nature of 
this formation of cavities is recognised in some factories where 
the cavity is pierced at intervals with a rod so as to favour an 
even feeding of the raw material to the arc; but this is only 
partly effective, and is exceedingly disagreeable work. | 
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These evils disappear when the raw materials are used, not 
as powder, but about the size of hazel nuts. No formation of 
cavities occurs, and the current is more nearly uniform: the 
carbon monoxide can flow out at all points at a low pressure and 
a low speed, giving up the greater part of its heat and escaping 
at a temperature not exceeding 1,000 C. to 1,100 C., as has 
been shown by actual measurement. Having regard to the fact 
that the temperature in the heart of the mass round the arc is 
about 3,000 C. to 4,000 C., this utilisation of heat from the 
escaping gases is fairly satisfa: tory. The thorough diffusion 
of the hot gases has the additional advantage that the raw 
materials before they reach the zone of fusion are substantially 
free from water and carbonic acid which they might accident- 
ally contain. It is obvious also that with coarse raw materials 
the formation of dust is diminished and the various dust- 
catching devices needed when fine raw materials are 
used are done away with. As lime and coke dust are 
harmful to breathe, the workmen also benefit by the 
diminution of dust consequent on the use of coarse raw 
materials. There is another point of some moment—viz , 
that a charge of fine raw materials becomes segregated to 
some extent before it actually reaches the zone of fusion; a 
certain amount of carbon is carried away by the escaping 
gases more freely than is the powdered lime, and therefore it 
is necessary to compensate for this by making the mixture 
richer in coke, which is a dearer material than lime in most 
places where carbide works exist. This difficulty is particu- 
larly apparent when working in intermittent furnaces with 
fine raw materials, because the unused portion has been altered 
in composition, and must be mixed and corrected before it 
can be turned back for the next charge. No such troubles 
arise with coarse raw materials, and the residue from one 
charge can go back direct to be worked up for the next. That 
the difference is a serious one between the two processes is 
shown by the fact that with fine raw materials as much as 
3,000 kilos are necessary for producing 1,000 kilos of carbide, as 
against about 1,700 kilos when coarse raw materials are 
employed. In an experimental run at the Deutsche Gold und 
Silber-Scheide-Anstalt at Frankfort 1,000 kilos of carbide 
were produced from 1,590 kilos of raw materials, which com- 
pares very well with the theoretical quantity—viz., 1,440 kilos. 
It might be thought that the advantages of the use of 
coarse raw materials are so noticeable that no one 
would use finely ground stuff, but according to the author 
there are certain points to be observed, ignorance of which 
may make the use of coarse raw materials less sucoessful. 
These may be regarded as working secrets, and are not further 
discussed in the Paper. The author considers that, whereas 
intermittent working with fine material can scarcely compete 
with continuous processes, yet that with coarse raw materials 
the conditions are reversed, and that the intermittent 
process, which in some respects is more rational, is thereby 
rehabilitated. 


— ek — - — — — — 


INDIARUBBER AS INSULATING MATERIAL FOR 
CABLES. 


BY OSCAR SCHAEFER. 


In an article on Substitutes for Indiarubber," written by 
Mr. Terry and published in Zhe Electrician of the 29th ult., 
some statements are made about the manufacture and dura- 
bility of indiarubber insulated cables, which have suggested 
the following remarks to me :— 

Manufacture of Indiarubber Cores. —There are three methods 
by which the indiarubber compounds can be put on the con- 
ductors. By the first and oldest, which is now only used in 
special cases, the indiarubber tape is lapped helically in 
successive layers round the conductor. By the second, first 
introduced by the late Sir William Siemens and now generally 
used, two tapes are passed parallel and with the conductor— 
one above and one below it—through circular shears, which 
press the indiarubber tightly on the conductor and cut off the 
superfluous material on both sides. Unless the indiarubber 
is too much loaded with minerals, the freshly-cut edges 
combine together and become so firmly united in the subse- 
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quent process of vulcanisation that the seams are as solid and 
reliable as any other part of the insulation. To lessen the 
cost of manufacture, several wires are now mostly covered in 
one operation. 

Although tolerably poor stuff can be put on the conductors 
by the second method, it still requires a somewhat better 
quality to make sound cores than the material which not only 
can but must be used for the third and seamless process. The 
machines used for the third method are vulgarly called 
“sausage machines, and were first put on the market about 
15 years ago by French and American makers. The india- 
rubber compound, fed into these machines in strips, is pro- 
pelled by a screw to a die, where it is—in a similar way as 
gutta-percha—-pressed round the conductor, which passes 
through the hollow screw. At first sight—and especially for 
anybody not thoroughly conversant with the nature of india- 
rubber—this process looks very good and promising: its draw- 
back lies, however, in the fact that good, strong, elastic 
rubbers like Para, and brands resembling Para, cannot—on 
account of their elasticity—be pressed through such machines, 
unless heated to such an extent that they perish. The only 
rubbers suitable for working in such machines are cheap; soft 
qualities. These rubbers can also be heavily loaded with 
minerals and still be worked in the screw machines. Several, 
and perhaps all, first-class makers of indiarubber insulated 
wires and cables tried these machines when they were first 
introduced, but gave up all idea of using them when they 
found that only such poor stuff could be worked on them. 


So far, therefore, from this seamless method of manufacture 
being an advance on the old methods, as is suggested by Mr. 
Terry, it is, on the contrary, a sure sign that the maker who 
uses it employs inferior material, and buyers should abstain 
from using cores made on such machines. A foreign Govern- 
ment which had formerly large supplies of first-class rubber 
insulated cables from the best English makers, was offered 
about eight or nine years ago similar cables at a great reduc- 
tion in price from a local manufacturer, who had only recently 
commenced making indiarubber wires. The samples submitted 
were made on a screw machine, but the Government decided— 
in spite of repeated warnings by its old contractors, who were 
perhaps considered to be biassed—to order large quantities of 
these cheaper cables. In a very short time these cables, which 
were kept in suitable store-rooms and had never been used, 
became bad, the so-called indiarubber being perfectly brittle 
and falling off in pieces ; whereas the cables which had formerly 


.: been supplied by English makers did not in one single 


instance become bad after many years' storage. 

St Petersburg Cables. —The statement of Mr. Terry’s German 
informant, that indiarubber insulated cables have lasted 14 
years in St. Petersburg, contains nothing extraordinary ; every 
manufacturer who is established long enough could refer Mr. 
Terry to some indiarubber cables of his own make which have 
lasted quite as long, or longer. "The statement would have 
been more valuable if a description had been given of the 
cables and of the conditions under which they are used. 
The cables in question, or at any rate their cores, were 
probably made in England, as I am almost sure that no 
indiarubber insulated cores were made in Germany 14 
years ago. 

Land Cables and Wires.—The failures of indiarubber insu- 
lated electric light cables which have occurred in a number of 
towns cannot be all due to bad material or bad workmanship, 
as some of the best and oldest English firms, with a world- 
wide reputation for their produce, are concerned in the matter, 
who cannot be suspected of jeopardising their name for the 
sake of a few orders. In some cases inferior material has 
doubtless been used, and in others manufacturers had not yet 
acquired sufficient experience to enable them to produce good 
cores with good material. 

The principal cause of the failures lies, however, in the 
faulty use that has been made of indiarubber insulated cables. 
If such cables, covered only with a tape and braiding, are 
drawn in underground pipes, where they are surrounded with 
gas and continually damp, if not wet, the indiarubber must 
deteriorate and develop faults. A striking proof of this was 
twice obtained at Bradford, where the entrance of sea-water 


into the pipes accelerated the process of destruction. Iron- 
armoured indiarubber insulated cables which are buried in 
the ground must be destroyed in the same way, and this has 
happened in the few cases in which such cables have been 
employed. Indiarubber insulated cables should not be used 
underground, in pipes or without pipes, or in other places 
where they are exposed to the action of gas or moisture, 
without a covering which protects them against such 
influences. | 

Messrs. Siemens Bros. made, many years ago, & submarine 
telegraph core, insulated with indiarubber and then covered 
with gutta percha ; and Mr. Clouth, of Cologne, lately adopted 
this construction for a high-tension cable across the German 
North-East Canal. Although constructions like this may 
answer under water, they would not do for street work, the 
best protection for cables in street work being a lead casing. 
Lead-cased indiarubber insulated cables will of course in many 
cases be dearer than cables with an insulation of impregnated 
yarn or paper ; but indiarubber offers so many advantages that 
{ am convinced that indiarubber insulated lead-cased cables 
will be largely used in future for high-tension and especially 
for extra high. tension work. 

To obtain all possible advantage from a lead casing on 
indiarubber cables, it is necessary that the lead lies tightly 
on the indiarubber or on the tape surrounding it. In mul- 
tiple-core cables each core should have its own covering of 
lead, as otherwise the fibrous worming and serving yarns are 
liable to get soaked with moisture at the ends or at faults in 
the lead. I have made and laid large quantities of indiarubber 
ineulated cables for high-tension and extra high-tension, both 
concentric and stranded, the latter cables having in the earlier 
cases a lead covering over the stranded cores, and in the more 
recent cases a lead casing over each core. These cables have. 
been used for street work and in mines, and although the 
time during which they have been at work exceeds in no case 
six years, and it is therefore too early to speak of results, it 
augurs well that I have never had a single mishap. To sum 
up :— 

The manufacture of seamless indiarubber wires is neither 
new nor to be recommended—at least, not to users. 

The failure of underground indiarubber cables in England 
is not necessarily due to bad material or bad workmanship. 

Indiarubber insulated cables or wires should not be used 
underground, in mines, or in other places where they are 
exposed to gas, stagnant air, or moisture, without being cased 
in lead. 


A NEW AMERICAN TRACTION POWER STATION. * 


The foundations of the new Main power station of the Third 
Avenue Railroad Co, New York, which, when completed, will rank 
as the largest power station in the world, having a maximum 
capacity of 100,000 H. P., have just been laid at 216th-street and 
Ninth-avenue, New York, but a short distance from where the 
Third Avenue Railway Co. will commence electrical construction. 
Althouglr somewhat north of the present centre of distribution of 
the company’s lines, it will be contiguous to the Union Railway 
syatem, and the use of three-phase currents for electrical distribution 
will necessitate feeders of but compatatively small size. The site 
selected allows more freedom in station design to secure the best 
results than would have been possible at a site farther down town. 
The Harlem river is close at hand for condensing purposes, while 
fuel and supplies to the station can be brought directly to it by water, 
or to within a short distance by the New York Central Railroad. 
From this station feeders will be led to five or more transformer 
stations, the locations of which bave not yet been definitely decided 
upon. There will also be an auxiliary storage battery station at 
Sixty-sixth-street and Tenth-avenue. 

After due competition, the contracts were awarded to the Westing- 
house Electric and Manufacturing Co, an organisation well adapted 
for such an undertaking, on account of the number of specialists 
actively associat: d with it. | 

The power station will contain 16 main generating units, aggre- 
gating 72,000 H. P. as usually rated, and about 100,100 H.P. maximum. 
Careful grouping affords ample space for all the apparatns, and 
excellent provision is made for light, ventilation, and the other 
details necessary for producing the best operative results. In the 


* Abstracted from the Street Radway Journal. 
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following outline of the engineering and mechanical features of this 
plant attention is drawn, not only to the quality and amount of 
machinery, but to the svstem as a whole, its completeness, and the 
engineering relation of the various parts. 

The general plan involves a division of the plant into four sections 
of four power units each. Each section is served with steam by a 
double-decked battery of boilers oceupying one quarter of the boiler 
house. Each quarter, in turn, has its independent flues, economisers, 
stack and auxiliary mechanical draught. From each section, also, a 
main exhaust leads to one of the four condensers. — Equalising fines 
are provided to allow each stack, with the aid of mechanical draught, 
to relay the other stack on the same side of the house. The steam 
piping constructed upon the equalising main system, is so connected 
as to allow each section to relay each of the other three, while the 
four condensers are so multiplied together in their connections as to 
work as one unit, three having the requisite capacity to admit of one 
being cut out. Thus it is one homogeneous plant, yet four plants. 
The main aisles of engine and boiler rooms are intersected by a wide 
transverse aisle to gain ample room for the concentration of auxiliary 
apparatus and connections at the centre of the plant. The switch- 

s are carried upon elevated structures along the side walls, 
about 80ft. in length on each side, and their galleries connect to the 
engine galleries and to a transverse bridge spanning the engine room 
in the middle. All the above main features, together with their 
attendant auxiliaries, such as exciters and exciter engines, indepen- 
dent lighting plant, circulatiog pumps and engines, air pumps, boiler 

eed pumps, and feed-water system, feed-water heaters, oil systems, 
&c., are carefully worked out upon a definite system of arranvement, 
which is characterised by a simplicity the importance of which 
cannot be over-estimated. Compactness is thus gained without 
crowding, aud completeness without complexity. 

The engineering structure and architectural exterior of this build- 
ing are adapted to the plant in a greater measure than is usual in such 
undertakings. It covers the entire distance between 216th and 218th- 
etreets, on the east side of Ninth-avenue, and extends back about 
250ft. to the dock on the Harlem river. 


Structurally this building must be classed as belonging to the 
skeletun construction type. The masonry and steel work have been 
designed soas to make each part as efficient as circumstances permit, 
the walls carrying their own dead load up to the height of the second 
floor line, but being supported by the wall columns from the effect 
of exterior forces euch as wind pressures. All portions of the build- 
ing have been designed to secure a maximum of light and venti- 
lation, the light openings in engine room amounting to 1 aq. ft. for 
each 1:8 sq. ft. of floor dae) The framing of the coal pocket and 
its supports is a model of engineering strength and skill, while 
throughout the entire design the moet painstaking care has been 

iven to provide for every point of strain attachment, for the proper 
Giatribution of weight, and for the effects of machinery in motion. 
An excavation, 350ft. long, on Ninth-avenue, 270ft. in width and 
14ft. in depth, has already been prepared. In this excavation 
some 15,000 to 16,000 oak piles, 40ft. long and spaced about 9ft. 4in. 
centres, have been driven. The soil at the site is a very fine, sharp 
sand, and owing to this circumstance the piles were driven by the 
aid of jets of water, a method common in such bottom. The water 
is conveyed to the point of use in pipes under pressure, and these 

ipes are thrust down alongside the pile as it is being driven, 
oening the sand so that driving is rendered comparatively easy. 
The operation occupies about 10 minutes for each pile. 


Resting upon the piles is the concrete foundation, which is from 
"ft. Gin. to 8ft. in thickness, and extends over the entire surface of 
the piles. The concrete i» composed of one part Portland cement, 
two of sand, and four of stone. The bearing weight on the concrete 
foundation will be from 2 to 15 tons per sq. ft. 

The basement floor line is placed at a grade amply above the 
highest tide ever recorded, to ensure absolute dryness at all times. 
Below this floor line, in the concrete foundation, tunnels will be 
built for the intake and overflow water for condensation, the former 
being brought through large cast-iron pipes to four large centrifugal 
circulating pumps, and the latter flowing out in a covered channel 
built in the concrete itself. The intakes are brought to the suction 
wells immediately outside the building. They approach from the 
extreme corners of the property, and are thus kept as far away from 
the warm overflow as possible, the latter flowing into the centre of 
the slip as a precaution against the formation of ice in the coldest 
winter weather. All the floor drains are also embedded in this 
foundation. 

In the basement space has been 5 for a machine shop for 
light repair work, and there is ample accommodation of lockers and 
toilet rooms for the power house employés, Most of the auxiliary 
apparatus is to be placed in the boiler house basement, while the 
space around the main engine foundations is reserved for the main 
steam and vacuum connections, and for other piping systems. The 
engine room floor and the first floor or boiler room are on the same 
level, which is 15ft. above the basement floor. Above the second 
floor boilers, supported on a series of columns rising through the 
boiler house, is the coal pocket of large capacity, extending the full 


length of the building, from which coal is fed by gravity to the fur- 
naces, as described elsewhere. Au ample equipment of stairs, ladders, 
and runways will provide ready access to all machinery aud apparatus, 
while an elevator running from the basement to the coal pocket will 
serve the various floors of the boiler plant, for convenience in hand- 
ling apparatus and other materials of moderate weight. 

Two 50 ton electric travelling cranes will span the engine room. 
Each of these cranes will have a main hoist of 50 tone, with an 
auxiliary hoist of 15 tons for handling small parts of apparatus at 
high speed. The principal features of the steam plant are in outline 
as follows : — 

I. Engines.—These are under construction at the works of the 
Westinghouse Machine Co., and are of the vertical cross-compound 
condensing type, with the generators mounted on the shaft between 
the cylinders They are of 4,500 H P. each, at 75 reva. per min., with 
a maximum capacity of about 7,000 H.P. The cylinders are 46in. 
and 86in. x 60in., and will be mounted on very heavy rectangular 
section housings, supported by box-type be Iplates. 

The cylinder heads will be of the box pattern, carrying the 
steam and exhaust valves and passages. The pirtons and followers 
will be built up of cast steel, and steel plates with cast-iron 
wearing and packing rin The piston rods will be of open hearth 
3 gin. and 10in. in diametár, fitted with double split metallic 
packing. 

The valves will be of the rolling type, double ported, supported 
by ample bearings and intermediate bridges. They will be operated 
by releasing-valve gear, and designel to permit carrying steam to 
three-quarter stroke, with rapid release at this extended cut-off. 
The exhanst and steam valves will be driven by separate eccentrics 
on both high and low cylinders, and provision made for discon- 
nection of wrist plates, for hand operation by means of a steam or 
hydraulic cylinder. 

The governor will be of the heavy weighted pendulum type, con- 
nected to both high and low pressure gears with hand adjustment ; 
also with a device for adjusting the speed from the switchboard. 
The cross-heads will be of cast steel, turned type, with w 
adjusted babbitt-faced shoes, and fitted with 14in. crank pins. e 
connecting rods will be 12ft. 6in. long from centre to centre, of open 
hearth steel, with solid ends, fitted with bronze cross-head pin boxes 
and babbitt-lined cast-iron crank pin boxes The eccentrics will be 
of cast irop, split and fitted with scraped babbitt-lined cast-iron 
straps, all enclosed in sheet steel casings, provided with doors for 
access, 

The main shaft journals will be 60in long, the lower shells of the 
ball and socket type bearing on the bedplate about one-third of 
their length, and will be fitted for water circulation. The caps 
will be in two pieces, The shells will be removable by raising 
the shaft gin. The cranks will be overhung, of the fantail t 
and of cast steel, bored for a 30in. fit 19in. long, and forced in 
place by hydraulic pressure. The shaft will have a maximum 
diameter of 39in. and a length of about 97ft. 

The receiver will contain a reheater of the type in which the live 
steam circulates around the reheater pipes, It will be of boiler steel, 
with double riveted flanged heads, properly covered aud lagged. It 
will be carried close to the frame upon brackets. The flywheel 
will be of the built up type, some 28it. in diameter, composed of a 
cast-iron centre, cast steel segmenta, properly linked together aud 
bound by steel reinforcing plate. The wheel will be directly 
attached to the revolving element of the generator. The exhaust 
connection will be 30in., while the steam connection will be 14in., 
fitted with a semi-balanced throttle with pilot valve, also a balanced 
safety stop valve arran to shut off automatically at a predeter- 
mined increase of speed ; it will also be operative from any designated 
point. Two galleries will be provided ; one level with the top of 
the housings, from which a stairway leads to the upper one on a 
level with the lower side of cylinder heads. The upper gallery is 
connected across from high to low-pressure side. and from engine 
to engine. Indicator motion, oil shields, oil drains, and various 
oiling devices are supplied. These engines are, in general type 
and detailed construction, of plain, substantial character, very 
heavy and designed with special care and reference to multiple 
operation under the heavy variable loads of street railway service 
and emergencies. 

II. Boilers. — The boiler equipment consists of 60 Babcock and 
Wilcox water-tube boilers of 520 H.P. each, set in batteries, 
with the upper tier corresponding with the lower in settin 
and arrangement. They are of the standard construction usua 
to such boilers, fitted with forged headers, and adapted for 200lb. 
xo pressure. The boilers are hung from steel beams, su 
ported by and forming part of the AM structure, not only 
independent of the brickwork, but of the floors on which they 
appear to rest. All fittings and fixtures are of the highest class, and 
the settings of the most substantial design and quality. 

III. Mechanical Stokers.—The boilera are to be equip with the 
Roney mechanical stoker and smokeless furnace, capable of burning 
either hard or soft coal, separately or mixed, as may be desired, thus 
relieving the plant from troubles incident to changes in the relative 
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market prices of the two kinds of coal, and in large measure prevent- | 1 | 
the feed water 140°F. from an initial temperature of 105^F., when 


all the boilers are operating at or above their rating. They will take 


ing interference in the operation of the plant bv strikes either in the 
mines or on transportation lines, It also enables coal to be dumped 
into the pocket indiscrimivately, ro that hard and soft coal may be 
piled together and be burned by the stokers as it is drawn ftom the 
pocket. The stokers are of the same type as tho:e now under con- 
struction for the Metropolitan Street Railway and the Manhattan 
Elevated Railway, of New York. | 

In a power plant of this size, the number of men that would be 
quired to operate flat grates, the rapidity with which changes of 
load come upon the station, and the large quantities of coal to be 
handled, almost preclude the use of anything but mechanical firing. 
In addition to the large savings incident to more perfect combustion, 
the stokers not only will save their cost in wages of firemen in a few 
months' time, but have an exceptional value in connection with 
decreasing the likelihood of labour troubles. 


IV. Condensing Plant.—The subject of condensing has received 
extended consideration and investigation in the design of this power 
station. After much consideration it was decided to adopt a central 
elevated jet plant, comprising the essential features of a central sur- 
face condensing system, except such as pertained strictly to the 
surface condensers, and so arranged as to admit of the substitution 
of surface condensation at such time as it may be desired to 
reclaim the feed water, which in this plant will be worth 
upwards of one hundred thousand dollara per year. The large 
exhaust trunks, some 54in. in diameter, lead from the four sections, 
each serving four engines. Provision is made for free exhaust 
through a smaller auxiliary trunk, for each pair of sections, carried 
through the roof independently. The main trunks lead to their 
respective elevated jet condensera of the Worthington type, and are 
so multiplied together as to enable any three to carry the full load 
while one is cut out for cleaning or repair, or any one may 
be cut out singly, to prevent abnormal leakage on any trunk 
from affecting the vacuum on the cthers The condensers 
are operated on the dry air system, the injection water being 
handled by four large centrifugal pumps operated by Westinghouse 
compound engines, which serve the condenser heads at an elevation 
of about 48ft. The water passes through elevated air coolers, where 
it surrounds brass pipes, in which the air is cooled until its volume 
js reduced about one-half; it is then exhausted and the vacuum 
maintained by close clearance air pumps of the flywheel type, with 
positively actuated valves. 

This system, whether it be of the surface or jet tvpe, when pro- 
perly applied to a station of such proportions, which requires such 
large quantities of steam and water to be manipulated, affords special 
advantages in simplicity and economy, as well as iu flexibility of 
operation, A central condensing plant possesses many of the quali- 
ties that a large centralised power plant has over numerous small 
isolated plants. It includes various features, of detail design, essen- 
tial to its application on so exterded a scale, and which have been 
worked out for this installation, These cannot conveniently be 
described in the present article. 


. V. Coal Handling Machinery and Coal Pocket.—The coal handling 
machinery is to consist of an elevated unloading plant on the dock, 
with power shovel and hoisting machinery, vbi will discbarge the 
€oal into a hopper on the upper floor of the tower. From this point 
the coal will be spouted to two crushers on the lower floor, they dis- 
charging in turn by gravity to the conveyers, From the crushers 
the coal is to be taken by tonveying aud elevating machinery cf the 
wheel and bucket type, and deposited in the coal bunkers above the 
boilers. From the bunkera it will feed by gravity to the stokera. 
Coal conveyers from the unloading plant on;the wharf to the boiler 
house will be worked by electric motore, and are also arranged to 
convey the ashes. The coal bin extends the entire length of the 
boiler house, and is of masonry and steel construction, the beams 
being protected from heat due to possible internal fires by the con- 
crete bottom. The pocket has a storage capacity of 12,000 tons of 
coal, and is £o arranged that the coal in storage will be constantly in 
motion, due to drawing by gravity from the bottom ; and in case of 
fire the tight masonry and beam construction, of which the bottom 
of the pocket is composed, will enable water to be freely used without 
interrupting the operation of the boilers, The coal chutes in the 
bottom of the coal bin are over the centre of the upper fire room, 
16 outlets being provided. 

VI. Draught Plant.—This will consist of four stacks, each 123 ft. 
long and 98ft. high, and eight large slow-speed exhaust fans for 
producing draught in case of overloads. Each fan is capable of pro- 
ducing draught for an installation of 4,000 n.r. of boilers at nominal 
rating, aud equal to that of a stack 500ft. high, with proper flue and 
with all boilers and economisers in service. 


VII. Fuel Economisers.—The economisers are of the improved high- 
pressure type, aggregating 9,600 pipes, being 16 in ‘number, 
cach containing 600 tubes, and having a total surface of 96,000 sq. ft 
Self- acting scrapers are to be provided for cleaning the exterior 
surface of tubes, and are to be actuated by an automatic scraper gear, 
driven froin the fan shafts, 


These economisers are to be capable of raising the temperature of 


froin the waste gases an amount of heat which represents from 10 per 


cent. to 15 LT cent. of the coal burned on the grates, the amount 


varying with the amount of load, the rate of combustion, and other 
things which vary from time to time. It is estimated that the first 
cost and operating expenses of tlie economisers and mecbanical draught 
apparatus shows an annual saving to the Third Avenue Railroad Co.' 
of tome $65,000, representing 75 per cent. on the investment. 


VIII. Boiler Feed System. —'The boiler feed pumps are to be of the 
II. R. Worthington make, five in number, of heavy construction and 
special design, having compound steam ends and outside packed 
plungers in * pot valve” or “ pressure pattern” water ends, The 
primary heaters are to be four in number, of the closed type, and 
each of 6,000 n.r. ratel capacity. The closed auxiliary ſeed-water 
heatera will be of suitable size to completely utilise the heat of the, 
exhaust of the steam auxiliaries. | 

The feed water mains are to be in duplicate, except the branches 
to the individual economi-era, to the auxiliary heaters, and to the 
boilers. The water will be carried to the pumps in a duplicate, 
suction main, each branch being of ample capacity for the whole 
installation. The discharge mains from the pumps will be in’ 
duplicate, and will be carried to the primary heafers, where inlet 
connectiong from each' main will be made to each heater. 


The discharge from the primary heaters will be in duplicate, 
making separate connections to duplicate intermediate headers, whicli- 
will be carried full size entirely around the boiler house, being 
suspended from the floor which carries the upper tier of boilers. The 
mains will also be provided with stop valves, sə that they may be 
divided into sections. Individual connections will be made from 
each of these mains to a branch leading to each economiser, and 
there will be provided by-pacses connecting these mains to the 
discharge mains from the pumps, cutting out all the primary heaters. 
Feed water from the primary heaters will discharge through the 
auxiliary heaters and deliver to each of these mains, i 

The d'scharze from each economiser will connect by a single 
branch to each line of a duplicate high-temperature main, which will 
extend full size entirely around the boiler house, and will be sus- 
pended immediately under the fronts of the upper tier of boilers.- 
By-passes will be provided from the intermediate mains, connecting 
them directly to the high-temperature mains, so that water may pass 
from one to the other without going through the economisera. These 
by-passes will be provided wifh automatic valves to compensate for 
changes in resistance due to cutting off economisers. This main will. 
also be provided with cut-off valves, so that it may be used in two 
sections, | > 


IX. Oiling Systems — An oiling system of the gravity flow type 
is to be installed, with full complement of flow pipes to take lubri- 
cating oils fram the two central elevated storage (anke to the bearings 
of the main generators, and return the dirty oil therefrom to two 
central filter plante, where it is to be cleansed and returned by 
small pumps to the storage reservoirs. The filters are to be of the 
double gravity type, wherein the oil settles by gravity through 
bags of close-woven fabries into tanks of sufficient depth to con- 
tain about 15in. of water iu the bottom beneath the oil. The 
bags will remove the larger particles of dirt, while the smaller 
abraded materiale will fall by gravity through the water and be 
retained on the bottom of the tink. Filters are to be so arranged 
that they may be cleaned without interrupting the service. . The oil 
pumps will be in duplicate, there being two complete systems, each 
serving one-half of the plant. 

The cylinder oil i: t» be brought to the lubrieato:s on tha 
engines by a system of piping from a tank well elevated iu a 
warm place in the boiler house. This will enable the lubricators 
to be filled by simply draining the lubricating oil through a drip 
pipe which will be provided for the purpose, and then allowing 
the cylinder, vil to flew into the lubricator tank or receiver, thus 
avoiding thé numerous troubles incident to attempting to feed con- 
tinuously under pressure. A closed tank and a connection with the 
air cleaning svstem are to be provided for forcing the cylinder oil 
up to the supply tank, the oil flowing from the barrels in which it 
will arrive into this closed tank by gravity. 

Much attention has been given to the oiling system, to save oil, 
labour, and inconvenience. The amount of cil used in so large a 
station is a considerable item of expense, aud it is one of the most 
fruitful causes of waste. In sume stations the oil bill has been 
reduced from 70 per cent. to 90 per cent. by good management aud: 
skilful arrangement. The oiliogsystem for the Third Avenue Rail- 
road power house will be divided in‘o two portions—first, that which 
handles the lubricating oils from storage t inks to the bearing:, and 
returns the dirty oil to two central filtering plants, where it will be 
cleau:ed and returned by small pumps to the storage reservoirs, The 
second portion will handle the cyliuder oil by gravity to the cylinder 
lubricators. With this oiling system the ditliculties inherent in this 


department of the power house will be reduced to à minimum. 


F 
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THE INCREASE IN RESISTANCE OF CYLINDRICAL 
CONDUCTORS CARRYING AN ALTERNATING 
CURRENT.* 


When an alternating current traverses a conductor the 
energy spent in the conductor itself is greater than for a 
continuous current of equal intensity. Formule for calcu- 
lating the increase in the resistance have been given by 
Maxwell, Rayleigh, Kelvin, and others, but these all involve 
ihe specific resistance of the material in thecalculations. The 
following convenient method of calculation, due to M. A. 
Potier, possesses the advantage of introducing terms which 
are directly measurable. If R. = apparent resistance of wire 


or alternating currents, R. - resistance for continuous 
currents, then M. Potier’s equation becomes 
R. = EB, 
where k is a factor obtained from the table appended below :— 
E a 
w 
-9 10-4, 
em E 
l 
i 
141 | 69851 —— 1-078 
2 3°1416 1:265 
3 2:0944 1:479 
4 1:5708 1:678 
5 1:2566 1:853 
6 10472 2:007 
7 0:8976 2:146 
8 077854 2:274 
9 0:6981 2:394 
10 0°6283 2:507 
J6 0:4488 35:095 
20 C:35142 3:415 
25 0:2513 8˙735 


In the above table w represents the “ pulsation” of the 


alternating current (- x ) R/l represents the Res stance per 
kilometre length in ohms. 


For values of A greater than 25 wo get practically 


k=0:25 + Ja. 

For values less than 1 
Lal at 
‘ie 180 


BOOKS RECEIVED. 


(Coples of any of the undermentioned works can be had from The Blectrician office 
post free, on receipt of published price.) 


“ The Official Gazette of the Unite] States Patent Office.” No. 1 


Vol. XC. Published by authority of Congress, (Washi 
Government Printing Office) J is 


rogra hy and Wood Roasting,” by T. Bolas and C. G. Leland. 
T A Dis bain and Ward.) Gd. Á = 


— 


ELECTRICITY , WORKS ACCOUNTS, 


Blackburn Municipal Electric Supply Works. 


Our first analysis this week records the results of working 
during the year ended March 25, 1899, of the Blackburn 
municipal undertaking. Making aonane for the fact that 
the previous accounts ware for a period of 15 months, and 
therefore included an abnormal proportion of winter load, the 
accounts now dealt with show very satisfactory progress. 
During the year the 125 new consumers secured have raised 
the lamp connections from the equivalent of 25,000 8 c.p. 
lamps to 31,000, or 24 per cent. 

The output at 368,087 units sold represents an excellent 


advance—even on the output of the preceding period of 15 
months. 


* From L'Industrie Elects ique, | 


JANUARY 19, 1900. 


The aggregate costs have fallen 0:08d. in consequence of a 
substantial reduction in the management charges, although 
the works costs indicate a rise. The two items of generating 
costs, fuel and ‘repairs and maintenance ’’—especially 
the latter—have considerably increased. 

In view of the moderate average total revenue received, the 
working profit of £2,917 is satisfactory; and althouzh a deficit 
is the net result of the year’s operations, yet it must be 
remembered that a total of £2,993 was paid into the reserve 
and sinking funds, as against £2,828 for the preceding 15 
months. 

We should like to tee the total costs figure at Blackburn 
slightly lower, but although, conjoined with an output of 
868,087 units sold, the present figure seems high, yet the low 
load factor of only 7:5 per cent. must be held accountable for 
the impossibility of very material improvement in the cost sheet. 


Lancaster Municipal Electric Supply Works. 


The results of the working of the Lancaster undertakin y 
during the year ended May 25 last are excellent. From 
our table it will be seen that the output has made an advance 
of from 147,175 units sold to 204,686, an increase of no less 
than 39 percent. The lamp connections also show a healthy 
rise of over 45 per cent. 

Thanks to reductions in the works costa, and in the manage- 
ment and property charges, the already low total costs of 1897 
have been materially reduced, and now stand at the highly 
eatisfactory figure of 2:01d. per unit. Considering the very 
moderate output, and that the load-factor at 9:36 per cent. is 
decidedly below the average, this result is to be highly com- 
mended. Looking down the generating items, those of wages 
and repairs and maintenance at the station attract our notice 
as being very low at the output. The fuel charge at 0:63d. is, 
we should say, quite within what might have been expected, 
while the item of oil, waste, &c., appears normal. Manage- 
ment charges having fallen, are now quite 0:3d. below the 
average at the output. The year's working profit amounted 
to £2,419, representing 9:19 per cent. of the mean capital 
expended : £271 was placed in the sinking fund, and £200 
forms a nucleus for a depreciation fund, Interest charges 
account for another £750, and there is thus left available as 
net profit £1,191, which has been carried to the distriot fund. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


„„ rope Jan. 12, 1000 Lancaster (Muniolpal)...... Vet. 31,1898 
ves esee es Sept, f 00 1. 1809 
augen. . M 9, „ cestor (Municipal) ...... f 20, „ 
9 18 » Leyton (Municipal) . ...... J3ept. 8 „ 
pany)....Bept. 15, „ e M unio pt opa .Tnne d. „ 
Blackpool (M e .. . Sept. 29, „ | Man e Ose n is 
pany) .. April 23, „ 5 sala nose = 
Bolton (Mani pai T 355 M, „ X ot oe Munloipal Das. 1 18. is 
Bradford (Muniolpal) ...... 14, „ ewport ( Mop unic $5 
Brighton ioi ! Pues M 12, „ | Northam (Com wx 20, + 
Bristol (Municipal) ........July 14, , Norwich (oom ny) .....-. Nov. M, 
Burnley (Municipal) ...... Aug. 25, „ Notting Hill n MAE 17. 
Burton · upon - Trent (Mun.) April 31, ,, | Nottingbem (Municipal) . July 21, ,, 
Bury (Municipal) .......... Sept. „ [O 8 pal) ... . . Dec. se 
Cambridge ( . Mar. 10, „ Oxford ( pany) . 2. May 19, „, 
Cardiff (Municipal) ........ D 15, „ | Pontypool (Compa ny). a aee May 5, „ 
Charing Cross (Company) . Mar. 17, „ Portamonth (Mual Pal). . . July 14, „ 
Chelsea ( pany) TR Mar. 81, „ |Prescot (Company) Dec. 8, ,, 
Cheltenham (Municipal)....Nov. 10, ., n( pan) Sept. 29, „ 
Chester (Municipal)........ une 23, ,, |Reading(Company) ) Oct. 13, „ 
owe of London (Company) . May 12, „ eee ee Oct. 13, „ 
Clerkenwell (Company). Aug. 18, . Joarbo e .. Nov. B, „ 
Derb (MURANDA woe cece DOO. 9, 1898 St. Meier RCNH E (Oa: Dec. 8, „ 
Dewsb (Municipal)...... FEAR 24, 1890 It. James & Pall Mall Co.,.. Feb. 24, „ 
Dover ( pany) )))) Jun 2, E wooo May 94, ,, 
Dundee (Municipal). Jan. 12, 1900 Sheffield (Mu atcipal) . secs. Dec. $9, „ 
Bastbourne eae oo July 22, 180s 3horeditoh (V Mes 1 .... bet. N, 90 
Edinb (Municipal) . . . Nov. 17, 1899: 3outhampton eine .- Kor. 10, ,, 
8 unicipal) ........ Aug. 5, 1893 Soutbpo (Manicipal .. July 7, n 
Glasgow (Mo roses . . Sept. u 1899 Senora UM rer Sip ey 8 
Halifax = (anic [pai vee May 21, 5 Sunderland vi em cipal)... .. July 28, „ 
Hammersmith (Y. uu . May 26, ,, |Taunton (Municipal June 16, „ 
Hampstead (Vestry) ) Aug. 25, ,, |Tunbridee Wells (Mun.) . Sept. L- 
Hanley (Municipal) .. April 28, „ e E has l, n 
Harrogate (Municipal) . . Oct. 90, ,, | Walsall (M ig an A .. June 23, „ 
Harrow i T e 16, Wandsworth .. Aug. 17. „ 
Hast ge & St. ur ere 29, 1593 1 2 .. Feb. 26, „ 
H'use-to-H'useCo.(K'ns'gt^n) . 81, 1890 . pal) .. July 28, „ 
C a mpenz) Pega’ G. 10, ax 1 81705 t a Taree 24 i 
a erstie unicipal ~ ' L] 0 ng ompa . » =- á $93 
Islington (Vestry).. .. Oct. 27, „ | Wol Compan unicipal) June 30, is 
ensi'gton & Knightabr'(Co.) Mar. 8, „ | Woolwich (Company) ......Jan i» 


Kingston-upon-Hull (Mun.) June 9, „, 


„ 18, 
, Worcester (M enloibaD pis belg 7. 
Kingston · on · Thames (Mun.) Ap: il 21, ., 
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| BLACKBURN. LANCASTER. 
Undertaking Worked bp... o. o o a om cm om um um cn ow Blackburn Corporation, Lancaster Corporation, 
Date of Commencement of „ Feb. 18, 1895. ate. & house tran’. for outer ares. April, 1891, 
System of Suppli. . . . . ... | COD.-Curr, 8-w.to centr’! area; alt.-curr. by trans. sub Three- wire continuous current. 
Chief Engineer.............. . — H——H A. S. Giles. C. M. Johnston. 
YEAR ENDED | MAR. 25, 1898." MAR. 25, 1889. ! MAY 25,1898. MAY 25, 1899. 
QUANTITIES— 
Units ts generated O 8 SG 60 6 8 SO 6 09 0 00 GED 0 €9 OGRE 9 Oo 0499 0 GF OER 049 Pa OG 358.891 470, 716 162,806 220,329 
IL SOLD (TOTAL) OGD OOR 6060 0 OF 6 OF 0 OS 0S 0 09 OGD O48 b O9 OG 6 €» -800,203 147,175 204,686 
„ old to consumers ....... 4 4 4 eoe 241,557 297, 903 120,423 177,014 
EET sold for public lighting, &c. €9*000 0000000000009 aN Dantes 58,433 70,124 * 26,752 27,672 
ge: used on elk... 15,485 . 26,480 3,544 - 5,261 
UNITS SOLD PER 8 C.P. LAMP CAPACITY .......-.—.- 142 151 83 156 
Maximum supply demanded ..........—.—.— eene 277 kilowatts — 560 kilowatts 190 kilowatts 2650 kilowatts 
Number of public lamps . . . . .. mem m | 24 arc, 94 glow 74 arc, 34 glow 20 arc 23 arc, 46 (16-c.p.) glow 
Number of conaumerr se . casom cus cesses 320 445 — : 355 
Connections to mains in 8-0. p. lamps ....—.... . 25,000 31, 000 12,256 17,807 
CAPACITY OF PLANT IN 8-0.P. LAMPS |. ..... 21,100 34,800 7,500 n 


CAPACITY OF PLANT IN KILOWATTS eee 


Total. Per kilowat Total. Per kilowatt Total. Per kilowatt Total. Per kilowatt 


OAPITAL— capacity. capacity... capacity. ~ | capacity. 
eee ——————I | £60,000 £890 £68,000 | £610 — =" 


— wap 
- 
— — 


Loan (including Debenture charges)... | 60,000 89:0 68,000 61:0 — — 
' l £25,083 | £1045 | £25,000 | £595 


RECEIVED (TOTAL) ......- creer .. — 3712 
dn ( 43,911 


*969€0000» $400909500900900929260 950069600090 HO 6 OE 8 HS 6 090 99 Oa OG 6. 05 — | — — — 


` „Loan (including Debenture harger) . . .—.—- 45,43 | 642 65,033 58˙3 25, C86 104-5 25,002 59:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . . . 16,657 247 2.967 9:86 ans b ES E 
Share (uniseued) 282000050 OE 09005000 0000009000 9 Ht 005 0900 06009007 — — — — acp — — E 
Share (uncalled) .......... C IPEE O = = = E es = s — 
Loan (including Debentures) . —.——.—.—.—.— | 16657 | 247 2.667 2:65 — E = T 
REPAID (TOTAL) eeccseneseas %%% % %% „„ .,.... 2,700 | 40 2,700 2:42 — — — — 
RESERVE OR SINKING FUND .......—..— . 13 0-019 1,347 121 831 3:48 1,160 276 
DEPRECIATION uud . . — | = in = ie nd 200 0-48 
EXPENDED (TOTAL) l.. . ... . ..... | 60,540 749 81,436 730 24,298 1012 28,653 683 
Lands and buildings %%%, be eed beet 4,360 6°46 8,591 771 3,490 14:5 3,497 " 835 
Plant. . eee. ——Ó——— . 23,54 340 41,568 / $13 10,1274 42:2 12,9484 30:8 
Mains € CCC 21,128 | 31˙3 29, 882 26:8 10,142 42:5 11,764 28:0 
Miscellaneous ......... —"—— —— — M PA 1,718 2:55 1,595 125 539 2˙25 452 0:103 
BALANCE OP CAPITAL ACCOUNT... . m | 7,1692 - 106 | -16,3599 | -147 789 399 | -3,0600- -872 
l REVENUE— Total. Per unit sold Total. Per unit sold Total. Per unit sold To‘al. ker unit sold 
AL OOO OO 0 SO 68 OO 200000 + 509 0090 0 OEE OER 000 OE 5 Oe 0090 60 0o 89 99 eos 26,011 4: 801d. £7113 4638d. £2,921 4760d. £4,133 4 843d. 
Revenue from supply . . . . . seee. 5,848 3:076d. 5,137 3°347d. 2,381 3-8804. 3,470 4:070d. 
» Meters, see 160 0˙128d. 8196 0°1284. 1 0˙0024d. 1 0:001d. 
" public lighting UTEM 1,600 1:279d. 1,078 071034. 505 0:8 73d. 530 0:621d. 
n sale of lamps, ee e 400 0°320d. 651 0:4254. 21 0:0514d. 94 0:110d. 
miscellaneous sources 3 0:002d. 62 0:034d. 13 0:021d. 38 0°045d. 
EXPENDITURE OUT OF REVENUE- A 
TOTAL COSTS ............... . oer severe | £3,498 2796d. | £4,166 2°716d. £1,355 2210d. | £1,713 2:011d. 
WORKS OS Ts . . ese TR ——M— 2,191 1°761d. 3,138 2˙046d. 1,065 1735d. 1,351 1°684d. 
Generation of electricity ....... „ e eaS 1,805 744d. 2,499 1:629d, 952 15534, 1,203 |  l'4Lid. 
Fuel (including cartage, &o.) ....0 . . 729 0˙5 76d. 1.070 0°698d. 429 0°700d. 540 0'6534. 
Oil, waste, water, stores US 800 02404. 335 0°219d. .102 0°163d. 153 0°179d. 
Wages at station 2 € 686 0:5484. 764 0°498d. 371 0°605d. 421 0:4944. 
Repairs and maintenance at station .. . 100 0 080d. 350 0:215d. 52 0:0854. 90 0:1064, 
Distribution of electricity jj e . 25 0:020d. 45 0:029d. 44 00724. 57 | 0067d. 
Wages, % „„ „„ „ „ „ „ 0 60%„%„% %% „ „6% % 6 6 %%% ee OOOOO ) 25 0:02 45 0:029a 9 0:015d. 12 0:0144. 
Re , renewals of mains, S Qd ' | 35 0°05 7d. 45 0°055d. 
Publio ligiting . d „ $619 | 0289d. 6949 | 387d. 69 0: 113d. 91 0: 1074. 
355 70 6 6 6 6 6 6 6 „ 0 60 „„ 569660 2 6 2 =j} 3617 0 289J. 591 g 0:3874. 69 Q'113d. 91 0:107d. 
MANAGEMENT AND PROPERTY CHARGES........... "e 1,307 1:045d. 1,028 0˙6. 0d. 291 0:471d. 364 0:421d. 
Rent, rates, taces ..... e d E vases ue — 1935 O15 4d. 254 0:I66d. $4 0'137d. 97 0'1 14d. 
Management. q C 1,114 0890d. 774 0505d. 207 0. Sd. 267 014d. 
Salaries ....... VIE SERE ERVE ER VER e e 855 0°684d. 518 0°377d. 123 0:2014d. 148 0:174d. 
Stationery, & oe. 2 POENTE 43 0°034d. 40 0°026d. 16 0:0264. 32 0:0384d. 
Establishment ch argen 2 22 120 0°096d. 156 0˙10d. 51 0:0231. 66 0:077d. 
Law charges, &c. ....... decree €——— | 2 96¢ 0°077d. — — 175 0:0284. 217 0˙025d. 
| | to mean 9 to mean % t» mean 
= FINANOIAL RESULTS— Total eder Toil eib ee Toth eiae Total err ed 
WORKING PROFIT FOR YEAR ..............-. 212 | 583% | £2,947 | 447% £1,564 662% | 22.419 913% 
Sum carried to Depreciation Fund .................. — — „ PE 200 0:755% 
Sum carried to Reserve or Sinking Fund ......... 931 217% 1,584 ^ 2:027 277 | 117 277 1.55% 
Not interest on loans (incl. Debenture ee 1397 326% 1659 251% | 689 2917 75) 2:857; 
BALANCE FROM LAST ACO r. eons -1,870 - 4367, -1687  -256% — = rue 
BALANCE AVAILABLE FOR DISTRIBUTION, SG — — E | 598* 2:537 1191: 45075 
Jh ⁵ ⁵⁵(0AiDW 8 |o nese J 04, Mar por | — — = 
ORDINARY DIVIDEND AD —Ó sees — | — | = [I = — — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 5827 58:67 | | 4647, 4157 
Expenditure per kilowatt capacit . |. £5. 53. 81. £3. 14a. 9d. £5. 13s. Od. £4, 1s. 7d. 
REVENUE PER ee CAPACITY eese . £8. T Od. £6, 78, 4. | £12. 6d. £9. Bary 101. 
Expenditure per 8-c. lamp capacity .......... — 3. Sl. s. 41d. 
REVENUE PER 8-0. P. LAMP CAPACITY ................- 58. 81d. 4s. 1d. | 78. 93d. 2 id. 
REVENUE PER 8-0.P. LAMP OONN EOTED POE 4s, 94d. 48. 7d. | 4s, 91d. 48. 74d. 
Price charged for lighting, per unit. . . 6d. to id. d 6d. to d. d | 5d. 444. 
Price charged for power, per unit............. em eee 24d. 24d. to 14d. | d. 34. 
Price charged for publio lighting . ...... .. ..... T| 6d. to 3d, per uni’ 24d. per unit | 4d. per unit I £20 per lamp per ann. 


 BLACRBURN.— REMAKKS—* For period of 16 months ended March 25, 1898. a Includes £23 iuterest on cost of LANCASTER. —RKEMARKS- a Includes £511 ou 
services. b Uver-expended. c To insurance. d Maximum demand system (one hour) e Includes £44 received as | public arc lamps. b Includes insurance, £13. 
interest on cost of cerv.ces. J Iuclusive cf ££,491 on tract: on plant, £3.670 on condeusing plant and reservoirs, c Carried to District, Fund. d Includes £599 on 
and £2,764 on accumulatois at generating and distributing stations. g Being to Lampe, carbons, and fittings — | public lampe. e Over-expended. f Iucludes 
whether public or private not stated. Insurance £17, and uud ti £4. 
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Published every Friday, Price Sixpence; Post Free, Sirpence-Nalfpenny 
- Editorial, Publishing and Printing Offices, 

, 2 & 3, SALISBURY COURT, FLEET ST., LONDON, 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON." 


All Letters relating to Subscriptions, Advertisements, and other business matters 
should bs addressed to the Publisher ‘Tum ELECTRICIAN," Salisbury-court, 
Flest-shrest, London, E. C. Cheques apd Money Orders should be mads 
payable to "THE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be erossed “ Coutie and Co." | 

All Editorial letters to be addressed to THE EDITOR. ad 

All letters for insertion in "THE ELECTRICIAN,” or containing questions, 

must be accompanied by the name and address of the writer as evidence of 
good faith. No notice whatever is taken of anonymous communications, 

* THE ELECTRICIAN " és published every Friday morning, in time for the 
morning mails. It i¢ on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers ana 

_ Newsvendors ; or direct from the Publishing Offices, as above 
New Volumes of TRI ELECTRICIAN” commence in April and October. 
Subsortption Rates.—The Rates for Subscriptions to “THE ELECTRICIAN” 
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are as under :— YEAR HALF-YEAR QUARTER ) Post free, 
United 26s. Od. 18s. 6d. .. 738. Od. perse 
Postal Union ... 30s. 0d. 168. Od. 8s. Od. in advance. 


" THE ELECTRICIAN" offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed, 

Advertisement Rates, &x., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issus must reach the Office 
not later than First Poston Thursday, Renewals of expiring advertisement 
orders and alterations to standing advertisements must bs in Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to B p.m. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 
AR Books, Newspapers, and other publications can be ordered direct of 
t: THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
sli-known *! ELECTRICIAN” SERIES of Standard Electrical Works at present 
consists of — 
ELE CAL TESTING FOR TELEGRAPH ENGINEERS, By J. 
ELTON YOUNG, M. I. E. E. Price 108. 6d., post free; abroad 11s. 
THE STUDENTS’ GUIDE TO SUB AB 
BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. K. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Rüntgen Ray work, and a chapter giving Practical Hints on the subject. 
THE POTENTIOMETER AND ITS ADJUMCTS. By w. C. Funn. 


Price 6s t free. 

LOCALISATION OF FAULTS IN ELEOTRIO LIGHT MAINS, By F.C 
RAPHAEL. Price bs. t free. 

MOTIVE POWER ARD GEARING. By E. Tamasrt Olaf. Price 
12». 6d., fos e. . 

SUBMABIAE CABLE LAYING AND REPAIRING, By H. D. Wim. 
SON. Price 12s, 6d., t free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary aad 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., T. RA. Printed particulars 


on application. 
ELECTROMAGNETIC THEORY. By Oxiver Heavisipe. Vol. I. Prioe 
12s. 6d., post free 18s. Vol. II. Now Ready. Price 1%. 6d.; post free, 188. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. Dr. J. A. FLEMING, VOL. I—THE INDUCTION OF 
ELECTRIC CURRENTS. New EDITION. Price 128. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 123. 6d., post free. 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. S. 98 original illustrations, price 78. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M. A. Price 10s. 6d., post free, Also in German, 8e. 6d. post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEoRGE Gorm. Price 10s. 6d., post free. 
ELECTRO-CHEMISTRY. By Dr. Gronox Gore. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 6s. 6d., post free. 
DRUM ARMATURES AND COMMUTATORS (Theory and Praetiee). By 
F.M. WEYMOUTH. Price 78. 6d. post free. 


THE INCANDESCENT LAMP AND ITS MANUFACTURE. By GILBERT 


B. RAM. Price 7s. 6d., II free. 

A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULNE. By 
W. GEIPELand H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 83. ; 
large-paper edition, 12s. 6d., post free. New edition in the press. 

"THE ELECTRICIAN " PRIMERS. In Two Vols Pa cove 

free 2s. 2d. a aha cloth 2s. 6d., post free 1s. dd. each. 


ers 3d., post free 
WIRELESS TELEG HY: SIGNALLING across SPACE WITHOUT Wires 
By Dr. O. J. Lopex. Enlarged Edition. Price $s. 6d. net. 


2s, 
le 


BY ELECTRIO WAVES. 
4 DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 
A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Francis 
JEHL. Price 10s. 6d., post free. 
*HT. MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
ge to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 
THE STEAM ENGINE INDICA IAGRAMS 
Edited by W. W. BEAUMONT. Pn are ? : 
FULL CATALOGUE POST FREE ON APPLICATION. 
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“ELECTRICIAN” SERIES FORTHCOMING BOOKS. 
THE TELEPHONE.—By Dan Surctam and F. C. RAPRABL, 


11 5 . 
i e theory and practice Primary Bat up to 
The will be fully illustrated. AI Sp 
SECONDARY BATTERIES. —By E. J. Wapa. Fully illustrated. The 
the ebenis dais l deal briefly with the theory and fully with 
6 chemistry, design, construe and manufacture secondary 
batteries or accumulators, 


"THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—Edited by F. O 
RAPHAEL, x for e aricien ' Company will shortly publish a valuable 
engaged in wiring work, 


pocket-book for the use of those both external 

and internal, 
THE ELEOTRIO ARO.—By Mre. AYRTON, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
results of recent 


ments on the electric arc, as well as the important 
research. 
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SPECIAL NOTICE. 


NOW READY.—Vol. XLIII of “Tur Exzcracux” (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases 
for binding. Price 2s., by post 2a. 3d. 

One complete set of the Second Series of “ Tax ELECTRICIAN ” can now be 
supplied. These sets are very scarce, and early application should be made. 


———————————— — — 
MUNICIPAL MONOPOLY. 

The fate of the General Power Distributing Co.'s bill last 
session has by no means ended the controversy between local 
authorities and companies desiring to distribute electrical 
power on a large scale. We have already referred to the 
large number of “electricity in bulk" schemes which are to 
be brought before Parliament in the coming session. While 
one or two of these are for districts in which practically no 
public electricity supply has been in existence hitherto, and 
others are destined to supplement fully-loaded stations 
from which their promoters are already supplying eleo- 
trical power, a number of the bills seek to acquire 
powers in areas parts of which are already occupied by 
municipally-controlled concerns. The two of this latter class 
which will probably meet with most opposition are those 
whose fields of operations are in South Lancashire and South 
Wales respectively. The Lancashire Electric Power Co.'s 
bill, it will be remembered, was thrown out last ses:ion 
through non-compliance with the Standing Orders ; but it is 
now brought forward again by a strong board of promoters 
intimately connected with the electrical industry, among 
the names of the first directors being G. B. BAMUELSON, 
R. P. SkLLOV, and W. P. J. Faweus. This company, whose 
share capital is to be £3,000,000, with borrowing powers 
of £1,000,000, has chosen the area in South Laneashire 
bounded by the river Ribble, an area which includes 
no less than 19 towns owning electricity supply works in 
operation or in course of erection, in addition to two towns in 
which companies are running electricity works. Among the 
19 towns first mentioned are Manchester, Salford, Liverpool, 
Oldham, Bolton, and St. Helens, so that energetic opposition 
may be expected. House. to-house distribution is not contem- 
plated by the company, but merely the delivery of electrical 
energy ''in bulk.” Exclusive rights to supply electricity 
within the area in question are of course not asked for, 
nor any protection from future competition. Among the 
promoters of the Welsh scheme are Mr. E. W. RicHaRps and 
Mr. Mark Ronixsow. The capital of this company has been 
fixed at £1,000,000 of which £250,000 is debenture capital. 
The area which it is sought to cover is 1,050 square miles, 
it being proposed to erect generating stations at Neath, 
Pontypridd, and Pontypool for the supply of electricity 
throughout the whole of Glamorgan and the part of Mon- 
mouthshire to the west of the river Usk. In this district 
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there are three small company stations, two municipal stations 
(Cardiff and Newport), and one municipal station in process 
of erection (Swansea), the total area over which the existing 
works supply electrical energy being about 164 square miles. 

A maximum charge of 4d. per unit for an intermittent supply 
and 2d..per unit for a regular supply is laid down, and a 
sliding scale limiting the profits distributed in accordance 
with the cost charged per unit—as in the ease of the gas 
companies—the latter being also a feature of the Lan- 
cashire bill. To conciliate the local authorities, a pro- 
vision is added that, within local authorities’ areas of 
supply, the company is only to supply wholesale unless with 
the consent of the local authority, a wholesale consumer being 
defined as one who takes not less than 20,000 Board of Trade 
units per annum. The 42 years purchase clause from the 
Electric Lighting Acts is also included. 

In considering the likelihood of these and similar bills 
becoming law, a result greatly to be hoped for, by reason of 
the impetus they will give to the electrical manufacturing 
industry, the matter may be looked at from two points of 
view—viz., by examining the extent to which the passing of 
euch bills as these will affect the business of municipal electric 
supply; and by considering the cause of the combined ard 
effective opposition to the General Power Distributing Co.’s 
bill last session. It may be mentioned incidentally that this 
latter company is following the example of the Midland 
Electric Corporation for Power Distribution, and, having aban- 
doned its attempt to obtain powers by special Act of Parliament, 
it is at present quietly proceeding by provisional orders. It has 
been seen that the companies now seeking parliamentary powers 
under special Acts have given up the idea of supplying elec- 
tricity to individual consumers, but propose to confine them- 
selves to wholesale supply. Thus, so long as no retailers are 
permitted to compete with the local authority, the only manner 
ia which competition can be set up between them and the new 
wholesale companies is in the business of supply to large 
consumers, such as tramway companies, ironworks, factories, 
&c. To supply such consumers, local authorities would have 
to erect additional plant and mains, and possibly additional 
works, as in most eases their existing works are already fully 
loaded; and, moreover these corporations, being only 
empowered to supply within a limited area, would not find it 
possible to supply as cheaply as the company, which can 
include in its district a far greater number of such large 
consumers than could the local authority. Thus, co far as 
concerns wholesale supply, the only rivalry would be with a 
potential extension of the trading of the local authority in 
question in & direction in which it could not produce as 
cheaply as an independent company. In the case of retail 
supply, the local authorities where they were at work would 
still be carrying on their house-to-house distribution 
unhampered by competition (or even assisted by cheap supply 
in bulk from the company), so long as the Board of Trade 
continues its policy of granting no provisional order to another 
retailer when a local authority already occupies the field. But 
even if a second retailer were licensed, would not the competi- 
tion on equal terms be a just one? From a trading point 
of view it would have the same justification as competitive 
_ telephony, without its technical difficulty of compulsory inter- 
communieation between the two rival concerns. 

Local authorities, therefore, having nothing to fear from 
the companies so far as competition is concerned, the question 
naturally arises: Will they renew their opposition to the 
companies’ bills? And if so, why? For an answer to this 
we must turn to the debate on the second reading of the 
General Pawer Distributing Co.’s bill last March, Mr. 


others can do better than themselves. 


Stuart Worrtey moved the rejection of the bill, on 
the ground that Parliament had never allowed private 
undertakings to compote with local authorities in the 
supply of electric current. Mr. Davenport, in order to 
obtain the passage of the bill, undertook that an amend- 
ment would be accepted prohibiting the supply by the 
company of any municipal borough within the area of the 
bill. Mr. WonrLEev thereupon expressed himself satisfied 
with this concession, bat Sir J. Woopxouss, the spokesman 
for the Association of Municipal Corporations, said that 


the association would continue to oppose it on account of the 


Great Principle which underlay the bill. This position taken 
up by the association in question influenced the voting, for, 
in spite of the announcement of the mover of the rejection 
that he was satisfied in withdrawing his opposition, the bill 
was defeated by 164 votes to 182. Thus, the bills coming 
up for consideration this year are likely to be received 
with a similar opposition on behalf of the upholders of muni- 
cipal trading rights, as determined as it is illogical; for a 
Great Principle once duly rooted in the mind of & municipal 
magnate is hard to dislodge, and the municipal magnate has 
great influence on the voting power of the constituency. It 
is to be hoped, therefore, that not only the electrical world 
but the whole commercial world will combine to resist this 
pertinacious obstruction on the part of municipal traders. 
By all means let them endeavour to safeguard their own 
interests where they are unfairiy threatened, but do not let 
them oppose the progress of the engineering industry by 
preventing private enterprise from undertaking work which 
We have purposely 
avoided on this occasion, entering into the merits and de- 
merits, from a commercial or engineering point of view, of 
the various schemes themselves. Some there may be—even 
among those we have referred to in this article—whose chance 

of financial success is small, and we have on a previous 
occasion warned our readers that every in bulk scheme is 
not of necessity a wise one. But let each scheme be considered 
on its merits, instead of being opposed by a blind opposition 


based.on the narrow principle of conserving and extending 


municipal trading privileges at all costs. 


/ 


REVIEWS. 


(Copies of any of the undermsntioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
The Commercial and Business Aspects of Municipal Electricity 
Supply. By Atrrep H. Gissixas. (Bradford: 1899. Published 
by the Author.) 15s. 


There are many electrical engineers fully qualified, so far as 
engineering ability is concerned, to take charge of the elec- 
tricity supply works of a municipality, who yet lack that 
commercial and business knowledge essential to the manage- 
ment of such an undertaking. Those engineers who turn to 
Mr. Gibbings’ book in the hope that it will enlighten them 
on matters of municipal finance and business methods will 
be disappointed, although they will find much in the volume 
of interest and utility upon miscellaneous points. On the 
other hand, members of municipal electricity committees, 
to whom principally the book is dedicated, should find it of 
great service to them; and the prolixity of Mr. Gibbings’ 
writing, no doubt somewhat troublesome to the engineer 
reader who can devote but little time to literature of any sort, 
will be duly appreciated by the town councillor. As an 
instance of Mr. Gibbings’ most impressive manner, we may 
quote the following :— 

In these days of frequent change of habitation, of contioual transfer of 
ownerabip of property, and of the keenest competitions in business, the 
ordinary housebolder does not feel inclined to hurriedly invest money in 
what is not likely to prove some sort of asset. The necessary wiring for 
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an electric light installation, like house decoration and tome other things, 
are certainly not assets, nor are they in any sense portable property. 
The expense of such paraphernalia is always incurred more or less 
b:gru?gipngly, aud with the majority of middle-class householders there is 
usually a very decided limit to the outlay of money for what may truly be 
called expensive luxuries On the other hand, it is a tempting offer 
which it is difficult to reaiat when any such modern improvements are to 
be obtained on easy terms involving no imiaediate outlay and perhaps 
only a nominal rent per annum. It is true that the bill for electricity will 
in many cases exceed tbat which has been heretofore expended for gas or 
oil, but the consumer will not mind this. 

Electricity has already a good foothold, and the broad general recom- 
mendations in its favour are already well known. In moet towns, even at 
the present time, the householder has become acquainted with, if not 
actually used to, the advantages of the electric light in his business office 
or premises, in the restaurant, the club, and the theatre. In his own 
house, however, he has still to put up with an inferior method of illumina- 
tion, which is harmful, unpleasant, and unsatisfactory. Fice wiring is 
therefore decidedly à boon; there is a demand for it already, and if it 
once becomes established within any area of electricity supp.y, the rate- 
payer in bis suburban home will very speedily enjoy the same privilege as 
he now possibly does in his town office. 

The book will constitute & generous education to such 
readers, as it will enlighten them on technical matters just 
sufficiently, without burdening their minds with matters of 
detail outside their province. Thus, the various systems of 
charging are lucidly described, and their pros and cons dis- 
cussed at length; and the questions of free wiring and 
lamp distribution, hiring of motors, prepayment meters, &c., 
are equally dealt with. Portions of this book have appeared 
in a series of articles by Mr. Gibbinga in the columns of The 
Electrician. The volume is well printed on highly-glazed 
paper—which is rather troublesome to the eyes—and is bound 
in a serviceable half-leather cover. The title page is preceded 
by 20 pages of advertisements, which, although well printed 
and interesting to read, should not occupy such a position 
in a book of this character. 


Regelung der Motoren elektrischer Bahnen. By Dr. Gustav 
RascH. (Berlin: Julius Springer. 1899.) 4 marks. 

Most stadents of electric traction would probably consider 
that all there was to say on the subject of the regulation of 
electric railway motors could be disposed of by accurate 
descriptions of the leading types of controllers. Dr. Rasch in 
the 140 pages of this book deals with the matter theoretically, 
however, and makes the most of it in his thorough treatment. 
The addition of actual working drawings of controllers, 
showing the actual details of their construction, with instruc- 
tions for designing their electrical and mechanical parts, 
would make the book complete. 


NOTES ON THE ADHESION OF ELECTRO- 
DEPOSITED ZINC TO STEEL. 


BY SHERARD COWPER-COLES. 


The following experiments were made to test the adhesion 
of electro-deposited zinc under varying conditions. A number 
of specimen plates of mild Siemens-Martin steel were boiled 
in a hot solution of caustic soda to remove the grease, and 
pickled in a 1 per cent. solution of sulphuric acid, and scoured 
with sand. The plates were then coated with zinc at current 
densities varying from 15 to 80 amperes, advancing 5 amperes 
at a time. The electrolyte contained 850z. of zinc sulphate 
per gallon, the acidity being about 0-20z. per gallon of free 
sulphuric acid. In all cases the plates were left in the 
zincing solution for a sufficient time to allow a calcu'ated 
deposit of 11oz. per square foot. The plates were then removed, 
washed and dried and cut into three parts, which were 
subjected to the following after-treatment. One portion was 
placed in the receiver of an airpump and kept in a 
vacuum for half an hour, the second part was placcd in an 
hydraulic pressure cylinder and subjected to a pressure of 
1 ton per square inch for five minutes in a saturated solution 
of zinc sulphate, the third part being kept as a witness or 
reference. All three portions of the plate were then bent 
back on themselves, and the zinc coatings were found not to 
be adhesive. 

Another set of plates was then prepared in precisely the 
same manner as that already described, with the exception 
that before galvanising they were placed in the zincing bath, 


and the current caused to flow in the opposite direction to 
that required to deposit zinc upon them for a period of 21 
minutes. The current was then reversed, and the zinc depo- 
sited on the plates until a calculated weight of 1loz. was 
obtained. They wera then removed, washed and dried and 
subjected to the same bending tests as the previous set, when 
all the zinc deposits were found to be adhesive. In nearly 
every case the plates could be broken without any sign of the 
zinc parting from the steel. 

As far as the general appearance of the electro-deposits of 
ss zinc was concerned, there was very little differenc between 

em. 

Another set of experiments was made to determine the 
cause of the non-adhesion of zinc deposited on iron from 
neutral solutions of zinc sulphate. In all cases a current 
density of 15 amperes per square foot was employed, and the 
current passed for 80 minutes, which is equivalent toa deposit 
of 0-820z. per square foot. Photo-micrographs were then 
taken of the iron surface prepared for the deposit, also of the 
deposit of zinc and the iron plate after the removal of the zinc 
by means of acopper sulphate solution. The results obtained 
from a solution containing 1 '10oz. per gallon free acid (H,SO,) 
showed that the deposit was adhesive, but less uniform than 
that obtained from a neutral solution. The results obtained 
when the iron was flashed for a few seconds in a neutral solu- 
tion, and deposition continued in a solution containing 1/100z. 
per gallon free acid, showed that the deposit of zinc was non- 
adhesive, but otherwise satisfactory. another series the 
iron was flashed in a solution containing 1/100. free acid, 
and deposition continued in a neutral solution. 

The deposits obtained from neutral solutions were smoother 
and more even than those obtained from solutions containing 
1/100z. per gallon free acid, but were non-adhesive, while the 
latter were perfectly adhesive. The objeot of the last two 
experiments was to determine if the flashing of iron in various 
solutions affects the adhesive properties of the deposit when 
the final deposition is carried on in some other solution, and 
the results obtained show that the adhesion or non-adhesion 
depends on this flashing. The cause of the stripping of zinc 
deposited from neutral solutions is probably due to the 
formation of a film of oxide on the irun plate when it is first 
immersed in the electrolyte. The iron and zinc not being in 
metallic contact, are easily separated, and the microphoto- 
graphs bear out this view. The best deposits of zinc could 
probably be obtained by using neutral zinoing solutions, and, 
after placing the cathode in the bath, momentarily reversing 
the current, so as to remove the film of oxide formed and 
thus secure an adherent deposit. 


| 


ELECTROLYTIC MECHANISM OF THE YOLTAIC 
CELL.* 


BY W. B. COOPER, B.SC. 


We know that in a voltaic cell a certain decomposition 
takes place within the electrolyte itself, and that certain com- 
pounds are formed, but how shall we imagine conduction to be 
carried out? What, in fact, is the mechanism of conduction ? 

In an article published in The Electrician, Vol. XLIII., p. 700, 
an account was given of the theory of Grotthus. This theory 
is in accordance with the broad facts of electrolysis, but in tie 
following respects it has been found wanting :— "E 

1. Limiting E.M F. Necessary for Decomposition.—We should 
expect the L. VI. F. to exceed a certain limiting value, accord- 
ing to this theory, before electrolytic decomposition could 
take place. But in certain cases this is not found to be so. 
l'or example, the application of the smallest E.M.F. to two 
copper plates immersed in the solution of a copper salt will 
cause & current to flow. If we suppose conduction to take 
place by means of Grotthus chains, we should expect no 
current to flow until the applied E.M.F. is equivalent to the 
heat of the formation of the compound in solution. It would 
then be capable of decomposing a molecule in the chain, and 
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recompositions and decompositions would follow according to 
the hypothesis. That no such limiting E.M.F. is found to 
be necessary has been explained by saying that the energy 
required for any decomposition is returned to the circuit 
by the immediate recomposition which follows, as already 
explained. Such a statement, however, leads to a second 
difficulty, viz. .— mE 


2. Violation of the Second Law of Thermo-Dynamics.—The 
recomposition which follows a decomposition no doubt returns 
energy to the circuit, and in this way the total energy expended 
in a given time might be nil. But we cannot admit that a 
decomposition can be due to a subsequent recomposition, or 
that work can be done by energy which is given to the system 
after the work which it accomplishes is complete. Such a 
statement would be a direct contradiction of the second law 
of thermodynamics, which practically affirms that energy in 
a state of rest cannot of itself become active. 


3. Replacement of a Bound by a Free JIon.—It is sometimes 
objected that the successive decompositions in a Grotthus 
chain take place through the replacement of a combined ion by 
a free ion, and that there is no reason why such a replacement 
should take place. That is no doubt the case if each ion is 
looked upon as really free after the decomposition of its mole- 
cule. But in reality the ions cannot very well be regarded in 
such a light, as they are under the influence of electric 
forces throughout. . 


4. Migration of the Jons.—When electrolysis takes place 
the ions move towards their respective electrodes, bearing 
their charges with them. In a Grotthus chain we have the 
equi valent of two streams of ions, moving in opposite direc- 
tions and apparently with the same velocity. Now, if a 
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em rent is passed through a solution of copper sulphate by 
means of platinum electrodes, it is found that more copper 
sulphate is lost about the cathode than about the anode. This 
phenomenon, which is a very general one in electrolysis, was 
explained by Hittorf on the assumption that the velocities of 
the two ions are different. In the case of copper sulphate, 
for example, if the Cu ion travels more slowly than the SO,, 
the effect would be equivalent to a bodily transfer of CuSO, 
towards the anode, and would account for the observed pheno- 
menon. These apparently unequal migration velocities, as 
they are called, are generally considered as evidence against 
the theory of Grotthus. 


The migration of the ions will be more readily understood 


by referring to Fig. 1. Here each positive ion is represented 
by a plus sign and each negative ion by a minus sign. 

At the start each positive ion has a negative one alongside 
it, as indicated on the line A. Suppose the negative ions to 
move twice as fast as the positive. Then, when three ions 
have been deposited, the positive ions have moved one space 
to the left and the negative ions two spaces to the right, as 
indicated on line B. Line C shows the state of things when 
six ions have been liberated. Now, if we imagine the cell to 
be divided into anode and cathode compartments by the line 
DE, we see that the loss at the cathode is double that at the 
anode, just as the velocity of the anion is double that of the 
eathion. The ratio of the velocities is given by the ratio of 
the losses of the compound in the neighbourhood of the two 
electrodes, | M ME 


Such losses might, however, be accounted for by supposing 
that the ions, although moving with equal velocities, are often 
complex, carrying molecules of the solution along with them. 
It is also not impossible to imagine unequal velocities of the 
ions in a Grotthus chain. After the recomposition of a mole- 
cule has taken place in a chain of this kind, it will be noticed, 
according to the usual representation, that the molecule is 
facing the electrodes in the wrong way. It is therefore neces- 
sary for a rotation to take place. The two ions will rotate 
about their centre of mass, and, if their masses are not equal, 
it follows that the motion of one ion in one direction will be 
greater than that of the other ion in the opposite direction. 
Consequently the ionic velocities will be different, and the 
observed concentration-changes will follow as a matter of 
course. f | : 

MopiricaTion oF CLAUSIUS. | 


Owing to the somewhat unsatisfactory nature of the Grotthus 
hypothesis, Clausius introduced the idea that the ions of any 
molecule are not always linked to one another, but that they 
are continually exchanging partners, as it were, with the ions 
of the other molecules. For example, in a solution of sodium 
chloride the sodium and chlorine of any molecule do not for 
long remain attached to one another; the sodium changes 
place with the sodium of a second molecule and the 
chlorine may change place with the chlorine of a third 
molecule. This interchange is continually going on, so 
that a certain number of free ions are always in solution. 
In the ordinary state of things the direction of motion 
of the free ions is in no definite direction. But as soon as 
an E.M.F., however small, is applied at the electrodes, the 
free ions move along the lines of force and collect at the elec- 
trodes, where they will separate if the E. M. F. is sufficient to 
overcome the polarisation and prevent recombination. 
Voltaic action is also readily explained, in the manner 
suggested by Helmholtz, if we assume that each metal (or 
electrode) has a specific attraction for electricity, and conse- 
quently for the ionic charges. Thus it would be assumed 
that zinc attracts a negative charge more powerfully, and a 
positive charge less forcibly, than does copper. Consequently, 
when plates of copper and zinc are placed in sulphuric acid, 
there is a resultant attraction of the positive hydrogen towards 
the copper and an attraction of the negative SO, towards the 
zinc. As the ions interchange they will be drawn, under the 
influence of these forces, to one or other of the attracting 
plates, where they will be deposited. On open circuit, how- 
ever, such deposition will soon cease, because each plate will 
become positively or negatively electrified, and the resulting 
electrostatic charge will repel those ions in solution which are 
of the same sign, and thus prevent their further deposition. 
In this way, the zinc will become negatively, and the copper 
positively, electrified. Since the ionic charges are large the 
amount of chemical action necessary to bring about this elec- 
trification is very minute; but upon closing the circuit 
chemical action continues, because the charges on the two 
plates neutralise each other, giving rise to a current, and more 
deposition can then take place. The simple Grotthus theory 
does not allow such a spontaneous electrification, but other- 
wise it permits an explanation on somewhat similar lines. 


TonisaTION THEORY. 


Clausius, as we have seen, assumed that a certain small 
proportion of ions were in the free state. In 1887 Arrhenius 
went a step further and asserted that practically all the mole. 
cules of an electrolyte in dilute aqueous solution are dis- 
sociated, or ionised, as it is called, into charged ions, any 
undissociated molecules being electrolytically inactive. Thus, 
when sodium chloride is dissolved in water the solution 
contains very few molecules, these being nearly all broken up 
into free Na and Cl. The solution does not look yellow or 
smell of chlorine because chlorine, as we know it, is Cl,, not 
Cl, and for & similar reason the sodium ions do not decompose 
the water. But when the ions become deposited and separated 
from their charges, then they are transformed into the mole- 
cular condition to which we are accustomed. Nevertheless, 
the idea that a stable salt like sodium chloride should be 
resolved into its constituent atoms simply by dissolving in 
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water is at first sight somewhat difficult to understand. On 
that account, and also because of the great importance of the 
theory, not only in electrolysis but also in primary cells, we 
shall do well to see upon what foundations it is based. Those 
foundations are chiefly concerned with electrolytic conductivity, 
osmotic pressure, vapour pressures of solutions, and boiling 
points and freezing points of solutions. It would take too 
much space to consider the e subjects fully, and we shall 
therefore only attempt to givo a very brief account of 
each, simply in its relation to solution and tle theory of 
ionisation. 

= Electrolytic Conductivity.—Kohlrausch made a large number 
of measurements of the.conductivity of electrolytic solutions. 
Specific conductivity, or the reciprocal of the resistance 
between opposite faces of a lem cube of the solution, gives 
very little insight into the question of variation of conductivity 
with concentration. If the conductivity depends upon the 
concentration of the solute rather than upon the solvent, the 
latter should be more or less eliminated from a statement of 
results from which a law of any kind is expected to follow. For 
this reason Kohlrausch made use of what is termed molecular 
conductivity, which is obtained numerically by multiplying the 
specific conductivity by the volume in cubic centimetres, 
containing 1 gramme molecule of the substance in solution. 
If a number of substances are taken and a solution of each 
is made up containing 1 gramme molecule per litre, the 
number of molecules in unit volume of each solution is the 
same, and the conductivities are therefore comparable. One 
litre is generally taken as the unit of volume in such measure- 
mente, and therefore, when a solution contains one gramme 
molecule per litre, the molecular conductivity is 1,000 times 
the specific conductivity. If a solution of this strength is 
diluted, the molecules become more separated, and the specific 
conductivity cannot be compared with that previously 
observed. But on' multiplyivg this conductivity by the new 
volume, this separation of the molecules is compensated for, 
and we obtain a measurement of the molecular conductivity 
which is comparable with the previous value. If the specific 
conductivity varied inversely as the volume, the molecular 
conductivity would remain constant, but that is not the case. 


Kohlrausch obtained two very remarkable results. The 
first may be stated as follows: The molecular conductivity of 
an electrolytic solution increases with the dilution and reaches 
a maximum value approximately corresponding with infinite 
dilution. 

. The following figures, which refer to a solution of potassium 
Pob and are due to Ostwald, afford an illustration of this 
act :— 

Gramme equivalents 


| Molecular Percentage of Molecules 


per litre. conductivity. ionised. 

mem cL m rs a= at fe 
| 3:0 879 | 68 

10 | 977 | 75 

05 | 1,018 78 

01 1,113 £6 

0:03 | 1,178 | 90 

0:01 1.219 | 94 

0:006 1,235 | 95 

0:001 1,268 98 

0:0006 1.275 | 98 | 

0:0001 1,285 99 
| 1,296 100 


Infinite dilution. 


Here the molecular conductivity increases with the dilution, 


tending towards a maximum, which is reached when the dilu. | 


tion is infinite. If we regard molecular conductivity as a 
measure of ionisation, then this maximum corre - ponds with a 
state of complete ionisation ; and the ratio of tlie molecular 
conductivity at any concentration to that at infinite dilution 
gives the percentage of molecules ionised at that concentra- 
tion, as shown in the right-hand column of the above table. 
Secondly, Kohlrausch found that a change of cathion pro- 
duces a definite change of molecular conductivity independent 
of the anion in very dilute solution, and the tame is true for 
a change of anion. For example, the difference in molecular 
conductivity betwcen equi-molecular dilute solutions of KCl 
and NaCl is equal to the difference between solutions of KNO, 


and NaNO, of the same molecular concentration. From this 


it follows that the molecular conductivity at infinite dilution 


consists of the sum of two independent terms, which depend 
upon the anion and cathion respectively, and which must be 
equal to the ionic velocities. In the form of an equaticn we 
have 
P. =U + v, 

in which „, is the molecular conductivity at infinite dilution. 
and u, v, the ionic velocities. The statement that the veloci- 
ties of the ions are independent of one another is known as 
the law of Kohlrausch. Solutions of norms! salts having two 
monovalent ions are found to obey this equation closely, but 
the molecular conductivities in the case of polyvalent ions are 
smaller than would be expected. It is therefore preferable to 
take Ostwald's modified form of the equation, and to include 
a constant a such that 

p, Sau tr). 
Under what may be regarded as normal conditions a is unity. 
and the equation reduces to the simpler form. 

The above facts were known at the time that Arrhenius 
brought forward his theory, and they formed some foundation 
upon which to build it. If we accept the idea of independent 
ionic velocities, the entire independence of the ions themselves 
at once suggests itself. We will now pass on to work which 
was completed at a later date and which has served to 
strengthen and confirm the theory of ionisation. 


(To be continued.) 


A HIGH-PRESSURE SWITCH. 


Below we illustrate a high-pressure switch designed by Herr 
Sprecher, and made at the Aarburg (Switzerland) electrical works. 
It is secn that the principle of the Siemens and Halske horn light- 
ning protector is made use of to break the are, two bent wires being 


arranged immediately above the break and in connection with either 
side of the switch, s» that the are is guided upwards, The ewitch 
proper consists of a copper tube with sevol longitudinal slits into 
which a copper rol slides to make contact. A spring. not seen in 
the drawiny, normally holds this vod ata distance from the tube, and 
the switch is put on by pu'ling the cord on the right. Each side is 
mounted on strong insulators, as even: lt is intended to employ this 


type of switch on circuits of 10,000 and 20,000 volts 
————— — — 


Output of Copper and Aluminium in United States during 
1899.— The Engineering and Mining Journal of New York 
states that the output of copper, including that recovered as a 
by-product from copper sulphate, from the United States in 
1899 was 264,586 tons, as against 239,830 tons during the 
corresponding period of 1893, showing an increase of 1l per 
cent. ‘The price of. copper during the same periods has 
shown very considerable increase, the average price having 
risen from $263.85 in 1898 to $388.81 in 1899. The grow- 
ing demand for aluminium for clectrical purposes, as also the 
high price of copper, are responsible for the increase in the 
output of aluminium from 2,322 tons in 1898 to 2,902 tons 
in 1899. - | - 


* 
^ - 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is an abstract of the discussion which took 
place on the presentation of the report of the Swiss Visit 
Committee on the visit of the Institution of Electrical 
Engineers to Switzerland in September, 1899 :— 


| Thursday, January 11th. 


Mr. R. E. B. CROMPTON, in opening the discussion, thought the Insti- 
tution as a whole was to be congratulated, not only on the Swiss visit but 
on the very complete report that the committee had prepared on that 
visit. That report would have in the future extreme value, not only as a 
work of reference on account of the statistics it contained, but it would 
definitely state for the benefit of those who came after them exactly what 
waa the state of the Swiss electrical engineering industry at the time of 
their visit. The tour, as far as he was personally concerned, commenced 
at Basle. They met at Basle and were introduced to what they saw on the 
screen — viz., a common or garden electric tramway. The only thing he 
could say in regard to this was that it was put down about three years ago by 
Messrs. Siemens and Halske, of Berlin. He had been laid up with a very bad 
toothache in a house within 20ft. of this tramway, and it had then been 
impressed upon bim for the firat time what a wonderful thing an electric 
tramway was or is—that was to tay, cars passed at frequent intervals in 
front of the house in which he was pasting a sleepless night, and he was 
not disturbed. Except for the hiesing of the trolley wheel on the wire, he 
could not tell it was passing. Then they went to Rheinfelden. When 
they got there their individual idiosyncrasies began to develop themselves. 
As be had always, throughout his electrical career, followed Mr. Ferranti 
inplicitly in everything he did, when Mr. Ferranti led the way on the 
bridge he was bound to follow him. Pointing to a view of one of the 
generators which was thrown on tbe screen, he eaid that was the firet 
electric thing that met their eyes. There they saw Swiss practice ; almost 
the first great development]in which Swiss practice began to differ from 
English practice, and which was forced upon them by the necessity of 
mounting dynamos on the vertical shaft of a turbine. Swiss engineers had 
begun to do much work of that class—he thought he was correct in saying 
the first work of that class—which demanded large low- tension, continuous- 
current dynamos ; and both Brown when he was at Oerlikon, and after- 
wards the Oerlikon people themselves had followed in the same line ; and 
that vertical type, which they were so accustomed to in England, had 
become quite a common type in Switzerland. The first thing he noticed— 
and it was not in the way of criticism that he said this—was that the 
Swiss engineers were not afra'd of a certain rise of temperature, a rise 
which would appal consulting engineers in this country, and they began to 
notice, when they opened a door of a power house, a puff of warm air was 
quite a familiar feature. But they really found out that the Swies were 
right practically. The machines were quite efficient enough, and they cer- 
tainly did not suffer from deterioration of the insulation due to over- 
heating. After Rheinfelden they went through Messrs. Brown, Boveri and 
Co.’s works, but he would refer in detail to these later. During the several 
days’ stay at Zurich they had a splendid opportunity of inspecting at their 
leisure the various great Swiss manufacturing electrical works. He would 
take this opportunity of calling their attention to the history of Swiss 
electrical engineering. Switzerland was a country where coal was dear, 
where water power was pientiful, and from the very first transmission of 
some sort of the power available had been practised. At Schaffhausen 
there had been wire repe transmission, and Mr. Sulzer had reminded him 
that as early as 1883 he had ordered from him (Mr. Crompton) a pair of 
dynamo machines for the purpose of attempting electrical transmission at 
tbis place: 65 per cent. efficiency had been obtained, and this was con- 
sidered so satisfgetory that he believed he (Mr. Crompton) was the 
bumble means of inducing a good many people to take the matter 
up in Switzerland. At all even!s, Mr. C. E. L. Brown very shortly began 
to carry on work in. the old machine tool factory at Oerlikon, 
and very rapidly made his name and fame at Oerlikon. Mr. Brown, 
before he started the works of Messrs. Brown, Boveri and Co., 
had been successively under the hands of the best engineers in 
Switzerland. The workmanship and mechanical training he had received 
at Messrs. Escher, Wyss and Co.s works at Winterthur, and last, 
but not least, Messrs. Sulzer, had stamped Swiss electrical engineer ing with 
& finish and poliah such as was possessed by no other class of electrical 
workmanship. He would call their attention to the wonderful winding in 
Messrs. Brown, Boveri and Co.'s shops. From beginning to end every 
class of winding must have been a revelation to English engineers, and 
although he did not want to be invidious, he always said—and he believed 
all English engineers thought the same—that if it was as good as the 
Swiss it was quite good enough. As regarda the mechanical finish, they 
bad had the example of such men as Sulzer before them. He had had the 
opportunity of a quiet inspection of Sulzer's worke, and was never more 
interested in bis life. He did not think it was possible that large engines 
several months in the shop could be finished without so much as a single 
ecratch on them from beginning to end. Did they think that in any 
English engineering shop some labourer or apprentice would not have 
thrown something down and scratched that beautiful finish of these 
1.000 B. p. engines? Would it have been possible in an English shop to 
have got the perfection and cleanliness and finish that they saw there ? 
However, although they were so very perfect, they were not very rapid. 
Such work would always demand and bring a high price, and he thought 
it should be a powerful incentive to us in our branch of the mechanical 
engineering trade to work up to the same pitch and get that high finish 
and equally high price. This was what hc envied in Sulzer. They 
bad got such, a name, and they got orders from all parts of the 


fly wheel dynamo. 


world at such high prices. Whether coupled to turbines direct 
or whether coupled to the Sulzer type of engine, the Swis 
engineer was taught to believe that, the highest development of 
ateam machinery was a Sulzer engine. He built his dynamo to suit it. 
and consequently the Swiss dynamo had developed in the form of a large 
They had their Sulzer: we had our Willans : men who 
thought out a difficult problem in a different manner, and profoundly 
influenced the early type of electrical engineering. But there was not 
now that divergence in practice that there was years ago. Swiss engineers 
began by a little lighting and a good deal of transmission of power. 
They were going on with a little lighting and a good deal of transmission. 
Therefore, having to deal with water power so much, they had become past 
masters in producing machinery for transmission to great distances. In 
this dark, fog-laden atmosphere the demand for light was very great 
indeed, and therefore we had become far more lighting engineera than 
they were. The result had shown itself practically in the wide differen- 
tiation in the kind of machinery turned out by both. The transmission 
of power forced the Swiss engineers to appreciate early the advantages of 
alternate current, particularly in its multiphase form, and as a result they 
saw Swies shops filled with it. Therefore he was of opinion that, although 
the Swiss were ahead of us in that particular class, he did not think they 
could claim to be ahead, or even equal to us, in the production of our own 
class of machinery. The magnificent specimens that he had seen within 
the last few days at Manchester, for instance, of 2,500 H. F. continuous- 
current dynamos, certainly surpas:ed anything they saw in Switzerland in 
that line; and we could not shut our eyes to the fact that we have not 
only maintained our position in that part of the race, but we have 
bettered it. And this was due to the difference in the conditions under 
which we had had to work. But consider what an advantage in one 
respect the Swiss engineers had reaped from the conditions of tbings 
which forced them into high-pressure work. If electrical railways - not 
tramways—were to be worked at all; they were to be worked by high- 
preesure energy transformed ; and what an easy thinz it was for the Swis: 
to carry a little further what they had already done. He thought most 
of the members would agree with him about the unexpected simplicity 
aud satisfactory design of the railways direct driven by multiphase currents. 
If anyone had been told years ago that a railway was going to be worked 
with a double trolley, and a considerable difference of potent’al between 
the two trolley wires in the air, and the return by the rail, they would 
have thought the complication too great. But he would ask them, looking 
at the lantern slide of the trolley construction on the Stünsstad-Engelberg 
line, where was the complication ?. Everybody was astounded at the 
simplicity of this overhead construction. The next slide showed one of 
the carriages with the cross bar in ifs single form which was first employed 
by Messrs. Siemene and Halske; while a third was a photograph of the 
overhead construction. The next showed the rack railway of the Stünsstad 
line. The Stánsstad line was partly, on a incline, and when they got to the 
rise, in some parts as much as 25 per cent., a rack was employed with a 
locomotive. On the level the carriages had the motive power on board. 
The Burgdorf-Thun was the next line to be shown. The pressure was 
transformed from 16,000 to 750, the transformers being in the power 
house. The switchboard of: this line he showed principally to call 
their attention to the extreme simplicity of it as regards the front. 
Everything went to show that this multiphase railway working, 
instead of increasing complications, tended to decrease them. At 
the Oerlikon works, some slides of which were exhibited, he said they 
did the right thing in not “snapping” everything they saw. As a matter 
of fact, nothing was put in their way, and they could have snapped " 
everything they saw in the works, but he thought the membera showed 
very good taste in not “snapping” special modes of manufacture. The 
photographs taken included a traveller under construction, a large electric 
crane (a class of machinery which the Oerbkon works bad been manufac- 
turing for several years), and a 1,140 H.r. vertical spindle dynamo direct 
coupled to a turbine such as they had seen at Rheinfelden. His remaining 
slides included the rope transmission referred to at Schaffhausen and a 
view of the Jungfrau railway, besides a number showing some of the 
members of the Institution who took part in the visit. 

Mr. ROBERT HAMMOND thought that, judging from the pictures, one 
might gather that the whole of the time spent in Switzerland had not been 
devoted to scientific pursuits. But, criticisiog the visit, he thought it 
better to eay that they had worked too hard. They might not imagine 
this from the pictures, but when they had to get up at six o'clock in the 
morning and have dinner at 10.50 p.m. they began to get tired. They 
must all feel that Mr. Crompton had given a splendid résumé of what they 
saw. Truly he bad said that Switzerland had before it a splendid 
example in the works of Sulzer; and one could not dwell upon 
the point too strongly—thit splendidly equipped workshops did 
influence the engineering of a whole nation. Then, again, a point 
which Mr. Crompton had not time to dwell upon (but with which 
he was sure he would perfectly agree), was that in the works of Messre. 
Escher, Wyss and Co. they had works of a firm that had been making 
turbines for generations. Some may think that this utilisation of water 
power began by the introduction of electricity, but it was most interesting 
in the works and offices of this firm to see the ancient pictures of 100 years 
azo of the early turbines which the progenitors of the firm had made for the 
utilisation of water power. They had been learning their engineering fur 
a century; some say, in fact, that they began the century before last or 
even two or three centuries ago, but he would not go into that question 
there. At any rate, it was shown that their engiaeering, and the works 
they were now supplying all over Switzerland, were the outcome of gene- 
rations of engineers, Mr. Crompton had said that Swiss dynamo manu- 
facturers were.turning out better dynamos than we in England, but, sorry 
as he was to differ, he could hardly follow this. It was certainly not com- 
patible with his etatement that there was a very large temperature rise. 
Speaking personally, the dynamo work had not impressed him so much as 
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the engineering work. He understood that what they really had to do 
that evening was to see what lessons learned in Switzerland they could 
apply to themselves in England. It was their duty to see that, though 
they had a splendid time, and though they were grateful to those members 
of the Institution who inaugurated the idea of these annual or bi-annual 
visits which had proved so valuable ia other societies, they felt they had 
brought home some le:sons that they could apply to their engineering 
here. Now, manifeetly the Lig thing they raw was the util'sation 
of water power, and it lad been taid that of course we cannot 
emulate the Swiss because we have not the water He would 
like to draw attention to a point which struck him on the very 
first day of the visit. In the engine room of the Rheiofelden power 
house they saw 16,000 n.r. being distributed and obtained from water, and 
of course, the natural lesson seemed to be Oh, would we had the water 
in England." Well, it would be in the memory of some of the members 
who were at the luncheon afterwards that it was pointed out, and he 
would point it out again, that though we had not the water in England, 
we had the coal ; and it was not the actual turning force of the machines 
which constituted the whole cost of electrical energy. One characteristic 
of the visit was that they did not get informed upon many commercial 
points. He would venture to say that if a similar tour through England 
were to take place, the tourists would have been deluged with costs per 
unit delivered to consumer, and percentage of costs to revenue, and 
revenue per nnit delivered to consumer, aud all those cabalistic figures 
which so many delight in. They passed through Switzerland, he believed, 
without knowing what was the cost per unit anywhere! He himself had 
inquired at one of the works visited, but did not succeed in finding any- 
one who could give him information. From tbis he gathered that in 
Switzerland the engineer concerned himself with engineering, and looked 
upon the commercial part of the business as something not in bis province. 
As one acquainted with many consulting engineers in this country, he was 
pleased to find that the engineer in Switzerland had so improved his 
position. Some bad come back with the idea that consulting engincera 
were unnecessary and absolutely ignored iu Switzerland. But he 
did not form that idea. At the very first works thay visited he 
found that there was not only a consulting engineer, but they 
kept him on the premises. In thia country it was the unfortunate 
practice to force consulting epgineers to consult for many places, 
but in Switzerland they gave him board and lodging on the spot. 
Finally be came back to the question of water power again. 
‘Though we had not the water here, we had something which took the place 
of it, and which formed a certain proportion of our coste, He was very 
sorry he was not able to attend the discussion on Mr. Crompton’s Paper 
recently, as he had been shipped off to consult somewhere, but he had put 
a few figures together which would apply equally well now. He had just 
looked iato the proportion which coal bears to the total cost of production. 
He would take Kensington. The cost of coal was 25 per cent. of the total 
costs, including the works costs, management costs, and in fact all the costa 
which they found classed by the Board of Trade as cost of production. 
Therefore, if they were to abolish the coal bill at Kensington—the total 
cost being 3°04d.—they would only abolish 3d. of it; and it was therefore 
absurd to talk of the substitution of water for coal as a thing which would 
reduce the cost from Xl. to Id. The most they could hope to do was to 
eliminate the whole of the coal bill, but in substituting water for coal they 
put in a thing which entailed some expense. The real lex on to be 
learnt by the application of water was not so much the substitution of water 
for coal as the big fact that an aggregation of load was the real element in 
thoae coste. ; 

Mr. M. G. S. SWALLOW thanked Mr. Crompton and the members of 
the Institution for the great interest they had taken in Swiss electri al 
enzineeripg. He quite agreed with Mr. Hammond that the mest remark- 
able fact in Swiss engineering was the manner of using water power for 
transmission to long distances. No doubt one of the moet interesting 
plants they saw was the last onethey visited. He was not ia a position 
10 give any data of this line, but they had a general i lea of the distribu- 
tion of power in the committee's report. During bis s ay in England he 
had been over a part of the Central London Railway. and had been com- 
par ing notes on the method of working railways in England and in 
Switzerland. He confessed he was astonished to see that while three-phase 
current was principally used for the transmission, three-phase current was 
not to be used for propelling the trains. No doubt there were very urgent 
reasons why this should be so, but the practice so far in Switzerland of 
using three-phase current throughout had fu'filled all points, even when 
the railway had a large traffic. 

Prof. C. A. CARUS. WILSON was sure that those members who had the 
benefit of Mr. Swallow's guidance over the Burgdorf-Thun railway—of 
which he (Mr. Swallow) was the resident engineer-—would appreciats the 
remarks that he had been able t» give them, especially in connection with 
three-phase railway working in England. It must indeed be astonishing to 
a railway engineer coming from Switzerland to see our Central London 
Railway, with its three- phase generating plant, and then to find continuous- 
current generatora on the locomotives. He quite agreed with Mr. 
Crompton in the impression that must have been conveyed upon the 
majority of the members in Switzerland that the Burgdorf-Thun railway 
was the most remarkable thing we saw ; and it waa specially remarkable 
in this particular: that the people who were ioterested in putting down 
this railway knew very well that they were undertaking a very critical 
thing. This was a broad gauge line, linked with other s'andard 
lines, and carried the normal traffic. In every respect it was a 
standard broad gauge railway. That the promoters of this enter- 
prise should have undertaken to equip the line with three-phase 
motors was the greatest proof. he thought, that we should 
have the same greas confidenes that the leading engineering firms in 
Switzerland had in the application of three-phase systems to rail ways. It 
was rot a matter of daubt that the financial success of the Burgdorf. Thun 


line bad yet to bs prove], and if there had been any doubt as to the com- 
parative efficiency and economy between three-phase and continuous 
current, then he thought the Swiss would have gone in for continuous 
plant. They had a very striking and interesting illustration of three- 
phase railway practice, not only in the Burgdorf-Thun railway, but io the 
other electric ra'lways which they visited in Switzerland. One of the most 
interesting comparisons they had was between the locomotives made for 
the Jungfrau railway by the two great competing Swiss firms—viz, the 
Oerlikon Co. and Messre. Brown, Boveri and Co. He himself had noted a 
few points of difference, which showed that even the great firms of 
Switzerland were not at all decided. The two c'assea of locomotive mr de 
for this railway differed very materially in many important A ig The 
Oerlikon locomotives were 19 tons against Brown Boveri's 15 tons; the 
Brown-Boveri motors were very much uglier than the Oerlikon motore, 
the gearing being cut differeatly ; while one of the most interesting 
differences between the two locomotives was that the Oerlikon Co. did not 
uae the same resistance for the two rotor resistances, while Brown, 
Boveri and Co. did. He noticed 4 very peculiar effect while travelling 
on the Jungfrau railway, in the shape of a distinct jerking at the moment 
of starting. It was not a uniform start, and after discussion they 
had decided that it was due to the fact that the engine was a Brown- 
Boveri, in which the resistance of the two motors were coupled to 
the same rotor resistance, and this gave a very peculiar hunting 
effect in mounting an incline. The Oerlikon people bad got over this 
by having separate resistances. One of the most emphatic objections 
against polyphase motors for railway work was the very small clearances 
they were obliged to work with. It must have struck terror into the 
minds of mechanical engineers when they learned the extraordinary 
narrow clearances that these Swiex polyphase electric motors were working 
on. On the Burgdorf-Thun railway the clearance» was only 14mm. This 

was a thing hardly to bs attempted by English engineers, but the 
Swiss bad tried even imm. The chief draughteman at the Oerlikon 
works had told him that 40 R. r. motors had been tried with only 4mm., 
but that they hai been obliged to go up to 14mm. Mr. Crompton had 
already alluded to the question of overheal conductora This was con- 

stantly raised against three-phaso work; but there was ons very important 

point in connection with Swiss railways which should not be overlooke J, 
and that was that all their railways crossed roads on the level. He 

thought those who had travellsd on the Burgdorf-Toun line must bave 

been astonished at the simplicity of construction. The three- phase motor 

seemed to lend itself in a remarkable way not only to the class of work it 

was put to in the mountain railways, but al«o for ordinary traffic and 

ordinary steam railways. One great advantage was that the uniformity of 

running depended upon the frequency and not upon theload. The Durg- 

dorf-Toun railway at full load only hai a drop of 2 per cent, and the 

speed was kept constant within theses limita, Perfect regulation of the 

xpeed could be obtained by varying the rotor resistance, But wha’ asto- 

nished him most was to nes the Engelberg train coming down a 25 per 

cent. grade, and held by nothing whatever but the return current from 

the three-phase motors as it was generated into the line. 

Mr. LAWRENCE BIRKS had visited several other stations after the 
party broke up, and showed on the screen a slide of the Hagnek power 
station. (Hagnek is a «mall village on the Lake of Bienne) It had no spec al 
attraction for power utilisation, except that a canal was cut from the river 
Aare to the lake to carry off the surplus water of the river. NS ins two 
years ago a scheine w-s initiated for usiog the water of this canal for po er 

urposes, and a weir was thrown across it giving a fall varying from 5 to 

metres. Three slides were then shown of the weir ia course of construc- 
tion, the power house, with its five turbine chambers and the switchboard 
in a special buildioy on one side; whilst the third was a closer view of the 
weir, showing the method of putting in the piers. Two more slides were 
shown of a plan and elevation of the power house and a section of the sans. 
The power, he «iid, was generated by means of five turbin:s each of 
1.350 n.r., running at a speed of 100 revolutions. Tue regulation was ei her 
automatic by means of movable guide plates, or by baud opening and 
closing the gates with the help of a separate 25 U. . turbine. The alt- r- 
natora were directly coupled to the turbine shaft. Toese were of Mes-rs, 
Brown, Boveri's make, and generated 1,000 kw. each d rect at 8,000 volts. 
The exciters were driven by bevel gearing placed underneath the a'terns- 
tore, and were separately excited from scoondary exciters There were 
spare xscondary exciters driven by a separate turbine. The power from 
this station-- some 5.000 kw.- was distributed to a distance of 25 kilu- 
metres iir every direction from the station. 2,000 kw. was employed ia a 
calcium carbide works five kilometres distant, while the remainder was 
distributed to villages. 

Mr. MARK ROBINSON, as a builder of engines, greatly appreciated 
Mr. Crompton's remarks on Swiss mechanical engineering. and particulu ly 
the work done by Messrs. Sulzer. A few weeks ago he had had the 
pleasure of a day with Mr. Sulzer in an inspection of his works, which 
certainly deserved all that Mr. Crompton had said of them. But he did 
not lke the prais» given to the absencs of scratches and to the extra- 
ordinary finish. This was better deserved by the magoificent accuracy 
of the work. They did not work in Nwitzerlaud on the repetition system, 
and they obtained without it an accuracy which was not bettered in Eng- 
land ; and this was very much to their credit, What struck him most was 
not the mere geographical fact that they had water avai able, but the great 
development of threc-phase work; and it seemed to him that the gentlemea 
who understood the electrical side of the matter much better than he did 
would benetit themselves and others by turning their attention to three- 
phase work, ani seeing whether the immense development of it in Switzer- 
land ought not to be repeated over here. With regard to Prof. Carus- 
Wilson's remarks aud the danger he appeared to suggest of the small 
clearance of 14mm., such an amount seemed to him large enough to walk 
through. 


Prof. CARUS-WILSON : 1 was speaking of railway work. 
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Mr. ROBINSON: Ob, I see on account of the obstructions that might 
get in. 

Mr. J. RAWORTH wished to make one suggestion that had nothing to 
do with Switzerland. Mr. Crompton had told them that evening that 
part of the funds eubscribed in connection with the Royal Engineera 
(Electrical Engineers) Volunteers detachment which was going to South 
Africa was to be used in making the men more comfortable when they were 
out there, and not for the purchase of plant. He knew that some of the 
people to whom the appeal had been made thought that the finding of 
plant ought to have been done by the Government, and therefore did not 
respond very heartily (being under the impression that the money subseribed 
was for this purpose), but would have done had they known the purpose 
to which Mr. Crompton intended to apply the funds. He had not very 
much to eay about Switzerland, because if he weut into the details that 
some of the gentlemen had he would not have finished that ever ing. If 
ever it should fall to their lot to entertain their Swiss hosts in this country, 
he was quite sure they would be willing to pay some measure of tribute to 
the progress of electricity in England. They would be able to see some 
works which would astonish them, and if they would only come here they 
would not be let off with any less ho pitality than they had provided foc 
the Institution in Switzerland. The report gave details of most of the 
installations they had seen, and the committee had done their work very 
well indeed ; but they had omitted one thing in the third paragraph. This 
paragraph said that they had visited Rheinfelden power house, &c., where 
they had been most hospitably entertained at lunch by the directors of the 
Kraftubertragungawerke, but it did not state that Herr Rathenau, of the 
Allgemeine Klektricitáts Gesellschaft, came all the way from Berlin to 
that luncheon, t) give the members a very warm invitation to Berlin 
another year. 


Mr. JAMES SWINBURNE was one of the few unfortunates who was 
unable to go to Switzerland, but he had been to Switzerland on another 
occasion. One thing he dsred say they noticed in going into engineers 
offices abroad was that they generally saw a pile of journals, not only 
German, but every journal they had heard of, and probably a great many 
they had not heard of, The Continental engineer ay a rule was an immense 
reader. He knew absolutely everything that was going on in every other 
country as much as iu his own, In England he wasafraid they did not do 
that. They had worked on another system. Iu the early days of electric 
l'ghtiog each person had some system of bis own; and then they got into 
the stage in which they had a Tom dynamo, a Dick dynamo, or a Harry 
dynamo, and tbis inventive desire had been most disastrous for England. 
On the Continent there was a general tendency to uniformity of practice, 
and this was due to the fact that engineers were not running about intro- 
duciog their own inventions. This was one reason why the Germans and 
the Swiss had gone ahead of us in mauy ways. Another departure from 
our practice was that they sacrificed electrical efficiency to cheap- 
ness and mechanical strength. Now, mechanical strength was not 
nec:ssarily opposed to electrical efficiency, but he thought that if 
they investigated the electrical or mechanical efficiency of many of 
the dynamos made on the Continent, they would find them very far bebiod 
and very expensive machines in the long run, although he did not know 
that they broke down often. Another fundamental difference, which was 
perhaps a commercial difference, was that in England an owner of a works 
considered it a necessity to put them into some dirty corner of the town 
where they could make lots of smoke, and looked upon his works only as a 
thing which brought him in so much money a year. On the Continent, 
however, the owner's or at any rate the manager's liouse was probably on 
the works ; the whole place was beautifully kept clean, and very often they 
would find & garden close at hand. He had been over a great many works 
in Germany and Switzerland, and had only seen one which approached an 
Engl'sh works f.r dirtiness and untidineas. This was not a matter of 
expense, because it meant that if a man kept his works perfectly clean and 
tidy and everything comfortable for bis workmen, they took more pride 
in the works and in their own work. Another difference was that the 
trades unions were not so strong as they were here. He had found Conti- 
nental workmen divided into two very widely different classes, th» one 
very uneducated and the other really able men, a distinction which they 
did not get in England. The trades unions tended to level 
down the workmen. But there was nothing in Eoglaud at present like 
the superior Continental workman as a class. Another thing was the 
difference between the law of electric lightiog in England aud abroad. He 
Cid not know very much about Continental law, but the general principle, 
he believed, was that the local people gave conces:ions. They were not 
anxious asa rule to run the station themselves. In Germany. too, the 
stations were financed in quite a different way to English enterprises. 
They were generally financed by banks, The English looked upon a bank 
as a thing where they could put a certain amount of money, and then 
draw cheques, but abroad a bank was a sort of speculative concern which 
supported enterprise. He would also like to point out that Continental 
works had a different way of developing. For instance, Messrs. Siemens’ 
works in England were really a branch of Messrs. Siemens and Halske in 
Germany, while the Allgemeine Co. owned other works under different 
names in different countries. Brown, Boveri and Co., ia the same way, had 
manufacturing places in different countries, and they gradually spread out 
in that way. This was a thirg they did not do in England at all, but they 
ought to do it, especially as they had more chance of getting capital in 
England. Finally, he would like to protest against Prof Carus Wilson's 
estonishment at a motor running downhill without any brakes; he 
thought it showed a want of confidence in electrical things to utter such a 
rentence. If a motor had sufficient torque to take them up a hill, surely it 
Lad sufficient torque to take up the less power in going down that bill. 

On the motion of Mr, R. P. SELLON the discussion was adjourned until 


January 25th. 
(To be concluded.) 


THE THIRD AVENUE RAILWAY, NEW YORK.* 


The important work of changing over the main lines of the Third 
Avenue Railway Co., of New York, from cable to electricity, using 
the underground conduit system, is now completed. There are in 
all four rections; the fir.t is the cross-town line, running aloag 
125th-street ; the second runs between 130th-street and 65th-street ; 
the third between 65th-street and the Post Office; and the last, 
which was opened on December 10th, is the Boulevard line from St. 
Nicholas-avenue to 7 1st.street. | : 

While the lines now in operation comprise 29 miles, measured as 
single track, the company still has 29 miles of track in various parts 
of the city on which electric construction is well under way. Some 
of this work is nearly completed, but on other parts of it the present 
congestion in the iron industry is seriously hindering the conversion. 
The Dry Dock Railway system in the lower end of Manhattan 
Island is still being operated with horses, and while various forms of 
mechanical power are under consideration, none, 80 far as is known, 
has been decided upon. The conditions in the lower section of the 
city, in the stre:ts upon which these cara run, are so different from 
those in the northera end that the officials of the Third Avenue Co. 
have evidently decided not to make any change there, at least until 
the more extensive work being undertaken on its up-town lines is 
further advanced. 

The lines which have already been put in operation are particu- 
larly interesting from the fact that radical innovations have been 
introduced in both track and car construction, while the main power 
station, under way at 216th-street, is the largest in operation or being 
built in the world. These changes, particularly in track construc- 
tion, run counter to many preconceived opinions, and while the system 
has not yet been in operation for a sufficient length of time to permit 
any accurate information as to durability of the track or the lasting 
popularity of the cars, the immediate impression is most favourable. 


Track Construction.—In the construction adopted, two types of 
conduits are used ; that for new construction, which comprises all of 
the work of the company except that on Third-avenue proper, and 
that for the portion en Third-avenue. The most notable features of 
the new construction are the use of cast-welded joints in conduit con- 
struction, the combination steel and cast-iron yokes, and the employ- 
ment of a continuous creo:oted wooden stringer under the rail at all 
points except at special work. The most noticeable feature of the 
track con-truction on. Third-avenue is the use of a spring liner, 
placed between the base of the rail and its seat on the yoke. The 
object of this liner, and als» of the wooden stringer used in the new 
construction, is of course to secure an easy riding track, and th's has 
certainly been secured. The management of the road is equally well 
satisfied with bth metho is óf construction, and it is hard to sey 
whi:h would be selected for new work. 

The spring adopted is not of the elliptic type, but is so designed 
that when the centre goes down the ends rise, presenting a corru- 
gated sirface of enormous etrength, the weight to compress which flat 
is estimated at from 10, 000lb. to 12,0001). The spring-zare 4in. wide, 
and the deflection at the passage of a loaded car carrying about 
6,1001b. on each wheel is about in., and is noticeable from the 
street. Upon certain sections the tracks are used conjointly with the 
Metropolitan Street Railway Co., but in every case of this kind 
separate conduits and conductor bara have baen installed. A plan is 
given of a section of this kind. l | 

The contractors for the track construction were: Roadwork, 
Naughton and Co. ; underground feeder conduits, J. T. McRoy aud 
National Conduit and Insulation Co. ; rails and special work, Lorain 
Steel Co. ; yokcs, manhole frames and covers, Pennsylvania Tron 
Works; bolts, tie rods, &c., Sternberg aud Co.; creosoted timber, 
Eppipger and Russell; spring liners under the rails, Charles Scott 
Spring Co.; cast- welded joints, Falk Co. The system of flexihle 
track used is the design of John H. Robertson, superintendent of the 
company, who had als» general charge of the engineering features of 
the new line. The consulting engineer of the company is Dr. Louis 
Duncan, who had entire charge of all the electrical construction and 
equipment. 

The Change from Cable to Electricity.—The immense traffic on the 
lines changed to electricity emphasised the necessity of the lea-t 
possible interference with the regular operation of the cars while the 
work was in progress. On the new construction the traffic was cared for 
by horse cars ranning on temporary tracks laid at the side of the 
street, This was hardly feasible, however, on the main line on Th'rd- 
avenue, on account of the length of the line, enormous traffic, and 
existing rolling stock. It was therefore decided to keep the li: ein 
operation by cable almost to the moment when the change covll be 
made to electricity. To provide for this the concrete of the conduit 
was first chipped away at the points where the insulator boxes were 
to be located. These boxes were then set in place, and the insulators 
ond conductors were introduced in the conduit, but to avoid inter- 
ference with the cable were hung on hangers, which all wed them to 
be slid away from the slot. When the work was complet], and the 
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company was ready to make the change from cable to electricity, the 
traffic was stopped on a Sunday morning. The cable was firat with- 
drawn and wound on the cable drums at the station, after which the 
portion of the cable-carrving machinery in the conduit which would 
have interfered with the operation of the electric ploughs had to be 
removed. This ironwork included the carrying pulleys, which 
numbered over 400 to the mile of single track, the slide pulleys, 
brackets, frames, hangera, &., and the guard slot rails at the curves. 
Practically all of this material had to be removed from below, and 
jt amounted in all to over 1,000 tons. The two lines of insulatora, 
with their conductor raile, were then slid forward on their bearings 
into position. The change took oplv about 24 hours for each section, 
somewhat longer than was originally thought, as it was found that 
the cable, either while in service or during removal, had broken a 
number of the porcelain ipsulatora. 
tools, including a crowbar, had been left in the conduit by the work- 
men, short-circuiting the conductora. The removal of these obstacles 


was soon effected, however, and the road then operated without 


hindrance. 

Rolling Stock. — Four types of cars are employed —viz., a 22ft. body 
closed car, mounted on a single truck ; nine bench open cars for 
summer, also mounted on a single truck; a 32ft. cross-sea* closed 
car, mounted on double trucks; and a combination open and closed 
car, mounted on maximum traction trucks. 

The single truck cars constitute a part of the former equipment of 
the railway company, when ia operation by cable, but have been 
equipped with two Westinghouse No. 68 motors each, and are mounted 
on Peckham “ Metropolitan Special” trucks. The third and fourth 
1v pes of cars are those in which the novel features referrel to have 
Leen introduced, and which attract particular attention. 


It was also found that some . 


operates the first two in succession with hia left hand, leaving the 
right hand for the spindle brake or air brake, as he may prefer. 
Two novelties in the platform fixtures of the air brake apparatus 
have been introducel. One is the use of a pressure gauge with two 
indicators, one showing the pressure in the reservoir, the other that 
in the jam cylioder. Heretofore the usual practice has been to 
indicat» the reservoir pressure only. The other improvement has 
been in making the “Jap " position more easily found. This position 
is half-way between the * emergency stop” and off positions, aad the 
motorman had to look at his dial to tell when his handle was at 
“lap.” On the Third-avenue cars the swing of the handle is stopped 
at “lap” by a light coil sprinz, which must be compre:sed in passing 
from “Jap” to “off.” This makes the manipulation of the brake, 
pun the release of the air as the car slows down, very «a v 
or the motorman, and au act which can be accompli-hed almost 
instinctively. The gong is worked by a treadle, and the sand box is 
carried under the platform, and can be filled without interfering with 
the passengers in the car. The opening to the sand box is so arrauzel 
that though it is on the platform, no rain can enter and pack the 
the sand. The De Witt smd box, which has been adopted as st in- 
dard on tke cars of the company, is used. Each car carries 20 lights, 
18 within the car, epaced equally along each cornice and on the 
ceiling, one on the rear platform, and one in the headlight. Consoli- 
dated car heaters and New Haven registers are used. The total 
weight of the car with motors is 36,0001b. 

The plough differs somewhat in details from that of the Metro- 
politan Street Railway (o., but is similar in general character, so 
that the cars cf one road can run oa the tracks of the other without 
difficulty. Each car is equipped with four Westinghouse No. 69 
| motors, and is mounted on two Peckham short wheel taʻe “11-B” 


Section of Manhole of Duplex Cons! ruction where Two (‘umpanies operate over tame Track. 


The 32ft. car was designed by the superintendent of the railway 
company, Mr. Robertson, to fit both summer and winter conditions. 
Of these, the company has 100, built by the St. Louis Car Co. The 
company has long felt the need of a convertible car of a practicable 
type. This need has been accentuated in the case of the Third 
Avenue Co, by certain local conditions, chief among which has been 
the large expense and trouble of storing cars. The high cost of real 
etate in New York compels the company to use car houses having 
two floors, and in its Harlem car house, which is the main car house 
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Standard Yoke, New Con truction. 


of the company, the equipment not in continuous use is stored on 
the second floor, while that in regular service is kept on the ground 
floor. Jf a sudden chan,e of temperatute comes on, it takes the 
greater part of a day to substitute the equipment in storage for that 
in service. As a result the need fer the change often disappears 
before the change iteclf can be effected. The company also realises 
the deterioration to which cars in storage ate subject, the duplication 
of equipment required, and the other drawbacks to separate summer 
and winter equipment. 

The inside of the dash is cquipped, beginning at the left of the 
motorman, with motor controller, sand box baudle, air brake handle 
and band brake handle. The motorman jn stopping tlie car, 


trucks. These trucks have a wheel base of only 4ft., and the m (tors 
are hung outeide the axles. An exceptionally long truck hase is 
used, the king pins being 22ft. apart. The haud brake shots press 
on the outside of the wheels, while the air brake shoes operate by a 
toggle movement between the wheels. The air brake application is 
als) novel, and consists of the use of four jam cylinders, one for each 
pair of wheels, The motor compressor is carried underneath the 
var between the trucks, The svetem of the Standard Air Brake Ce. 
is employ ed. 
The combination car, the fuurth type to which reference was mad: 
at the beginning of this discus-ion on rolling stock, consists of a 
closed end, 18ft. long, and a tive-bench open end. The car is asingle 
ender, the closed portion always being firat, and is mounted cn two 
Peckham swing bolster maximum traction trucks, with 30in. large 
and l4in. small whee's. The truck base is 25ft. 
The clesed portion is entered at the centre of the car by a step, 
15 in. in height, and a 13ia. riser, which take the 5 to the 
platform. then by a third step. Sin. high, into the body of the car. 
The car is kept low by allowing the trail wheels of the truck to swing 
| under the s'ebe, while the large wheels swing between the car sills. 
The registers, sand box equipment, &., of thes? cars are similar to 
those of the convertible cars already described. Both types are also 
fitted with a new type of wheel guard, devis:d by Superintendent 
Robeitson, consisting of scoop made of curved steel rode, and termin- 
ating in a wooden toe-piece. This guard is mounted on the body of 
the car, just in front of the truck, and is normally carried about 2ir. 
above the track, but is aut matically dropped in case a boly should 
come in contact with a hinged trigger, which is carried under the 
front of the dash. The company has 60 of these combination cars. 
The company also has 12 Brill snow sweepars. Each is equipped 
with two No. 56 Westinghouse railway motors anl two K-8 cen- 
trollers, and carries in addition one No. £6 motor for rotating the 
brooms and an R-17 controller. 


Power Statione.-~Yhe current for operatiog the lines of the Third 
Avenue Co, including the Union Railway trolley system, will be 
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ger erated at a 96,000 H.P. power station now being er«cted at 216th- 
street and Kingsbridge-road. 


The Third Avenue Railroad Co., finding it essential to equip its 
lines electrically before this permanent power house could be com- 
pleted, decided to erect temporary generating plants, utili-ing a3 far 
possible the steam units formerly employed for operating the cable 
roads. To supplement this power a new station was equipped at 
129th-street. The designs were prepared by Westinghouse, Church, 
Kerr and Co., and the contracts for carrying out the plans awarded 
the same company. Speed in erecting was an important factor, and 
it is a fact worthy of record that at the 129th-street station the 
engines, boilers aud generators were constructed aud the plant of 
6,000 n.r. was erected and running within three months from the 
closing of the contract. The temporary power equipments aggregate a 
maximum of about 9,000 kw. 


The power station equipment at 129th-street and Amsterdam- 
avenue was placed in an existing car house of corrugate l iron. The 
east side of the building, 200ft. long, was turned into a boiler room, 
auda brick partition was built to separate it from the engine and 
generating 100m. The boiler room contains four batteries, each of 
two 520 H. P. Babcock and Wilcox water-tube boilera, double-decked, 
with forged headers. Each boiler is fitted with a superheatiag loop 
of a type which during the last few years has been installed in 
many of the boilera manufactured by the foreign Babock and Wilcox 
Co., and which is now being introduced in this country by the 
American house of that name. The superheater consists of a ect 
of U-shaped tubes, expanded into wrought-stzel headers or mani- 
folds, similar to those of the boiler proper. Steam is received 
into the upper header through two large pipes coming down from a 
perforated * dry pipe, placed in the upper part of the steam drum, 
The steam then flows through the tubes of the superheater to the 
lower header, which delivers it into two pipes, one on either side of 
the boiler, which convey it to a flange 1 T, from which it flows 
through the usual piping to theergines. The location of the pipes is 
such that, being near the furnace, they get the heat necessary for 
superheating ; at the eame time they are not exposed to the hottest 
part of the gases, so there is no danger of their burning out. The 
only risk of the latter is when the fire is pushed and uo steam is 
being delivered to the engines. This occur, as a rule, when steam 
i1 being raised hurriedly from cold water. To provide for these 
1imes a pipe connection leads from the lower header, as shown, to the 
lower part of the «team drum. This pipe is fitted with a valve, and 
when this is opened the superheater is flooded and made part of the 
steam generating surface of the boiler. Water for feeding the boilers 
is obtained from the city mains, and is supplied by meter. A steam 
heater, using the exhaust from the eagines, raises the temperature of 
the feed water before entering the boilera. 


Induced draught is furnished by a pair of large, slow-running fans, 
either of which is of sufficient capacity for the whole furnace equip- 
ment. The fans have three-quaiter housings and vertical discharge. 
The fan wheels are of special construction and proportions, carried 
on heavy 6in. forged steel shafts, running in water-jacketed boxes, 
the wheel shafts being connected to the engine shafts by marine 
couplings. The driving engines are horizontal, one of them and its 
fan being reserved as spare, and dampers are provided so that either 
fam may be operated at will. Regulation of the draught is controlled 
automatically by the variation of steam prezsure in the boilers: a 
rise in boiler pressure partially closes a valve which reluces the 
amount of’ steam entering the cylinder of the fan engine. This 
arrangement maintains a uniform boiler pressure by controlling the 
amount of draught, through regulation of the fan speed. The waste 
gases are discharged from the fans through a self-supporting iron 
ttack 10it in diameter, which rises a few feet above the roof of the 
power house. 


The generating plant includes e'ght units. Each consists of a 
Westinghouse 23iv. and 40in. * 20in. compound non-condensing 
engine, direct connected to a 375 kw. Westinghouse direct-current 
multipolar spring-coupled generator. Each engine has a capacity of 
740 1. H. P. under 150lb. steam pressure running at 215 revs. per min. 
They are compound automatic, single valve, with p sitive acting 
gear, arranged for steam distribution to give equal division of load 
between cylinders under widely varying conditions. The main shaft; 
are of open hearth steel, 10in. in diameter. The weight of flywheels 
is 16,0001b., and of each engine 82,0001b. The eight generators are 
of the direct-coupled type. The field-casting is divided in a hori- 
zo ital plane, and the lower field-casting carries the journals for the 
_ar.na'ure. The windings are so proportioned that when running at 
rated speel the machines will operate at 500 volts with no load, and 
will over-compound to 500 volt: with a loal of 680 ampere. This 
load can be carried continuo slv, the temperature not exceeding 40°C. 
above the surrounding atmosphere, and an overload of 50 per cent. 
can be carried for short periods. "The field frame: are of best quality 
cast iron, and the pole pieces of laminated steel. 

The switchboard also follows the standard Westinghouse practice, 
consisting of eight 600 ampere generator panels, a load panel 
equipped with a 600 volt differential voltmeter, an 8,000 ampere 


shunt ammeter, and eight feeder panels, all of which carry the 
necessary instruments for controlling and metering the current. 

The eight units are compa*tly p'aced side by side, occupying a 
minimum of floor space. At the south end of the engine room a 
1,000 kw. Westinghouse rotatory converter has been erected, which 
will be supplied with alternating current from the 65th-street station 
for conversion into direct current, to help out this station at the peak 
of the load. This rotatory will eventually form part of the equipment 
of one of the aub-stations when the permanent installation shall be 
completed, 

The 63th.street station, as stated, was formerly used for operating 
the cable road. The engines formerly used for this purpose are now 
supplying power by rope drive to four 1,000 kw. Westinghouse 
ee converters, which are used temporarily as generators for 
supplying direct current for the car service. The collector brushes 
are of course raise], making the three-phase side inoperative. The 
shafts have also of course no starting motors, but were made extra 
long to carry a driving pulley, and fit into an outboard bearing to 
support the weight of the rope-diiven pulley. When the permanent 
plant shall be completed, the rotaries at this station will be applied 
to convert the alternating current from the central power house to 
direct current for feeding the city end of the line. No change will 
be required in the generator, except to shorten the ehaft ani attach 
a starting motor. At the Bayard-street station two 1,000 kw. 
Westinghouse rotatories are being?installed, and will be utilised 
temporarily in a similar manner as are those at the 65th-street 
station. 

The machinery at the 129th street power house, although built 
and erected in sv short a space of time, has run smoothly and been 
equal to every call made upon it. It supplies current for the 125th- 
street and the Boulevard lines down to 59th street. The 65th-street 
station now supplies the lines on Third-avenue to the City Hall, 
but as soon as the Bayard-street station is in operation current will 
be taken from it for the C.ty Hall end of the line. 

To maintain the car se: vice during this transition period has taxed 
the ingenuity of the engineers, but in spite of all difficulties and 
obstacles the public convenience has been well conserved. Occasion- 
ally at the extreme southern end during the hours of heavy traffic 
an insufficiency of current has been apparent, but with the help of 
the Bayard-street station this will soon be obviated. 


— 


AMERICAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) | 
| NEW Yors, January 5, 1900. 
The American Pacific Cable,.—Capt. G. O. Squier, of the 
United States Signal Service, real a Paper before tho 
American Institute of Electrical Engineers, on December 27th 
last, on the subject of the American Pacific cable. Capt. 
Squier reviewed the history of the subject, and stated that 
two plans were competing for public attention—one British 
and one American. The cardinal idea in the Brtish system, 
he said, had been that all State cables should touch only 
British soil, and this principle had, in his opinion, placed 
British cable traffic in the Pacific for ever at a disadvantage 
against the American cable, for the reason that the only avail- 
ableroute involved a single span of cable from Vancouver 
Island to Fanning Island, over 8,500 miles in length. On the 
other hand, by the aunexation of the Hawaiian Islands, the 
United States, while following a similar principle, would have 
no span longer than the present Atlantic cable, or about 2,500 
miles in length. Since the speed of cabling decreased in 
general with the square of the length of the cable, and the speed 
of the whole system was limited by the speed of the slowest span, 
that system requiring the longest single span was ultimately 
at a disadvantage, provided the systems were in direct compe- 
tition. In the projected Pacific cable enterprises, however, 
although they would operate in close relations with each other, 
each had a sufficient prospective traffic to guarantee the 
enterprise as a sound financial success from the beginning. 
He discussed the route of the United States cable, including 
data of instances furnished in the Paper. The route included 
a submarine mountain rising from the floor of the ocean 
2,200 fathoms deep to within 80 fathoms of the surface, and 
a submarine abyss over 4,900 fathoms deep. He pointed out 
that the longest span was only 2,286 miles, while the French 
Brest-Cape Cod cable was 3, 250 nautical miles. Wake and 
Midway Islands, though mere atolls a few feet above the sea, 
were superior in this respect to Fanning Island. Of the 
eleven cables spanning the North Atlantic, the Anglo-American 
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Co.’s cable laid in 1894, and the Commercial Cable Co.’s 
cable No. 8, laid also in 1894, had, he said, the greatest 
speeds. The former contained 650lb. of copper and 400lb. of 
gutta-percha, and the latter 500lb. of copper and 820lb. 
gutta-percha per nautical mile. Either of these types of cable 
would give good results, and no cable of less equivalent speed 
should, he thought, be considered. The following “con 
cervative ” estimate was made from the evidence obtainable 
relative to the establishment of this enterprise by the Govern- 
ment on a sound financial basis :— 


Maintenance and Repair per Annum. 
Annual expenses of two cable repair ships............ N $200,009 


Annual expenses for new cable, assuming entire cable 
to be replaced in 40 ycars, or 200 miles per year 200,000 
Workiog pee EE EARS 125,000 
Reserve fund, and interest on capital... . 490,000 
Total net earnings of cable required ............ $925,000 


This provision for laying 200 miles of new cable per year 
should perpetually maintain the value of the cable as an asset ; 
and the reserve fund further provided that the entire capital 
should be replaced at the end of50 years, or what was equivalent, 
that a sinking fund should be established which at the end of 
50 years would suffice to lay an entire new cable in addition to 
the permanent maintenance of the original one. Takingaverage 
conditions for long cables ten years ago, the annual expenses 
for maintenance and repair—e.g., for new cable required, &c., 
and not including the. fixed expenses such as the repair ships— 
were, he said, about $30 per nautical mile; but the cost of 
such work was lower now. Assuming 30 per cent. for“ dead 
traffic, and an increase of 90 per cent. of speed for duplex 
working, it was estimated that the maximum capacity of tho 
cable in total paying code words, of eight letters each, would 
be about 11,800,000 per annum. Tho cost of maintenance 
and operation, &c., as above being taken as $925,002) per 
annum, the average cost of transmission per telegraphic word 
was &bout 0:08 cent. The present commercial rate from 
Washington to Manila was 82 88 per word, Government 
rate 52255 per word, and tbe rate for “right-of-way” 
messages three times the normal rate. It was pointed out 
that at the present commercial rate to Manila, after allowing 
for present land rates to San Francisco, the proposed cable 
would therefore be required to operate less than 50 minutes per 
day in order to earn the income of $925,000 per year. Allow- 
ing ih present rate to be reduced one-half, the cable would 
have to work less than two hours daily. Finally, if the rate 
per code word, of an average of eight letters, was placed at 
50 cents from San Francisco to Manila, then, upon the above 
supposition, it would only be necessary for the cable to operate 
daily less than four hours to meet expenses. 


Annealing Armour Plates..—Mr. C. J. Dougherty, electrical 
superintendent of Cramps’ shipyard in Philadelphia, read an 
interesting Paper on ‘The Electrical Process of Annealing 
Armour Plates in the Construction of Warships,” before the 
Engineers’ Club in that city, on Dec. 16th last. In order to 
mount Harveyised plates, properly they must first be locally 
annealed in the spots where they are to be drilled ; and after 
futile efforts to do this by other means, the electrical method 
was resorted to, and ha: proved so successful that it is now 
used entirely by the Cramps. In principle the apparatus is 
like the we!l-known Thomson electric welder, the ends of the 
secondary coils being held on the surface of the plate at the 
Fpot which is to be annealed; the secondary current 
therefore passes through the surface of that portion of the 
iron and raises it to a red heat, which draws the temper 
of the hardened shell. As the chilling action produced 
by the surrounding iron is great enough to restore the 
temper if the current is stopped suddenly, the current is 
reduced very gradually, from 10 to 20 minutes being allowed 
for this gradual diminution. The apparatus consists of a 
transformer, the secondary of which is made of a very large 
copper casting closely surrounding the primary, and both are 
surrounded by iron; the secondary is slit in one spot, and 
the two ends terminate in the contact points. The trans- 
former is surrounded with oil, and the terminals are kept 
cool by a flow of water through them. The ratio of trans- 
formation is 100 to 1, the primary current about 100 amperes 


at 800 volts and the secondary about 10,000 amperes at 2-5 
volts to 2:8 volts. The contact surfaces are only about half a 
square inch, and the current density at thos» spots is there. 
fore about 40,000 amperes per square inch. Tho total weight 
of the transformer is about 1,000 pounds, which, when resting 
on the plate, is sufficient to make good contact. Directly 
under these contacts the metal remains hard and cannot be 
drilled; the space to be drilled lies midway between the 
two contacts. The alternator, of which there is one for each 
transformer, is separately excited, and is driven by a con. 
tinuous-current motor connected to the continuous-current 
power mains running throughout the yard. These two 
machines together are transported to where the work is to be 
done. The annealing current is regulated by varying the 
exciting current of the alternator, the rheostat for which is 
placed where the work is to be done; four wires are 
therefore required from the work to the generator. Two of 
these sets of annealers have been in use by the Cramps for 
sometime. The plates for the ‘‘Alabama’’ were all annealed 
in this manner, The Harveyised plates are now being super- 
seded by the Krupp plates, which are hardened to a depth of 
2in. instead of only ‘in. ; but notwithstanding this greater 
depth, the electric method of annealing is found to 
answer very well for these also. The fact that the 
generating machinery, together with the whole shed which pro- 
tects it, was transported about the yards to near the work, 
instead of running mains from a stationary plant, was ex- 
plained by the statement that it was less trouble to transport 
this machinery than to run tho wires. With the present 
system each transformer must have its own alternator and 
exciter, and in this connection the question arose in the dis- 
cussion why choking coils are not used in the secondary 
circuit instead, which would require the ruaning of two wires 
only, and would enable both transformers to be supplied from 
the same alternator. The reason why this apparently simpler 
method is not used was not explained. 


a a à 
LEGAL INTELLIGENCE. 


Tudgey v. National Telephone Co. (Ltd.). 


In the City of London Court, Mr Commissioner Kerr on Tuesday decided 
a c'aim made by Mr. E. Tudyey, farmer. Home Farm, Walton-on-Thames, 
against the National Telephone Co. for £10. Pisintiffs cas» wa: tlat 
defendants signed a contract agreeing to give p'aintiff £10 if he allowed 
certain telephone poles to be erected on his land. After much negotiati n 
t'.e neces<airy permission was granted ; but the defendants subsequently 
removed the poles from the ground, because of dificulti s experienced en 
obtaining wayleaves farther along the line. Defendanta row declined to 
pay the ayreed sum of £10. The defence was tbat the company’s local 
manager had ro autho ity to gn the contract, and that as defendant's 
land was never used, no sum became payable. 

Mr. Commis, ioner KERR found for the plaintif, with costa, 


Mayor, &c., of Cardiff v. 8. Z. de Ferranti (Ltd.) and others. 


This case came beore Mr. Justice Mathew, sitting without a jury, in the 
Queen's Bench Division, on Tnursday. 

Mr. A. T. Lawrence, Q.C., and Mr. Leslie appeared fer the plaintiffs, and 
Mr. J. Walton, Q.C., Mr. Laing, Q C., and Mr. Palloch for the defendants. 

Mr. LAWRENCE, in opeving the case, stated that this was an action 
brought by the mayor, burgesses and Corporation of Cardiff against Mesers. 
S. Z. de Ferranti(Ltd.) aud Messrs. F. Ince and S. Z. de Ferranti personally. 
for damages for non-completi on. of some electrical plant which the 
defendants undertook to manufacture and work for the plaintiffs. The 
Corporation of Cardiff hal an electricity supply station, and in the begin- 
ving of 1896 they desired to increase and improve the generating plant. 

Mr. Justice MATHEW said that if the question to be decided involved 
any technical details being gone into, he should adjourn the hearing of the 
case in order to obtain the services of an assessor, 

Mr. LAWRENCE said he did not think it would be necessary to go into 
any technical details at all, 

Me. LAING mil that it might be necestary to call experts oa an 
engineering question. 

Mr. Justice MATHEW said he should reserve to himself the right of 
getting the services of an assessor, if nece sary. 

Mr. LAWRENCE said that ia March, 1836, the Corporation invited 
tendera, and supplied specifications and conditions upon which tho:e 
tenders were to be submitted. On April 2 Mesirs, Ferranti tendered to 
supply a 300 H.P. steam alternator at £3,250, and on April 16 the 
Lighting committee of the Council accepted the tender. On Jure 4 
the contract. was executed, Mesara. F. Ince and S. Z. de Ferranti being 
sare ies, The contract provided shortly that the contractors should, to 
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the satisfaction of the Corporation and the borough engineer, execute and 
complete the work in the best manuer and with the best material, and 
that the whole of the works, iocluding extras and variations, should be 
completed and handed over to the borough engineer on Sept. 15, 1898. In 
default the company agreed to pay to the Corporation the sum of £1 per 
cent. on the contract price for every week of delay. The work was not 
completed within the time specified by the contract, and the Corporation 
claimed the penalties by way of liquidated damages under the contract. 
The hearing was adjourned. 


In re The Phaeton Electrical Co. (Ltd ) 


Mr. Justice Wright, silting as an additional judge of the Chancery 
Division, on Wednesday made an order under which the voluntary wind- 
1 this company was directed to be continued under the supervi- ion 
of the Court. 


LIGHT (ELECTRIC) RAILWAY INQUIRIES. 


. Inquiries have now been held into nearly the whole of the 
apy eal one lodged in November, 1898, and May, 1899, and below 
will be found particulars of the manner in which they have been 
dealt with by the Light Railway Commissioners. In the case of 
Bath, where there were two schemes (one by a private syndicate and 
the other by the Bath Corporation), both applications were rejected, 
the Commissioners holding that the syndicate could not succeed, as 
the road authorities (the County Council and the Bath Corporation) 
opposed, and that the Corporation could not succeed because 7 out 
of the 18 miles of line propo:ed to be constructed were outside the 
City area. The Commissioners suggested that the Corporation should 
formulate a scheme in conjunction with the Bath Rural District 
Council. There is an increasing tendency on tbe part of the 
Commissioners to adopt a settled and more uniform system in 
connection with light railway schemes. In unopposed schemes 
procedure under the Light Railways Act is not to expensive and 
does not involve the delay which Private Bill procedure or an 
application for a provisional order under the Tramways Act doe». 
Light railway schemes can also be brought forward twice a year. 
Sull, it is prota that, on the expiry of the Light Railway Act in 
1901, the law will be amended im certain respects. At present tne 
proceduré in relation to appeals from orde:s of the Commissioners 
involves considerable delay and uncertainty, and is moreover tedious 
and expensive. In support of this view, we need only refer to the 
Leeds and Bradford project, where two rival local authorities 
succeeded in delaying and mutilating a really useful scheme for 
Inter-urban communication. Aberdare has been refused on the 
ground that a line wholly lving within the area of a single sanitary 
authority is not a “light railway.” 
November, 1898. 


District and Promoters. Result. 


Aldershot and Farnborough (Power and Traction, Ltd.)... Granted: | 
Ayr, Prestwick and Monkton (Drake and Gorham Electric | Withdrawn 
Power and Traction Co. 


Barraley and District (British Electric Traction Co.) ...... | Granted in 


modified form 
Camborne, Redruth and District (Camborne, &c., Light | Refused 
Railway Co.) 
*Cheltenham and District (T. Nevins) ....... € . . | Granted in 
modified form 
Colchester (British Electric Traction Co.)... .......... . Refused 
Colne and District (Colre Town Council) ..................... Withdrawn 
Crystal or (Crystal Palace Light Railways and Tram- | Ditto 
ways Co. , 
Doncaster and District (British Electric Traction Co.) ...| Ditto 
Doncaster Corporation (Doncaster Corporation) ............ Granted 
Dudley and District (Extensions) (British Electric Trac- | Ditto 


tion Co.) 


East Anglian (Drake and Gorham Power and Electric | Granted in 


Traction Co.) modified form 
Finchley, Hendon and District (Finchley District E'ectric | Refused 
Traction Co.) 
Hamilton, Motherwell and Wishaw (Hamilton, &c., Light | Ditto 
Railway Co.) 
Hampstead, Finchley, &c. (Metropolitan Tramways Co.)... | Ditto 
Hastings, Bexhill and District (Hastings, &c., Light Rail. | Granted in 
way Co.) modified form 
Highgate, m and Wood Green (Metropolitan Tram- | Refused 
ways Co. 
Hounslow and Twickenham (Drake and Gorham Power 
and Electric Traction Co.) : 
E $ Thanet (Extensions) (Isle of Thanet Light Railway | Granted 
0. 
London United Tramways, Light Railway Extensions | Refused 
(London United Tramway», Ltd.) 
Middlesbrough, &c. (Imperial Tramways Co.) . . ... .. . . Adjourned 
Middleton (Extension) (British Electric Traction Co.) ... | Refused 
Musselburgh (Drake and Gorham Electric Power aud | Ditto 


Traction Co.) 


* The extension scheme lodged in Nov., 1899, was grantel easly in 
Jan., 1900. 


. 


District and Promotora. . Result. 

Nelson and District (Nelson Corporation)) . Granted in 
modified form 

Nelson, Colne, &c. (Greenwood and Batley) .................. Granted in 


modified form 
Rhy] and Prestatyn (Rhyl and Prestatyn Light Railway Co.) | Granted 
St. Helens, Leigh & Bolton (Lancashire Light Railway Co.) | Withdrawn 
Southend-on-Sea and District (Southend Corporation) ... | Granted 


South Staffordshire (British Electric Traction Co.) Ditto 

Spea Valley (British Electric Traction Co.)) . Ditto 

Swansea (Swansea Improvements, &c., Co.) .................. Refused 

Waltham Cross (Metropolitan Tramways, &c., Co.) Granted 

May, 1899. 

Aston, Erdington and Sutton Coldfield (J. J. Gittings, | Withdrawn 
E.Horton and W. J. Kershaw) 

Barrowford and District (Barrowford Urban District | Granted 
Council) 

*Bath and District (H. T. Ellis, J. W. Davies, J. F. Hosken) | Refused 

Black pool and Garstang (Blackpool and Garstang Light | Withdrawn 
Railway Co.) 

Bromsgrove (J. Booth, G. Brodie, J. Humphreys and others) | Granted 


County Middlesex (Middlesex C. C. and Metropolita 
. Tramways Omnibus Co.) i 


Not yet held 


Darlington (Imperial Tramways Co.) ............... e Granted . 

F ncbley (Finchley Urban District Council) ...... Not yet he'd 

Finchley, Hendon, Edgware and District (Finchley District | Refused 
Electric Traction Co.) 

Gateshead and District (Gateshead and District Tram. | Granted 
ways Co) 

Leicester, Anstey, and Newtown Linford (Railway | Not yet held 
Developments) 

N poe (Barrowford Branch Extension) (Nelaon Corpora- | Granted 
tion 

Nuneaton and District (Nuneaton and District Light | Not yet held 
Railway Co.) 

Ormskirk and Southport (T. O. Callender, W. Winnard, | Granted 


A. Wright) ö 
Peterborough and District (British Electric Trac“ ion Co.) Not yet held 
Ryde and Sea View (E. I. Bax, G. Ellis, A. R. Davey) .. Refused 
South Staffs. (Extensions) (British Electric Traction Co.) Granted 
Watford and District (J. Fell, S. Hunter, W. J. Kershaw) ! Withdrawn 


Worcester and District (Worcester Tramways) . . ... | Adjourned 
Aberdare (British Electric Traction Co.) Refused 
Rhonda Valley (British Electric Traction Co.) ............ | Postponed 


TRADE NOTES AND NOTICES. | 


[Notices for insertion under the above heading must reach the Office not 
later than first vost Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


„THE ELECTRICIAN” TABLE OF ELECTRICITY SUPPLY 
WORKS OF THE UNITED KINGDOM. 


SPECIAL NOTICE,—Alterations and additions for inclu- 
sion in '''The Electrician’ Electrical Trades’ Directory and 
Handbook” Edition of the above Tables must be sent in by 
Wednesday, January 24th, at latest. 


NEW BOOES AND EDITIONS. : 

The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— |j i 
READY IN A FEW DAYS. ; 

“The Electrician " Electrical Trades’ Directory and Han d- 
book for 1900.—The New Edition of the Big Blue Book" will- 


be readv shortly. 


* SUBMARINE CABLE-LAYING AND RgPArRING."—By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


“ PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The authors 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical science. 


* Maanetio INDUCTION IN IRON AND OTHER MrTALS.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. | 

„THE INCANDESCENT LAMP AND 1TS MANUFAOTURE,"— By Gilbert S. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


“THe Steam ENGINE INDICATOR AND IN DICArOn DrAdRAUS. — Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 


work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams, |. 


Corporation application lodged in Nov. 1899, has also. len rejected, 
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„THE ART or ELECTROLYTIC SEPARATION OF Mrrals. -A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic serara- 
tion of metals and the practical rules and details of technical application 
cn a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 

„THE MANUFACTURE OF ELEOTRIO LiGHT CARBONS."— A Practi al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 18 6d. ; post free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material, firing, saturating, and coring, together with & description and 
estimate of cost of the plant required. 

„HR CENTENARY OF THE ELECTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. not, post free 18. 8d.; strong cloth, 
2s. Gd., post free. 

“LOCALISATION OF FacvLTS IN ErEgcrTRIO Licnt Mains."—By F. C. 
Raphael. Price õa., p^ :tfree. The book deals with the important subject 
of loeslising faults in electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 

* MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—B 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the uss of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting avd power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. oe 

„Turn MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook. giving 
a complete description of the art of makiog carbons for electric lighting, 
electrodes, &c.. with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


^ DRUM ARMATURES AND CoMMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., poet free. Propeectus on application. This is 
& complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

t WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRRS 
BY ELEcTRIC Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large. number of illustrations. New and 
Enlarged Edition, 53. nett. Now ready. 


** ELECTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., 12s. 6d- 


Vol. II., 128. 6d. 

Forno Morva Pow.“ by Albion T. Snell, contains the 
latest information respecting the application of electric pesi. to mining 
and general power transmission purposes, in which the au has had 
much experience. Price 10s. 6d., post free; abroad, lls, . 

" ELmorRICAL Tasting FOR TetecraPH EÉNGrIEERRS."— By J. Elton 
Young, M.LE.E. The scope of the book aims at i a fuller treat- 
ment of the subject, from standpoint.of the Telegraph ineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

hension of the theory of waling 4e applied to electrical lines in general. 

my 8vo, fully illustrated. 10s. 6d., post free, 

ig 1. — By Dr. G. Gore. Third Edition Price T., 
post free, , 

TRI POTENTIOMETER AND ITS ADJUNOTS": A Universal B 
K‘eotrical Measurement.—By W. O. Fisher. Fully illustrated. 
post free, . 

* Tum STUDENTS’ GUIDE TO NUBMARINB CABLE G."—A new 
edition of this book, by Messrs. H. K. O. Fisher and J. O. H. Darby, is 
now ready, price 6s. nev; abroad, 6s. 8d. This work is intended to serve as a 
g ide to o tors alread n toe Nelo nba ety ons Bod 90 hoea Woo caus 
vo enter that service, 6 companies now insist that their 


cf 
100 6s., 


d Ca 


operators and probationers a fen certain examinations in electrical 
subjects. The book is very fully illustrated. 


** BIBLIOGRAPHY OF X-Ray LITERATURB AND RAB. A valuable 
compilation, Being an attempt to classify the data relating to X-Ray 
work. This work contains & quantity of general as well as special 
information bearing upon the whole subject of electrical discharge 
research, Edited by C. E. S. Phillips. Price 5s., post free. 

" ARMATURE WINDINGS OP KLzOTRIO0 MaoHiNES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Ee of the Edison 
and General Electrio Companies of America, is intended to serve as a 
working treatise on d design. Large 4to, 870 pages 140 full-page 
illustrations and 66 full-page tables, 80s., post free, 

IN THE PRESS. 
"Tus ELzOoTBIO And.“ — By Mrs. Ayrton. 
e BATTEBIBS, THEIR Den AND MANUFACTURR."— By E. J. 
e. 

**PRIMABY BaTTERIES: Tarm OONSTRUCTION AND Usgz."— By W. R. 
Cooper. Nearly ready. 

* PRACTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 

"'TuHm ErEOTBICIAN' WIREMAN’S Pooxet-p00K.”—Edited by F. C. 
Raphael Nearly ready. 


TENDERS INVITED. 


The Postmaster-General invites tenders for the work of laying 
underground conduits and pipes for telephone purposes in several 
parts of the Metropolis. An advertisement contains further par- 
ticulars, and forms of tender can he obtained from the Controller of 
Stores (Mr. Chas. E. Stuart), General Post Office, London, E.C. 
Tenders will be received until noon of Monday, Feb, 15. 


The Keighley Corporation invite tendera for the supply of two 
Laucashire boilers, with mechanical stokers, economisere, feed pumps, 
&c., anl a 120-kw. and 200-kw. high-speed direct-coupled steam 
dynamos for continuous current. Copies of specification, &c., may 
be obtained from the borough electrical enzineer (Mr. J. M. Smyth“, 
Bridge-street, Keigbley. An advertisement contains further parti- 
culars, and tendera, addressed t» the chairman of the Electricity 
committee, must be delivered not later than Saturday, Feb. 3. 


The West Ham Guardians invite tendera for the supply and erec- 
tion of plant for the electric lighting of the workhou:e and school 
premises at Union-road, Leytonstone, and for the erection of aa 
engine and battery house. Aa advertisement contain: further 
particulars, and plans and specifications may be inspected at the 
clerk’s office, where forms of tender, &c., can also be obtained. 
Tenders to the clerk (Mr. Fred. E. Hilleary) by 4 p.m. of Feb. 7. 


The Sunderland Corporation invite tenders for the supply of a 
tramway switchboard. Specifications, &c., can be obtained from the 
borough electrical engineer (Mr. John F. C. Snell), Dunning-street. 
An advertisement contains further particulars, and tenders (addressed 
to chairman, Lighting committee) must be delivered at the offic» 
of the town clerk (Mr. Fras. M. Bowey) by noon of 26th inst. 


The Belfast Electric committee invite tenders for the supply and 
erection of 400 kw. steam dynamo Specifications and conditions 
of contract may be obtained on application to Mr. Victor A. H. 
McCowen, city electrical engineer, and tenders must be lodged at 
the office of the town clerk (Sir Samuel Black) by noon of Thurs- 
dav, Feb. & An advertisement contains further particulars 


The Corporation of Great Yarmouth invite tenders for the supply 
and erection of two water-tube boilera and three 200 kw. continuous- 
current steam dynamo Copies of specification and a'l further 
information can obtained from Messrs. Preece and Cardew, 13, 
Queen Anne's-gate, Westminster, S. W. Sealed tendérs have to be 
delivered at the Town Hall, (i:eat Yarmouth, by 10 a m. of Thurs- 
day, Feb. 15. 

The Tunbridge Wells Corporation invite tenders for two Laucasbir! 
boiler. Specifications may be obtained from the borough electrical 
engineer (Mr. Horace Boot), and tenders must be sent in to the 
town clerk (Mr. W. C. Cripps) by Feb. 5. An advertis:meat gives 
further particulars. 

The Tunbridge Wells Corporation also invite tenders for a 400 kw. 
steam alternator. Tenders to Mr. W. C. Cripps by 25th inst. 


As announced in an advertsement, the Glasgow Corporation 
require tenders for the supply and erection of two overhead electric 
travelling cranes for the Tramways Department. Specifications, &c., 
may be obtained from the general manager (Mr. John Young), 83, 
Rentield street, and tenders must be lodged with the town clerk (Sir 
J. D. Marwick) not later than 6 p.m. on Feb. & 


The Tynemouth Corporation invite tenders for the supply and 
delivery of electricity meters. Copies of specification may be 
obtained at the offices of the consulting engineers (Mesars. Lacey, 
Clirehugh and Sil'ar), 2, Qaeen Anne’s-gite, London, S. W, and 78, 
King-street, Manchester. Tendets must be delivered to the town 
clerk (Mr. Horatio Adamson), Town Hall, North Shielda, by 31st inst. 
An advertisement contains further particulars. 

The Leyton Ele:tric Lighting committee invite tenders for the 
supply and erection of a switchboard. An advertisement conta‘ns 
further particulars, and tenders must be sent to the eagineer and 
manager (Mr. F. Harman Lewis) by Feb. 14. 


The Stoke-upon-Trent Guard ans invite tenders for the electric 
lighting of a portion of the workhouse premises Specifications, &., 
can be obtained from the consulting engineer (Mr. G. R. Peers,) 96, 
Deansgate, Manchester, and tenders must bə sent in to the clerk to 
the Guardians, (Mr. C. Daniel), Union offices, Stoke-upon-Trent, not 


‘later than 9 p.m. of Tuesday, Feb. 13. An adverti-ement gives 


further particulare. | ! 

Tenders are invited for the wiring and electrical fittioga for the 
Stockport Infirmary. Further particulars are set out in an adver- 
tisement, and tenders addressed to the chairman of the Board, 
must be in by Saturday, 27th inst. All further information can bz 
obtained from Mr. S. Meunier, gas and electricity offices, Stockport. 


The Bradford Tramways committee invite tenders for the electrical 
equipment of about eight miles of tramway on the overhead trolley 
system, Tenders to town clerk by Feb. 3. 


The Plymouth Corporation invite tenders for the supply and 
erection of a 500 kw. high-speed steam dynamo, motor-generators, 
&c , 500 kw. high-speed steam alternator, 260 accumulator cells, four 
Lancashire boilers, and high and low-preseure, paper-insulated and 
lead-covered mains, &c. Tendera to the town clerk (Mr. J. H. Ellis) 
by 31st inst. | | 

The Hull Electric Lighting committee require tendera for the 
supply and erection of,30 cast-iron street section pillars, each con- 
taining eight switch fuses, &c. Tenders to the chairman of the com- 


mittee, Town Hall, Hull, by noon of 25th inst, Samples of designs 
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must be delivered to the city electrical engineer (Mr. A. S. Barnard), and A. Law has been accepted for the supply of arc lamp-posts, 


Dagger-lane, Hull, by 24th inst. 

The Portsmouth Corporation invite tenders for 12 months’ supply 
of stores for their electricity department. Tenders by Feb. 10 to 
superintendent, electric light station, Gunwharf- road, Portsmouth. 

The Glasgow Corporation invite tenders for an electric or hydraulic 
lift for the new Art Galleries, Tenders to the town clerk (Sir J. D. 
Marwick), City Hall, Glasgow, by 29th inst. 

The Glasgow Corporation also invite tenders for supplying and 
erecting electric motors and shafting for laundry machinery, 
mechanical stokers, elevator and. conveyor at the Ruchill Fever 
Hospital, Tenders to the clerk, Police Department, by 31st inst. 


The Barking District Council invite tenders for the supply of two 
continuous-current transformers and switchgear, underground cables 
and roadwork, for their Creeksmouth extension. Tenders before 
noon, Jan. 23. 

The Newcastle-upon-Tyne Corporation invite tenders for the con- 
struction of about 11 miles of double track tramway — rails, 
fa tenings and poles being supplied by the Corporation. Tenders 
by noon Jan. 24. 


The Westminster Electric Supply Corporation require tendera for 
four dry back marine boilera. fenders to secretary, Eccleston-p'ace, 
London, S. W., by 23rd inst. 

The Aberdeen Electric Lighting committee invite tenders for the 
supply of a 420 kw. direct-coupled continuous-current dynamo. 
Tenders by 22nd inst. $ 

The municipal authorities of Astudillo (Palencia), Spain, invite 
tenders, until the 26th inst., for the concession for the electric lighting 
of the town for 20 years. Particulars from and tenders to El Se 
tario del Ayuntamiento, 

Tenders are being invited, until the 27th inst., by the municipal 
authorities of Porcuna (Jaen), Spain, for the concession for the 
electric lighting for 20 years Tenders to El Secretario del 
Ayuntamiento, 

The municipal authorities of Frosinone (Roma) invite tenders, 
until the 20th inst., fur the concession for public and private electric 
lighting for 40 years. Particulars from and tenders to La Segieteria 
Comunale di Frosinone (Roma). 


TENDERS RECEIVED AND AOOCEPTED. 


At their last meeting the Gloucester City Council had under con- 
sideration the report of their consulting engineer (Mr. Robert 
Hammond), on the tenders received for the plant required for the 
extensions to the municipal electricity works, and in accordance with 
his recommendations the contracts were allotted as follows :— 


Sec ion A.- Boiler House Plant. 


Tinkers (Ltd.) (accepted) )) —— € £955 0 Q 
E. Danks nd,... cs CP ran a devis $40 0 0 
R. Taylor and Sons .. ........... . . 950 0 0 
E. Chester and Com HO 959 0 0 
Dutilh-Smith, McMillan and Coo — . . 959 10 0 
Yates and Th(-/hhuhnnn 2 1,010 0 0 
Tetlow: B ))0)0h! setae 1,040 0 0 
G. K. intl ior nerd enis 1256 0 0 
Section B.—Engine House Plant. 
Mather and Platt (accepted) (Willans) ............... , 0 0 
Datilh-Smith, McMillan and Co. (Paxman engine) 3,140 0 0 
Ernest Scott and Mountain (own) ..................... 750 0 0 
Ashton, Frost and Co. (Willams) )))) . 3,985 0 0 
Mather and Platt (Belliss)..... ........ ẽ eee 4434 0 0 
Easton, Anderson and Goolden (own).......... —9£ 4028 0 0 
Ind'arubber Co. (Willans)— ꝛ . eene 4110 0 0 
Indiarubber Co. (Belliss) s)) eren eene 4250 0 0 
Johnson and Phillips (Willans) ) . : . . 4130 0 0 
Crompton and C», (Willans) ) z) . 4353 0 0 
Crompton and Co. (Belliss) )) 4.740 0 0 
Electric Construction Co. (Willans) ............ . 4508 0 0 
Electric Construction Co. (Belliss) ). .. 4,752 0 0 
E. Chester aud Co. (omn) ........... eerte 4912 0 0 
Brush Co. (Bellis) ) . . . 5, 0 0 
Section C.—Switchboard Extension. 
Crompton and Co. (accepted)... . . . £251 0 0 
Electrical Transmis- ion Co it eene nnn 210 0 0 
Electric Construction Co 2 . 270 0 0 
Edwards Electrical Co. ..... VV . 280 0 0 
Section D. Condensin Plunt. 
E. Chester and Co. (accepted) ù)))j . £498 0 0 
Klein Engineering Co e 536 0 0 
Dutilh-Smith, McMillan aud Coo ee 533 0 0 
Blake and Knowles Steam Pump Works 552 0 0 
Ashton, Frost and Co. ooooooooo 690 0 0 
Worthington Pumping Engine Co. ..................... 618 0 0 
Mirrlees, Watson and Yaryan Co. ....................- 660 0 0 
Middleton Engineering too 759 1 7 


The Battersea (London) Vestry have authorised tlie Callender Co. 


at £3 190. a 
The Bermondszy (London) Vestry have received seven tenders for 


the eupply and erection of a refuse destructor in conjunction with 


the projected electric lighting station. The tenders, a Ji-t of which 
is appended, have been referred to the Electric Lighting committee 
for consideration ; — | 
Alternative tender. 


Horsfall Destructor Co. ..... TT 211,952 £11,116 
Manlove, Alliott and Co 11,300 ...... 10,444 
Hughes and Stirling........ ............ 10212 ...... 9,562 
Baker and Sons . 99 ...... 7 539 
Heenan and Froude ....................- 400 7,000 
S. Willoughb . q 6,225) ...... 5,850 
W. F. Mason (Ltd.) eee 8,12 5,914 


The following firms have tendered for the supply of accumulators 
to the Hackney Vestry in connection with their electric lighting 
scheme. The tenders have been referred to the Electric Lighting 
committee for consideration and report: Electrical Power Storage 
Co., Chloride Electrical Storage Syndicate, Hart Accumulator Co., 
D. P. Battery Co., and the Tudor Accumulator Co. 

Three offers have been received for the leasing of the Greenock 
tramway lines, viz.: The Greenock and Port Glasgow Tramways 
Co., the Drake and Gorham Electric Power and Traction Co., and 
Mr. W. M. Murphy. The tenders are being considered by the Law 
aud Finance committee. 


The Metropolitan Asylums Doard have accepted the tender of 
Messrs. Siemens Brcs. and Co. for electricity meters, at £30, and 
that of Messre. Hayward, Tyler and Co., for wall-plug covers, at 
£10. 183. 10d. 

The tender of Mr. T. L. Hellyar has been accepted by the H am- 
mersmith Vestry for the electric lighting of the Ravenscourt Park 
public library at £125. Seven tenders, ranging from the amount of 
the accepted to £199. 18s , were submitted. 

The tender of Messrs. G. H. Woods and Co. has been accepted by 
the Salford School Board for the electric lighting of the new school 
in Grecian-street North, Lower Broughton, at £792. 10s. 


‘APPOINTMENTS VACANT AND FILLED. 


The directors of the London Electric Supply Corporation invite 
applications for the position of superintendent engineer at their 
Deptford station, commencing salary £600 per annum. ue e 
tions should be addressed to the managing diréctor, 254, Cockspur- 
street, London, S. W. See advertis-ment. : 


The Brush Electrical Engineering Co. require a superintending - 
engineer to superintend, from their London head office, the execu- | 
tion of the company’s lighting, power and traction contracts. An 
advertisement contains further particulars, and applications must be 
sent to the company, 49, Queen Victoria-street, London, E C., by 
22nd inst. 

A first-class electrical engineer is required for the Glasgow Cor- 
poration tramways Particulars are set out in an advertisement 
elsewhere, and applications must be addressed to the manager of the 
tramways department (Mr. John Young), 88, Renfield street, Glas- 


gow, or or before Feb. 24. | 


The Bedford Corporation require an assistant electrical engineer. 
Applications to the chief engineer (Mr. Win. J. Hope-Johnstone) by 
29th inst. Further particulara are given in an advertisement. 
A telegraph foreman is required for the telegraph department of 
the Gold Coast (West Coast of Africa), at a commencing salary of. 
£250 per annum. Applications to Crown Agent for the Colonies, 
Downing-street, London, S. W., by 22nd inst. l 

A firm in the North require a works foreman capable of superin. 
tending and organising the manufacture of all kinds of switch and. 
transformer work. Sec advertisement. 

An electrical fitter is required for the Southampton electric tram- 
way department. Applications to borough electrical engineer (Mr. 
F. H. Chaplin). See advertisement. . 

An assistant electrical engineer is required for the Lancs. County 
Asylum Whittingham, Preston. Applications to the medical super- 
ntendent. See advertisement. l 

The Staffordshire County Council require a science master 
(chemistry and physics) for the County Technical Schools, Stafford. 
Salary £200 per annum. Applications by Feb. 2 to the Director of 
Technical Instruction, county offices, Stafford. | 

An electrical engineer i3 required for the Hertford County Lunatic 
Asylum, St. Albans. Further particulars are given in an advertise- 
ment, and applications must be sent to Prof. W. E. Ayrton, F. R. S, 
41, Kensington Park-gardens, London, W. . 


U 


. 


Mr. W. Gannon, M. A., late sciente inspector of the Staffordshire 


to provide stoneware casings, so as to form spare ways for future County Council, has b'en appointed principal of the Norwich 
feeders, at an estimated cost of £1,500. The tender of Messre. J, | Technical School. : i] 
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BUSINESS NOTICES. 


Mr. W. M. Mordey, of 82, Victoria-street, Westminster, London, 
S. W., has taken into partnership Mr. R A. Dawbarn, wko joined 
the Brush Co., more than a decade ago, aud has for some time held 
the position of superintending engineer, with control of the company’s 
traction aud central station departments. Both members of the firm 
are well known to readers of The Electrician, and it may be said 
that few engineera have had a longer or more practical experience in 
the designing, laying out, estimating, and carrying out of lighting, 
power, and traction undertakings of all kinds. Mr. Dawbarn, as long 
ago as 1893, secured the premium offered by the Corporation of Win- 
chester for the best scheme for electric lighting, and in 1895a similar 
premium was secured by Mr. Dawbarn when offered by the Battersea 
(London) Vestry. The new firm starts under the brightest auspices 


Messrs. Nalder Bros. and Thompson (Ltd ) write as follows regard- 

ing the notice which appeared in our issue of Jan. 5 (p. 377) : — 
TO THE EDITOR OF THE ELECTRICIAN, 

Refer'ing to the notice made in & recent issue of your journa! cf the 
voluntary liquidation of Messrs. Nalder Bros. and Co. (Ltd.), late of Red 
Lion-street, we should be glad if you would note that this in no way affects 
ourselves. As is generally known, we purchased in 1896 the good will, 

lant, &c., of the ammeter, voltmeter, ard switchboard business corried on 
y that firm, and that we are the sole makers of the N.C.S. measuring 
instruments and switches specified above. We regret to have to ask you to 
pause this lett-r, but we are c: mpelled to do so owing to the fact that we 
ave had inquiries made of us ae to whether the voluntary liquidation of 
Nalder Bros. and Co. (Ltd.) would affect the contracts which we have in 
hand. We may say that while our relations with the above firm have 
always been of the most frieodly charac: er, there is absolutely no con- 
nection b:tween us and we shall be glad if you will kindly publish this fact. 

Mr. E. R. Dolby, consulting engineer, has taken into partnership 
Mr. Percy M. Williamson. In future the style of the firm will be 
Dolby cud Williamson. 


We are informed that Mr. J. Hardie McLean has severed his con- 
nection with Messrs. W. Lucy and Co, (Ltd.). 


Mr. Edward Lomer, 12, St. Mary-axe, London, E.C, bas been 
appointed agent in this country of the Accumulatorenfabrik Actien- 
Gesellschaft, of Berlin and Hagen (Westphalia', Germar.y, for the 
tale of accumulators and accessories. 


The Private Wire and Telephone Installation Co. notify their 
removal to larger and mare convenient premises at 5, Palmer strest, 
Westminster, S. W. The company was established five vears ago at 
110, Cannon: street, E. C., and the new move his been taken in con- 
eequence of the steady increase of the company s trade. 


Mr. A. Lester Taylor, of Liverpool, having relinquished his private 
consulting business in order to devote his whole time to the fire 
offices who retain his services, Mr. A. Kelly, late managing assistant 
to Mr. Lester Taylor, has acquired the business. Mr. Kelly was 
also for four years electrical engineer on the staff of Messre. Laird 
Bros., of Birkenhead. 


Mesers. Rouch, Lambert ani Penny, who have been for many 
years with Messrs. King. Mendham and Co, and Mendham and Co, 
of Bristol, have started business at 6, St. Stephen’s-street, Bristol, as 
electrical engineera, contractors, and manufacturers. 

The Shillingſord Works Co. announce that they bave amalgamated 
their business with that of the Trusty Engineering Works (Lt l.), 
Cheltenham, The name of the company will be the Shillingford 
Engineering Co. (Ltd.), Trusty Engine Works, Cheltenham. 

The Manchester Electric C have removed to 6, Tudd-street, 
Corporation-etreet, Manchester. 


Messrs. F. L. Perken, E. T. Perken and Arthur Rayment (trading 


as Perken, Son and Rayment), scientitic instrument makers, &c., 99, 
Hatton-garden, London, E. C., have dissolved partnership. Debts hy 


Messre. F. L. and E. T. Perken, who continue under the style of 
Perken, Son and Co. Mr. Arthur Rayment will trade on his own 
account. 


BANERUPTOIES, LIQUIDATIONS, &c. 


At the Newcastle Bankruptcy Court on Thuraday last William 
Dalzel!, electrical engineer, Newcastle-on-Tyne, came up for 
examinition. In reply to the official receiver, debtor stated that he 
started business in June, 1897, with £850 capital. He carried out 
various contracte, but the net effect bad been to convert him from a 
capitalist to the moderate extent of £850 (exclu-ive of £200 borrowed) 
into a bankrupt with £300 to £400 of liabilities, The examination 
was adjourned till Jan. 25, The creditors include: A. C. Hands, £31 ; 
Clarke, Chapman and Co, £21; Beanland, Perkin and Co, E34: 
E. Scott and Mountain, £15; J. and R. Dick, £10; Edison aud 
Swan Co., £60 ; W. T. Glover and Co. (Ltd.), £32; Gent and Co, 
£14; Crossley Broa, £83; J. Hunt and Co, £16. 


Claims against the London Provincial Electrical Co. (Ltd ) 110, 
Cannon-street, London, E. C., must be in by 22nd inst. Mr. H. 
De Vaux Brougham, 33, Carey-strect, London, W.C., is liquidator, 

It has been decided to wind up voluntarily the New Electricity 


Supply Syndicate (Ltd.), and t : F. Ki streita 
street, London, S. d W i. 39, Victori: 
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A meeting of the Protean Battery Svadicate, Ltd., will be held at 
the office of Mr. Chas. Watkins, 15, Basioghall-street, London, E.C., 
on Feb. 21,to receive an ac:ouat of the winding- up. Mr. J. Bidden 
is liquidator. 

A first and final dividend of 28 9d. will be payable on 25th inst., 
at Messrs. Locking and Scott's, Bowlillev-Iane, Hull, in the bank- 
ruptey of C. H. Kitching, electrical engineer, &c., 20, St. Hilda- 
street, 172, Beverlev-road, and 42, Chariot-treer, Hull. 

Claims against Thos. Ford (trading as Thos. Ford and Co.), electric 
fittings m:nufacturer, Victoria Works, Emilv-street, Highgate Bir- 
n n must be in by 31st. inst. Mr. L. J. Sharp, 174. Corpora- 
tion-street, Birmingham, is trustee. 

F. B. de Foe Paynter, electrical engineer, 2, Faversham-road, 
Catford, has been adjudicated bankrupt, 


Plant Sale.—Mcssrs. Wheatley Kirk, Price an Co. will sell by 
auction, at an early date, the entire contents of the works of Lloyd 
and Davis, 62 and 61, Sumner-street, Southwark, London, S. E, 
comprising the motive power and gearing, fixed and loose engineer- 
ing plant, loose tools an] utensils, stores, &c. Further particula-s 
are given io an advertis:ment. Admi-sion bv catalogue only, which 
can Ue obtained gratis, tozether with any further particulars, from 
Mr. Alfred Hammond, solicitor, 25, Bedfor l-row, W.C. ; and of the 
aictionee s, 49, Queen Victoria-street, London, E. C., and Albert- 
square, Manchester. 

The Carlisle Corporation have for disp sal a complete se‘ of electri: 
lighting plant. Some information is given in an a‘lvertisement, aud 
all futher patticu'ars can be obtained from th? city electrical 
engineer, electricity supply station, Carlisle. 

Apparatus for the Front.—Mes:ra, Julius Sax and Co. (L'*d.) 
inform us that they have made an offer to the Imperial Yeomanry 
Hospital Corps which has been accept:d. The hospital camp will 
consist of from 50 t» 60 tents, each containing 10 beds, all to be inter- 
communicating, with bells and indicators in a special mess tent 
Messrs, Sax aud Co will present to the Hospital Corps a comple‘e 
outfit of pushes for each tent, with bells and indicators to correspond. 
A special indicator is being put on an extend. d back board, carrying 
dry cells in a separate watertight compartment, this rendering the 
outfit very portable. The indicators consist of the firm's registered 
electrical replacement movements, and will have an enamelled zinc 
as well as a glass front, the latter being male to slide in from one 
side, to ensure easy replacement in cass of breakage. A watertight 
bell is placed in the top centre of the board. One of the firm's elec- 
tricians has volunterred to go out with the Yeomanry Corps to 
superintend the fixing, &c., of the bell sytt m, his place at the works 
being kept open. 

Westinghouse Works in Russia It is stated that, suitable 
concessions having been made by the Russian Government, arrange- 
ments are in progress for establishing a branch of the Westinghouse 
Electric aud Manufacturing C». near St. Petersburg. 

Ediswan Leaflets. ---Two leaflets issue] by the Elison and Swan 
Co. describe a useful advertising device for shop winduw us» Two 
bichromate cells fitted in a wooden box drive a small motor with 
worm gear, which revolves a stand fitted with shelves containing 
articles for sale and likely to attract the attention of the passers-by. 
Sering the attraction which moving objects usually afford, these stan | 
outfits wi'l doubtleas bave considerable vogue. The Rapid” 
detector set is also shown, the complete outfit measuring about Ain. 
by 2}in. The indicating galvanometer is fitted on the top of the case 
between the terminals, and the weight being only about 80z., this te“ 
possesses many advantages. The * Belgrave” telephone, for use in 
private houses, hotels, offices, &c., is aleo illustrated in two styles. 

Calendar. A useful lirge-figure hanging pal calendar is issued 
by the Commercial Cable Co., which, in addition to its usefulness a3 
a calendar, gives a quantity of information of use to commercial 
houses relating to cablegram’. Included in the information are some 
rules for counting messages in code and iu plain language. 

Instrument Catalogue.—4A neatly arranged catalogue of electrical 
testing instruments and physical apparatus, manufactured by Mr. R. 
W. Paul, of 44, Hatton Garden, London, E. C., is just rea ly, and can 
b3 obtained oa application. Over 80 illustrations are given of a large 
variety of instruments, man of which have been before the publie 
for several years and have become regular stock instruments, while 
others are of new or improved type. Mr. Paul is himself the manu- 
facturer of these instruments, which are male in London at his 
factory on Great Satfron-h.ll. 


Exports of Electrical Apparatus and Material.—The follow ing 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from Jan. 10 to Jan. 16, 
with the ports of destination :— 

Africa— Cape Town, £886 (including £108 telegraph mate ial) ; Chiund*, 
£3,322 (telegraph materiel); Durban, £300 (including £252 telegraph 
material); East London, £125; Port Elisabeth, £485 (including £231 
telegraph material).  4ustralasia—Auckland, £50; Christchurch, £45; 
Meltourne, £326 (ineluding £306 telegraph material); Napier, £29; 
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Sydney, £1,421. Belgium— Ostend, £29. Canada—Halifax, £80 ; Mon- 
treal, £88. Ceylon—Colombo, £523. China—Shanghai, £630. Denmark— 
Copenhagen, £105. Holland —Amsterdam, £55 ; Flushing, £96 (telegraph 
material}. Hony Kong, £31. India—Bombay, £144; Calcutta, £1,140 (in- 
cluding £156 telegraph material). Japan—Yokohama, £781. Mauritius, 
£352. Norway—Christianis, £1,067 (including £117 telegraph material). 
Russia—St. Petersburg, £1,443 (telegraph material). Siam— Bangkok, 
£93. Spain—Barcelona, £70; Malaga, £100. Straits Settlements— 
Singapore, £52. Sweden—Gothenberg, £57 ; Stockholm, £128 (including 
£90 telegraph material). Total £14,032, against £7,101 in the correspond- 
ing week last year (Jan. 12 to Jan. 18). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Alleged Embezzlement.— At Greenwich, Arthur William Long- 
man was charged with stealing £200 by falsifying the accounts of 
his employers, Messrs. Elliott Bios, Century Works, Lewisham. It 
was alleg«d that the wages book, which prisoner kept, had been 
falside?. Mr. O. Smith estimated that the amount mi- appropriated 
was nearly £500. The prisoner had to deal with about £400 per week, 
and there was no check upon the items in the wages book, Com- 
mitted for trial. 

Alfreton.— The District Council recently is:ued circulars to rate- 
payers in order to ascertain their viewa on the electric lighting 
question. 751 papers were distributed, 181 voted in favour of elec- 
tricity, 106 voted but did not promise to use it, 56 voted against it, 
28 signed but did not answer the questions, and 380 papera were 
returned blank. There is evidently an opening for electricity worka 
in the district, and many stations have been started with fewer 
promises of support. The matter will be fully considered at next 
Council meeting. 

Barnsley.—The electricity supply works are approiching com- 
pletion, and it was announced at Tuesday’s Council meeting that a 
supply of current would probably be available in a week or ten days. 


Battersea (London).—The Vestry have approved the rules (pre- 
pared by Prof. Kennedy) to be observed by contractors in the wiring 
of local premises in connection with the supply of continuous current 
at a pressure of 230 volts on the three-wire system. The following 
conditions are laid down in the rules :— 

All conductors must be protected either by incombustible tubes or by 
hardened cas ng. If tubes are used, no elbows may be employed, but 
corners inust be turned either by bends or by the use of a suitable box. 
Details of all such arrangements should be submitted to the engineer for 
his approval before they are carried out, in order that there may be no 
difficulty in approving the installation afterwards, Where wood casing is 
employed the conduc:ors must be separated by a continuous fillet of wood, 
which must not be less than Zin. wide, excep: with the very smallest 
branches, and must ke increased up to ljin, wide for main conductors. 
The capping must in all cases be secured by screws and not by nails, and 
the ecrews must be fixed in the outer edges of the casing, unless the middle 
fillet is at least 1jin. wide. 

If conductors have to bs carried along damp walls they must either be 
run in iron or metal pipes, or if in wood casing they must be lead covered, 
and the casing itself blocked out from the wall at least Jin. In the latter 
case, and wherever wood casing is to be embedded in plaster, it must be 
covered inside and outside with at least two coats of waterproof varnish. 
a no account must stap:es be used to fasten a c.nductor to any wall or 
ceiliog. 

Wherevcr conductors are connected to switches, fuses, or other appli- 
ance:, great care should be taken that the whole of the wires forming the 
conductor are nea'ly twisted and clamped into the terminal, so that no 
loose wire or strand can project. The insulating material should only be 
bared back sufficiently to allow of the conductor entering into the ter- 
minals properly, and the ends of the iasulation should be thoroughly 
sealed to prevent creeping of moisture. The braiding, lead, or other non 
or semi-insulating material should b> cut back for a sufficient distance 
from the end of the insulatiog material. 


Bolton.—There are at present 712 cu-tomera, representing an 
equivalent of 55,113 8 c.p. lamps connected, against 477 customers 
and 38,958 lamps last year. The borough electrical engineer has 
been requested to report upon the electrical equipment of the Farn- 
worth tramways. x: 

Bradford. The Corporation received 40 applications for the 
position of borough electrical engineer, in succession to Mr. A. H. 
Gibbings. This list has been reduced to 10, and the final selection 
Will be made in a few days. 


Bristol .—' The Sanitary committee have been asked to make an 
experiment in street lighting by incandescent electric lamps, and the 
Electrical committee is to report upon the proposal. 


Cardiff.— The Tramways committee have decided to send a 
deputation to Glasgow, Liverpool, Hull and Bradford in order to 
inspect the electric tramways in those towns. The Electric Lighting 
committee have requested the engineer and manager of the electricity 
works (Mr. N. Appelbee) to prepare a full and exhaustive report upon 
the present conditions of the electricity undertaking and the public 
lighting, 

Edinburgh.—The Town Cuuncil have decided, on the recom. 
mendation of the Electric Light committee, to increase the salary of 
the resident electrical engineer (Mr. Frank A. Newin:ton) from 


£600 to £750 per annum. We are glad to notice that the recom- 
mendation has been adopted by a practically unanimous vote, 

Exports from the United Kingdom to French Colonies. —For 
the year 1898 telegraphic wire and apparatus to the value of £12,413 
was cxpoited to French colonies from the United Kingdom, against 
£24 in 1897. | 

Felling.— A petition is to be lodged against the Tyneside electric 
power bill, which is being promoted by the Darham Electric Supply 
Co. Steps for obtaining a provisional order are to be taken by the 
Council. | : 

Glasgow. —At the meeting of the Glasgow Corporat/on yesterday 
(Thursday) it was resolved to proceed with the further extension of 
feeders and mains for the electric lighting of the city, at an estimated 
cost of £56,520. The projected work includes the laying of pipes 
from the central lines to the outskirts of the city on both sides of 
the river Clyde. 

Havana.—The Havana Electric Railway Co. has been formed in 
New Yoik, for the purpose of acquiring and consolidating the various 
street railway ioterests in Havana. Amongst those interested in the 
deal are the International Bank, of Paris Col. G. D. M. Harver, 
nud ME F. S. Pearson, the well-known tramway engineer of New 

ork. l 


Hebburr.—Applications have been made to the Board of Trade 
T three companies for provisional electrice lighting orders, but 
all are to be opposed by the District Council, who themselves intend 
to apply for orders. 

Leeds— Owing to the increasing demand for electric current the 
City Council are to be recommended at their next meeting to sanction 
considerable additions to the generating plant at the electric Jighting 
station, Whitehall-road. There are 50,000 more electric lights cen- 


| nected than at the corresponding period last year, and it is calculated 


that by the beginning of 1901, should the pre:ent rate of increase 
continue, the capacity of the existing plant will be exhausted. The 
committee propose to demolish the Britannia Mills premises adjoining 
the amare | station, in order to erect thereon new buildings The 
new plant will be of the two-phase type. 

Leith —The Town Council recently applied to the Secretary of 
State for Scotland for sanction to a loan of £10,000 for electric 
lighting purposes, snd in reply the Scottish office has requested the 
Council to submit details as to how it is proposed to apply the 
£10,000, an estimate of the probable revenue of the e'ectiicity 
undertaking and of the expenditure (exclusive of all debt charges) 
fur the current year, and a copy of the burgh accounts for 1898-99. 


Light Railways.—An inquiry was held at Cheltenham on Friday 
into the application of Mr. Thomas Nevins for an order to extent 
the light (e ectric) railway authorized ia June Ja-t. The extension, 
which will run from Pittville-circus to the Midland station (a dis- 
tance of about 22 miles), was sanctioned. 

An ney was held at Worcester on Wednes lay into the applica. 
tion of the Worcester Tramways Co. to construct light (electri) 
railways in the city and outlying districts. The gauge proposed to 
be adopted is 3ft. 6in., and the lines will be worked on the overhead 
trolley system. The scheme was supported by the Kempsey Parish 
and the Upton Rural Councils, while the Worcester Corporation 
opposed. The town c'erk urged that difficulties must arise as a con- 
sequence of 1uaning both trams and light railways, and that the 
city authorities desired to have a complete scheme either of tram ways 
or light railways over the whole city. "They had no desire to blo:k 
any proposal to improve travelling facilities in the city, but they 
objected to a piecemeal scheme. Lord Jersey suggested that, rather 
than give a decision adverse to the promoters, an adjournment should 
be taken to allow the promoters and the Corporation to continue 
their negotiations, with a view, if possible, to an amicable settlement, 
and the inquiry was accordingly a ijourned. 


Limerick —The Council have had under consideration a report 
from Mr. J. Enright in regard to the erection of electricity supply 
works It has been decided to ak Mr. Enright to prepare plans and 
specifications of a scheme entailing an expenditure of about £19,000, 


Marylebone (London).—A deputation of ratepayera waited upon 
the President of the Board of Trade on Wednesday, on the subject 
of the defective supply of electric current in the district. Two memo» 
1ials were presented to the President, and altogether about 600 
complainants were represented, The President (Mr. Ritchie) was 
accompanied by Sir Courtenay Boyle, the Hon. T. H. W. Pelham, 
E Garnham Roper, and Mr. A. P. Trotter, the Board's electrical 
adviser. 

Dr. Fletcher Little said that the deputation consisted of 
customers and users of the electricity supply of the Metro- 
politan Electric Supply Co, who had cufferel and were 
suffering from the failo re of the company to supply current 
continuously. For several years past the current had been unequal, 
and occasionally it had failed altogether. For the past two or three 
months the failures had been of almo:t daily occurrence, and 
sometimes they had occur. ed twice a day. The duration of the failure 
had frequently extended over several hours, Sometimes the 
company had given notice of intention not to supply during 


448 


THE ELECTRICIAN, JANUARY 19, 1900. 


several hours in the afternoon, but in the majority of cases the 
failure had taken place without notice, thus inflicting manifest injury 
on all classes. There was a sudden cessation of work, and in some 
cas’s there was danger to life. Representations to the company not 
having resulted in putting an end tothe state of things complained of, 
the vestry recently took out a summons for penalties for the com- 
pany’s default, and the magistrate adjourned the summons for three 
months Ina case of that kind they were advised that it was hopeless 
for them to proceed hy summons. Thev prayed the President of the 
Board of Trade to introduce, either in a provisional order or 
a bill, a clause placing the company in the game position as 
other trading companies, and giving them a right to com- 
pensation for their breach of contract and duty to them. 
They would then be able to protect. themselves. Dr. Fardon, 
representing Middlesex Hos ital, eaid that during the past 12 
months the authorities of the hospital had been put to serious 
inconvenience by the deficiencies of the company. The voltage of 
the current supplied hid been so low that when the current was 
switched on the lamps gave hardly sufficient light even for neves- 
sary purposes. That entailed the turning on of an extravagant 
number of aS The voltage had frequently fallen. down 
to 95, or even below that. Frequently during the Jatter weeks 
or months of the past vear they bad had the light entirely 
and momentarily extinguished without the slightest warning. 
They might imagine what the effect of that was in a hospital 
where operations were very often carried on at all hours of the day. 
Their operating theatre, which relied cn the electric light for its 
illumination, had on more than one occasion been plunged into 
immediate darkness in the mid:t of important operations. Mr. 
Ritchie: Has there been any amelioration of the situation since 
Dec. 15? Have you had any reason to complain of total 
failure of light snce that time?—Yes; Dec. 13 was the 
last time when it occurred during an operation, but on 
Dec. 20, Dec. 23, and Jan. 4 the hospital was plunged into dark- 
ness—once for 45 minutes. Other speakera followed, after which 
Mr. Ritchie said he thought the complaints had. been so universally 
acknowledged and x9 neatly raise! that it was not really 
necessary to elaborate that subject or to trouble gentlemen to make 
speeches upon it. He bad had representations from various quarters 
— from public bodies and from private persons. He had had him- 
self individual experience in a friends house, where lie was dining 
one night. A hurried resort had to be made to candlesticks and 
lamps of all kinds, sorts, and descriptions, and he had heard of 
similar experiences from many personal friends; s» that, having 
regard to a those facts, there could be no question at all that their 
complaint was a substantial one and well grounded. The Board of 
Trade had communicated with tlie company more than once, and he 
had received a letter that morning fion them in which they 
«aid there was no reason to apprehend any further failures, The 
stated that since Dec. 15 there had been no ground of complaint. 
Those complaints were very serious, and, accord'ng to the admission 
of the company themselves, they certainly were greatly lacking in 
foresight and greatly to blame, he thought, in not having seen what 
the development of their supply would be, and in uot having properly 
wovided for the demand that would be made upon them, becaus3 
lie understood that inefficient light was just as MN as ellicient light, 
and it seemet therefore to him that they had great reason to complain 
not only because of the inadequacy of the light, hut because they had 
to pay exmuch forthe inadequate lightas if thex were given proper Jight 
It would be his duty to tell the company of the statemeuts made 
that day, and to point out that those etatements differed from the 
statement made by the company in the letter, to the effect that 
eince Dec. 15 the supply had been adequate. There had not 
been any suggestion as to what the Board of Trade could do in the 
circumstances of the case. Dr. Little had asked the Board to biing 
in a bill or provide in a provisional order for damages for breach of 
contract, and he seemed to think that lighting companies were 
apecially exempted under the common law for neglecting to fulfil theie 
contracts. They were, however, just as liable as any other companies 
for any breach of contract between themselves and their customers. 
The Board of Trade issued regulations, and they were binding upon 
the company. Their regulations required the company to maintain 
a constant supply. In case of default they were liable to penalties, 
unless it were shown that default was caused bv inevitable accident 
or by force majeure. The only power was that of summoning before 
a magistrate and getting the company muleted in penalties. The 
only remedy for defaults of that kind was competitioo. Parliament 
had more than once endorsed the action of the Board of Trade in 
granting provisional orders both to local authorities and to districts 
already supplied by a company. 


At the Vestry meeting last evening Mr. Jobn Lewis referred to 
the deputation tothe Board of Trade, He thought that the remarks 
of the President pointed to the fact that the Board was in favour of 
allowing a competing company to come in. He hope that the 
Vestry would itself see the advisability of applying for an order. 
It should be clearly pointed out to the President that, while object- 
ing to another company, the Vestry were desirous of retaining 


electric lighting powers in their own hands. Dr. Fletcher Little 
moved that all negotiations with the Metropolitan Company cease 
from that date, and, seeing the Company's valuation amounted tothe ex- 
cessive sum of £933,211 for its interest in St. Marylebone, the Vestry 
memornialis2 the London County Council to obtain Parliamentary 
powers to purchase the entue undertaking of that Company, in order 
to maintain one large generating s‘ation, at Willesden, whence to 
supply at wholesale prices the various Qu bodies within their 
respective districts, and to sell to each of such public authorities at 
eost; price such part of the undertaking as may be within their resper- 
tive areas. After a brief discussion the resolution was withdrawn. 

Middlesborough --The Electric Lighting committee recommend 
the Corporation to give a supply of electric current outside the com- 
pulsory area to consumers willing to enter into a three years’ agree- 
ment and to pay 10 per cent. on the cost of laying the mains. 

New York.—The citv authorities bave awarded tbe contract for 
the construction of the underground rapid transit railroad to the 
Macdonald Syndicate, at $35,000,000. The line will be operated 
e'ectrically, and will run from the City Hall to the northern limits 
of the city. It is expected that the work of construction will take 
three vears A second underground liue is advised by the Com- 
merce Commission for freight. The latter line would skirt the citys 
water-line, and connect all the docks and piers 


Private Bill Legislation. — The County of Durham electric 
supply bill seeks power to incorporate a company to eupply elez- 
trical energy in bulk within Gateshead, South Shields Caester-le- 
Street, Sunderland, Houghton-le-Spring, Durham. Easington, and 
Hartlepool. The cap:tal propo:ed to be raised is £270,000, in shares 
of £10 each, and with the right to borrow £90,000 on mortgage. The 
first directors of the company will be Messrs. Emile Garcke, 
W. L. Madgen, J. 8. Raworth, R P. Sellon, and one other 
person t» be nominated by them. It is proposed to erect two 
generating stations—one at Gatesheal, on the southern bank of the 
river Tyne ; the other at Harraton, on land lying between the 
North Biddick Colliery and the river Wear. 

The Hove Town Council will oppose the bill of the Brighton 
Corporation for power to construct electric tramways, &c., in orde- 
to obtain a locus standi before committ :e. The Dyke-road portion ef 
the Brighton electric tramway scheme has been dropped 

The Southport and Lytham tramread bill is really a re:onstruc- 
tion of the 1899 bill, which was rejected by a House of Lords Com- 
mittee at the instance of the Pre-ton Corporation. The preamble 
recit-s that it would be to the public aud 1 cal advantage it a direct 
means of communication were established between Southport and 
Lytham across the estuary of the Ribble. The scheme includes five 
tramlines, The first is to b» over 3) miles long, and connects the 
already authorised line with a point Lear the sands in the township 
of Hesketh-with-Becconsall. Thence the line procee la across. tbe 
sands for 7 furlongs 4:10 chains on a pier with open ironwork 
supports. Thence a conveyer bridge would carry the tramcars 
across the trained channel of the river Ribble, suspended on a 
carriage of steel travelling on ropes of steel. On the other side of 
the bridge is to be a similar pier on open ironwork supports These, 
which are to be over three miles long altogether, will complete the 
tramway te the town of Lytham, The estimated cost of the work- 
is put at £183,500. 

A meeting of proprietors of the Blackpool, St Annes, and Lytham 
Tramways Co. has approved the bill introduced to obtain powers t» 
double the lines throughout the whole length from Blackpool to 
Lytham ; to increase the rate of speed from eight to 12 miles an 
hour; to make arrangements with the Blackpool Corporatioa t^ 
obtain running powers over the Corporation lines up t» the present 
terminus at North Shore; and, further, to obtain powers to sub- 
stitute the present motive power (steam) with any other which they 
might think fit. 

‘the local authorities of Eccles, Worsley, Little Lever, Urmston, 
Lit'le Hulton, Farnworth, Whitetield, and Barton have resolved to 
support the South Lancashire electric tramway scheme, subject to 
the local authorities mentioned having runuing powers over the liues 
where the tramways are co terminous. 

A conference waa held on Tuesday between representatives of 
Glamorgan county aud the Cardiff City Councils, with regard to the 
South Wales Electrical. Powers Co.’s scheme, with the idea that the 
two bodies should join in opposing the bill. No decision was, how- 
ever, come to. 

Under the bill deposited by the Metropolit n District Railway Co. 
further 1 are sought to work electrically certain railways owne l 
or used by the company. It is proposed t» erect a generating station 
near Lovs-road, Cnel:ea, and to lav cables from the generating 
station, undef the bel of Chelsea creek, and along the West London 
Extension Railway, to the railway of the company at West Brompton 
and Earl’s Court stations. Power is als» sought to abstract water 
from Chelseacreek for condensing purposes. By part 3 of the bill the 
company ask for permissive power “to work by electrical power the 
traffic on their existing railways or any of them or any part thereof, and 
on the City lines and extension railways of the company and the Metro- 
politan Co. aud on any railways of the Metropolitan Co. which the com- 
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ny are authorised or empowered to run over, work or use." It is, 

owever, provided that these powers shallin no way prejudice the 
right of the Metropolitan Co. to run over the Inner Circle Railway, 
or make such running powers “less easy and convenient,” nor shall 
these powers be exercised over any part of the railways of the Metro- 
politan Co. without their previous consent. Provision is also made 
to enable the company, the Metropolitan Co., and the Brompton and 
Piccadilly Circus Railway Co. to enter into agreements for the mutus] 
tupply of electricity one to the other. 

In the Stockport Corporation tramways Lill power is sought to 
construct a large number of new tramways in conjunction with the 
existing tramway system. It is proposed to carry animals and goods 
(both light and heavy packages) at 1ates to be fixed by tbe bill. The 
cost of construction of the new permanent way is estimated at 
£90,853. 18s. 1d., and the prospective revenue is given at £24,745 
per annum. 

Tte St. Savicur's (London) District Board of Works have decided 
to oppcse the bill of the City of London Electric Lighting Co.. as 
they consider that the company Fas not fulfilled its obligations under 
existing bills in connection with the erection of workmen's dwellings 
in their district, | 

The Airdrie and Coatbridge tramways bill, which is being pro- 
moted by the New General Traction Co., has the support of the 
Airdrie Town Council and has already passed the Standing Orders of 
the House of Commons. The bill will probably be opposed by the 
Coatbridge Council. 

The Brompton and Piccadilly Circus Railway Co. seek an extension 
of time for the compulsory purchase of lands and for the construc- 
tien and completion of its railway. By an Act of last session 
the company was empowered to construct an extension 3a8ilway to 
connect with the Metropolitan District Railway at South Kensington. 

The Bak er-street and Waterloo Railway Co. propose to extend their 
authorised railways to Bishop’s road, Paddington, in cne direction, 
and in the other to near Oakley-street, Westminster Bridge-road, to 
the Schools for the Blind, and to the New Kent road, with subwaya 
for foot passengers at Bishop’s-road and the Elephant and Castle 
station of the City aud South London Railway. 

The Citv and South London Railway Co. desire to increase the 
i ternal diameter (f the tunnel for the station at the terminus at 
Islington to 30fr. - 

The Charing Crosse, Euston, end Hampstead Railwav Co. require 
an extension of time for the compulsory purchase of land, and for 
the construction of certain authori:ed railways. 


Sevenoaks.—After consideration of a report by Mr. W. C. C. 
Hawtayne, the Council decided to oppose tbe application of the 
Electrical Power Distribution Co. for a provisional order. 


_ Shoreditch.— The Vestry bave applied to the London County 
Council for sanction to a loan of £15,000 for electric lighting pur- 
poss With regard to the proposed new generating station at Hag- 
gerston, the Finance committee, at a meeting of the Vestry on 
Tuesday, advised that the sanction of the County Council should be 
asked to a lcan for the total estimated cost of the s‘aticn. As no 
estimate was submitted, the matter was referred back. The Lighting 
committee reported having received a deputation from Messrs. 
Lights (Ltd.), who asked to be permitted to declare their consump- 
tion of clectricity for motive power purposes for the vear ended 
Jure 24, 1899, at 100,000 units, to as to entitle them being charged 
on the lower rate cf 14d. per unit, although their actual consump- 
tion was only 93,385 units, which at 12d. amounted to £650. 18s. 8J. 
Upon full consideration of the matter, the committee recommended 
the Vestry to grant the request. This was agreed to, Mr. J. Rider 
Haunt is to get out the quantities for the new generating station, at a 
fie of 105. per cent. on the amount of the accepted tender. The 
vestry clerk has been instructed to take steps to oppose the bill of 
the County of London Co., and to endeavour to co-operate with other 
lceal authorities ia so doing. 

Skegness.— A committee has been appointed to visit towns where 
electricity works ate in operation, and to collect information as to 
municipal electricity supply, with a view to its adoption at Skegness 


Southport.—On Wednesday the seal of the Council was ordered 
to be affixed to the agreement for the purchase of, the Birkdale and 
Southport Tramways Co.'s undertakiug at £12,500. Application 
has been made to the Board of Trade to sanction a loan of this 
amount. The lines will be equipped electrically. 

Telephone Trunk Extensions.— Cbippingham and Swindon 
have been added to the towns connected with the trunk Ine system 
of the country. 

Volunteers for the Front.—Mr. L. L. J. Lawrence, A.I.E.E. 
(managing director of Lawrence and Co.) having volunteered his 
services, has been appointed electrician to the City of London Imperial 
Volunteer Corps, and will sail for South Africa on 20th inst. He 
wll be assisted by Mr. H. Woolhouse, formerly of the National 
Telephone Co. 

Workhouse Lighting.— The South Dublin Rural Council have 
decided to'obtain a report from Mr. G. M. Harriss on the advisa- 
bility of lighting the workhouse electrically. . 


PATENT RECORD. 


—X— 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained, 
APPLICATIONS FOR PATENTS. 


NoTE.— Te undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- . 
fication accompanies application, an asterisk is affixed. 


December 22, 1899. 
25,451. Tus British THoMsoN-HousToN Co.(LTp.) London. 
ments in electric switches. (E. Oxley, United States.)“ 
25,452. Tae British THomson-Hovuston Co.(LrD.) London. Improve- 
ments in means for cooling electric brake shoes. (A. Ekstrom, 
United States.)“ Pane 
25,453. THE British THoMsoN-HousroN Co. (LTD). London.  Improve- 
ments in alternating-current motora) (A. G. Davie, United 


States.) 
December 25, 1899. 

25,461. M. WESCHER and P. WoLLENHAUrT. Cologne. Improvement; in 
electric alarms.* 

25,490. M. A. P. MONNIER. London. Improvements in secondary batteries. 

25,491. P. Marino. London. Improvements in. accumulator batteries.“ 

25,509. B. O. Hupaes, H. SMITH, and W. A. A. Burrows. Derby. Im- 
provements in methods or means of insulatiug electric wires. 

25,513. A. F. SrooNER. London. Improvements in electric arc lampe. 
(P. Vaseia, France.) 

December 27, 1899. 

25,576. VERITYs LTD. and L. J. STEELE. Birmingham. Improvements 
ia resistance switches and automatic cut-outs for starting, regi- 
lating, and protecting electric motors and their circuits. 

25,591. E. Guarini. London. Repeater for wireless telegraphy. (Date 
applied for under Patente, &c., Act, 1883, sec. 103, May 27, 
1899, beiug date of application in Belgium.)* 

25,504. F. EPPLER. London. Improvements in and relating to the pro- 
cess of galvanically inlaying metal on materials.“ 


December 28, 1899. 
25,601. A. W. PRENTICE. Glasgow. Improvements in inspection and 
junction pieces for electric wire conduits. 
25,621. A. P. LUNDBERG and G. C. LUNDBERG. London. 
electric light switches. 
25,622. A. P. LUNDBERG and G. C. LUNDBERG. London. Improved method 
of fitting the covers of electric light fittinga to their base parta. 
25,628. I. W. J. LIxDb BORA. London. lmprovements in electric fishinz 
apparatus. : 
25,641. H. W. SCHLOMANN and A. DE CASTRO. 
in electro-mechanical accumulatore. 
December 29, 1899. 
25,681. V. I. FEENY. London. Improvements in and connected with 
electro-dynamometers. (Allgemeine Electricitats Gesellschaft, 
. Germony.)* 
25,583. J. J. STANGER. London. 
peutic treatment. 
25,688. C. E. R. Keppig and E. SoLMERSITZ. London. Improved apparatus 
for automatically controlling the light of electric, gas, and other 


lampe. 
December 30, 1899. 
Bradford. Iniprovements in or apperta‘ning to 


Improve- 


Improvemen's in 


London. Improvemen‘s 


Improved apparatus for electro-thera- 


25,699. (i. J. GIBBs. 
electromotory. 

25,701. J. A. STEVvENS and W. R. Hatcu. Glasgow. 
trolling apparatus for electric motore. 

25,709. F. H. Rorce. Manchester. Improvements ia elcctrically-driven 
eranes. 

25,710. R. J. URQUHART. Manchester. Improve ments in electrical appa- 
ratus for opening gas cocks from a distance. (The Aktien- 
gesellschaft fiie Fabrikation von Bronce-waren und Zinkgu:s 
vormals Spinn und Sobn, Germany.) 

25,721. A. PaLLavicINI. Berlin. Improvements in plates for storage 
batteries, 

25.150. J. BRYANT, H. SMALLMANN, and A. H. ErLsox. London. An im- 
proved electrical commutator. 

25,736. E. ScHAEFFER. London. Improved electrical igniting apparatus 
for internal combustion engines. l 

25,710. B. G. LAMME. London. Improvements in current collectors for 
electrical machines. (Date applied for under Patents, &c., Act, 
1883, cec. 103, June 5, 1899, being date of application in United 
States. 

25,744. Tue 9 TuHomson-Hovuston Co. (Lrp.). London. Improve - 
ments in dynamo-electric machines. (H. G. Reist, United States.)“ 

25,745. THe British TROMsON-HousroN Co. (Ltp.). London. Improved 
method of regulating dynamo-electric machines, (C. P. Steiametz, 
United States.)“ 

25,746. Tue British THoMsoN-HousroN Co. (LTD.) London. Improve- 
ments in alternatiog-current electric meters. (C. P. Steinmetz, 
United States.)* l 

25,717. THe British THomson-Hovuston Co. (Lrp.). London. Improve- 
ments in safety devices for dynamo-electric machines. (H. W. 
Buck, United States.)“ | 


An improved c&n- 
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25,748. Toe British Taomson-Hovstrow Co. (Lrp.) London. Improve- 


25,149. 
25, 750. 
25,751. 


25,752 
25, 767. 
25,768. 


2T. 
35. 


45. 
65. 


65. 


ments in electric railway systems, (A. H. Armstrong, United 
States.) 

THE Berrea Taomson-Hovuston Co. (Lrp.). London. Improve- 
ments in electric railway systems. (W. B. Potter, United States.)“ 
Tue British THomson-Hovuston Co. (Ltp.). London. Improve - 
ments in controlliog electric motore. (M. W. Day, United States.)“ 

Tue British THomson-Houston Co. (Lrp.). London. Improve- 
ments in electric tims switches. (C. H. Van Slyck, United 
States.)“ 

Tug British THouxsox-HousToN Co. (Ltp.) London. Improve- 
mente in electric meters. (C. D. Haskins, United States) 

H. RowxTREE. Lendon. Improvements in or relating to electric 
motory. ° 

H. RowxTBER. L'nlon. 
lifts or elevators.* 


Improvements in and relating to electric 


January 1, 1900. 

H. Lyon and J. B. TALBOT CRBOSBIE. 
electric are lamps.“ 

H. Hirst and T. Hawzins. London. A method of and apparatus 
for drying insulated wires for electrical pur poses in tho process of 
winding. 

V. I. Fesxy. London. Improvements relating to electric il 
incandescence lampes of the newest type. (Allgemeine Elektrici- 
tits Gesellschaft, Germany.)* 

J. Dovsr. London. Improvements connected with ceiliog roses 
of electric incandescent lights. (Messre. Schmahl and Schulz, 
Germany.) 

G. C. ALLINGHAM and W. FgzxNELL. London. Improvements in 
th* manufacture of electric conductors or cables. 


SPECIFICATIONS PUBLISHED. 


Glasgow. Improvements in 


5 Specifications can now be obtained at the uniform price of 


17,337. 
17,707. 
19,816. 


27,068. 
21,323. 


. Tug Burris "l'Housox-HousroxN. Co. (LTD.) (Cask). 


1898. 
Voor. Battery cell with double case, applicable also as a 
‘Leyden jar. 
Feeny (Allgemeine Elektrieitüts Gesellschaft). Electric incan- 
descence lamps. 
THoMAS. Conduit terminal and junction box for electric wires. 
Beez. Ohmmeter or apparatus for directly indicating resistances. 
PLACET. Means of maintaining and renewing the charge of electric 
accumulatora workiog motors for carriages, boats, ba'loons, aud 
other vehicles, (Date applied for under International convention, 


May 27, 1889.) 
Method of 


and means for synchronising electric motors. 


22,394. Post. Chemical electrical excitants. 
26,315. Monrnr. Means for supporting electric motors for tramway cara. 
26,610. CRO TOR and PocHiN, Electric are lamps. 
27,063. Foy. Overhead electrical wire holder. 
27,536. BoTTELLI. Iucaadesoent electric lamps. 
31,354. ARON AND ARON ELECTRICITY Meters (LTD... Apparatus for 
electrically winding up or giviog tene ion to drix ing springs. 
1899. 
487. Paur. Gearing for irausforining a continuous rotary movement 
into an intermittent rotary movement. 
635. Franzes. Electrical appliances for controlling the supply of gas 


to burners aud effecting its igni ion from a distance. 


825. Harris, Electrical measuriog instruments 
962. CrupaIncTon. El- ct rie arc lampe. 
1,697. Tuompson (Thompson) Electiical apparatus for operating 


18,968. 
19,031. 


19,836. 
20,100. 


20, 121. 
20, 162. 


. ORLING and BRaUNBRHJELM. 


. SMITHSON and SHARPE. 


., MURPHY. 
. WESTINGHOUSE. 


. SCHULTZ. 


. Freny (Allgemeine Elektricitäts Gesellschaft). 


. JOHNSON and WREKs. 


mechauiam at a distance. 

Electrical conden: and apparatus 
for prolaciag powerful electric wives. (II ue «pplied for under 
International C mvention, 25th November1898.) 


. Wesster. Electric arc lampa for stage and like purposes. 
. NIBLETT and SUTHBRLAND. 


Means for prevent ng the creepiog of 

acids or other deleterious matter iu electrical apparatus. 

Klectromazneti: cut-oats anl other like 

apparatus, especially applicable to electric are lamps. 

Dynamometer for use in laying submarines cables. 

Electro-pneumati: controlliog systems. (Date 

applied for under International Convention, 20th’ August 1894. 

Electric apparatus for automatically regulating the 

physical conditi n, such as heit pressure, hygrometric state, and 

density of gases and liquids. 

Electric lamps 

with illuminating bodies made of second-class conductors, 

Appliances for the cutting off the current 
from electric elevators, motors, and for arresting the fall of the 
car. 

THOMPSON (Sin. ling: Larsen), Electric incandescent lampe. 

KÜHLSTEIN aud VoLLMER. Driving and steering gear for electi- 
cally-propelled mo: or road vehicles. 

ROhINS0ON. Multiple mandrel attachments for phonographs and 
the like. 

RING and ColLIx ds. Suspension fittings for electric lighting 
systems adapted to high voltage. 

KAPPENBERGERK. Process and apparatus for the production of 
insulators for electric wires. 
THomMpson (Antiseptic Appliance Co.). 


Antiseptic appliance for 
sound transmitter mouthpieces, 


COMPANIES' MEETINGS AND REPORTS, 


— — — 


Eastern Telegraph Co. (Ltd.). 


The r. port of the directors for the half-year ended 30th September 
1899, to be presented to the fifty. fifth half-yearly ordinary general meeting 
on the 25th inst., states that the revenue for the period amounted to 
£474,950. 88 2d., from which are deducted £121,630. 3s 8d. for the 
ordinary expenses and £33,096. 17s. for expenditure relating to repairs 
and renewals of cables, &c., during the half-year. After viding 
£6,117. 183. 5d. fer depreciation of spare cable and £7,215. 24 21. for 
income tax, there remains a balance of S306, 880. 68. 1 Id., to which is 
added £3,536. Cs. Sl. brought from the preceding half-year, making a total 
available balance of £310,426. 7s. 8d. From this balance bas been paid— 


Interest on debentures and debenture atock .. ... £29,123 16 4 
Dividends on preference stock — ..................... 30,632 8 0 
Two interim dividends of 1} per cent. each on 

the ordinary stock ................... m . 100000 0 0 


£159,766 4 4 

After carrying £10,000 to reserve for maintenance sbips, £5,000 to 
reserve in connection with the removal of head offices, £2,000 to insurance 
of gocils in transit fund, and £100,000 to the general reserve fund, there 
remains a balance of £33,660. 5a, Ad., which is carried forward to the next 
account. The revenue includes £24,054. 18s. 5d. dividends for the halt- 
year upon the company's shares in other telegraph companies. 

In July last the directors offered to the holders of the 5 per ceut. 
debentures, repayable at par on Aug. 1, 1899, the option of exchanging 
the debentures for a like amount of Jj per cent. of the company’s 
preference stock. The total amount «f the debentures outstanding was 
£89,600, of which £32,900 was exchanged into 34 per cent. preference 
stock, and the balance paid off at par in accordance with the terms of the 
issue. 

With the view of providing additional security to submarine telegraph 
communication between this country and South Africa, landing rights at 
Cape Tuwn have been obtained from the Government of the Cape of Good 
Hope for a third cable bet ween this country and South Africa. The first 
section, from Cape Town to St. Helena, was completed on Nov. 26 last. a 
further section being laid from that island to the island of Ascension on 
Dec. 16. The coatinuing cable to be laid thence t» St. Vincent is row 
being manufactured, and it is expected the expedition will leave tle 
Thames the en of this montb. 

lteferencc was made at the last general meeting to proposed new cables 
between South Africa and Australia, and a proposal has been submitted by 
the Eastern Extension, Australasia and China Telegraph Co., in con. 
junction with this company, fur carrjiog out tbis important extension. 
By the terms of the prop ed agreement the tariff is to be reduced at once 
between Great Britain and Australia to 4». per word, to be followed by 
further reductions on a sliding scale to 2s. 6d. per word, according to te 
growth of revenue from this traffic. The companies have made tbis offer 
conditional on the Eastern Extension Co. being granted the same rights 
in dealing direct with the public in Austra!ia ay are enjoyed in this aad other 
couatrie:. 

In accerdance with the terms of the trust deeds, the first quinquenni - 
examination of the staff pension and superannuation fuods has recently 
been made, with the result that the funds are reported by the actu ary 
to be in a watis‘ac’ory condition: they do not, however, admit of 
reti ing age being 1eduoed from 60 to 55 sears, which experience prove 
would be most desirable. The actuary advises that in order to biiog abott 
this change the contributions hy the staff and the company to the pension 
fund we uld have to bs iucrea-ed from 2} per cent. to 4 per cent. respectively. 
It ia belie eed that the staff will readily agree to assume this additional liability. 
and a re:olution will be submiste 1 to the meeting authori-ing the director 
to increase the company's contribution from the lat inst. to 4 per cent. 
and provide a sum sufficient to enable the trustecs to pay the pensions 
which have already been purchased to Dec. 31, 1699, at the age. 
55 instead of 69 years. The shareholders will also he recommended tv 
approve of an alteration in the supsrannuation trust deed by which the 
age limit will be reduced to 55 years, the company guaranteeing to make 
up the loes (if any) that there might be in the fund on account of such 
reduction. . 

The retiring directors, Sir Jobu Wolfe Barry, K.C.B., ad. Mr. Francis 
Alexander Jobnston, offer themselves fur election, as do the auditor», 
Mesxrz, Deloitte, Dever, Griffiths and Co., and Messre. Welton, Jones and 


NEW COMPANIES, STATUTORY RETURNS, &e. 


—P À— 

TINDALL, EARLE AND HUTCHINSON (LTD.)—Tbis company was 1°83- 
tered on Jan. 11, with a capital of £20,000 in £10 shares (100 deferred), 
to acquire the bu nexs of Tindall_and Co. and to carry on the business of 
mech nical, electrical, hydraulic, and general engineers, &c. 
- E C" -- m — 
AFRICAN TRANS-CONTINENTAL TELEGRAPH CO. (LTD.)— The annual 
return to Dec. 28, 1899, gives ths capital as £30),000 in £1 shares, of 
which 170.200 have been taken up, and £169,305 has been received. 


ELECTRIC LIGHTING AND TRACTION CO. OP AUSTRALIA (LTD.)—The 
annual return to De:. 25, 1899, hax been filed. The capital is £300,000 
iu £5 shares (30,000 preference), of which 3,403 ordinary and 20, 
preference have bern taken up. £3 bas been called up on each of 2.005 
ordinary and 20,000 preference ; 1,400 shares are considered as fully pail. 
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: I IIV«œætñreets of Fleetwood were to be illuminated electrically, and the demand 
CITY NOTES. for current from private consumers was very encouraging. ' 


— i ES NORTHALLERTON ELECTRIC LIGHT AND POWER OO. (LTD.)—At an 


BIEMORANDA.—Bank rate 4j per cent. (Jan. 18, 1900). Price of silver | extraordinary meeting on Tuesday, it was decided to increasa the capital of 

274d. per oz. (Jan. 18). Consola (23 per cent.) 1014—1014 for money, | the company by 8,000 £1 shares. The present capital is £2,009. The 
1014—1018 for account; 23 per cent. 99—994 (Jan. 18). Stock Exchange | increase is due to the demand for current for both public and private 
Settling Days: Console, Feb. 2; Stocks and Shares Continuation Days, | lighting. 
Jan. 24 and Feb. 7; Ticket Days, Jan. 25 and Feb. 8; Pay Days, Jan. 26 STOCK EXCHANGE NOTICE.—The Stock Exchange Smit es has 
and Feb. 9; Mining Share Carry-over Days, Jan. 25 and Feb. 6. been asked to allow the further issue of £230,255 sterling 4 per cent. 
A eee debenture stock of the Commercial Cable Co. to be quoted in the 
official list. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)— The half-yearly meeting ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
of this company will be held at Winchester House, Old Broad-street,kaqyͥꝑ xa ꝑ⸗ wu —ñĩxẽu. —᷑ĩðĩ1ç? : ———————— 


London, E.C., on Friday, Feb. 2. The register of transfers will be closed 2 No AGGREGATE, 
from the 19th inst. to Feb. 2 inclusive. Line. B S | In | ot ij: aes 
e . T t * no. 
BRITISH INSULATED WIRE CO, ( rn.) Dividend warrants for the half. E deckt Amount or Dec, 
year ended Dec. 31 have been posted to holders of the 6 per cent. r —.ĩx3;:à⸗'—:.; ———- ——_ y cles — — 
preference shares. "99-1909 | £ E | £ £ 
CAPE ELECTRIC TRAMWAYS (LTD.) An interim dividend of 4 per cent. | "Birmingham Tramways.) Jan. i 3,987 T 235 2, 7,915 1 303 
frce of tax, has been declared. Black pool Corporation. — 4 52 1235 + 29 41 20, 957 I+ 4,575 
DIRECT UNITED STATES CABLE 00. (LTD )— The diroctors bave Blackpool 5 13 n. | V 
declared an interim dividend of 3s. per ekare (free of tax), being at the acto TPOTAVIOD us: a OF + | H 
te of 3 t. for th ded Dec. 31 ul Brisbane Trams .........| Nov.29 | 1,615|-- 463 9| 21,527 |+ 6,597 
rate o per cent, per annum, ior e quarter enaec ec. (raya le 51st an. . 
ide £15,000 1 df bout £ Bristol Trams & Carriage Jan. 12 2,681 T 124 2 5,4474 381 
inst.), tet aside to reserve and carried forward about £6,347. The B 4 & Bo Dec. 17 | 2469 800 50 109.196 | +47,485 
transfer books will be closed from 16th to 30th inst. inclusive. City & Son th Dedi Jan, 14 1125 R 17 2 2.968 i 18 
1 . ’ 
EASTERN EXTENSION, AUSTRALASIAN AND CHINA TELEGRAPH OO. ty : y d | 8.505 999 
iiid : Dover Corporation. „ 13 146 | - 5 41 5035 |+ . 
(LTD.)—Tue interest on this company's Four per Cent. mortgage deben- : : "EP 4.081 
. Dublin United. ............ 9 12 2,865 T 266 2 r] 514 
ture stock for the half-year ending Jan. 51 inst., will be paid by warrant : i | 15 f 
Feb. 1. Theregister will be ed f 27th to 318t inst. incl Dublin Southern Dist... „ 12 579 | - 21 2 1,0 
on Fe register wi closed from o ólst inst. inclusive. *Glasgow Corporation „ 13 | 8,227 + 339... | - 
FLEETWOOD AND DISTRICT ELECTRIC LIGHT AND POWER SYNDIOATE | Liverpool Corporation., 6 6, 774 1 706 1 6,771 T 706 
(LTD.)—The first annual meeting of tbis syndicate was held last week, Mr. | Liverpool Overhead Rly. „ 14 1.529 7 192 2 2,984 + 308 
J. A. Seed presiding. In their annual report the directors stated tbat the- She feld Tramways...., „ 14 1,820 + 615 2| 3,633 |+ 1155 
installation was almost completed, and it was hoped that a supply of | South Staffs. Tramsa.....' „ 12 007 — 22 2 | 1.012 — 78 
electric current would be available before the end of Marob. All the * Partly electrical. 
9 
ELECTRICAL COMPAN IES SHARE LIST. 
ES = = 1 rum | | Prev IOUS Price RATE PER ] a Business Dorr 
ben aee or | Dre NAME. | Wxxk's Pricer, Wednesday, Cxxr. Divipexp Duez, Dona WkkK 
^ * | SHARE. | DEND. | Jax. ML. Jan. 17. YIELDED, _ Ewpixa Jaw. 17. 
| | | | 
| | | 
| | TELEGRAPHS. | | 
f | E 8. d. | Highest | Lowest 
£110,900 100 | 4% African Direct Telegraph 4% Mort. Deb. (red.) 99 103 | 99 103 317 8 | January and July...... | ine $60 
25,000 Ed n Ammann, Telegrapb....uuii oo edo) verido ho hr aaaass teo ad» poet 3 4 | 3 4 — June and December ** $e 
£125,000 100 | 5% | Do. 5 per Cent. Debeutures 85 90 85 90 511 1 — Riss 
E87 5,520 Stock 15/0 ( ˙———— rn e 64 67 64 67 5 211 Feb., May, Aug., Nov. 66% à 
43,062,240 Stock 80/0 Do.  PreDTUd . r ede el | 113 115 114 115} 5 310 * 9 115] | 1l4 
23,062,240 Stock | 18/0 Dé; — DUIS E EA E E EE 17 174 174 174 5 15 + 173 174 
$10,000,000 $100 $2! Commercial Cable Capital Stock ........................... 165 175 165 176 eve Jan., Apr., July, Oct. 100 de 
£1,332,828 | Stock 44 "|" Do. 4 per Cent. Debenture Stock .................. 102 10% 102 104 | 3 16 11 * e | 104 | 102 
16,000 10 8/0 Cuba Submarine Ordinary  ................. Z . | 84 9$ 83 9 | 8 8 5 | February and August 550 | - 
6,000 10 10,0 | Do. Preference 10 per Cent 19 20 19 20 5 0 0 F y op ies 
12,931 5 2/0 Direct Spanish Ordipary..............................-. eee -. 4 5 4 5 4 0 0 April and October...... ose | ves 
6,000 5 5/0 Do, 10 per Cent. Cumulative Preference 9 10 9 10 5 0 0 ^ * : nas 
£30,000 50 „ Do. 44 per Cent. Debentu res . 101% 105% | 1017 1057 4 5 9 | January and July..... s - 
60,710 20 30 Direct United States Cable eee een 11i 12 | nį 12} 614 3 | Jan., Apr., July, Oct. 123 lii 
£120,000 100 44% | Direct West India Cable 437; Reg. Deb. (red.) .... 99 102 | 99 102 4 8 3 | Juneand December .. one ves 
£4,000,000 | Stock 5% Fh oou pared cse cuds chee E a2 Diod Qa 3096 xa! 143 153 | 16l 156 | 49 9 | Jan., Apr., July, Oct 155 | 1501 
£1,795,000 | Stock 347 Do, 3} per Cent. Preference Stock ...........xd| 96 99 96 99 311 3 T * 981 963 
£1,432,268 | Stock Ar It Do 4 per Cent. Mort. Deb. Stock (red.) ..... 115 120 114 119 8 7 10 May and November .. 116 Vr 
250,000 10 2/6 Nasen Bxtenidob, A Arad ai EM 221 xd 113 15 14} 15} 41110 | Jan., Apr., July, Oct 15 | 1472 
£320,000 | Stock 4% | Do. 4 per Cent. Debenture Stock ................. 116 121 116 121 3 6 7 | February and August les eae 
£16,200 100 5%. i* Do, 5% (Austin. Gov. Sub.) Deb.,1900 (reg.) 99 103 | 99 103 417 1 | January and July..... - 
£64,400 | 100 5% | Do. IFS 100 103 100 103 417 1 | = i oma 
£300,000 | 100 4% Eastern and S. African 4% Mort. Deb, 1909...... 101 104 lol 104 | 916 11 | February and August see - 
£200,000 25 44 | Do. 4 per Cent. Mauritius Sub. Debs.(red.).... 101% 108% 1017 104% 3 1610 | May and November € -T 
180,227 10 1/9 | Globe Telegraph and Trust 4. ossee T 103 11i 101 11 413 4 | Jan., Apr., July, Oct. 11} 105 
180,042 10 3/0 | Do. 6 per Cent. Preference 144 151 lii 15 | 9318 8 | js * 15! lis 
150,000 10 5/0 | Great Northern of Copenhagen . . . . . . . . . . 30 32 30 32 | 18 2 | January and July. . 32 30} 
£86,300 | 100 | 41 | Halifax & Bermuda Cable 44% lst Mort. Deb. (red.) 99 102 99 102 | 4° 838 sad 101 * 
17,000 rr. ¶ d 43 52 48 52 416 2 May and November .. * 
£100,000 100 67 London Platino-Brazilian 6 per C ent. Debs., 1904. 106 109 106 109 5 10 1 | March and September T 
£100,000 100 47 sins & European Tel. 47 Guar. Debs. (red. N lol 104 101 104 9 16 11 June and December.. | sve 
11,839 | 8 4/0 Dann . . nase eden nhahdugsds 7 8 7 8 5 0 0 April and October...... — 
3,381 L100 Cert. 6% Submarine Cables Trust 125 130 125 130 413 0 "s 5 125 
15,609 10 — Wen Alrioan Telegraph 0000scessensvcscrscovevwedsaveve ses 24 34 2% 34 4 9.3 | December and July .. | T: 
£200,000 | 100 6% |* Do. 5 per Cent. Debentures (red.) .............. 99 102 99 102 418 0 Marchand September 
30,008 | a) ee LÀ. quo COP AMOLIR 888 i 1 i 1 vii sin | TA | eal 
£150,000 100 Do. 4 per Cent. Debentures . . . . . . 100 103 100 103 317 8 | January and July..... -— - 
88,321 10 6d. | West India and Panama ...................... eens jMViessasts i li i l4 333 | May and November .. 1 TM 
34,563 10 6/0 | Do. 6 per Cent. Ist Preference q . 91 91 9} 91 6 3 1 * »$ 9} | p 
4,669 | 10 6/0 Do. 6 per Cent. 2nd Preference . 7 8 | 7 8 710 0 ‘6 M Y eee 
£80,000 | 100 5% Do. 5 per Cent. Debenturess . 104 107 104 107 413 6 January and July..... age | 
£389,731 | Stock 47 Western & Brazilian 4 per Cent. Dobenture Stock ... 102 105 | 100 104 8 16 11 | June and December ase | " 
207,930 | 10 | 3” Western Telegraph (late Brazilian Submarine) ..... 111 141 | 144 15 413 4 Mar., June, Oct., Dec. | 11; | 141 
£75,000 100 57 ms? DD 5 per Cent. Debs. (2nd Series, 1900) ...... 106 109 | 106 109 411 9 June and December .. T | sas 
£158,100 | 100 6% Western Union 6 per Cent. Sterling Bonds (red.) .. 98 103 | 98 103 5 16 6 March and September * | * 
| | 
TELEPHONES. | : | | 
44,000 | £5 | ‘8/0 | Chili Telephone (fully paid) . 2 3 | 2 8 6 18 4 | August 
224,850 10s. 0/1} | Consolidated Telephone Const. & Manufacturing .. l } 4 1» € pDAODY qunen(kusresstigis 
72,680 1 | 0/6 Monte Video Telephone Ordinary  .................. . 1 i + 5 0 0 onde 
86,492 1 10 Do. 5 per Cent. Preference eee . 1 1 1 1 5 0 0 T9 * - 
490,000 5 n ˙ m ³² wm ctpeaeqetceres vale ar rye P 5 t1 5: 53 5 6 8 | February and August 55 5} 
15,000 | 10 6/0 Do. 6 per Cent. ( ‘umulative Ist Preference ... 14 15 14 15 4 0 0 | T » 115 14; 
15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference ... 14 15 14 15 4 0 0 en - 14) v 
250,000 9 2/6 Do. 5 per Cent. Non-Cumulative 3rd Pref. ... 5} 53 5} 91 4 10 11 » s 2g 5] 
1,929,471 | Stock es, Debenture Stock 3j per Cent. (red.) . 98 100 98 10) 310 0 | June and December .. 99 ee 
171,504 | 1 0/4 „ A AAT * j l t l 5 0 0 | April and October..... isi 
58,000 | 5 2/6 rr ů AA a a A A 4} 5 j 51 0.310, 1 JB airsan aair: 41 
16,639 5 1/4 Do. 5% Cumulative Prefe n 41 5 7 21 115 3 | we $5 
£179,947 Stock 04 Do. b per Cent, Debenture Stock (red.) TU OF 104 103 106 i 14. 4 June and December... 
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ELECTRICAL OOMPANIES' SHARE LIST. 
—— —— Buenas Don 
— p Pazviovs | 1 rice | | Bars rms ma Drvivexp Dun. Denno Wan 
Paxszwr | Amount | pier | NAME. v y ne „ 17 Tape, Espo Jax. 17. 
Awocxr. | „ OF - * Jax. E 
..Bmamm. | penn. n ' , 
| Highest Lowest 
ELECTRICITY SUPPLY COMPANIES. 2 4. . . 
, Ord.(fallypd.)) 1 1 11 | 
100,000 1 7% | Bl'okh'th Gr ng eh D'st'ot Kleo.Lt.Ord.( aa ae 300 | z - $ 
l 6,000 10 7/93 R . HAV „ 11 10 11 4 110 eee M us. 
I sington Electricity Supply Ord...| 7 à 7 8 | 318 0 a iom 
1300| | 5. 3% . 2 Kensington ctr 1 9 10 9 0% | 310 % Marchand eptember „ 

: -94J9 | DA. i / DOT ont. Trade... o non 6: 2 eee ese 
nape’ ; e Sapply Ordinary (fully paid) ......... | s} i 91 10 4 59 NebruaryandAugus — > 
30,000 5 | 4/0 | Charing Cross & Strand Rleotricliy Supply Corp... — 98 — 1 »* 1 PT. " * 
n 5 | ajs | Dei Sk per Cont. Promos e „ J 2 1b Rhe d 

„ 7 Deme a 
24,00 `- 5 2/6 | Chelsea „ alare Book (red.) ] 109 111 9 11 a done aaa December nds = 
£100,000 | Stock „ 57 30 year Gold Boods(red.) 100 11 10 110 | 41010 , Ap 9 2 a 101 10} 
pe can | $09 1 eh of y of London. Electric | Lighting Ordinary ..... MS 13 H tA 133 : : i1 3 endJuls du D E 
4000 10 | ez | Do. “6 per Cont Dgbenture Stock (red) -.. 1» 18. | M3» 25 | 819 9; Jane and s RE. 
£400,000 | Stock 5% Lond 80 bah Prov. Ordinary. 10 11 9h — 10i "s and Beptember e 
20000 10 6/0 om Teper t Cent. Cumulative Preference . 11 14 D E ps (9j — 
20,000 . red.) .. 107 110 10 ee ME 
4% Do. 44% Deb. took Certs. (all pd.) ( . 13 416 Me E 
5155600 as 104 Keer nee and e —— | 5 55 L- 7 $17 5 , January and Jaly..... se = 
1% 2 6k | Do mise oppi Orlane 11 . $ om oo 
110, 3/0 | Do, 6 per Cent. Preference 6 ＋ ET i — 
0 eee , de a per Cont e | 103, tos | 193 108 | 81911 | Mar Juns Bap Deo. — e | ~ 
£100, : : apply Ord. (Nos. 1 to 63,600)..| 18, 14 d "M 
el. ae. sash bee AE MEAS ee ee 3 4 I 14 513710 5. „ 
22,500 10 4% | . Do. (Nos. 62,801 to 86 JJ)% H5 17 31811 | June and December ... 81 5 
£220,000 Stock 42 Do. Per M Deb. Stock (red) us 96 97 95 97 3 13 3 i ves So 
£125,000 Stock 24/8 Do. Elco Cent. BEG 1 16 1 1 3 13 0 | Maroh %%% %%% 1 [ deg 
6,452 10 6/0 Notting T tric Ordipary seseo osooso Cececcescese an 6 7 6 7 3 9 0 | an Pes i iE 
10,000 5 5/0 Oxford Electric Ordinary . ... ——— n;!“ n - | - 
$00, 1 A an CRT secos N ali 82 Ist Mor. Deb... 80 90 80 | eec E B 
£130,070 | Stock 57 River Plate El. Lt. r'e [ontrea] Shared 150 170 130 170 411 3 eee = s 
150,000| $100 $2 Royal Klectric Company of M ontreal Shares 104 106 106 106 4 5 6 | April and QUUM 15; | 155 
£153,200 100 KR Electric Ordinary . 14 15 15 16 416 8 | February zi i 
How 3 | BP |e ge- and rll Mall Blot WF 
6 | Do 7 per Cent. Preferenoe eo o ge im | 
63:000 5 as South "Londen Rleetrio Supply Ordinary ally paid) 4 1 i 15! : 4 0 0 | Marchend September 1 O o 
79,900 5 | 5/0 | Westminster Electrio Supply Ordinary. . . . . 
ELECTRIC MANUFACTURING, A, COMPANIES. | TU B MEE 
ricity Meter 6 Cent. Cam. Pref. ne g 2 A 1 | 2 
125,000 1 . ks C» Ordina ce! M8 18$ 5 anye 15% e s i x 
45,000 l er es Fiere Cent. Cumalailve Pelion 50 . 17 180 B S -i 158 i z 
60, 00 1 8 tgage Dsbentures .... | 99 101 doa ose i i ea 
£50,000| — 100 $^ toh Insulated Wire . . ee 0g A In 1 4 0 0 es — > 
27.300 5 30 is 3 %% öö — xd el a | H : : ^ 3 September ds " 
DEL I IO ssi uaria E aa 3% up | | | in 2 
90,000 3 3/0 | Brush Electrical . 0 on- Cumnlatiro 1 27 of 21 SALES ro nud á Tr MEETS 
90,000 3 145 Be. toe Can Perpetual Deb. Stock ........ | no 18 no ns | 318 5 | Fobraary en Iu . 
£125,000 115 |. De d Debenture Moek (r&d.) «eene siis | 102 105 103 105 4 5 9 | June S " 
2855 . ie Callender’s Cable C Construction Ordioary ..... essee| 12 131 = 8 i ^ i A MET sd e. 
: 900 5 26 Do. p per Cent. Cumulative M Del (red) siens i i 115 | 1185 113 318 3 , November and May. en s 
£90'000 Stock 44% Do. st per Cent. 1st m iler D i 1 l 1 616 5 "n ove p 
800,000 1 | 0/93 | Castner-Kellner ce iho 10 jn ) „ l | | 5 6 8 E sus Š 
e! a De. 6 per Cent, Cumulative Proferenos ........ 568 2 7 12 N 
60,000 1 0/7 De. 6 per Cent. Cu $3,098) 4 | 8 4 410 9 | January and Jaly...... ò ki 
3o 3 | IW pu t B per Cant. First ] t Mortgage Deb. (red). 9$ 101 | 9 10 41 0 "0n » n 
100,000 100 „ aaen Gina Cont a DEP Ret 1 | l e s P» is 
2 1 : vai | dies ad | Swan United (^ A bare eal. | ou E | 8 0'0 | Sebruaryend August — — : 
99,261 | 5 1/93 n Ea paid). * 4 Y 1 618 4 UNE RN ij "T 
17,139 i4. det De v Cent. Mortgage Deb.Siock (red... e. — 93 WV d d 
£314,023 i Stock 4% O. p tri Co ion Ord. (fally pd. 9 — 4 3 4 3 f 3 14 year *es92999509s0009 2 * ves 
. 26,100 | 5 5/11£ | Edmundson' 1 ete Helse } 9 1 2 3 8 8 | January and July. 1 - 
52590]... e — | M. M A 36 | 4 € 3 (July 1. ee 2 
; | : 475 Do der Cont Ter M á Deb. (red.).. . xdi 104 107 103 103 815 6 | January and July... - is 
182,500 Stock | 4% ; swathes 1 | ee AB i [EN 
91,195 - , "Hen atelegrapht Works eee, ae. ul 13 13 „% Tebrusryanddugust iyo Nu 
900 5 | vs Her gi ree 1 . „ : 5i 5] 51 $13 3 5 E = 
19:000 ; i . — 4j per Cent. Preference .......... — 5 i 12 * 8 S 
2 Ac e A gga ~~ € 
e ad ae: IE e Gent de %%% ᷑ On: ae 
,000 100 raph Construction and Maintenance ....... | ? eee i * A 
. 87,350 12 12/0 Telegraph 5 e Benda M „ in 105 jou "joi $16 2 d 104 e 
aoe |; 0 i5" De Mioufectaring Ordinary venue. 9^ (10 J 10 8109 — a B 
20,00€ : | . BS per Cent. Cumulative Preference ......... 8 6 5 6 m 10 i 
1% e- noina Oriar reme s] doa | o3 an , aprind ante... LOT 
2009 : a ee Cumulative Preference ......... 7 70 7 7% |400 Ad Nol | m$ 
30,000 Ars n Ont MM Debentores ... 101 108 109 108 | 40 3 May Sad November. : 
£100,000| Btock 4x Do. per Cent. lot Mortgage De z 
ELECTRIC. RAILWAYS, TRAMWAYS, as. "s ie aie eum ce 7 A i 
0 6/0 Blackpool and Fleetw ramwa 95922 „% „„ i 01 106 4 16 4 [ITI l S ns 
£167°900 100 5% Brisbane Tramway 5 Te. Cont. Oe a Pp K 3 21 217 3 ` February and Augu m js 
50,000 10 7% Bristol Tramways an Carriage dh 5 TET 61 61 ME n s 5 
eier ae 4 Do. -d per Coni, Detentur o ie s. | un^ dis [83 — ie ii 
aS 000 ARD | He British Electric Traction Ordinary . es sssss 1 16 43 i 1 : 8 i im H Da 
; 9 yon on 
woo) io | eo po. 6z Cum. Pref. (Nos 99,001 to 85090)..-| Ip I3 s | a su = 8 r- 
£200,000 Btock 5% De. 5 Per Cent. repe “A” Cum. Pref. YI AM ! $i 6} 4 5} 5 17 1 eee t e "T 
40,000 5 e —.—— 41 3 Hi 5 ai — 55 = 
27,500 5 „ „ UB nos —— 1 UE TRE. m 
265,585 | Btock | 5% Do. _ per Cent. FF 91 10 $ 0 0 June and December .. = 
213,553 10 3/0 Central p anc jon. Ordinary... 300 * M 62 $86 January and July. 60 T 
ae mat „ ONT ne (Nos. 22,801 to 60,000) (£5. 10s. p „„ Bb 4 05 80 J and Jul - l 
e e Preference (183i). 13 110 M3 1% | § 6 Jenuary p»e — | 
h oc ^ | . í „ 1335 110 i . 
e ee i D pee Cont Perpetual Debontare . mon | 125 130 125 130 3 11 ' May and November . A n 
x E oe V F 2 24 .. March and 80 i 
20,000 %% 8 151 15 151 15 81310 , » " * ; 
6; t Do. 6 per Cent. Preference .. 99 mM $818 6 | January and J S m 
99805 Rd 457 t Do. 4 per Cent. Debenture. 13 115 11 : "d May and November : - 
gius 10 13  Kldd'rm'net'r&Disc E.L.&Tr'ct'n 87; Pref. (£3 pd. x: 81 8 83 9 $13 3 February end August . a 
37.600 10 24% Liverpool Overhead Hailway Ordinary ..... —— air 3 B as 318 6 : : m 
10,000 li 55 | 88 6 aber CenE eneatare TTITIIDIPTTTITITTE i 103 101 10, ne 3 16 11 January and uly -9@ee- ry s 
125,000 B e | e.. pe Cone. Voitl. . 3 4 3 ry FTT] oe os 
21,000 5 .. | New Traction N ADEL MEE ot E : 5 3 1 Mey 5 2 = 
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TunRovucH an unfortunate delay in the sending out of the 
official abstract, we are only now able to give our readers an 
account of Mr. C. E. S. Pups’ researches on the diselec- 
trification produced by magnetism. This communication, 
made to the Royal Society last June, bears an unusually 
astonishing title, suggestive at once of a discovery of first 
importance. Nor is the astonishment in any degree lessened 
by reading the particulars of the research. To put the 
matter briefly, Mr. Pomurps has found experimentally that 
under certain conditions, an electrified body rapidly loses 
its charge when in the neighbourhood of a magnetic field," 
even though there be no relative motion between charge and 
field. In this discovery, whatever may be its explanation, we 
undoubtedly may perceive a new and important datum con- 
tributing to the revision of our theories of the relation of 
electrical charges to electromagnetism. Two kindred data 
have already called for special notice, in Mr. Paruies’ prior dis- 
covery of what has been well termed the Phillips phenomenon, 
and in Lord Kzrviw's recent mathematical speculations on 
the rotation set up in a charged body when a magnetic field 
is generated around it. Without now attempting to explain 
the diselectrification discovered by Mr. PRI. urs, we would call 
attention to the fact that although neither the magnetic field 
hor the charged body need be in motion, there are moving 
charged molecules in the exhausted interspace. The presence 
of these may be the cause of the transfer of electric charge 
from the charged body to the magnet poles, and their motion 
may afford the necessary conditions. 
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In a valuable communication from the physical laboratory 
at Leyden University to the Natural Philosophy section of 
the Dutch Academy of Sciences, Dr. Farrz HasENOEHRL 
describes his researches on the dielectric coefficients of liquid 
nitrous oxide and oxygen. It is interesting to observe the 
close agreement between Dr. HasEewoEeHnL's 1:465 for the 
dielectric constant of boiling oxygen and Dewar and 
Fiemine’s 1:491 for the same liquid in the same 
condition, the difference batween the two values being 
only 1:8 per cent. 4 further remarkable point is 
the close agreement with the Ozxavusrus-Mosorr: formula 
correlating the dielectric constant and the density of the 
substance. Thus, the author observes: “If we then 
assume 1 00059 for the D.C. of gaseous oxygen, and 1:18765 
for the density of the liquid, we arrive at 1:556 as the D.C. 
of the latter, which value agrees as far as the order of magni- 
tude with the values found by Dewar and FLEMING. Con- 
versely assuming the D.C. of thé liquid oxygen, we obtain 
the value of 1:00051 for the gas instead of 100059.“ 


A LETTER from Mr. Joux H. Barger, the Corporation electrical 
engineer at Cambridge, which we print in another column, 
makes it clear that we were in error in stating, in our account 
of recent electrical progress at Cambridge (The Electrician, 
Jan. 12, p. 890), that superheated steam was uged in the trials 
of the new 500 kw. Parsons turbo-generator. It appears that 
superheated steam was neither mentioned in the conditions of 
the guarantee nor used in the actual trial. This fact makes 
the performance of the Parsons steam turbine even more 
remarkable than it would have been had the steam been 
superheated. Supplied with saturated steam at 140lb. 
pressure, and running condensing, at full load the engine 
required only 27lb. per horse- power hour. This is indeed a 


highly satisfactory performance, and trials like these should 


go far towards recommending the Parsons steam turbine to, 


economy-seeking engineers. 
— — 


W are interested in the statement which Mr. Barker 
incidentally makes, that superheated steam has not been used 
at the Cambridge works during the past 63 years, owing to 
difficulty with the superheater. Some few years ago several 
sets of tests were made independently by Profs. Ewine and 
Kennepy on the then latest types of Parsons turbine. Com- 
paring the tests made by Prof. Kmnnepy in 1893 with tests 
made by Prof. Ewe in the previous year, we called attention 


to the strong evidence these tests afforded that the Parsons 


F 
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turbine type of engine would show a higher economy with 
gaseous steam than with steam in a saturated or wet con- 
dition. The reason is clear, inasmuch as with superheated, 
or gaseous, steam there are no particles of water to clog the 
vane passages and increase internal friction. 

2 ——— - 

Ir would be of great interest to know what the latest 
design of Parsons engine, as embodied in the 500 kw. Cam- 
bridge set, would be capable of showing, as regards economy, 
when run with thoroughly superheated steam. The failure 
of the superheater at the works apparently makes this trial 
impossible ; but could it be undertaken, we venture to predict 
that a saving in fuel would be effected even greater in propor- 
tion than would be obtained with any piston type of steam 
engine. Makers of superheaters have long blamed engine 
builders for the scant use superheated steam has received, 
declaring that the cylinders and valve faces could not stand 
the high temperature of the dry steam. Here, at any rate, is 
one instance where the engine is especially suited to the use 
of very highly superheated steam, but wh ere superheaters have 
failed to produce it satisfactorily. 

ul 

Revæwme in the current number of the Engineering 
Magazine the Progress in Automobile Construction 
during the past two years, Mr. W. Worsy Beaumont draws 
several pertinent and timely conclusions regarding the develop- 
ment of this important industry. So closely is the motor-car 
industry affected, by electric traction progress, that it is of 
interest to note what Mr. Beaumont has to say on the general 
question. The progress already made consists, he considers, 
mainly in the removal of mechanical imperfections from 
types that already existed in 1897. Toa much less success- 
ful extent have new types been introduced. Substantial 
increase of the propelling power is also to be noted, and, we 
may add, recalls the change which took place in electric 
tramcars after the first few cars had been built and run. It 
is & curiously persistent error to underestimate the amount of 
motor power, whether electrical or in some other form, 
required to replace animal power. Mr. Beaumont evidently 
considers that at present petroleum spirit is the most 
suitable motive power for all long-distance, high-speed 
and high-endurance vehicles," and he regards with sus- 
picion the attempts that have been made to use high- 
flash kerosene in place of spirit. Moreover, efforts in 
this latter direction have not been encouraged by the 
flattery of imitation." In our opinion, however, the failure to 
use kerosene satisfactorily marks a decided limitation to the 
use of petroleum-driven vehicles. Steam road-vehicles, we 
are told, * have seen very little of development” in Europe 
during the past two years; and the cause of this is stated to 
have been M. Serpottet’s preoccupation in the development 
of steam tramcars at Paris. 


end 


WirH regard to electric driving, Mr. Beaumont observes :— 


A great deal has been done in the two years in the development of the 
electric vehicle of various types, and the result of the two years' work 
seems to be that, for town work and short - radius runs, they are satisfac- 
tory and pleasing as to smoothness and quietness of running. They meet 
the requirements 'of those who do not wish to run more than 25 to 30 
miles per day of roundabout work, and of tbose who do not study the cost 


either of vehicle or of running or maintenance. The secondary battery is 
still a thing of delicacy, which can soon be ruined by inconsiderate drivers 
who would use a starting switch as they would use a steam valve, and it is 
also a thing which is far more durable as a fixture than when used even in 
the most comfortably sprung &utomobile. As cabs the electromobiles 
have failed in London; they are in a similar plight in Paris, aud at present 
none of these electric vehicles appears likely to take the place of horse 


vehicles in commercial work. 
Lr 


Tuis view is not altogether encouraging, though it is to a 
large extent correct. The writer has put his finger on the 
trouble with electric cars—viz., the secondary battery; but it 
would have been more correct to have blamed the weight 
rather than the ''delieacy " of the battery. It is the enor- 
mous weight of battery, and the effect of that weight on the 
build and wear of the vehicle, that are the principal draw- 
backs. We are, however, not without reasonable hope of 
considerable improvement in this respect in the future, just 
as there has been steady progress in the past. As to charging 
stations—which we are told are not numerous," with the 
reminder that charging takes a long time "—it will be time 
to increase their number when we are able to show a more 
durable and less heavy pattern of vehicle. We are not afraid 
that the electric motor-car industry will be killed for lack of 
charging stations. 


— 


Ir is sometimes instructive to see ourselves as others see us, 
even when we believe that we are being observed through 
yellow. spectacles. The gas journals have frequently pro- 
claimed the breakdown of electric light plant, but not until 
within the past week have they discovered a more alarming 
catastrophe in what is termed The Breakdown of the Elec- 
tric Lighting Acts.” An article under this amazing title 
appears in the current number of the Journal of Gas Lighting, 
and we reprint it this week. It will afford merriment to our 
readers. So the Acts themselves, it seems, have completely 
failed in their purpose—and all because of that little local 
pother about the Metropolitan Electric Supply Co.’s short- 
comings in Marylebone. “This is an age," we are assured, 
“that is pleased with change; and a change from electric 
light to gas will not be a reversion, but a step forward into 
greater brightness." Our readers will perceive that it is all 
settled“ this age and “ will be" admit of no doubt. Yet 
we think the commencement of the new century will show 
electric light still in the ascendancy, and the public still wary 
about being cajoled into risking big gas bills for greater 
brightness.” | n 


— — 


Wx have received the prospectus of The Taipo Accumu 
lator Co., Ltd.," for which subscriptions will close on 
Monday next. No details are given of the nature or 
construction of the cell, and the only data as to its 
capabilities are that a battery for lighting bicycles, 
measuring 4in. by I Ain. by 4}in., weighs 1}1b.,” gives a light 
for eight hours, and costs 5s. The capital of the company is 
put at £25,000, one-fifth for working capital, and the 
rest being paid in cash and shares to the vendor. The inven- 
tion, if it is worth £20,000 when manufactured with a 
working capital of only £5,000, would be something 
distinctly out of the ordinary in the present condition 
of the storage battery industry; but if this is the case, 
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we cannot but think that & more representative board of 
directors could have been found, and that manufacture on a 
larger scale would have been started forthwith. We are not 
told that the inventor is either an electrical engineer or a 
practical chemist. Of the other directors, one has the quali- 
fication of being a director of ** Lockharts ” ; a second is styled 
“ electrical engineer," but his name is only down among 
associates in the latest list of the Institution of Electrical 
Engineers; while the remaining two names are unknown to us. 
The payment to the vendor is mainly for British patent rights, 
and evidently the cost of establishing a suitable factory is to be 
defrayed out of the £5,000 working capital. It is stated that 
the cell has been reported upon by the consulting engineers— 
Messrs. O'GonwaN and Cozens-Harpy—and that the opinion 
of Mr. Fletcher Moulton has been taken as to the validity of 
the patent. No extracts from these reports are given in the 
prospectus, but they may be seen at the offices of the company. 
We advise intending investors first to examine these reports, 
and then to choose some Government securities as a more 
profitable investment at the present crisis. 
RO . —ä 


“ The Designing of Electric Lighting Generating Stations.“ — 
A Paper on this subject was read last night, by Mr. A. Roberts, 
M. S.A., at a meeting of the Society of Architects, at St. 
James's Hall, Piccadilly. 


Erratum.— Mr. Schaefer points out to us a clerical error in 
his article on ** Indiarubber as Insulating Material for Cables," 
published in our last issue. In the last line of the first 

column on p. 427 read Blackpool instead of Bradford. 


The Royal Society.— Among the Papers down for reading 
yesterday were: On the Effects of Strain on the Thermo- 
electric Qualities of Metals, Part II.,“ by Dr. M. Maclean ; 
and On the Periodicity in the Electric Touch of Chemical 
Elements,’’ by Prof. J. C. Bose. 


l Cambridge University Engineering Laboratory.—On the 
occasion of the opening of the John Hopkinson memorial 
wing of the Cambridge University engineering laboratory, 
on February 2nd, Lord Kelvin will deliver an address, after 
which the Master of Trinity will unveil a portrait of the late 
Dr. John Hopkinson, presented to the laboratory by subscribers. 


Cable Interruptions and Repairs :— 
. Date of 5 Date of t Repair 
Latakia—Cyprus June 21, 1899 
Cayenne— Pinhieros 
Mozambique—Lourenco-Marquez Deo. 17, 1899 


eeere aneeesene 


Tangier—Tarifa ........... ...seceee Jan. 5, 1900 = i 

Iquique— Valparaiso Jan. 9,1900 — Jan. 19, 1900 

Serena— Valparaiso  ............... Jan. 9,1900 — ios 
Proposed New Cable between England and Germany.—The 


Berlin correspondent of The Times reports that the German 
Telegraphs Administration some weeks ago placed proposals 
before the British Post Office for laying a new cable between 
Emden and the English coast, The assent of the British 
authorities to these proposals, he says, has not yet been 
obtained. 


The Cantor Lectures.—The course of lectures which were 
to have been given by Major Cardew on The Supply of 
Electrical Energy has been abandoned, owing to his absence 
from England. Instead, the Council have arranged, and are 
able to announce, that Prof. J. A. Fleming, D. Sc., F. R. B., 
will deliver a course on ‘ Electric Oscillations and Electric 
Waves,” to be given on May 7th, 14th, and 21st. 


Cuban Submarine Cables and the Spanish-American War.— 
A Reuter’s telegram, in The Times yesterday, states that 
President McKinley has sent to the Senate papers bearing on 
the claim of the Cuba Submarine Telegraph Co, for £8,174 
damages arising out of the war between the United States 
and Spain. The President at the same time submits to the 


Senate a brief message recommending the payment of the 
sum claimed as an act of comity and equity. 


James Watt Anniversary Dinner.—The annual anniversary 
dinner to the memory of the immortal James Watt was held on 
Saturday the 20th inst., at the Windsor Hotel, Glasgow. 
under the auspices of the Institute of Engineers and Ship- 
builders in Scotland. The chair was taken by Mr. Robert Caird, 
F.R.S.E., President of the Institute. Representatives of 
all departments of engineering, including not a few electrical 
engineers, were present, the gathering numbering some 270 
persons. 


Electric Siren for Lighthouses.—The Railway and Engineering 
Review, of Chicago, states that the Canadian Government has 
adopted for use a& Vancouver, B.C., an improvement in fog 
signalling and lighthouse apparatus, which is a combination 
of the principle of the electrically vibrated phonographic 
diaphragm with two large megaphones, each of which emits 
an intense sound alternately. In connection with the roar of 
the huge electric siren there is a light which flashes every 
40 seconds, the siren's roar being heard for the remaining 20 
seconds of the minute. The mechanism is regulated by clock- 
work. 


The Institution of Civil Engineers.—At the ordinary meet- 
ing of the Institution, on January 28rd, Mr. John Arthur 
Saner read a Paper on Swing Bridges over the River Weaver 
at Northwich." Owing to the peculiar character of the 
foundations in the salt district, and the difficulty presented 
by subsidence, the author decided to adopt electrical power 
for the working of the bridges, though, so far as he knew, this 
plan had never been used before in England. Current is 
obtained from the outers of the local company’s three-wire 
system, supplying at 440 volts, and a 20 n.r. motor together 
with two 4 fl. p. motors are used direct-coupled at either end 
of the bridge, but fixed on to the abutments for withdrawing 
the wedges. The working of the bridges has given complete 
satisfaction. | 


The Late Prof. D. E. Hughes.—At the meeting of the 
Institution of Electrical Engineers, last night, the President 
(Prof. Silvanus P. Thompson) announced in a few feeling 
words the loss the Institution had sustained by the death of 
their past-President, Prof. D. E. Hughes, and referred in 
eloquent terms to his services to science. He moved that a 
vote of sincere condolence to Mrs. Hughes should be passed. 
Major-Gen. Webber seconded the motion, which was passed 
unanimously. The President then read a letter from the 
executors announcing that the funeral would be held in the 
upper portion of Highgate Cemetery, at noon on Saturday. A 
special service will be held at All Souls’ Church, Langham- 
place, at 10.45 a.m. on Saturday, at which all scientific friends 
of the late Professor are invited to be present. The Council 
has arranged to be officially represented both at the service 
and at the funeral. 


Electric Traction in Germany.— The first January number 
of the Elektrotechnische Zeitschrift contains, as usual, interest- 
ing statistics of the electrically-driven tramways in Germany. 
There are now 93 German towns or districts with electric 
tramways, as compared with 77 last year (see Zhe Electrician, 
Vol. XLIL, p. 459). In addition, there are 80 new lines 
definitely projected or in progress, and 39 extensions to exist- 
ing railways in hand. The following totals are made up to 
September 1, 1899: Total length of lines, 1,270 miles ; total 
length of track, 1,750 miles; number of motor. cars, 4,504; 
number of trailers, 8,138 ; total capacity of generating plant, 
52,509 kw. ; total capacity of power house batteries, 18,582 kw. 
The total length of lines and track in operation up to the end 
of December, 1899, is also given—viz., 1,420 miles and 1,970 
miles respectively; and the length of lines at present in pro- 
gress or definitely projected of which our contemporary has 
been able to obtain information is 520 miles, corresponding to 
675 miles of track. 


Electrically Welded Joints between Rails and Cables.—The 
Street Railway Journal describes some ingenious arrangements 
which have been adopted by the International Traction Co. in 
and around Buffalo for connecting the cross-bonds and other 


456 


THE ELECTRICIAN, JANUARY 26, 1900. 


return copper to the rails. In general, the straight track is 
not welded to special work. To conduct the current around 
the special work short jumpers of scrap cable are connected to 
the welded rails at each side of the switch or crossing, and 
these jumpers, with the cross-bonds and return feeders, are 
electrically welded to the rails. Not a few practical difficulties 
arose in successfully welding copper with steel. These have 
been successfully overcome by Mr. C. K. Marshall, the company’s 
electrical engineer. The cable is welded in between the web 
of the rail, and a round, flat disc of steel also welded to the 
rail. These discs or blocks are generally made of old car 
axles cut off, heated and swaged to the proper shape under 
a trip hammer. A slot is thus formed in one side of the 
block, and the welding is done by inserting the cable in this 
slot and then forcing the slotted side of the block against the 
web of the rail with a pressure of 50 tons applied at the same 
time as the current. The ends of the slot are milled some- 
what larger, to allow an easy bend of the cable as it emerges 
from the block. The cable is at first drawn back and forth 
to prevent its burning, and is then allowed to rise with the 
other parts to a melting temperature. A block on the other 
side of the rail web is used as a return for the current. This 
block is made of larger bearing section, and is not carefully 
cleaned, so that after the weld is made this block can, as a 
rule, be removed. Sections through connections melted in 
this way show that the block, rail, and copper are practically 
one piece of metal. 


The New German Telegraphs Act.—The telegraph adminis- 
tration of the German Government has hitherto had rather 
arbitrary powers with regard to the laying of its lines and 
their protection from outside disturbance by other electric 
conductors when laid. By a law, which passed the Reichstag 
on December 18th last, and came into force on January 1st, 
these powers are limited and defined. The administration is 
authorised to make use of the public roads so long as 
it does not diminish their accommodation for traffic, and 
it is bound to put the roads into good condition again 
as soon as possible. Certain rules are Jaid down to pre- 
vent, so far as possible, injury to the trees, &c., on the 
highways, and to the existing lines, pipes, &c., of other 
services. Any further work on the highways is to be 
carried out, if possible, in such a way as not to disturb 
existing telegraph lines; but, on the other hand, the expense 
of alteration, in the telegraph lines, subsequently necessary for 
the carrying out or extension of other services for the public 
good or the furtherance of traffic, is to be borne by the tele- 
graph administration. For instance, guard wires, if required, 
are. to be erected by the telegraph administration, and, 
although not explicitly stated in the Act, this provision 
evidently includes the conversion of single-wire telephone 
circuits into metallic when rendered necessary by electric 
tramway lines. Before new telegraphic lines can be laid or 
erected on a highway, plans are to be submitted to the local 
authority, and these are to lie for four weeks in the post-offices 
of the district in question, for the reference of others interested. 
The telegraph administration is entitled to use of the “air 
space " above private property, so long as the property is not 
damaged in any way; and officials are entitled to enter 
private property, and have access to roofs for repairs, &c., on 
telegraph lines, the only proviso being that they make good 
any damage they do. A clause expressly states that the new 
Act shall not in any way affect the existing law as to telegraph 
lines on railways, but its provisions are to apply to all 
German Government telegraph and telephone lines, including 
those in Bavaria and Würtemburg (each of which kingdoms 
has its own telegraph administration), and including lines 
for military and naval purposes. 


Lecture on Wireless Telegraphy.—Under the auspices of the 
Glasgow Lecture Association, Prof. Oliver Lodge delivered a 
lecture on ‘‘ Wireless Telegraphy," in the Queen's Rooms, 
Glasgow, on Jan. 18th. The lecturer first explained how 
Lord Kelvin's discovery of electrical oscillations in 1858 was 
subsequently made the basis of Maxwell's electromagnetic 
investigations, leading in 1864 to his famous exposition of the 
electromagnetic theory of light. It was left to Hertz to show 
how to produce, detect and measure electrical waves which 


were unable to affect the eye. Light vibrations, on this theory, 
differ from the electromagnetic vibrations only in point of 
size, the length of a light wave being of the order of thousandths 
of a millimetre, while that of an electromagnetic wave might 
be any length between a few inches and thousands of miles. 
The properties of reflection, refraction, polarisation, and inter- 
ference were common to both types of vibrations, and proved 
their identity. The researches of Branly in France, of Righi 
in Italy, of Bose in India, of Popoff in Russia, and of Edison 
in America, were referred to, and he explained how Marconi 
had, in 1896, applied the results of these experiments to the 
transmission of wireless telegraphic messages over consider- 
able distances—especially at sea. Profs. Slaby and M. 
Ducretet had also devised apparatus, which they used in land 
experiments, which were extremely successful over shorter 
distances. Prof. Lodge then entered into a somewhat 
popular elucidation of the principle of action of the wireless 
telegraphic apparatus. The running of the electric pulse up 
a vertical wire was likened to the running of a pulse along 
the thong of a whip, whereby at the end a great disturbance 
or crack was communicated to the ether or to the 
air. This corresponded to the sending of the signal. At 
the receiving station a certain small quantity of this energy 
was collected by a similar vertical wire, to the lower end of 
which was connected a **coherer —a tube containing metallic 
filings—a battery, and a relay. When the electromagnetic 
impulse arrived, the metallic filings ‘‘cohered’’; the current 
could then pass through it, and the tongue of the relay would 
be thrown over till the metallic filings were tapped back and 
were decohered.“ The relay threw into action a larger 
battery in the ordinary telegraphic manner, and was able to 
write dots and dashes on a tape, as with the Morse instrument. 
A single sharp shock gave a dot, while a rapid succession of 
shocks gave a continuous dash. In conclusion, Prof. Lodge 
remarked that the absence of any connecting wire was not 1n 
itself very remarkable, for from the earliest times flash-lights 
and beacons had been in use for signalling purposes, advantage 
being taken of the possession by man of an instrument for 
detecting these signals infinitely more sensitive than the 
coherer—namely, the eye. The lecture was illustrated by 
numerous experiments and slides. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, January 26th. 
Puysicat Socirrr. 
ó p.m. Meeting in the Chemical Society's Rooms, Burlington House. 
Papers to be read: (1) Some Developments in the Use of Price 
Guard Wire in Insulation Testa," by Prof. Ayrton and Mr. Mather : 
(2) " Reflection and Transmission of Electric Waves along Wires,” 
by Dr. E. Barton and l. Lownds ; (3) “The Frequency of the 
Transverse Vibrations of a Stretched India-Rubber Cord," by 
T. J. Barker. 
INSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Annual General Meeting. The following Paper will be read 
and discussed: Water Meters of the Present Day, by W. 
Schonheyder. 
RovaL INsTITUTION, 
9 p.m. Evening Discourse, by the Hon. C. A. Pareons, F. RS., on 
“ Motive Power —High-speed Navigation—Steam Turbinee.“ 
THURSDAY, February 1st. 
RoNTGEN SOCIETY. 
Spm. Ordinary General Meeting at 20, Hanover-square. A Paper 
on “ Röntgen Rays in Diseases of the Chest," will be read by Dr. 
Hugh Walsbain, after which Mr. A. Hastings Stewart will show a 
small Egyptian mummy and skiagrams of the same. 
FRIDAY, February 2nd. 
INSTITUTION OP CIVIL ENGINRERS. . 
30 p.m. Student's visit to the electrical works of the London United 
Tramways (Limited), 88, High-road, Chiswick. 


NortuH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7.30 p.m. General Meeting in the Lecture Hall of the Literary aud 
Philosophical Society, Westgate-road, Newcastle-on-Tyne. Among 
the business of the evening is the discussion on Prof. R. L. 
Weigliton's paper on ‘Receiver Drop in Multiple Expansion 
Ergines." 

Rovar INSTITUTION. 

9 p.m. Evening discourse by Signor G. Marconi on Wirelee 

Telegraphy.”’ 
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OBITUARY. 


— — 
DAVID EDWARD HUGHES. 


It is with profound sorrow that we have to announce the 
death, on Monday evening last, of Prof. D. E. Hughes. His 
death, at the age of 69 years, deprives the world of one of its 
most accomplished electricians, the electrical profession of one 
of its most honoured and respected members, and a world-wide 
circle of admirers of a genial and well-beloved friend. It can 
truly be recorded that David Hughes lived without making a 
single enemy, and died mourned by all whose good fortune it 
has been to come within the cheery circle of his friendship. 
-We mourn his loss not only as a well-esteemed personal 
friend, but also as a compatriot to whose versatility and 


genius his native country has been astoundingly blind, while 


all the countries of the civilised world have showered honours 
upon his head. 

David Edward Hughes was born in London on May 16, 
1881. When but seven years of age he emigrated with his 
parents to the United States, where he developed such musical 
ability that he attracted the attention of Herr Hast, an 
eminent German pianist in America, 
who procured for him at a very early 
age the professorship of music in the 
college of Bardstown, Kentucky. 
Simultaneously with his musical 
studies Hughes appears to have de- 
veloped a remarkable fondness for 
physical science and mechanics, and 
his studies in these branches of know- 
ledge justified his appointment, at 
the early age of 19, to the chair of 
natural philosophy in the same college 
as that in which he held the professor- 
ship of music. Here, in the intervals 
between his educational duties, Prof. 
Hughes turned his inventive ability 
and knowledge of physical science to 
the development and improvement 
of electrical instruments, notably 
those for telegraphic purposes. The 
first important invention published 
to the world at this time was his 
world-renowned type-printing tele- 
graph, an invention which was speedily 
taken up in the United States as a 
formidable competitor to the Morse 
system monopolised by the American 
Telegraph Co. A patent for this 
instrument was taken out in the 
United States in 1855, and in less 
than two years a number of small telegraph companies, 
including the Western Union—which was at that time in its 
early stages of development—had united to form one large 
corporation, the present Western Union Telegraph Co., to carry 
on the business of telegraphy on the Hughes system. In 
that same year Prof. Hughes returned to England for the 
purpose of introducing the instrument to the then existing 
Electric Telegraph Co., which controlled the telegraphic busi- 
ness in this country. Failing, however, in this endeavour, 
Prof. Hughes was compelled to carry his invention across the 
Channel to France, where it met with a much more enthu- 
Siastic reception at the hands of the French Government, 
who agreed to give the instrument a year of practical trial on 
the French land lines, and if found satisfactory it was to be 
finally adopted. Aided by his experience already acquired in 
America, Prof. Hughes was able to make the experimental 
trial a thorough and complete success. The instrument was 
adopted in France, and indeed throughout Europe, and 
honours showered thickly upon the head of the inventor. 
Napoleon III. created Prof. Hughes a Chevalier of the Legion 
of Honour; and scarcely more than two years later he 
received from the King of Italy the Order of St. Maurice and 
St. Lazare. In 1863 the type-printer came in for recognition 
in this country at the hands of the United Kingdom 
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Telegraph Co., but it cannot be said that either the 
English companies or the English Government recognised 
to so full an extent as has been done abroad the merits 
of this remarkable invention. In 1863, owing to the success 
of the instrument in Russia after six months’ trial, 
Prof. Hughes was created a Commander of the Order of St. 
Anne; and in 1867 he installed his instruments on the 
Prussian land lines, and in Austria. He received the Order 
of the Iron Crown from the King of Austria, while the Sultan 
of Turkey bestowed on him the Grand Cross of the Medjidie. 


In 1867 the Paris Exhibition awarded him one of the ten gold 


medals designed to reward the very highest achievements in 
Science at that time. We may add that Prof. Hughes also 
received the Noble Order of St. Michael for the success of his 
instruments in Bavaria and Wurtemburg ; while later, Swit- 
zerland, Belgium, and Spain acknowledged his genius by 
equally marked honours. 

It has been erroneously supposed that the unfortunate 
failure of the Government of Great Britain adequately to 
recognise the genius of Prof. Hughes has been connected in 
some way with the comparatively small part played by his 
type printing telegraph in this country. That, however, affords 

no justification for the lamentable 

procrastination of the Government in 
this respect. We have repeatedly 
called attention to the singular 
meritoriousness of Prof. Hughes’ 
many researches in practical and 
theoretical science, from the point of 
view of a national recognition and 
honour; and although unfortunately 
it is now too late for Prof. Hughes 
himself to be gladdened by the receipt 
of such recognition from his own 
country, we trust that the nation 
which has failed to do him justice 
during his life will perceive a clear 
call to raise a suitable memorial to 
him now that he is dead. 
With this end in view, we may 
continue to enumerate the benefac- 
. tions bestowed by Prof. Hughes upon 
the world through the medium of his 
inventions and researches. Quite 
setting aside his type-printing instru- 
ment, he has accomplished far more 
than would be sufficient to justify 

& national memorial. Take, for 

example, his invention of the micro- 

phone, an instrument which is the 
very foundation of our modern system. 
of commercial telephony. True, 


LONDON. 


others before him had succeeded in transmitting sounds 


electrically over a distance, but it was not until Hughes made 
a free present to the world of the simple yet marvellously- 
ingenious carbon microphone, that practical telephony 
became a possibility. Whether in the invention of the 
instrument itself, or in the generous presentation of it freely 
to the world, he claims our admiration and honour. 

Space does not here permit us to do more than enumerate 
some of Prof. Hughes’ contributions to electrical science. Our 
readers are familiar with the long succession of researches he 
made in the domain of the experimental theory of magnetism. 
His Papers on this subject were read before many scientific. 
and technical societies, and brought him not only the Fellow- 
ship of the Royal Society, but medals and similar honours. 
from numerous lesser institutions. In 1886 he filled the 
presidential chair of the Institution of Electrical Engineers. 

As another example of the fundamental character of Prof. 
Hughes’ researches in regard to modern scientific develop- 
ment, it is not too much to say that he discovered the essential 
principle of wireless telegraphy. Unfortunately, the discovery 
was not published at a sufficiently early date, for it was only 
on May 6th last that the first public announcement of this 
fact was made, in an article contributed by Prof. Hughes 
himself to The Electrician. This article abundantly proved 
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his claim to have been the first to transmit actual signals 
over & considerable distance by means of electrically-generated 
ether waves; which is, in fact, the basis and essence of wire- 
less telegraphy on the Marconi system. 

The compass of a mere biographical sketch in this journal 
does not admit of bringing out in any degree of prominence the 


versatility and surpassing genius of Prof. Hughes. But when 
the history of electrical science, discovery, and invention 
during the latter half of the nineteenth century shall have 
been written, the name of Prof. D. E. Hughes will be con- 
spicuous among those whose labours have contributed to form 
the subject matter of its pages. 


ISLE OF MAN ELECTRIC TRAMWAYS: WATER POWER UTILISATION PLANT. 


As announced in our issue of the 19th inst., the Isle of 
Man Tramways and Electric Power Co. have recently put into 
operation a water power plant in connection with their 
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PLAN AND ELEVATIONS OF WATER POWER STATION ON Laxey RIVER. 


Douglas-Laxey and Ramsey electric lines; and the successful 
results obtained have enabled them to shut down their steam 
plant entirely, the entire line, 18 miles in length, being worked 
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solely by water power. The line in the summer time is used 
for tourist traffic, when the load on the several power stations 
reaches about 2,200 K. p., but for about seven months each 
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year the line is dependent on the local passenger and freight 
traffic, which is comparatively light. The water power scheme, 
which was originated by Mr. Alexander Bruce, J.P., the 
chairman of the company, was designed by Mr. J. Shaw, 
A.M.LE.E., the general manager and engineer, to work the 
line during these seven months, when the traffic is consider- 
ably reduced, and when it is necessary as far as possible to 
keep down the expenditure. As all the coal used by the 
company has to be imported from South Wales, the financial 
saving will be considerable. : 

The Laxey river, which is seven miles from the Douglas 
and 11 miles from the Ramsey termini, has been utilised for 
obtaining the requisite power. The water has been taken 
after it leaves the ‘‘ washing floors" of the Great Laxey Lead 
Mines, and the tail water is discharged direct into Laxey 
harbour, the total fall being 41ft., which, after deducting 
pipe losses, &c., allows a working fall of 38ft. As part of 
the water is used for ore-washing purposes at the Snaefell 
and Great Laxey Mines, it contains an immense quantity 
of sand, and special precautions have been taken to prevent 
this from reaching the turbines. The head work consists of 
a concrete weir 40ft. long by 4ft. Gin. high, built across the 
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river. At one end of the weir are two masonry archways bft. 
wide by 5ft. high, each fitted with a sluice gate and the necessary 
gear for raising and lowering the gates. The two gates are 
separated from the river by means of an iron grating 55ft. 
long by 5ft. Gin. high. During floods a large amount of debris 
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settling tank has been formed by dropping the bottom of 
the trench Gin. for a distance of 50ft., and providing 
it with a 12in. flushing valve. At the end of the 
second section of race is built a masonry head box 8ft. 
by lift. by 7ft. 9in. deep, from which the water is 


IsLE or Man ELECTRIC RAILWAY. 


is washed down the river, and the gratings protect the gates 
from being blocked. Inside the gratings is a large settling 
tank for the sand, the tank being emptied by opening the 
gate nearest the weir, which is used as a bye-pass for flushing 
purposes. The other gate is at the commencement of the 
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EXTERIOR OF WATER PoWER STATION AND Pire LINE. 


conveyed to the turbines by means of 820ft. of steel pipes 3ft. 
diameter. The head box has also been built to act as a 
Settling tank, thus preventing any sand from entering the 
pipes. An overflow weir 20ft. long has been built about half- 
way along the race, the surplus water being conducted to the 


ISLE oF Man ELECTRIC RAILWAY. INTERIOR OF WATER PowE& STATION. 


head race, which consists of 826ft. of trench 5ft. wide, 
followed by 474ft. of trench 8ft. Gin. wide, the depth of each 
being 4ft. Gin. The first of these two sections was made 
larger in area, to allow the water to travel slowly and settle 
any sand which might have passed through the first settling 
tank. At the end of the larger section of race another 


river through an underground conduit. Owing to the bad 
nature of the ground, the whole of the head race has been con- 
structed of concrete, with the exception of one short length 
built of masonry. The pipe line, which had to be kept 
several feet above the ground, is supported on masonry piers. 
The pipes are made up of Jin. steel plates with double-riveted 
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seams, and are fixed in 15ft. lengths. The joints are made | 15ft. fall being obtained by means of draft tubes. The turbines 
with Kimberley collars run in with lead and well caulked. . | are of the Victor” horizontal type, and consist of two in- 
The tail race is 624ft..in length, 10ft. wide, and 18ft. 3in. | dependent 12in. turbines in one casing with the shafts direct 


IsLE or Man Evectuic RAILWAY. SWITCHBOARD AT WATER POWER STATION. 


below the floor of the turbine house, and terminates in Laxey ' coupled; so that, when there is only a small amount of water 
harbour. The turbine house is 1,100.t. away from one of the | available, one turbine will be used, thus enabling the plant to 
be worked at its best efficiency. The turbines wilt develop 
140 U. p., at a speed of 720 revs. per min. 

The electric generating plant consists of a combined bipolar 
| dynamo and booster, the generator having an output of 160 
| amperes at 520 volts and the booster 160 amperes at from 100 
| to 200 volts. The generator and booster are coupled to the 
turbine by means of a friction cluteh, which permits of the 
| plant being used as an ordinary motor-driven booster in the 
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company's steam power stations, and is a stone building 30ft. summer time when the river is very low. The turbines, gene- 
long by 15ft. wide by 12ft. high. The fall from the level of | rator, and booster are provided with self-lubricating bearings, 
the weir to the centre of the turbines is 26ft., the remaining | and are capable of maintaining long continuous runs without 
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héating. The mains from the generator and booster and the 
regulating wires &te carried overhead to the steam power 
station previously referred to, from which the furbine plant is 
entirely controlled. Two Lundell } m.r. motors, driven from 
& small storage battery, are used for opening and closing the 
turbine regulators. The switch panels for the generator and 
booster are attached to the main switchboard in the steam 
station. They comprise one generator panel, together with 
automatic switch, ammeter, voltmeter, positive and negative 
switches, shunt regulating switch, starting switch, and resist- 
ance to work the generator as a motor for driving the booster 
when the water is low, and a recording wattmeter. The 
booster panel contains switches for controlling a motor- 
driven booster in the steam station, and also the switches for 
controlling the turbine booster—viz., positive and negative 
switches, voltmeter, ammeter, shunt regulating switch, 
recording wattmeter, and change-over switches to connect 
either the turbine booster or motor booster to any of 
three feeders. Adjoining the generator panel is a small 
panel for controlling in either direction the two inr motors 
for regulating the turbines. A small pipe has been carried 
from the head race, and is attached to a gauge glass fixed ina 
prominent position near the switchboard, so that the attendant 
can see thé height of the water in the head race. 

The tutbine plant is worked in connection with three 
battery sub-stations, each containing 250 cells of the Chloride 
R“ type, one at Laxey, at the foot of the Snaefell mountain 
railway, and the other two about five miles on each side, all 


three stations being worked in parallel. When the cars are. 
taking current the turbine generator is assisting the batteries, 

but when the cars are descending the grades or standing the 
generator is charging the batteries. During the night time, 
when the cars are not running, the booster is connected in 

series with the generator, and the batteries are in turn charged 
at a heavy rate and at a high voltage through the underground 

feeders. This enables a full load to be maintained con- 
tinuously on the turbines. The Isle of Man Tramways and: 
Electric Power Co. were the first in the United Kingdom to 
use storage battery sub-stations for traction purposes, and they 
find these have proved exceedingly useful for working a long 
line with a minimam amount of steam plant. 

The turbine plant described above has just completed a. 
240 hours continuous test, during which it maintained a 
steady load varying from ł to full load; and although the 
turbines are not provided with any governor, it was not once 
necessary to alter the regulation. 

The turbines and pipes have been supplied by Mr. F. Nell, 
of Queen Victoria-street, London, and the generator and 
booster by the Electrie Construction Co., of Wolverhampton. 
The construction of the weir, water couraes, and buildings, 
and the erection of the plant were carried out by the com- 
pany's staff under the superintendence of Mr. J, Shaw, general 
manager and engineer, to whom we are indebted and our 
thanks are tendered for the illustrations and particulars of 
this unusually interesting example of water power utilisation. 
for electric supply. 
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THE BROMLEY AND CHISLEHURST ELECTRIC LIGHTING SYSTEM. 


A few yeats ago an electrical engineer, after a mere glance at 


the map of Bromley (Kent) and the surrounding district, would | Camden. 


maximum density—Chislehurst, Chislehurst West, and Lower 
Edmundsons' Electricity Corporation, to whose 


have decided to recommend for it a single-phase alternating- | enterprise a considerable number of smaller towns are 
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Fig, 1.—MaP or BROMLEY AND CHISLEHURST, SHOWING PARISH BOUNDARIES, AND DISTRIBUTING NETWORK. 
The southern boundary of Bromley is 14 miles further south. 


current system, with transformers for the most part placed 
in consumers’ houses, and sub-stations to supply the lines of 
shops where they occur. In the town of Bromley itself is a 
fairly compact load, chiefly from shops and a large hotel. 
There are a few private houses here, but large residential 
districts lie removed by distances from one to three miles 
from the centre of the town; and there is also the village of 
Chislehurst, 24 miles distant, divided around three points of 


indebted for their electric light, decided, however, that a 
2 x 210 volt three-wire system was the best adapted to the 
district in question, they being fortunate enough to obtain a 
site for their station in the very centre of the Bromley load, 
and actually adjoining the premises of the largest con- 
sumer—the Bell Hotel. At Chislehurst a sub-station has 
been erected, to which power is transmitted from Brom- 
ley by continuous current at 2,000 volts! Here it is 
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converted by variable- ratio continuous - current trans- to be cut, five consumers, with an aggregate lamp connection 


formers to 420 volts pressure for distribution on a 
three- wire system, the converters being supplemented by a 
secondary battery of relatively large capacity. The powers 
held by the Bromley (Kent) Electric Light and Power Co. 
under its Provisional Order extend only within the limits 
of the Urban District, and the Chislehurst Electric Lighting 
Co. has an order applying to Chislehurst only. Both com- 
panies have been formed by Messrs. Edmundsons, who were 
the contractors for the entire system. In addition, the 
Beckenham District Council, who have already laid down an 
extensive distributing system but have not yet completed the 
alternating-current station they have in progress, are also 
taking a wholesale supply of electrical energy from the 
Bromley Co. 

The Bromley Provisional Order was obtained by the Urban 
District Council in 1891. 
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Fic. 2. —PLAN OF BROMLEY GENERATING STATION, 


before the station had been completed; in fact, at Bromley, 
owing to the rebuilding of the large hotel already mentioned, 
which relied entirely on electricity for lighting purposes, the 
company were under contract to supply current before even 
the foundations of the station were laid. The resourcefulness 
of Messrs. Edmundsons, and especially of Mr. R. L. Gamlen, 
the engineer-in-chief of the Bromley and Chislehurst com- 
panies, in successfully meeting this difficulty was remarkable. 
Adjoining the site of the works was a 6 B. . nominal 
gas engine, employed to drive a chaff-cutting machine 
for about 20 hours a week. A second-hand 110 volt 
8 kw. Siemens dynamo, which happened to be obtain- 
able immediately, was placed in the loft above the gas 
engine (there being thus a directly vertical belt drive), and 
this was employed to charge the half battery of 114 cells 
which was hastily put up. The voltage for which the con- 
sumers were wired was 210 volts. It was taken directly 
from the cells, these being discharged continuously, and being 
divided up into three sets for charging by the low-voltage 
dynamo. In this manner, by running night and day, with 
the exception of the 20 hours a week during which chaff had 


equivalent to about 1,000 8 c.p. lamps, were supplied without 
serious interruption from June to November, 1898. As soon 
as the foundations for one engine and dynamo were completed 
and the boiler plant was sufficiently advanced, but before the 
roof was up over the engine room, an 80 kw. Belliss-Parker 
set was erected, surrounded by a small wooden shed to protect 
it from the weather, a coke stove being placed inside the shed 
to keep the machine dry. While the necessary alterations 
were being made to the battery and switchboard, this machine 
was at first running at half voltage under the same conditions 
as the temporary one. By February last the station was in a 
fairly complete state, an 80 kw. 2,100 volt Belliss- 
Parker set, and an 80 kw. continuous-current converter 
having been erected in addition to the first machine, and 
serving both to supply Chislehurst and as reserve for 
Bromley. Finally, in November last a second 210-volt 
Belliss-Parker set, having a capacity of 160 kw., was put 
down; and, when the third 250 n.». boiler now being erected 
and the new generating plant on order are in operation, the 
station will be prepared to meet all demands on it for some 
time to come. . 
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The general disposition of the station is shown in the plan. 
The Davey Paxman Economie boilers have the usual 
characteristics of this type. "Their dimensions are 14ft. x 8in., 
and each has a heating surface of 1,180 sq.ft. They are 
fed by two Worthington pumps, each capable of supplying 
12,0001b. of water per hour, and no injectors have been 
fitted. A Boby-Chevalet feed heater (rated at 12, 000lb. of 
water per hour) is employed to soften the feed water and to 
heat it with the exhaust steam; but the steam passing out of 
the feed heater is more than it should be in view of the 
central position of the station, and & surface condenser and 
cooling tower are included in the extensions projected. Water 
will have to be obtained from the water company both for 
feeding purposes and condensing. The boilers are hand-fired, 
and Durham “unscreened ” coal is now employed, costing at 
present 22s. 6d. per ton. This includes carting and delivery 
in the bunkers, the works being about a quarter of a mile from 
the nearest railway station. 

The steam piping is of wrought steel, with welded seams, 
the heavy forged flanges having been screwed on hot and 
brazed. The pipes are "in. and in., and arranged on ring 
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Fic. 4.—Vigw IN BROMLEY GENERATING STATION, SHOWING HIGH-PRESSURE PLANT. 
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main system, with the usual number of valves and two Geipel | will also be a necessary adjunct. Kelvin instruments by 
steam traps. The exhaust pipes are of cast iron, and are laid | Messrs. J. White, and Thomson watt-hour mefers are 
in trenches under the floor of the engine house. The feed | employed on the switchboard, and there are two large 18in. 
pipes are in duplicate, with the valves arranged so that either | dial engine room voltmeters in a prominent position over the 
boiler can be filled by either pump with hot or cold water. | doorway. The minimum cut-outs are only employed when 
The exposed parts of the boilers and pipes are covered with | shutting down. They can be pinned up very easily. 
** Magnesia ” non-conducting composition. The cells, 230 in number, are of the D.P. type, with & 
We have already referred to the three generating seta, | capacity cf 650 ampere- hours at 80 amperes, and capable of 
which are of the usual Belliss-Parker fast-speed two-pole | discharging at 120 amperes without injury. 
undertype design. A Parker combination balance and booster A new feature in both the Bromley and Chislehurst stations 
is employed, the two machines constituting the balancer and | is the type of variable-ratio continuous-current transformer 
the two boosters being all on one shaft. The former can give | employed. This machine is seen both in one of the views of 
a balancing current of 50 amperes, and each of the latter can | the Bromley station and also in our view of the Chislehurst 
raise the pressure by 70 volts and pass a current of 70 amperes. | station (Fig. 8), and a clearer idea of its general design is ob- 
The overhead traveller is for a load of 5 tons. tained from Fig. 5, which showa its hinged pole-pieces opened 
for the removal of the armature. In ordinary cases it is 
unnecessary to provide for a variable ratjo of transformation, 
but where the high-pressure feeders are long, and where con- 
, Sequently there is a considerable fall of potential between the 
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generating station and sub-station at full load, it is necessary 
to be able to increase or decrease the transformation ratio. 
For this purpose the arrangement illustrated is made use of. 
Fig. 6 is a diagram of the armature winding, from which it is 
seen that the high-pressure armature winding, connected to 
the left-hand commutator, extends over a shorter distance 
than the low-pressure winding, the latter being wound over 
the former, and there being a second core for the prolonged 
part of the low-pressure winding. Turning now to Fig. 5, or 
to the diagram, Fig. 7, it is seen that there are two auxiliary 
poles, diverted from the main field and covering the low- 
pressure but not the high-pressure armature. These poles 


Another 160 kw. low-pressure Belliss-Parker set and a 
second high-pressure set similar to the one already in use are 
on order and will be put in in the autumn, the intention being 
to move the transformer now in Bromley to Chislehurst. 

The low-pressure switchboard, made by Mr. Charrington to 
Messrs. Edmundsons’ specification, i is a facsimile of those in 
the other stations erected by the latter firm—e.g., Salisbury, 
Folkestone, Wycombe, Alderley Edge, &c.—and duly described 
inour columns. For such a district as Bromley and Chisle- 
hurst, however, this stereotyped design, although excellent in 
many respects, has its disadvantages, the most noticeable of 


Fic. 5.—PaBkKER V^RIABLE RATIO TRANSFORMER, Fic. 7, —DiaaRAM OF CONNECTIONS OF VARIABLE RATIO TRANSrORMER. 
which is that there is no provision for adjusting the pressure ze 
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Fic. 6.— DIAGRAM OF ARMATURE OF VARIABLE RATIO TRANSFORMER, 


at individual feeding points. All the feeders are brought to | have supplementary windings, in series with which a rheostat 
the same ’bus bars merely through ammeters and fuses, and | is connected. By adjusting this resistance, the relative 
no account can be taken of the varying drop of pressure along | number of lines of force passing through the two armatures 
the feeders to different districts. This will probably be is varied, and thus, as is easily understood, the transforma- 
troublesome as the ‘residential load " increases, for its | tion ratio is also varied. Both the machines at Chislehurst. 
maximum will not coincide in point of time with the maxi- and the converter at Bromley are of this pattern, and 
mum load in the central and business quarters; and, more-| we believe that this is the first time that it has been 
over, the extent of the load from private houses is extremely employed. Similar machines, but with the auxiliary poles 
difficult to foresee, so that the feeders to the various dis- rising independently from the bedplate, have been used 
tricts cannot possibly be calculated for equal loss in pressure. | before, however; and one of these, built by the Electric Con- 
We.understand that some modification of the switchboard to | struction Co. for the Charing Cross and Strand Electricity 
meet ili; difficulty is contemplated, possibly the addition of | Supply Corporation, was described and illustrated in The 
adjustable iron-wire resistances between the feeders and the | Electrician, Vol. XXXVIII., p. 888. The Bromley and 
'bus bars. Pilot wires from the feeding points to the station | Chislehurst machines were built by Messrs. T. Parker. The 
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Bromley machine is capable of being used as a step-up or | lamps connected will amply justify this policy. The largest 
step-down transformer, its pressure ranging from 2,000 to and longest low-pressure feeder follows the course of the 
2, 100 volts and from 420 to 450 volts, the maximum currents | high pressure main from Bromley as far as the point A on 
being 22 amperes at high-pressure and 105 on the low-pres- | the map at the little village of Widmore, a distance of about 
sure side. The speed is 600 revs. per min. The Chislehurst | 1,800 yards. This is of 0-9 sq. in. copper. The other feeders 
machines are, of course, only employed for stepping down, | are as follows :— E 


and are of the same size as the Bromley one. They are To feeding point C, about 1,200 yards . . . 0:175 sq. in. 

guaranteed to give the full pressure of 450 volts at the Ditto D, do. 900 do 015 do. 

secondary with a primary pressure of 1,900 volts. Ditta E, as 2 do N 915 i 

l 1 toh. 1 : tto , do. 0... : do. 
A good view of the Parker high-pressure switchboard is Ditto G do. 150 do Ol do 


seen in one of our illustrations. Its arrangement is very 
simple, but it would bean improvement, in our opinion, if the All the feeders are triple concentric, the neutral wire having 
breaks were longer and if the metal work of the board were | of course a less section than the others; the distributors are 
better protected, for a 2,000 volt continuous-current shock three-core and all of the same size, 0:075, 0:05, 0:075 sq. in. 
may be fatal. The plates of glass in front of the switches | copper.- Both are armoured and laid directly in the ground. 
are not sufficient, and an enclosure of the contacts would be | There are some 12 miles of distributors, and the distance of 
far preferable. At the back also the distances between the the farthest consumer on the Bromley network from the works 
bare fuses of opposite polarity and the iron frame of the is slightly over two miles. It is intended shortly to add a sub- 
board are too short, especially at the Chislehurst station. station at Southborough, at the point marked on the map 
Some alterations, including the interposition of shields of and about 24 miles from the works. Here a self-starting 
asbestos card and the bringing out of some of the terminals 40 kw. continuons-current converter will probably be placed. 
farther from the board, have improved it somewhat, however. In the course of time it will no doubt be necessary to erect 
Another modification at Bromley has been the bending down | more sub-stations, as large loads may be expected in the 
of the spring of the zero cut-out, as this appliance was found residential districts of Bickley and Plaistow, whose positions 
unnecessary. | are marked on the map. At the points BB on the distri- 
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Fic. 8.— CaISLEHURST SUB-STATION, 


Our map shows the boundaries of the Bromley and buting network is the temporary connection to the net- 
Chislehurst parishes, and gives a good idea of the configuration work of the Beckenham Urban District Council already 
of the district. It should be added that the Bromley Urban | mentioned. The feeders are provided with thick fuses on 
District extends 14 miles farther south than the bottom of | the switchboard, but are connected to the network through 
the map, but this part has been omitted, as no mains have | lighter ones, and the distributors are inter-connected through 
been laid there yet. Both the feeders and distributors are | fuse links at all the crossing points. The link boxes and 
shown, and are distinguished by full and chain-dotted lines. | service boxes are, as the mains, of Callender’s make, the 
A high-pressure feeder runs from Bromley to Chislehurst. It boxes being of the usual cast-iron pattern for filling with com- 
is two-wire, and duplicated. The four single cables are each | pound, the cables being led in through pockets likewise filled 
of 0:05 sq. in. copper, insulated with Callender's vuleanised in with compound. On the Chislehurst network there are 
bitumen and laid in bridges in a cast-iron trough filled * solid " | four feeding points at an average distance of about half a mile 
with bitumen. The low-pressure networks of the Bromley and from the station, the farthest consumer being about one mile 
Chislehurst stations are quite distinct, although in the course of | from the station. The longest feeder has 0'175 sq. in. 
time they will probably meet one another at several points. | copper, and the shortest 0:075 sq. in. The Chislehurst dis- 
The directors adopted the policy of laying down mains in several | tributors are also 0:075, 0:05, 0:075 sq. in. 
streets before the houses were built, with the result that the | We have already referred to the equipment of the Chisle- 
majority of the houses that are put up are wired for electric | hurst sub-station, and little more remains to be said about it. 
light. There is no doubt that very shortly the number of It has the two continuous-current transformers already 
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described, a combined booster and -balancer set éxactly 
similar to that at Bromley, a battery of the sameé size as the 
Bromley one, and high and low-tension switchboards designed 
on the same lines as those at the main station. In our illus- 
tration one of the two transformers is hidden by the other ; 
the booster and balancer set is on the left, the low-pressure 
switchboard behind the transformers, and the high-pressure 
board on the right. A difficulty apparent at Chislehurst is 
that there is no provision for filing up the commutator, this 
part of one of the machines being in a far from healthy con- 
dition. Even if the transformer were run at a slow speed by 
connecting a few cells to the high-pressure side, no doubt 
sufficient E.M.F. would be generated in the low-pressure 
armature to cause sparks under the file, so that filing under 
those conditions might not improve matters. 
the machines should have been extended, as the two trans- 
formers are ranged exactly behind one another, so that a pulley 
might have been put on each, and thus one be belted to the 
other for the purpose of turning it to file the commutator. The 
motor transformers are started from the low-pressure side, 
and there is no regulating apparatus on the high-pressure side 
—a telephone to the Bromley works answering more or less the 
same purpose when alteration of the high-pressure is necessary. 

Originally a licence was obtained for Chislehurst in 1897. 
A provisional order was applied for in 1898 by some of the 


* 


The shafts of 


467 


— 


résidents in Chislehurst, backed as in Bromley by Messrs. 
Edmundsons, who have found the whole of the capital for 
laying down the plant. There are just 4,000 lamps connected: 
to the mains as the result of nine months’ working. The 
average efficiency from the high-tension to the low-tension 
side of the transformers is stated to be às high as 90 per cent. 
The current is supplied from Bromley, charged at 8d. per unit 
at the Chislehurst end of the high-tension main. The trading 
for the nine months has resulted in a small profit. 


In Bromley there are now connected 7,887 8 c.p. lamps, and 
about 1,000 more are being wired, exclusive of the 4,000 con- 
nected in Chislehurst, which are of course supplied from 
Bromley. We understand that a substantial profit has been 
earned during the year, although we are unable at the present 
time to give the analysis of the works costs, 


Mr. R. L. Gamlen has been engineer-in-chief of the 
Bromley and Chislehurst stations since their start, and Mr. 
E. R. Hill is acting as his assistant at Bromley. Mr. F. T. 
Hanning is secretary and resident engineer at Chislehurst. 
To these gentlemen, to Messrs. Edmundsons, and also to 
Messrs. T. Parker, our thanks are due for the courtesy shown 
to our representative, and for assistance in supplying us with 
the drawings and photographs and much of the data given in 
this article. 


STOCKPORT CORPORATION ELECTRICITY WORKS. 


The Stockport Corporation obtained a Provisional Order in 
1891, but it was not until November, 1896, that any serious 
steps were taken to utilise it. Then the Council authorised 


- — — 


the Gas Committee to combine with its duties that of an 
Electricity Committee, and on Dec. 8lst of that year the 
committee met for the first time and decided to investigate 
the systems in general use. A fortnight apparently sufficed 
to educate the committee sufficiently in this. respect, for 


—— 


was accepted. 


on Jan. 14, 1897, the chairman, Mr. Thomas Webb, pre- 
sented his report; and at the same meeting it was decided to 
request Mr. Ernest Mountain, of Huddersfield, and Mr. J, N. 


VIEW OF ENGINE Room. 


Shoolbred, of London, to prepare reports and estimates. 
Visits by the full committee to Liverpool, Birkenhead, and 
Huddersfield, and by the chairman and engineer to other 
towns, followed, with the result that Mr. Shoolbred’s scheme 
Mr. Shoolbred had recommended a 2 x 280 
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let in February, 1998. As already announced in The Electrician, 
the station was started on Dec. 9. 1893, but the formal 
opening onlytook place on Thursday, Jau. 18th last, overa year 


volts three-wire system, the generating station being built on 
land then occupied by the gas works, and he advised the Cor- 
poration to borrow a sum of £25,000 for electric lighting 
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BATTERY Room. 


after the supply was commenced. When the station started, 
the number of consumers was 80, with an equivalent of 1,596 
8 c.p. lamps; and by Jan. 1st last the number of consumers 


purposes. The Local Government Board inquiry was duly held 
in December, 1897, and the loan of £25,000 was sanctioned. 
Tenders were advertised for in the same month, and contracts 
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had increased to 120, with a lamp connection equivalent to 
7,700 8 c.p. lamps, including 86 arc lamps for public lighting. 
- The following is a brief description of the plant :— 

In the boiler house are two Lancashire boilers 28ft. x 
8ft. Zin., supplied by Messrs. Tetlow Bros., of Hollinwood. 
They are fitted with Wilton’s forced draught. Breeze dust, 
obtained at 23. to 2s. 6d. per ton, is burned, and the stoking 
is by hand. The generating sots, five in number, are direct 
driven. Two of them have a capacity of 140 kw. each, and 
three a capacity of 56 kw. each, being driven by 240 k. P. and 
90 H.. Willans engines respectively. The dynamos were made 
by the local firm of McClure and Whitfield, and are of the 
shunt-wound undertype pattern. They are clearly seen in our 
views of the generating station. The main and two battery 
Bwitehboards are also iliustratel. They are of Messrs. 
Crompton and Co.’s manufacture, and present the usual 
features. | 

In the battery room are two se's of 133 “ R” type Chloride 
accumulators of 750 ampere hou 's capacity, and designed for 
& maximum discharge current of 400 amperes. There isa 


ANOTHER MIZ or Ma«HixERY Room. 


6 ton 38ít. span traveller in the engine room, manufactured 
by Messrs. Higginbottom and Mannock, of Manchester. The 
contractors for the buildings were Messrs. T. and W. Meadows, 
of Stockport; and for the roof, water tank, and ironwork, 
Messrs. Newton, Chambers and Co., of Sheffield. 

The net area of the district is 39:4 square miles, aud both 
feeders and distributors are armoured and laid directly in the 
ground. They are partly of Messrs. Glover's and partly of 
Messrs. Henley's manufacture. Ferranti meters are employed, 
and no meter rental is charged, the price for current being 
5d. for lighting and from 8d. to 14d. for power, and the arc 
lamps being paid for at the rate of £20 each lamp per annum. 
The same committee charge 2s. 8d. per 1,000 cubic ft. for their 


gas supply. ` 


DISELECTRIFICATION PRODUCED BY MAGNETISM.* 


Preliminary Note. : 


BY C. E. 8. PHILLIPS. 


The writer has found that, under certain conditions, am 
electrified body rapidly loses its charge when in the neigh- 
bourhood of a magnetic field. Nor does it, so far, appear 
essential that there be any relative motion between the lines 
of magnetic force and the charged body itself. 

Preliminary experimen!s have been made with apparatus 
consisting of a glass tube 6in. long and lin. in diameter, at the 
centre of which there was cemented upon both the inner and 
outer surfaces a strip of tinfoil lin. wide. Suitable connec- 
tions were then arranged for the purpose of charging either of 
theso metalliclayers by means of an electrical machine. "The 
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pole-pieces of a powerful electromagnet projected into each: 
end of the glass tube through an air-tight flange, and in such: 
a manner as to ensure the production of a strong magnetic 
field at the central portion of the tube. A Sprengel air-pump 
was used to rarefy the gas within the tube, and in the first 
instance the inner coating of tinfoil was charged positively. 
This charge gave rise to the well-known free positive and a 
bound negative charge upon the outer tinfoil coating, the 
presence of the former being indicated by the divergence of 
the leaves of an electroscope connected to that coating. While 


the pressure of the gas within the glass tube was varied over 


a range of from atmospheric pressure to that represented by 
0:2mm. of mercury, the charge upon the inner coating being 
either positive or negative, showed no appreciable indication of 
being affected by the turning on or off of the magnet. But 
at pressures lower than 0:2mm., and when the inner coating 


was positive, the sudden collapsing of the electroscope leaves 
pointed to the removal of the charge through the action of 


starting or stopping the magnetic flux. Although the effect 
was more powerful at tho moment of making or breaking the 
magnet circuit, it persisted in a modified degree as long as 
the magnetic field existed. No such effect was observed when 
the inner coating was negatively charged, nor was there any 
action even in the first case when the magnetic pole-pieces, 
projecting into the tube, were magnetised so as to be either 
both north or both south. ar 

The leaves of the electroscopa were then connected to one 
of the internal pole- pieces, and it was seen that if sufficient 
positive electricity were supplied to the inner coating while 
the magnet was excited it became rapidly withdrawn, and 
ultimately resided upon the pole-pieces thems: 1 ves. 


FORMATION OF THE GLASGOW SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Towards the end of last year a petition was signed by a 
nimber of Glasgow electrical engineers, and presented to the 
Institution of Electrical Engineers, asking that a local section 
should be formed on lines recently approved by the Council. 
The matter has been taken up very energetically by Prof. 
Magnus Maclean, D.Sc., of the Glasgow and West of Scotland 
Technical College; and having received the sanction of the 
Council, he called a meeting on Thursday, the 18th inst., to 
make the necessary arrangements for the formation of the 
section, and to appoint a provisional committee to draft local 
rules and to carry on the work of the section until next May. 

At this meeting the parent Institution was represented by 
Prof. Perry, senior Vice-President, and by Mr. W. G. MeMillan, 
secretary, and there was a goodly attendance of those interested 
in the matter. It was unfortunate, however, that the meeting 
should have clashed with a local lecture, by Prof. Oliver 
Lodge, on ‘ Wireless Telegraphy, and the fascination of this 
subject caused serious diminution of the numbers who would 
have been present at the Institution meeting; notwithstanding 
which, however, there were about 150 present in the large 
hall of the Institute of Engineers and Shipbuilders. 

Prof. Perry, having been unanimously voted to the chair, 
said that in the position in which he found himself it was 
generally expected that a speech should be made. After 
referring to his own early career and his connection with 
Glasgow, where he said that, at the time to which he was 
referring, there was situated the only college where electrical 
knowledge could be ecquired, he stated that already local 
centres of the Institution had been started at Newcastle-on- 
Tyne and Dublin, aud also at Cape Town. He referred 
to. Lodge’s work in wireless telegraphy, and also to his 
own work in the same field, and mentioned that as early as 
in 1889 he spoke of the possibility of telegraphing by means 
of Hertzian waves ; aud, while giving Signor Marconi full 
credit for being the first to fully recognise the possible com- 
mercial advantages of the system, he claimed that the theoretical 
possibilities had been fully recognised by several scientists in 
this country. The various and great changes that had taken 


place during tho ten years were briefly referred, to, and 
then the recent Swiss trip came in for a shareof notice The 


H 
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visit had taught us a great deal: it had enlarged our ideas, 
seeing that they went from a country of cheap coal and no 
water power toacountry of very dear coal and plenty of water 
power. It gave new problems to be tackled. One point, 
however, that Prof. Perry could not view with favour was the 
esteem in which slow-speed plant was held, as he thought that 
we were well ahead in this respect with our almost universal 
adoption of high-speed plant. This year, he said, the Institu- 
tion hoped to go to Paris, where there would be much to 
interest and instruct. Referring to the objects of the meeting, 
he said that care must be taken to have a representative 
council, ard not to elect upon it too many of any one class. 

The first office to be filled being that of President, Lord 
Kelvin was unanimously elected, on the proposal of Prof. 
W. H. Watkinson, seconded by Prof. A. Jamieson. For the 
office of Vice-President three names were put forward, but the 
feeling of the meeting was clearly shown without the need of 
& poll, and on the proposal of Mr. E. George Tidd, seconded 
by Mr. John M. Munro, Prof. Magnus Maclean was elected 
to that post. The post of honorary secretary was under- 
taken by Prof. W. H. Watkinson. Selection of the remaining 
members of the council was a longer process, as 12 names 
were put forward, and it was considered that at the outside 
no more than eight members should be appointed. After an 
exciting poll, the eight ordinary members of council were 
duly elected, the Council thus completed being as follows:— 

President, Vice- President. 
Lord KELVIN. Prof. Magnus MACLEAN, 


Members. 
Wm. A. Chamen, Corporation electrical engineer, Glasgow. 
Francs Teague, Corporation electrical engineer, Pais'cy. 
Wm. Lackic, chief assistant electrical engineer, Glacgo sw. 
W. B. Sayers, consulting engineer and electrician. 
Thomas Young, consulting engineer, ard engineer to the Glasgow 
International Exhibition. 
Prof. Andrew Jamieson, consulting engineer. 
Henry Martror, manufacturer. 
John M. Munro, cont: actor, 


Honorary Secretary. 
Prof. W. H. Watkinson, 

Mr. McMillan then gave a short description of the require- 
ments of the sub-section and of the method of working the 
rame, referring also to the qualifications of candidates, &c. 
After the usual votes of thanks, the meeting terminated. 


ELECTRICITY WORKS ACCOUNTS. 


Derby Municipal Electric Supply Works. 

The results of the operations of this undertaking during the 
year ended March 31st last are very gratifying. Not only in 
the increased business done and acquired, but in economy of 
working, these results indicate very material improvement 
over those of the preceding years. 

The year’s output at 491,063 units sold marks an advance 
of no less than 44:1 per cent., while the equivalent lamp con- 
nections have risen from 21,600 to 27,000, or 25 per cent. 

Althcugh the average revenue from supply has remained 
fairly constant, the total from all sources bas diminished 
from 5:54d. to 491d. per unit sold. Happily, a considerably 
greater reduction in the costs has been effected, resulting in a 
drop in the ratio of the costa to revenue of from 59:1 per cent. 
to 55:6 per cent., a greatly improved working profit and a 
substantial balance to the good, even after meeting the deficit 
which was the result of the preceding year's operations. 

The excellent improvement in the aggregate costs indicated 
by a drop from 3-28d. to 2:78d. per unit is almost wholly due 
to reductions in the works costs, or more particularly in the 
generating costs. The fuel item of 0:982d. per unit in 1897-8 
certainly left rcom for the improvement which has taken place 
in this respect, and which has brought down the expenditure 
on this score to the average. Oil, waste, water, stores 
stand at a very fair average, while ** wages at station” and 
“ repairs and maintenance at station ’—especially the former 
—show very low figures. The management charges have 
risen, but the rise is more than balanced by reductions in the 
property charges. Doubtless the ixaproyement in the costs 
is no more than a natural effect of not only a largely increased 
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output, but also of an increase in the load factor from an 
abnormally low figure to one slightly above the average—viz., 
10:9 per cent. This latter cause is, however, in its turn a 
result upon which especially Derby is to be congratulated, 
and we hope to see the aggregate total costs soon reduced at 
least 0:26d. per unit from the present value. 


Leicester Municipal Electric Supply Works. 

In our second table the accounts of the Leicester undertaking 
are dealt with. Here, again, it is pleasant to mark the good 
progress which is being made in the accession of new 
business, and also in reduced costs, even under the adverse 
conditions of a low load factor. From the following table it 
will be seen that the load factor at Leicester has been oom- 


paratively very low, but that it is steadily improving :— 


i fons Load Working proft. 
x amp utput. 
Year. No. LM connec- | Units id f Per cent. 
COBBMIBSES. en sold, Sent. Actual. | to meau 
| cap. erp. 
1595 ; 133 | 10,184 | 77767| 50 | 572d. | £680 | 201 
1896 220 16,864 | 169,668! 54 | 378d. | 2,048 570 
1897 331 223.757 | 262,179; 58 | $0013. | 2,758 6:81 
1898 435 57,240 380,180 66 | 2454. 4,974 718 


The output of 886,186 units sold exceeded that of 1897 by 
no less than 47:8 per cent., while the lamp connections show an 
increase of nearly 57 per cent. 

The average revenue received per unit has remained prac- 
tically steady, but the aggregate costs have been reduced by 
0:57d. The figure at which they now stand— viz., 2˙ 18d. per 
unit—being well below the average under the existing con- 
ditions of output and load factor, this is an excellent result. 
Considering the load factor, the aggregate and the several items 
of generating costs are well within the average. Th: fuel 
itom at 0:49d. per unit is quite 0 2d. below what we sould 
have expected. 

As the result of the year's operations the working profit 
reaches the excellent figure of £4,974, being at the rate of 
7:78 per cent. of the mean capital expended. Owing to large 
additions to the capital expenditure, the interest and sinking 
fund charges were much heavier than in the year before; 
nevertheless, it is good to find that the deficit brought forward 
is being rapidly met, the net result of the year's operations 
being a profit of £691. 


The following is a list of electrio supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal) Jan. 12, 1900 Lancaster (Municipal)...... Jan. 19, 160) 
Ayr (Municipal)............Sept. 22, 1990 | Leeds (Muoicipal)..........Dec. 1,1999 
Bedtord (M . May 19, ,, |Leloester (Municipal) ...... Jan , » 
Belfast (Municipal) ........ 15, „ Leyton (Municipal) ........ 8 ^ 
Birm Compeny)....Bept. 15, .. | Li i (Municipal)...... June 9. s 
Blackburn MEM ... Jah. 19,1900| Man e ay omy 11. „. 
(Municipal) . . . . Sept. 29, 189 Newcastle and ct (Oo.) 6, « 
Bournemouth (Company) .. April 28, „ |Newcastie-upon-Tvne(Co.) April 14, ., 
Dolton gee pia CENT Ta Nov. 24, „ | Newport (Mor.)(Municipal) Dec. 15, » 
M pal eeeeve A 1 9 09 N toa (Company) . Oct. 90, Ld 
Brighton Munici [NINE Ay 12, 90 Norwich vir, eed . co s Nov. M, U 
Bristol (Municipal) ........ July 16, „ | Notting Hill ( Ì =.. Mar. 17. 
Burnley (Municipal) ...... Aug. 28, „ Nottingham (Municipal) . July fl, » 
Burton · upon - Trent (Mun.) April 21, ,, [Oldham (Municipal) , 
Bury (Municipal) .......... Sept. 23, „„ | Oxford ( . May 19, » 
Cambridge (Company)...... Mar. 10, „ | Pontypool(Oom ) ay " 
Cardiff (Municipal) DU FRE Dec. 15, „ | Portemonth (Muni July 14 » 
Charing Cross ( pany) ..Mar. 17, ,, |Prescot (Company) ........ Dec. , 
Chelsea (Company) Esaa Eeeh ar. 31, ,, |Preston ( pany) )) Sept. " 
Cheltenham (Municipal)....Nov. 10, „ | Reading (Company)) Oct. 13. „ 
Chester (Municipal). June 28, „ Com N Oct. 13, » 
City of London (Company). Mayr 12, „% ei 3, „ 
Clerkenwell (Company) ....Aug. 18, , St. Helens (Municipal Dee 8, , 
Derby (Municipal) ... .... . 9,1898 St. James & Pall Mall (Co.) . Feb. M „ 
Dewsb (Munictpal)......Nov. $4, 1899, 8t. Pancras (Vestry) ........ May " 
Dover (dom J) cec wi ne 2, „ |3heffield (Municipal) ...... Dec. W, ; 
Dundee (Municipal)........Jan. 12, Sh toh (Ves . . . Och, S 
Baetbourne (£ mpany) . . July 22, 1698| Southampton (M pel) ..Nov. 10, » 
Edinburga t unicipal) ....Nov. 17, 1899 Southport (Manicipal)...... July ' 
Breter (Muni reer Aug. 6, 1898 South Shields (Municipal)..July 7, » 
a w (Municipal) ...... Sept. 1, 1899 Stafford (Municipal)... . 2), „ 
Guildford (compen V MC ay 6, ,, |Sunderiand (Muni )....July 28, „ 
Halifax (Munic 7 July 2t, ,, aunton (Muni .. June 16, n 
Hammersmith (Vestry) . . . May 26, „ | Tunbridge Wells (Mun.) .. Sept l, n 
H (Vestry) ...... Aug. 25, „ | Wakefield (Municipal) . . . Dec. l, » 
Hanley (Municipal) ........April 18, ,, | Walsall (Municipal)........Jane 23, » 
Harrogate (Municipal) .... Oct. 90, „ |Wandsworth(Oompany) - Aug. 1f, » 
Harrow {Com KS une 16, „ | Westminster (Company) ..Feb. 24, » 
Hast'gs & 8t. Leon ards (Co.) April 39, 1898 Whitehaven (Munici .. July 28, n 
H'use-to- H'useCo.(K'ns'gt'n) . 81, 1890 Windsor (Company)). „ » 
Hove (Company) (— Mar. 10, „ Wokleg (Company) ........Uec. 25 ., 
Huddersfield (Municipal) - Oct. 6, „, verham June 30, n 
Islington (Veatry)..........Oct. 27, „ | Woolwich (Company) Jan. 13, „ 
Tena gton & Knightabr (Co.) Mar. 8, ,, | Worcester ed e S April 7. n 
Kipngston-upon-Hull (Mun.) June 9, ,, | Yatmouth (Munte! „Nov. 3 „ 


Kingston · on · Thames (Mun. ) April 21, ‘a 
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System of Supply |... eee — M — 
r n 2 
YEAR ENDED 

QUANTITIES— 

( TTA 

"n BOLD (TOTAL) „„ II II II ALII I. II.J 

n gold to consumers CCT UU UU II II . 

„ old for public lighting, &c, ....... m sass ass osans m sss 

„ used on works ....... . eee 


UNITS SOLD PER 8 C.P. LAMP CAPACITY ............... 
Maximum supply demanded ,........—.. q an sa 
Number of public lamp . eee mmm 
Number of consumers 


Connections to mains in 8-c.p. lamps ..........—. ese 
CAPACITY OF PLANT IN 8.C.P. LAMPS .......0.0...... 
CAPACITY OF PLANT IN KILOWATTS... ............ 
CAPITAL— 
AUTHORISED (TOTAL) „„ „% „ „„ „„ „„ 
Share ITI ——BUꝓ—— 2 — — ũ——ũ1 ð·àB2«O2 2 — —— 
Loan (including Debenture charges). m s= s= 
r shevatens S ER 
U be — gasses sen cee 
Loan (including Debenture charges) ...... — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share (unissued) .......... apse vat eb spices — gee eee 
Share (uncall ed) — .— ——— rssi 
Loan (including Debentures) ....... — caress ooe 
„„ —— P 
RESERVE OR SINKING FUND .......—.— eere 
DEPRECIATION FUND .. e — asas 
BXPENDED (Tor)) aeai oui que — 
Lands and buildings ............. 6685 PORTS 
Plenb iibro epi candines ——— MM P AER ANT , 
.. ͤ———A zu anu AV spa 8 és 
Miscellaneous .......... — hs patesideeed; 
BALANCE OF CAPITAL ACCOUNT... . . 
REVENUE— 
TOT. „ „„ „ eee IL „ oe eee wee FF ee ee 
e . 
" NGG o pési e ok asas: 
u publle Babe... AAA 
" BANG OF Ta, A E 
miscellaneous sources 


„ eden P ES CPCH RO SET PERRER apa 5 
Generation of electricity ......cersecccssecsecsesssssesscesenses 
Fuel (including cartage, &c.) ..... . sess 
Oil, waste, water, stores. emere 
SOOO. ab stellam 2.1: onera tot eno ioa ooo A 
Repairs and maintenance at station .................. 
SRG Qf QUIA . 
.es dees see ses este 8650 
Repairs, renewals of mains, &c.........—.............. - 
Public lighting mse ........ Vies edi sessenas see bse ese 
Attendance 


„ eh) 


Royalties 


at tee „„ „ „ e Ce | 


P AA A y venitusa AC ese 
Establishment charges ..........— eene nnns 
% ² AWP 0 ahErE iai 


FINANCIAL RESULTS— 

WORKING PROFIT FOR YEAR kx kk 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund 
Net interest on loans (incl. Debenture charges) 

BALANCE FROM LAST ACCOUNT ................ esee 

n» AVAILABLE FOR DISTRIBUTION, e.. 

a MEET CC 

ORDINARY DIVIDEND PAID ............ . 8 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity . e 
REVENUE PER KILOWATT CAPACITY 
Expenditure per 8-c. lamp capacity ............. eese 
REVENUE PER 8-C.P. LAMP CAPACITY ................ es 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 
Price charged for lighting, per unit .. . . 
Price n 


***a t actin tn 


»$*985599*9597952259»*9* 


Price charged for public lightinn- gg A 


Alternate-current transformer sub-stations. 
T. P. Wilmshurst. 


DERBY. 


Alfred Colson. 


LEICESTER. 


Leicester Corporation, 
December, 1894, 
Alternate-current transformer sub-stations. 


DERBY.—REMARKS—a Over-expended. b Being insurance charges. 
8 hours «f maximum demand per week, 2d. for next 18 hours, and 1d. per unit after. 


c On maximum demand system (14 hours). d 3d. for first 


e Includes £177 to insuranc? ant Nm tipy 
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————— — M Áá— n Y 


MAR. 31, 1898. MAR. 31, 1899. | DEC. 31,1897. DEC. 31, 1898. 
383.601 533,214 349,433 £27,173 
340,783 491.063 262,179 386,186 
210,758 351,074 262,179 386,185 
130,025 139,983 A die 

9,544 12,582 — Sa 
174 146 12:4 773 
691 kilowatts 512 kilowatts 515 670 kilowatts 
77 77 arc, 70 (16 c.p.) glow — nil 
317 -- 331 475 
21,600 27,000 25,751 37,240 
19,580 33,750 21,080 59,000 
627 1,080 1,600 
Per kilowatt Per kilo ¢ 
— e £80,734 £748 £76,467 £77,808 £486 
— — 80,734 74:8 76,467 77,808 45:5 
£60,734 £963 60,938 564 42.748 71.808 48:6 
60,724 96°3 60,734 56˙2 42,748 77,898 48:6 
— — 20,000 18:5 33 719 nil === 
4,451: 7:10 5,506 510 — 400 0°25 
1,772 2°83 2,698 2°50 3,741 5,593 3:49 

65,909 105 76,565 70°9 45,853 82,079 513 

11,911 28 3 11,972 111 5,565 5,566 5:48 

28,096 41:8 35,931 33˙3 22, 173 43,714 504 

25,521 40:4 28,112 26:0 17,814 25,158 161 

550 0:877 550 0:509 800 ' 2.040 1:28 

- 5,175^ -825 1-155974 | -144 || -3105*' 4˙60 — 4,271 — 2°67 

Total. Per unit sold. Total, Per unit sold. | Total. Perunit sold. Total, Per unit sold. 

£7,577 5543d. | £10.052 4'910d, £6,040 5:530d. | £8.888 5˙520d. 

4,955 3˙ 488d. 7,222 3°530d. 46 4°985d, 8,044 5000.1, 
2l 0°015d. 2l 0°010d. 164 0°150d. 234 0:145d. 
2,408 1°695d. 2.440 11924. | — —- — — 
461 0 325d. 347 0°162d. 439 0:3944. 611 0:380d 
38 | 0°023d. 22 0011d. | -- — — — 
i 
£4.656 | 3:277d. | £5,587 2˙731d. £3,282 3005d. | £3,916 2 431d. 
3.541 2˙493d. 4,009 1260d. 2,551 2:335d. 3,133 1948d. 
2971 z092d. 3,158 I'540d. 2 243 2-058d. 2585 1607d. 
1,394 0:9824. 1,491 077294. | 518 0'529d. 786 0 489d. 
227 0°160d. 284 0:1391, 192 01764. 245 0:151d. 
803 0:£694d. 701 0:543d. 1,047 0°959d. 1,069 0°665 1, 
535 0°377d, 655 0°320d, |! 426 0*390d. 487 0:5034. 
109 0:07 7d. 335 0: 164d. | 308 O- Sd. 548 Od. 
42 0 030d. 66 0:0334. | 182 0:164. 350 0°218:1. 
67 0:0474. 269 0˙1324 125 0°115d. 193 0 123d. 
461 0°325d. 521 0°255d — — — — 
225 | 01574. 325 0:188d — — — 
238 0°168d. 136 0°067d — -- — = 
1115 0786d. 1,578 0 771d. 731 0:6694. 783 0:487d. 
217 | 0 153d. 216 01064. || 296 027 1d. 303 0'190d. 
893 0:633d. 1,962 0*G664d. || 435 Od. 47 Od. 
631 0:4444. 852 0:4164. || 200 0:183d. 250 0°155d. 
56 | 0:039d. 37 0:018. 15 0:014d. 18 0:011d. 
118 0:083d. 285 |- 01391. 216 0:1984. 206 0'128d. 
93^ 0:066d. 190* 0-0¢3d. 4b 0:004d. 4^ 00034. 
| | 9 n % to mean 
Total. X Rd race Total. Eddie Total 8 Total. cap.exp'nded 
£3,221 | 517% | £4465 | 627% 657% | £4,974 | 1187; 
— | — — — — _— 
1,817 2-97% 1,928 2717 2711% 2,156 5:34% 
1,749 | 2:817/ 1,732 | 043% | 35217 2,144 3:35% 
— CR -374 | 05257 - 9827 - 1,370 2:147; 
374 0:620 E | MISE 3:269; 679 100% 
59:1% 55:6% 5137 4417 
£7. ee £5. 85 £4. 178. 2d, £2. 8s. IId. 
£12. 11s. Od. £9. 6s. 2d. £8. 19s. 0d. £5. 11s. Od. 
4s. Od. 33. 37 33. 14d. 18. 61d. 
83. Od. 58. llid 5s. 81d. 3s. 65d. 
78. 34d. 78. 51d. 58. Id. 48. 94d 
61. to 3d. e 6d. to 3d. e 5d. cd. 
3d. to 14. 4 3d. to 14d. ed. 
— 2d. per lamp-hour. — p 


2d. 
CERERI] Ch 


THE ELECTRICIAN, 
The glectrician. 


The oldest Electrical Journal (established as a weekly Journal 1861—1878) 
' e 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1,2 & 3, SALISBURY COURT, FLEET ST., LONDON, 

Telephone: 949 Holborn. Telegrams: : ' ELECTRICIAN NEWSPAPER LONDON.” 


AU Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher THE ELECTRICIAN," Salisbury-court, 
Fleet-street, London, E. C. Cheques and Money Orders should be made 
payable to ‘THE ELECTRICIAN” Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co." 

All Editorial letters to be addressed to THE EDITOR. 

All letters for insertion in THE ELECTRICIAN,’’ or containing questions, 
must be accompanied by the name and address of the writer as evidence of 

good faith. No notice whatever is taken of anonymous communications, 

«Tux ELECTRICIAN” is published every Friday morning, in time for the 
. morning mails. It is on sale at the railway booksta s throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers ana 
Newsvendors ; or nb ie the Publishing Offices, as above 

New Volumes of ** THE ELECTRICIAN” commence in April and October. 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN” 


472 


are as under :— YEAR  FIALF-YEAR QUARTER ioe free, 
United Kingdom 26s. od. 18s. 6d. .. 738. Od. ble 
Postal Union ... 30s. 0d. 16s. Od. 8s. Od. Ta vance, 


— —ñ—ñ 


: THE ELECTRICIAN” offers exceptional advaulazis to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed, 

Advertisement Rates, &x., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must roach the Office 
not later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must ba in Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to B p.m. on Thursday. 


——————- 


ELECTRICAL BOOKS AN D PUBLICATION S. 
An Books, Newspapers, and other publications can be ordered. direct of 
„ THE ELECTRICIAN" Printing and Publishing Company, Limited. The 
«ill motos *! ELECTRICIAN" SERIES of Standard Electrical Works at present 
consists of— 
ELECTRICAL TESTING FOR TELEGRAFE ENGINEERS. By J. 
ELTON Youna, M. I. B. B. Price 10s. 6d st aE OREL. 11s. 

THE STUDENTS’ GUIDE TO SUBÀ ABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. P ao abroad, 6s. 8d. 
BIB OF X-RAY LITERATURE AND RESEARCH. Edited 

by C. E. 8. PHILLIPS. With an introduction on, the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving “ Practical Hints” on the subject. 
THE FOTENTIOMETER AND ITS ADJUNCTS. By W. OC. FisuHen. 


LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F.C 
RAPHARL. Price 56. 

` MOTIVE POWER AD GEARING. By E. Taeucerr Carrer. Price 

nn GAE GABLE LAYING AND REPAIRING, By H. D. WILKI- 


e 12». 6d., t free, 
ELECERICAL LABORATORY NOTES AND FORMS (Element and 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., F.R.8. ied parcalari 


on application. 
ELECTRO OMAGNETIC THEORY. By OLIVER HEAvisIDE. Vol. I. Price 
12s. 6d., post free 188. Vol. II. Now y. Price 19s. 6d. ; post free, 138. 
THE ALTERNATE bere TRANSFORMER IN THEORY AND 
. A. FLEMING. VOL. I.-THE INDUCTION OF 
. Price 12s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d. . post free, 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D.Sc., F.R.S. 98 original illustrations, price 78. 6d. | 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By ze 
J. A. EWING, M.A. Price 10s. 6d., post free, Also in German, 8s. 6d; post fre 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS „ 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post 
ELECTRO-CHEMISTRY. By Dr. GEORGE GORE. Price 36, post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price és. 6d., post free. 
DRUM ARMATURES AND 8 (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. post free. 


TH. rrr mih chi E LAMP EM DITS MANUFACTURE. By GILBERT 


A POCKET 300K OF’ LECTRICAL ENGINEERING FORMULE. By 
W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad &s. ; 
large-paper edition, 12s. 6d., post free. New edition in the press. 
‘‘ THE ELECTRICIAN ” PRIMERS. In Two Vols. Pa 
t free 2s. 2d. each; 3 (i post free 2s, Mi. 


— 8 1 Ike free 


covers 
each. s 


HY: SIGNALLING across SiPACR WITHOUT WIRES 
BY WIER E WAV. By Dr. O. J. Lope. Enlarged Edition. Price 28. 6d. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, TRACTION, &c. 

A. C. CURTIS-HAYWARD, B.A. Price 3s. 6d., post free. 
CARBON Price ie bod FOR rue ELECTRICAL PURPOSES. By FRANCOIS 
EHL. cel 

^AI MANUFACTURE O OF "ELECTRIC LIGHT CARBONS. A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 

THE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 
Edited by W. W. BEAUMONT. Price 88. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION, 


JANUARY 26, 1900. 


* ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE.—By Dana Smeram and F. C. RAPHAKL, 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wans. Fully Illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“ THE ELECTRICIAN" WIREMAN'S POCKET-BOOK.—Edited by F. O 

“The Electrician ” Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal, 

THE ELECTRIO ARO.—By Mrs. Ayrton, This work will shortly be 
published, and will contain an historical sketch of the early experi- 
ments on the electric arc, as well as the important results of recent 
researc 


SPECIAL NOTICE. 
With this issue of “THE ELECTRICIAN” is published a Supplement 
Sheet Table of ELECTRIC RAILWAYS AND TRAMWAYS IN THE UNITED 
- KINGDOM for 1898-99, which all purchasers of the Paper should receive 
gratis. Complaints of non- eoe pt should be promptly made to THE 
PUBLISHER. 


NOW READY.—VoL XLIIL of “Tae Exxorricun” (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18s. 6d, Also ready, Cases 
for binding. Price 2s., by post 2a, 3d. 

One complete set of the Second Series of THE ELECTRICIAN can now be 
supplied. These seta are very scarce, and early application should be made, 


PROGRESS IN ELECTRIC TRACTION DURING 1899. 


Our annual supplement sheet table of electric railways and 
tramways of the United Kingdom is published with this issue, 
and, we hasten to say, it marks substantial progress during 
the past year. The first casual glance will suggest such pro- 
gress, the length and breadth of the sheet being considerably 
augmented by comparison with the sheet issued a year ago.. 
It is only in its length, however, that increase in the number 
of undertakings is shown, the other axis of the two co-ordi- 
nates having been elongated on account of the numerous 
additional columns of useful data. Dealing first with 
the growth in the actual undertakings, we may say that 
the present sheet deals with a total of 180 lines in all stages 
of development, while the corresponding number in the 
previous sheet was only 154. There is thus an increase of 26 
lines of all classes, or some 17 per cent. Of these 180 lines, 
41 are in actual operation, and 28 are in progress of 
construction; while the remainder include 12 under- 
ground railways projected for construction in London, 
together with 99 projected light railways and tramways 
in various parts of the United Kingdom. There are seven 
more lines in operation than there were last year; the 
number of limes under construction has grown from 
27 to 28; and the number of projected schemes now stands 
at 99, as against 98: besides which many of the lines work- 
ing & year ago have greatly increased in mileage. It will be 
borne in mind, of course, that lines have passed from one 
class to another during the year, so that the new-comers ara 
far more numerous than is indicated by the difference between 
the figures for the two years; also in spite of the fact 
that many of the projected schemes in our sheet last year 
have been postponed indefinitely or abandoned altogether. 
With regard to the aggregate mileage of single track of all the 
lines now in operation, this item would appear to have grown 
from 240 to 422 miles, of which nearly half the increase is 
due to extensions to already existing lines. In the frequency 
of ear service, also, many lines show great advance, as 
indicated by the growing number-of cars and the increased 
power at the generating stations; and doubtless our readers 
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will discover other and similar indications of progress in the 
comparison between the columns for the present and the 
previous year. 


With regard to the new columns which appear in our | 


Supplement this year, we have hoped that, by the introduction 
of these, new data might be presented in a form convenient 
for comparison, while data that have previously appeared are 
now thrown into a still more convenient form. It is our 
belief that, wherever data of a numerical nature are to be 
presented for comparison, nothing is so convenient as the 
arrangement of such data in columns aligning all the under- 
takings in alphabetical order. For non-numerical or un- 
codified data, a paragraph of remarks serves well enough; 
but the paragraph form, when used for a series of numbers, 
is an exasperating weariness of the flesh, besides directly 
conflicting with the main object of the table. We have there- 
fore removed, so far as has been possible, all numerical data 
from the Remarks" column; and, further to facilitate 
reference, we have subdivided this column into two, 
besides splitting many of the other columns into two or 
more sub-sections. It only remains for us to express our thanks 
to the engineers and others who have 80 ably and loyally assisted 
us in compiling the vast quantity of information for these tables. 


Ifany of them have felt this service a burden, we trust they will ! 


find ample compensation in the ready means now afforded for 
them to compare their own lines with every other existing 
line. Itis only by hearty co-operation on the part of engi- 
neers and others in charge of lines that such & compilation 
can be rendered of real service, as well to themselves as to 
the general electrical publico. We trust our traction supple- 
ment this year will be found fally as useful, and meet with as 
cordial a reception, as on previous occasions. 


REVIEWS. 


Copies of any of the undermsntioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


Electric Lamps and Electric Lighting. By Dr. J. A. FLEMING, 
F. R. S. (London: The Electrician " Printing and Publiehing Co.) 
1899. 6s. 

It is satisfactory that a second edition of Dr. Fleming’s 
book is needed so soon. A set of Royal Institution lectures 
developed into a decent-sized book, and the book has developed 
into a second edition, with about 50 extra pages. It would 
be difficult to find a general treatise on electric lighting, 
scientifically correct and yet not too specialised, which could 
compare with this work. It is easy to find books on the 
dynamo for dynamo makera, and books on various branches 
of electrical engineering ; and inaccurate popular treatises on 
general electrical engineering are very common. But Dr. 
Fleming has discovered a long-felt want —itself an achieve- 
ment — and has most ably filled it. 

The new edition is the original book, as published four 


years ago, with additions inserted wherever necessary. The 


chapter on arc lamps, for example, now includes the treat- 
ment of the enclosed arc. Very little is known by the average 
electrician of the ways of this curious lamp, and Dr. 
Fleming’s new edition is therefore all the more welcome. 

Dr. Fleming is at present indulging in an electrical unit 
orgie, and it is therefore the more disappointing to find him 
writing about the '*candle-foot," efficiency in watts per 
candle," and strength of current.” We have not noticed 
“rate of speed," or specific resistance in microhms, or 
„% megohms per mile” in connection with cables, but would 
not be surprised to find them. The criticism of these small 
points in nomenclature may be rather pedantic; but if you 
want to enjoy an author, you must read him for information 
and feel confidence in him. These common little inaccuracies 


make you feel he is sometimes a slatternly thinker, and if he 


thinks crookedly where it is obvious, you feel he may also 


think crookedly where it is not; you therefore lose con- 
fidence, and feel you have to read with the uncomfortable 


tension of the critic, instead of the satisfying absorption of the 
pure imbiber. 

Finally, all that can be said is that the book is so good 
that the best thing Dr. Fleming can do is to write another. 
A subject may be suggested — namely, the Aro Lamp. This is 
generally discussed solely as to the arc itself, and the curious 
physical phenomena connected with it; or else we have 
nothing but descriptions of mechanisms. There is, we 
believe, no book dealing with the mechanism rationally, 
showing the conditions necessary for sensitiveness and the 
avoidance of hunting, and the elimination of humming in 
alternating mechanisms. Dr. Fleming might well enlarge his 
chapter on the arc into a special treatise on arc lighting. 

J. SWINBURNE. 
Le Phénoméne de Zeeman. 
et C. Naud.) 2fr. 

This little monograph is another of the series edited by a 
strong committee of French physicists, dealing with various 
branches of pure physics in such a manner as to assis! 
students engaged in making investigations in these or 
associated subjects. The work already done is in each case 
carefully summarised, the position of that science is impar- 
tially stated, and a fairly exhaustive bibliography of the 
subject is appended either as footnotes, at the ends of the 
chapters, or at the end of the book. We might suggest, how- 
ever, that the usefulness of a book of this nature and wi'h 
these objects might be considerably increased if references 
were in every case collected at the end of each chapter, or 
even at the end of the book, so that they might be the more 
handy for reference. The book before us gives a brief, yet 
ample, statement of the experiments which have been 
conducted in France and elsewhere on the relation between 
magnetism and optics. An historical summary is also given 
in which numerous magneto-optic phenomena, distinct in 
general character from the Zeeman effect, are referred to. 
These include the experiments of Faraday, Tait, Chautard, and 
Fiévez. The discovery of the widening of the sodium line ina 
strong magnetic field by Zeeman, of the multiplication of 
the normal spectral lines, and the reversal and polarisation 
phenomena consequent on this multiplication, discovered by 
later workers in every part of the world, are entered into in 
greater detail and occupy the larger portion of this little 
book. Every student engaged in magneto-optic work will not 
fail to find this book of invaluable assistance. 


By A. Cotton. (Paris: George Carrá 


“THE BREAKDOWN OF THE ELECTRIC LIGHTING 
ACTS.” * 


A Gas Journal’s Criticisms. 


The disappointment of the West End population with the public 
electric lighting is quite pathetic to witness, especially from the safe 
vantage ground of a gas-lit interior. We have dealt in another 
column with some of the features of the existing situation, with 
special regard to the interests more immediately concerned. It is 
permissible, however, to discuss it here in a general way. Matters 
have come to a climax with the particular electric lighting company 
implicated, the London County Council having just triumphantly 
brought off a prosecution for default, aud secured a penalty. This 
kind of thing cannot long be borne by any supply undertaking ; 
so that, unless the Metropolitan Electric Supply Co. can pull 
themselves together in time, they will find their prospects 
gravely affected by their vicissitudes of the autumn. The 
recent deputation to the President of the Board of Trade, 
sufficiently dealt with e'sewhere, was not remarkably disin- 
genuous ; but, unfortunately for themselves, the directors of the 
company had not been quite straightforward in their excuses for 
the undeniable shortcomings of theirsystem. Apart altogether from 
these petty and interested considerations, there s'ands the main 
question of whether electricity supply from a central station—the 
term is no longer to be used in any topographieal sense—is suitable 
for anything else than a “fancy” trade. It is admitted by The 
Times that, “of all the lights in use, the electric light is the most 
irritating and depressing when the supply is insufficient. Deficiency 
of other lights causes obscurity, but leaves things in their normal 


* From the Journal of Gas Lighting, Jau. 25. [We refer to this article 
in our editorial comments this week.—-Ep. E.] 
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relations, Electric light with insufficient voltage acquires an 
abominable orange tinge, which may be warranted to give the most 
tastefully decorated drawing-room the aspect of a dungeon. But if 
the companies choose to supply electricity three or four volts below 
standard, thera is apparently nothing to be done except by strong- 
minded people who switch off the whole thing and light a few 
cheerful lamps.” The writer then goes on to gibe at the 
Board of Trade for its failure to deliver the public from a 
worse tyranny than that of the gas companies—“ these miserable 
relics of dark ages in which the Public was sacrificed to monopolists." 
The gas companies bave simply been succeeded by traftickers in a 
system in which “the badne:s of the light makes no appreciable 
difference in the bill." There is sufficient lucidity in the mind of the 
wiiter to enable bim to perceive that neither competition nor 
municipalisation is a remedy for the evil. Two electric lighting 
companies are not together more reliable than one; and munici- 
palised eupplies are certainly no better than others, 

The important point to be laid hold of, and kept in remembrance, 
is that the much-vaunted Electric Lighting Acts have completely 
failed to protect the interests of the consumers all along the line. 
The cardinal feature of the Acts, in which they departed most 
signally from gas legislation, was their construction on the principle 
ot limited time of exploitation. In addition, the undertakers were 
not to be allowed to introduce into their systems anything to the 
rejudice of the consumer. These statutory arrangemen!s have now 

en in operation long enough to enable the public to see how the 
theory has worked itself out in practice. The result is not flattering 
to the experimentalists in legislation who imagined they were going 
to put in the shade the Gas Acts from 1847 onwards. Whatever 
effect the principle of limited duration may bave on the finances of 
an electric light company—and this has not vet been fully disc!osed — 
it absolutely fails to benefit the consumer in the smallest degree. 
That electric lighting company would be happiest who should so 
contrive all their plant of everv kind that the whole would tumble 
into dust, like the wonderful * One-Hoss Shay,” on the dev after 
the expiration of the provisional orde”. With regard to the 
enactment against doing anything to the prejudice of the con- 
sumer, the recent increase of voltage of the current sent out is a 
violation of the spirit, even if not the letter, of the Act. Indirectly, 
consequentially, and remotely, the change may be to the ultimate 
advantage of the consumer, as tending to reduce the capital burden 
of the undertakers. But this benefit, such as it is, will only begin 
to reach the consumer in the shape of a reduction of a halfpenny per 
unit, or so, on the price of current after the proprietors have had 
their full and back dividends. That is to say, a change of system to 
the highest legal voltage to-day will poesibly benefit the consumer 
ten or a dozen years hence—if the economy is not meanwhile 
absorbed in the charge for depreciation, which is more than likely. 
The immediate difference, whatever it ix, is all against the consumer. 
We recently published an article describing the state of the incan- 
descent electric lamp industry, and have nothiog to change from. 
The natural and necessary improvement of the manufactured 
article, which follows from the development and expansion of the 
trade under the foreing of commercial competition, has in this 
case no reference to the needs of the lamp user. The march of 
improvement bas been in the direction of the production of a 
lamp to suit the high-voltage current and to tell at a reasonable 
ice. It is so difficult to do this, that economy of current, which was 

ing cought after ten years ago, has been ignored by common consent, 


The consumer, however, suffers not only from broken lampe 
and a high consumption of current at the fashionable increased 
voltages. IIe is al-o victimised by the enhanced effect of varia- 
tions of pressure at the higher limits When central-station 
lighting was starting at 52 volts, variations of this pressure 
were of comparatively little importance to the lamp user. This 
original voltage, by the way, was the best all round for the incandes- 
cent electric lamp. When the supply companies put up their 
pressure to double this figure, it was a little hard on the lam 
makers; but the latter rose to it, and met the demands on their ski 
and resourcefulness. Meanwhile, the consumer was made to feel 
that a variation of 5 per cent. in the voltage was a matter of some 
importance to him. Still the different parties to the connection rubbed 
along fairly well. The regulation of generating machinery kept 
pace with the advance of pressure ; and as no customers of an 
electric lighting company in the United Kingdom knew anything 
better, they had no legitimate grievance on this head. Nowa- 
days all is changed, and tor the worse. A drop cf a few volts in the 
high-pressure terminals reduces the lampe to the irritating condi- 
tion described by The Times; and the meter registera all the same. 
The Pall Mall Gazette, commenting on this state of things electrical, 
declares that, if it is not mended, “indignant heads of families will 
be compelled to fall back on the dull but constant ministration of the 
Gas Light and Coke Co.“ The alternative is not so bad as all that. 
There ministratiors are not necessarily dull," although they are 
virtuously constant. This is an age that is pleased with change ; and 
. achange from electric light to gas will not be a reversion, but a step 
forward into greater brightness, 


MODEL TELEPHONE LICENCE. 


The Postmaster-General has issued & model form of tele. 
phone licence for local authorities. A form has also been 
repared for companies, differing in some respects from that 
or local authorities. The following is a reprint of the local 
authority licence :— 


Dated 19—. 
TELEPHONE LICENCE. 
Form A.— Local Authority. 

POST OFFICE TELEGRAPHS. 


HER MAJESTY'S POSTMASTER-GENERAL 
and 


This indenture, made the ---- — - -— .— ———-- between the Moet 
Noble Henry Duke of Norfolk, Earl Marshal and Hereditary Marshal of 
England, K.G., Her Majesty's Postmaster-General (who and whose suc- 
ceasor in the office of Her Majesty's Postmaster - General for the time being 
are intended to be hereinafter included in the term “the Postmaster- 
General "), on behalf of Her Majesty of the one part, and 
(who and whose successora for the time being are intended to be herein- 
after included in the term the local authority) of the other part. 

Whereas the local authority are desirous of carrying on the busines: of 
constructing, manufacturing, maintaining, working, and using within the 
area defined in the schedule hereto (which area is hereinafter referred to 
as the licensed area), telegraphs, the tranemitting and receiving instru- 
ments of which consist of telephones, an4 of letting on bire such telegraphs 
as aforesaid, for the purposes of such working and user as aforesaid (which 
business is hereinafter referred to a3 “telephonic business). 

And whereas, by reason of the provisions of the Telegraph Acts, 1863 to 
1897, such pert of the telephon'e business as is intended to be hereby 
licensed cannot be carried on without the licence or sanction of the Post- 
master-General : 

And whereas, at the request of the local authority, and in order to 
enable them to carry on telephonic business in manner hereinafter 
authorised, the Postmaster-General has agre:d to grant to the local 
authority the licences, powers, and authorities bereinafter expressed and 
cont ined for the period upon the terms and subject to the stipulations 
and conditions hereinafter appearing : 

Now this indenture witnesseth that, in consideration of the premises and 
of the mat ters hereinatter appeariog. itis hereby agreed and declared between 
and by the parties hereto, aud the local authority (as to the covenants and 
agreements hereinafter contained on their part) (lo hereby covenant and 
agree with the Postmaster-General, and the Postmaster-General (as to the 
covenant: and agreements hereinafter contained on his part) in exercise of 
all powers and authorities enabling him in this behalf, doth bereby 
covenant and agree with the local autbority in manner following (that is 
to Say) :— 


1. Interpretation Cause. In these presenta the following words and 
expressions shall have tbe eeveral meanings hereinafter assigned to them. 
unless there be something either in the subject or context repugnant to 
such construction (that isto say) :— 

The word “ telephone" means and includes any telezraphic transmitting 
or receiving iostrument, used or intended to be used at any office for the 
purpose of transmitting or receiving spoken messages or communications 
by meaus of elec'ricity. 

The expression“ tele cute messaze " Means a spoken me'aage or com- 
munication transmitted by telephone. 

The wor office means anıl includes any building or part of a building, 
or auy place which is telegrapbically connected or intended to be connec eld, 
either permanently or temp rar. ly, by a telegrapli wire or telegraph wires 
with some other buildiog, part of a building, or place (whetber such 
buildings, parts of buildings, or places respectively be occupied or utel by 
any person solely or jointly with any otber person), aud in which te'e- 
phones are or are intended to be u ed for the purpose of enabling any 
person to transmit from and rec-ive at such building, part of a building, 
or place such telephonic messages as are here nafter authori-ed. 

The word “ exchange” means and includes any building telegrapbically 
connected or intended to be so connected with two or more offices by tele- 
graph wires, and used or intended to be used for the purpose of enabling 
telephonic messages to be transmitted direct between such offices by 
means of or with the aid of such wires and by appliances placed in the 
exchange. 

The expression exchange subscriber" means any person with whom the 
local authority, the Postinaster-Geueral, or any other person working an 
exchange has entercd iuto an agreement for the purpose of enabling such 
person to communicate with other persons through the medium of au 
exchange. 

The expression “exchange system” means an exchange or group of 
exchanges worked by the l'ostmaater-General or situate within an ares 
within which the Postmaster-General has licensed telephonic communica- 
tion to be carried cn by some other person, together with the lines con- 
necting any such exchange with the offices of subscribers or call offices, or 
in the case of à group of exchangea connecting such exchanges with each 
other. 

The expression “ exchange area," used in connection with the National 
Telephone Co. (Ltd.), means an exchange arca as defined by an indenture 
dated March 25, 1896, and made between the Postmaster-General on 
behalf of Her Majesty of the one part and the National Telephone C». 
(Ltd.) ef the other part. 
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The expression trunk wire means a telegraph wire used for telephonic 
communication and connecting the exchange system of the local authority 
with another exchange system no part of which is within the liceneed 
area. 

The expression “ trunk line" means and includes a trunk wire and all 
posts, cables, tubes, or other works supporting or containing such wire. 

The expression call office" means an office open to the public for the 
purpoee of the transmission there’rom of telephonic messsges over an 
exchange system or over trunk lines. 

The expression “ establish telephonic communication” between two 
offices means to connect such offices with each other by telegraph 
wires, and the telephones connected therewith, in such manner that tele- 
phonic messages may be transmitted from one of such offices to the other, 
and such expression includes the maintenance of such communication 
where it already exists. ^ E. | 

The expression “ón an excbaoge' when used in relation to an office 
means that such office is telegrapbica'ly connected with such exchange for 
the purpose of enabling telephonic messages to be transmitted direct 
between such office and other offices similarly connected with such exchange 
or with any other exchange in the rame exchange system. 

The word plant includes works, materials, and plaut. 

The word person includes the lccal authority and also any other 
corporation, and any joint stock company and any other association or 
aggregate of individual persons. | | 


2. Licence to carry on telephonic husiness.— (1) Sul-ject to the provisions 
of this indenture, the local authority sball, during the term or period com- 
mencing on the day of and terminating on the 
day of have licence and permission from the 
Postmaster.General (subject as hereinafter provided) to work and use, 
within the Jicensed area, telegraphs of which the transmitting and 
receiving instruments shall be telephones (but no other kind or 
description of telegraphs) for the purpoee of enabling any person 
to tranemit direct and receive at any otfice to and from any other person, 
at any other office, telephonic messages (but no otber description of tele- 
grams) relating to the businers or private affairs of such persons respec- 
tively or one of them ; and the local authority shall (subject to the provisions 
of tbis indenture) have licence and permission to receive from all such 
persons, for or in respect of the purchase or hireor maintenance or working 
cr use of the said telegraphs, or any part or parts thereof, for the purpose 
aforesaid, or for ar in reapect of the right or permiseion to transmit or 
receive, or otherwise in respect of the transmission or receipt of such tele- 
phonic messages as aforesaid by means of the raid telegraphs, such sums 
of money or o:her valuable coneiderations as shall be agreed upon between 
the local author: ty aud the said persons respectively. 

(2) The term “ business” used in this Article shall not be construed or 
held to mean or include the business of collecting, receiving, or delivering 
messages or other communications transmitted or intended for transmission 
by telegra; h, or any other business of a like kind. 

(3) All telegraphs used for the transmission of telephon'c messages under 
this indenture shall consist of complete metallic circuits, and shall be of 
such character and so constructed in all respe.t3 as the Postmaster-General 
may from t:me to time direct or approve. 

(4) The local authority may establish telephonic communicatien between 
an excbange of the local authority within the li eneed area, and an exchange 
tubseribers' office situate outside that area, provided that such office is in 
tke opinion of the Pcstmaster-General situate within a reasonable distance 
df the licensed area. 

(5) The local authority shall not establish any exchange, or, eave as pro- 
vided in the sub. clause immediately preceding, traneact any other kind of 
te'ephonic business outside the licensed area. fi 


3. No Written Messages to be Conveyed.—(1) Neither any office, whether 
in tbe occupation of the local authority or of any o'her person, nor any 
tuch telegraphs as aforesaid, nor any part thereof, shall be used by the 
local authority, or by any other peréon either on their behalf or by their per- 
mission, for the transmission or receipt of telegrams of auy kind, except 
sich telephonic messages as are hereinbefore expressly authorised. 

(2) No office, or part of any office, in the occupation of the local autho- 
tity, either solely cr jointly with any otber person, shall be used by tbe 
local authority or any other person, or be permitted or suffered by the 
local authority to be used by any other pert on, for the purpose of making 
any copy, transcript, memorandum, or note of eny telephonic message, or 
of the contents, substance, purport, or effect cf any such message received 
&t such office by means of the said telegraphs or any part thereof, it being 
tbe express intention of these presente, and of the licence and permission 
hereby given, that no written message or communication, or any written 
copy, memoranduni, or note of any mes:age or communication, or of the 
contents, substance, purport, or effect of any message or communication 
transmitted to any such office as aforesaid by meaus of tbe raid tele- 
graphe, shall be made or taken at or conveyed from any such office by any 
person whomeoever for any person whatsoever. 

(3) The local authority sball make due provision and take all necessary 
and proper precautions for the observance of tbe conditions contained in 
this article by each and every person who may be from time to time or 
at any time entitled or permitted to use any office in the occupation of 
the local authority or any part thereof, or the said telegraphs or any part 
thereof. | 

(4) Nothing in this article contained shall prevent either the sender or 

receiver of any telephonic message from making a note or memorandum 
of the purport of such message for the purposes of the business or private 
affairs of such sender or receiver. 
4. — No Messages to be collected or clivered.— (1) No office, whether in the 
occupation of tbe local authority or of any other peraon, sball be used by 
the local authority or any cther person for the collection or delivery of 
telegrams of any kiud. 


(2) No written message or communication, or written copy, memoran- 
dum, or note of any message or communication, or of the contenta, sub- 
stance, purport, or effect of any messsge or communication transmitted to 
any office by means of the said telegraphs shall be delivered from such 
office or any other office. . 

(3) Subject to the provisions of this indenture, no money or otber 
valuable consideration shall in reepect of tbe transmission' or receipt of any 
telegram, by means of the said telegraphs or any part thereof, be or be 
promised to be paid or given to any peraon (other than the local authority) 
entitled or permitted to use the eaid telegraphs by any other person whom- 
soever. 

(4) The local authority shall take all necessary and proper precautions 
for the observance of the conditions stated in this article, and shall in 
entering into every contract or agreement with any pereon or persons in 
re'ation to the aforesaid business of the local authority make due provision 
for the summary determination by the local authority of such contract or 
agreement on breach of any of such conditions by any such person or persons. 


5. Public Use of Telephone.—Where the charges for the establish- 
ment of telephonic communication with the office of any exchange sub- 
Bcriber are made with reference to the number of messages tranemitted, 
such subscriber may (notwithstanding anything contained in this in- 
denture) allow the telephones supplied to bim to be used by any other 
person, and may cbarge for the use of such telephones. 

6. Provisions as to Breach of Conditions, —In case any person or persons 
with whom the local authority may make any contract or agreement in 
relation to telephonic business, or who may be for the time being per- 
mitted by the local authority to use at any office the said telegraphs or 
any part thereof for thepurposes hereinbefore authorised, shall at any 


time during the continuance of these presents, use any office or the said 


telegraphs, or any part thereof respectively, for any purpose or by any 
means or in any manner other than as hereinbefore expressly authorised 
and according to the conditions hereinbefore declared, the following pro- 
visions shall apply :— 

(1) The local autbority shall forthwith determine any such contract or 
agreement with, or withdraw such permission from, any and every such 
person so using such office or the said telegraphs, or any part thereof; 

(2) If such office belong to or be occupied by such person either solely or 
jointly with any other person or pereons, the local authority shall forthwith 
disconnect such office from any other office which is or may te te c- 
graphically connected therewi'h by means of their aforesaid telegraphs ; 

(5) The local authority eball give notice forthwith to the Postmaster- 
General of such determination of contract or agreement or withdrawal of 
permission, as the case may be, together with full particulars of the reasons 
for the eame ; and 

(4) The local authority shall not wthout the special licence and 
authority of the Postmaster-G«neral re-establish telephonic communica- 
tion between euch office and aby other office, or enter into any other 
contract or agreement with such person in relation to telephonic business, 
or permit him to use the said telegraphs at any other office. 


7. Unlicensed Telegraphs not to be used for Local Authority Business. — 
(1) The local authority ¿hall not at any time use, or permit, or suffer to be 
used for avy of the purposes of thee presents or any of the licences, 
powers, or authorities hereby granted, any telegraph of the kind or descrip- 
tion hereby licensed or any part of any such telegraph 

(a) which has been] supplied to or tas come into the posession of any 
person otherwise than by purchase, hire, or loan from the local authority, or 

(b) in respect of which, or of tbe purchase or hire or maintenance or 
working or user or right of user of or permission to use whicb, any money 
or other valuable consideration bas been given or agreed to be given to the 
local authority, before such telegraph or part of such telegraph as afore- 
said was telegraphically connected with the aforesaid telegraphs of the 
local authority or has keen given or agreed to be given to any perzon other 
than tle local authority, either before or after the execution of these 
presenta 
unless and until the local authority shall Lave giveu notice in writing to the 
Postmaster-General of their desire to use such telegrapb, or part of such 
telegraph, as aforesaid, three clear days at least before the user thereof. 

(2) Until such notice has keen given, no such telegraph or part of such 
telegraph shall te deemed to be within the licence and permiseion granted 
by these presents, and from and after the expiration of such notice the 
local authority may work and use such Deka s or part of such tele. 
grapb, as aforesaid, in the same manner as any other telegraph, or part of 
any telegraph, hereby licenced, subject on the part of the local authcrity 
to the payment of tte royalty hereinafter mentioned iu respect thereof, 
and to the observance and performance of the several covenants and con- 
ditions herein contained affecting the eame. 

8. Connction of Post Offices and Exchanges.—(1) Unless unable (after 
exercising all powers in that behalf vested in them) to execute and main- 
tain the necessary works in that behalf, the local authority shall at any 
time, and from time to time at the request of the Post master-General, and 
at the cost and expense of the local authority, establish telephonic com- 
munication between any exchange of the local authority and any post 
office (situate within a radius of one mile from such exchange (which the 
Postmaster-General may from time to time epecify in that behalf) which 
post office is hereinafter referred to as a “‘ prescribed post office”), and 
shall maintain such communica‘ ion until otherwise requested by the Post- 
master-General. 

(2) The number of telegraph wires and of telephones necessary to estab- 
lish telephonic communication under the preceding sub-clause of this 
article shall be such and telephonic communication shall be established in 
such manner as the Postmaster-General may from time to time prescribe. 

(3) The Postmaster-General may at any prescribed post office establi-h 
a call office on any exchange of the local authority, provided that the use 
of such call office for communications to subscribers to the exchange of the 
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Iocal authority shall be subject to such charges as are for the time being 
made at other call offices of the local authority. 

9. Telephonic Communication through Post Offices.--(1) Where and 80 
long as telephonic communication is eatall’xhed between an exchange and 
a prescribed post office, the Postmaster-Cieneral and the local authority 
s! a'l respectively.do all such acts and things as may be necessary to enable 
telephonic messages to be transmitted 

(a) between any two offices on such exchange, acd 

(% by means of the trunk wires of the Postmaster-General between any 
office on such exchange and any office on any other exchange system 
(whether belonging to the Postmaster-General, to the local authority, or 
to any other licensee of the Postmaster - General). 

(2) Where and to long as telephonic communication ia established 
between an exchange and a prescribed post office, the Postniaster-General 
will receive a telephonic message from any office on such exchange— 

(i.) At the prescribed post office, for any of the following purposes (that 
is to say) 

(a) Dr transmission over the postal telegrapbs and delivery as a tele. 
gram ; or 

(^) for delivery as an express letter ; or 

(c for conveyance and delivery as an ordioary letter; and 

(ii.) At any post office with which the prescribed post «ffice ia tele- 
phonically connected for delivery as an express letter. 
aud the local authority and the Post master-General will respectively do all 
such acts and things as may be necestary to enable such telephoni: mes- 
sagen to be recieved at such post offices as aforessid, and to be to trans- 
mitted, conveyed, and delivered as afore:aid. 

(3) Where and so long as te'ephonic communication is established 
between an exchange and a prescribed post office, the Postmaster-General 
will receive at such post office any met sage from an exchange subscriber 
calling for the cervice of a post office express messenger; aud the local 
authority and the Postmaster-General will respective'y do all such acts 
aud things as may Le necessary to enable such messages to be received and 
to comrly with such request: respectively. 

(4) Where and so long as telephonic communication is cs'ablished 
between an exchange and a prescribed post office, the local authority aball, 
if and when required by the Postmaster-General, aud on such conditions 
as inay from time to time bs prescribed by him, do all such acts and things 
as may be necessary to enable telegrams reccived at the prescribed post 
cffice over the postal telegraphs, and addressed to an exchange subscriber 
to be telephonically transmitted (in licu of delivery by messenger) through 
the medium of the exchange to the office of such subscriber, provided such 
subscriber desire such transmission, but the Postmastcr-General shall not 
Le bound to transmit any such telegrams in manner aforc:aid. 

10. Post Office Regulations.—Tae transmission of all telephonic messages 
over trunk wires yr exchange systems of the Postmaster-General, or over 
any other postal telegraphs ; the receipt of telephonic mes:ages at post 
offices in accordance with the provisions of tbis indenture for the purposes 
therein specified ; the transmission and delivery of telepbonic messsges, 
whether as telegrams or as letters; and the supply of Post Office express 
mes engers in compliance with telephonic messages in that behalf, shall be 
subject in all respects, both as to charges and others ise, to the regulations 
made by the Pcstmaster- General with the conx:nt of the Treasury and in 
force for the time being in respect to the several matters aforesaid, and to 
such other rules and conditions not inconsistent with such regulations as 
the Postmaster-General may from time to time preacribe. 


11. Maximum and Minimum Katcs.—The prices to be charged by the 
loca] authority for the services hercinafter in this article mentioned aball 
not exceed the ina imum sums or fall below the minimum sums herein- 
after mentioned with respect to such services respectively (tbat i8 to say) : 

Maximum Minimum 
SERVICE. 


charge, charge. 
For the establishment of telephonic communication 
between any exchange and the office of any 
exchange subscriber — ee 
For the transmission of messages of the subscriber 
to any office on an exchange iu the exchanys 
system of the local authority 
l'or the first messages q 
For every subsequent message 
For the transmission of a mesage from a call office 
to any other office on an exchange in the exchange 
system of the local authority eese 
Provided always that the local authority may, with the consent in 
writing of the Po:tmaster-Genera!, charge other prices than those specificd 
in this article. 


. 12. Intercomu. un icat ion with National Tilephone Co.—I€ the local 
authority at any time under the powers conferred by the Telegraph Act, 
1899, andl the order of the Postmaster-General made thereunder with the 
approval of the Treasury, and dated September 25, 1899,* requests the 
National Telephone Co. (Lid.) to afford facilities f.r the transmission of 
messages between persons using the system of the local authority and 
persons usiog the system of the company in, the licensed area, or between 
]ersons using the system of the local authority and persons using the 
«ystem of the company in the whole of the company's exchange area of 
which the licen ed area is part (as the cate may be: then — 

(a) The local authority shall afford similar facilities for such trans- 
mission ; aud 

(^; ‘The local authority may make such terminal charges where the 
mesage originates on an exchange of the company as are prescribed by the 
aforesaid order of the Postmaster-General, but ehall not make any higher 
charges, 


See Tac Electrician, Oct. 27, 1899, p. 19. — Ep. 


— — — —— 


E. 


13. Corporation to Afford further Interrommunication in Certain Events.— 
In case the Poatmaster-General should hereafter establish an exchange 
system within any part of the licensed area, and the Postmaster-General 
should request the local authority to afford facilities for the transmission: 
of mestages between persons using the system of the local authority and 
persons using the system of the Postmaster-General, the local authority 
shall afford such facilities on such tcrms and conditions as may in cate of 
difference be settled by arbitrat:on. 


14. Terminal Charges on Trunk Wire Messages.—(1) Where a telephonic 
message is transmitted over the trunk wires of the Postmaster-General. 
between an office on an exchange of the local authority and an office on an 
exchange of the National Telephone Co. (Ltd.), such inesssge shall be subject 
to the following charges (hereinafter called ‘terminal charges), in addition 
to the Poetinaster-General's charge for the use of the trunk wires, 
viz.:— | 

(a) Where the message originates on the exchange of the local authority, 
to such charges (if any) as the company my from time to time fix; and 

(6) Where the message originates on the exchange of the company, to 
such charges (if any) as the local authority may from time to time fix, 
Provided that the charges fixed by the local authority shall in no case 

xceed the following cbhargex (tbat is to tay) : — 

Where the Postmas‘er-Gieneral's charge for the use of a trunk wire does 
not exceed 1a. Gl., a charge of 34. 

Where the Postinaster-General's charge for the use of a trunk wire 
exceeds ls. 6d. but does not exceed 3s., a charge of 43. 

Where the Postmaster-General's charge for the use of a trunk wire 
exceeds 3s., a charge of 6d. 

And provided that if at any time the National Telephone Co. (Ltd.) 
abstain from making terminal charges on ines ages originating on the 
exchanges of the local authority, tho local authority shall, ao long aa such 
abstention continues, make no terminal charges ou mes-ages originating on 
the exchanges of the company. 

(2) Where a telephonic incssage is travsmitted over the trunk wires of 
the Postmaster-General between an office on an exchange of the local 
authority aud an office on an exchange of the Po:tmaster-General, no 
terminal charge sha'l be made by the local authority or by the Postaaster- 
General in respect of such tranatnias'on, i 

(3) Where a tslephonic wnesasge is transmitted over the trunk wi-es of 
the Poxtmaster-General between an office on an exchange of the local 
authority and an office on an exchange of some licensee of the Post aa-ter- 
(General other than the losa] authority or the National Telephone Cv. 
(I. tel.), no terminal charge shall be male by the local authority in respect 
of such *ransnii sion. 


15. Repair and Renewsl of Telephones — 1) Where, iu estallshing 
telephonic c‘mmubication between an exchange of the local authority aud 
a preecribed post offic», the local autbority have erected any wires upon 
or supplied any wires or apparatus for use witbin such rost office all such 
wires aod apparatus thall b» under the sole care and management of the 
Postmaater- General; but the local authority shall reimburse the Poet master- 
General the expense of all such repairs of such wires and apparatus as he 
in his diecretion may think nceeesary from time to time, aud the local 
authority ahall, at the request of the Postmaster-General, from time to 
time renew such apparatue. 

(2) The Postmsater-General shall make no charge to the local authu.i'y 
for working the wires and apparatus of the local authority placed in pre- 
scribed post offices for the purpose of establishing telephonic communica-, 
tion with exchanges of the local authority. 

16. Collection of Charges.—(1) Except where such sums as hereinafter 
mentioned are in the first instance paid at a prescribed post office, the local 
authority shall pay te the Postmaster-General all sums due to him in 
respect of telephonic ines: ages transmitted through an exchange belonging 
to the local authority to a post office, and thence transmitted, conveyed, 
or delivered as telegrams or letters, and in respect. of. the use of the Post- 
uin-ter-(ieneral's trunk lines and. of communications with any subscriber 
on an exchange of the Postmaster General, and of the services of Post, 
Office express ines:cogera rendered in purauauce of any such ine:sages, and 
thall also pay to the Postaaster-General all suis due to any licensee of 
the Postinaster-General, other than the local authority, in respect of tele- 
phonic messages transmitted from an office on an exchange belonging to 
the local authority. 

(2) The Postmaster-General shall collect and account to the local 
authority for all charges payable at any call oftice established at a 
pretcribed post office, s» far as such charges relate to communications wit 
subscribers to the exchange of the local authority, and the Postmaster- 
General shall aleo collect and account t» the local authority for all sums 
iji by any subscriber on an exchange of the Postmaster - General, or 

y any liceusee of the Postmaster-General other than the local authority, 
in respect of telephonic messages transmitted from an office on an exchange 
of the Postmaster-General or of such licensee to an office on an exchange 
of the local authority ; but the Postmaster-General shall uot be responsible 
for any such charges or sums as aforesaid which he is unable to collect. 

(3) The Postmaster-General shall allow to the local authority and the 
local authority shall allow to the Postmaster- General (as the case may be) 
a commission of 5 per cent. upon all sums paid by the local authority to the 
Postmaster-General, or collected by the Postmaster-General on behalf of 
the local authority respectively, as provided by this article. ` 

(4) Auy such sum of 5 per cent. may be deducted either by the Post- 
master-(jeneral or by the local authority from any suma payable to the 
local authority or to the Postmaster-General, as the cas» may be. 

(5) In reckoning the commission payable to the local authority, every 
telephonic meeeage transmitted as a foreign telegram shall ba reckoned a3 
though it were an inland telegram not excecding 12 words in length, aud 
the sum upon which commission is a'lowed to the local autbority in the 
case of a telephonic message transmitted to any place abraad sball be the 
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sum to which the Postmaster-General is entitled in respect of such mes- 
sage in account with any foreign Government. 

(6) All accounts between the Postmaster-General and the local authority 
relating to the provisions of this article shall be rendered and settled 
monthly, and the first accounts shall be rendered at the expiration of the 
first calendar month after the —— day of , aod shall 
include the whole period which has elapsed from that day until the end 
of such month. 


17. Royaliizs.—In addition to all other moneys which may become pay- 
able to the Postmaster-General under these pres ente, the local authority 
shall pay to the Postmaster-General the following moneys, hereinafter 
called royalties (that is to say) :— 

(1) The local authority sball pay to the Postmaster-General a royalty 
cqual to 10 per cent. of the gross amount of every sum of money paid or 
payable by any person to or on behalf of the local authority for or in 
respect of any telegraph of the kind or description hereby licensed, or for 
or in respect of any office occupied by the local authority, or otherwise in 
respect of telegraphic messages transmitted by means of any such telegraph 
or otherwise howsoever in relation to any such telegraph, and whether such 
tum of money be a gress sum or be payable periodically or by instalments ; 
and every such royalty shall become due so soon as the sum of money in 
tespect of which it is payable or by the amount of which it is regulated 
shall be paid, or shall by virtue of any express or implied contract or 
otherwise be payable, whichever event shall first happen. 

(2)—(a) In case any person should give to or confer upon the local 
authority any valuable consideration or benefit (not being money or a 
contract solely for the payment of money) for or in respect of any such 
telegraph, or for or in respect of any office occupied by the local authority 
either solely or jointly or otberwiee in respect of telegraphic messages 
transmitted or received by means of any such telegraph or otherwise how- 
soever in relation to any such telegraph, the local authority shall pay to the 
Postmaster-General a royalty equal to 10 per cent. of the value in money 
of such consideration or benefit. 

(b) For the purpose of estimating the amount of such last-mentioned 
royalty, the value in money of such consideration or benefit shall be deter- 
mined by the certificate of such officer of the Post Office as the Postmaster- 
General shall appoint for that purpose, or in case of dispute by arbitration 
as hereinafter provided. 

(c) Such royalty shall be payable, and paid at such time or times, and 
by such instalments, and generally in such manner as the Postmaster- 
General shall appoint, and shall be payable in addition to auch royalty or 
royalties (if any) as shall be payable in respect of such person under the 
stipulations hereinbefore contained. 

(5) In case any sum of money be paid or payable to or other valuable 
consideration or benefit be given to or conferred upon the local authority 
by any person or persons for or in respect of any telegraph maintained or 
used evlely for the transmission of telegrams which are by law excepted 
from the exclusive privileges of the Postinaster-General (hereinafter for 
brevity styled a “private telegraph ”), in addition to any sum of money 
paid or payable, or other valuable consideration given to or conferred upon 
the local authori'y by the same person or pereons for or in respect of any 
telegraph of the kind or description hereby licensed, the Postmaster- 
General may at his option apportion such sums or other valuable con- 
siderations respectively, either in whole or ia part, between the said private 
telegraph and such other telegraph as aforesaid, in such manner or in such 
proportions as he may deem fit and proper; and thereupon such sums or 
other valuable considerations respectively as he shall apportion accordingly 
shall as between the local autbority and the Post master-General for the 
purposes of these presents be deemed to be the sums or valuable considera- 
tions respectively paid or given by such persoas ss aforesaid in relation to 
such private telegraph and such other telegraph as aforesaid respectively, 
in lieu of the sums or valuable considerations actua'ly paid or given by 
such peraons in relation to such telegraphs respectively. 

(4) In case the local authority shall, as hereinbefore provided, use or 
permit or suffer to be used for any of the purposes of these presents, or 
aby of the licencea, powers, or authorities hereby granted, any telegraph 
of the kind or description hereby licensed or any part of any such telegraph 

(4) which has been supplied to or has come into the possession of any 
person otherwise than by purchase, hire, or loan from the local authority ; 
or 

(^) in reapect of which any money or other valuable consideration has 
been given or agreed to be giveu to the local authority before such tele- 
graph or part of such telegraph as a^oreaaid was telegraphically connected 
with the aforesaid telegraphs of the local authority, or has been given or 
agreed to be given to any person other than the local authority, either 
hefore or after the execution of these presenta 
the local authority shall pay to the Postmaster-General such a royalty in 
respect thereof as under all the circumstances of the case shall be fair and 
reasonable, and the amount thereof shall be determined by the certificate 
ot such officer of the Post Office as the Postmaster-General shall appoint 
for that purpose, or in case of dispute by arbitration as hereinafter 
provided, and shall be payable and paid at such time or times and by such 

instalments and generally in such manner as the Postmaster-General shall 
appoint. i 

(5) Nothing herein contained shall entitle the Postmaster-Geueral to 
receive any royalties from the lccal authority on any money or other 
valuable consideratión received by the local authority on the sale of avy 
telegraph which the local autho'ity, after such sale, do not work or use 
under this indenture it ‘being the intention of these presents that all 

‘royalties payable to the Postmaster-General in respect of any such tele- 
graph shall be paid by the person working or using the eame, provided 
always that the local authority shall, seven days at least before any such 
s ile of any such telegraph as last afores aid, deliver a notice in writing of 
‘such intended sale at the General Post Office in London ; and such notice 


* 
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shall contain the name and address and occupation of the intended pur- 
chaser or purchasers of such telegrapb, and also full particulars of the 
offices intended to be connected by means thereof. 

(6) In tbis article payments made or considerations or benefits given 
“for or in respect of any telegraph" mean and include payments made or 
considerations or benefits given for or in respect of the purchase or hire 
or maintenance or working or user or right of user of or permission to 
use apy such telegraph or any part thereof, and payments made or con- 
siderations or benefits given ''in respect of an office" mean and include 
payments made or considerations or benefita given in respect of the user 


or right of user of or permission to use any such office or any part of 
such office. 


18. Accounts of Business to be Kept by Local Authority.—The local 
authority shall at all times keep all such books of account as the Postmaster- 
General may from tims to time reasonably require of and relating to their 
telephonic business and their aforesaid telegraphs (including all private 
telegraphs worked or used by persons respectively entitled or permitted to 
use any other telegraphs of the local authority, and aleo all telegraphs sold 
by the local authority, which the local authority after the sale thereof do 
not work or use as aforesaid), and all moneys and other valuable con- 
siderations received by them in respect thereof, as aforesaid, and such 
books of account shall contain all such particulara as the Postmaster- 
General shall from time to time reasonably require, and the local authority 
shall preserve all vouchers of the said accounts and all contracts and agrec- 
ments between them and all or any such persons as aforesaid respectively, 
and the local authority shall from time to time, and at all reasonable times 
produce for the inspection of the Postmaster-General and hie officers, at 
the chief offica for the tims being of the local authority, all or any such 
booke, accounts, vouchers, contracta, agreements, aud other documents a3 
aforesaid, aud all other books, accounts, vouchers, contrasts, azreemente, 
and other documents in any way relating to any telephonic business carried 
on by them, and the Postmaster-General and his officers may make copies 
of and extracts from all or any of such books, accounts, vouchers, contracts, 
agreements, and other documents. | 


19. Accoun's to be furnished to Postmaster-General.—(1) Subject to the 
provisions of this iadenture respecting sums received by the local authority 
for the Postmaster-General, and commission allowed by tbe Postmaster- 
General to the local authority and by the local authority to the Post- 
master-General, the local authority shall within 28 days alter March 31, 
June 30, Sept. 30, and Dec. 51 in every year render to the Post- 
master-General a statement or statements of account in writing in such 
form or forms as the Po:tmaster-General may from time to time require, 
showing tbe amounts of all sums of money and the nature of all othe: 
considerations and benefits which from the date hereof, or from the date 
up to which the last statement or statements of account (if any) shall bave 
been rendered, have been paid or become payable, or been given or 
conferred by all such persons as aforesaid, in respect of all the matters 
aforesaid, or any of them respectively, or which have either before or sinc 
the execution of these presents been paid or become payable, or been 
given or conferred in respect of any telephonee, telegraphs (including euch 
private telegraphs as lastly hereinbefore mentioned), or other telegraphic 
apparatus or appliances which from the date hereof, or from the date up 
to which the last statement or statements of acccount (if any) shall bave 
been rendered, have been placcd at any office or between any two officer, 
together with all such particulars in each case as the Postmaster-General 
shall or may from time to time require, and the local autbority sball pay 
to the Postmaster-General within six weeks aiter each of such days of 
account the amount due to the Postmaster-General ia respect of the pre- 
ceding quarter of a year. | 

(2) The local authority shall also, on or before the day of 
in every year, prepare and render to the Postmaster-General an annual 
statement of accounts of the telephone bueiness transacted by them, made 
up to the day of then next preceding, and such statement 
shall be in such form and shall contain such particulars as may be irom 
time to time prescribed by the Postmaster-General. 


20. Power to Postmaster-General to Inspect Telegraphs at all Offices.— The 
Postmaster-General and his engineérs and agents may from time to time, 
and at all reasonable times, enter upon all or any office or offices in the 
possession or occupation of the local authority, either aolely or jointly with 
any other person or persons respectively, for the purpose of inspecting, and 
may inspect the telephones and other telegraphic instruments aud appli- 
ances fixed or being in such places respectively, and the working and user 
of such telegraphs respectively ; and the local authority shall from time to 
time upon the request of the Postmaster-Generel procure from any person 
permitted by the local authority to use the said telegraphs at any other 
office or offices which may be occupied by them either solely or jointly with 
any other person, his consent to. such entry and inspection so far as regards 
such office or offices of such person and the telephones aud other tele- 
graphic instruments and appliances fixed or being in such office or offices. 


21. Local Authority to Supply Telephone Communication without Favour 
or Preference.—(t) The local authority shall, at the request of any person 
within the.licensed area, supply the means of telephonic communication to 
such person on the same terms on which they supp'y the like means of 
communication to any other person in such area under sinvlar circum- 
stanc's—it being the intention of these presents that no preference or 
special advantage of any kind be shown to any person by the local author.ty 
in the transaction of telephonic business of any kind. 

(2) The local authority shall not as a condition of supplying the means 
of telephonic communication to any person require from such person the 
grant of any facility except for the purpo:e of supplying telephonic com- 
munication to such person. 

22. Authorily to Excercise Wayleave. Powers.—The P. stmaster-General 
w'll from time to time, at the request of the local authority, authorise 


I 


478 


THE ELECTRICIAN, JANUARY 26, 1900. 


the local authority to exercise within such parts of the licensed area as 
are within or adjoining to any urban district all such powers of executing 
works (other than works under, in, upon, over, along, or acroes any rail- 
way or canal) as are conferred upon (he Postmaster-General by the 
Telegraph Acta, 1863 and 1878, and by section 2 (but not by any otber 
section) of the Telegraph Act, 1892. 

Provided nevertheless as follows :— 

(1) Any authority given by the Postmaster-General under this article 
shall have effect only to long as the licences, powers, and authorities granted 
by this indenture are in force, and within such area only as is specified in 
the instrument giving or evidencing the grant of such authority. 

(2) In exercising such powers and executing such works the local 
authority shall be subject to the several restrictions and provisions in the 
said Acts or avy of them contained, and particu'arly and without prejudice 
to the generality of this provision the local authority shall be subject to 
the provisions of the following sections of the said Acts—that is to say, 
sections 42 and 48 to 52 inclusive of the Telegraph Act, 1863, and sections 
5 and 7 of the Telegraph Act, 1892. | 

(3) The local authority sball not be entitled under the authority hereby 
conferred to exercise any power or enjoy any right, benefit, or advantage 
conferred upon the Postmaster-General by the Telegraph Act, 1863, the 
Telegraph Act, 1878, or the Telegraph Act, 1892, otherwise than in relation 
to the execution of works. 

(4) Section 4 of the Telegraph Act, 1892, shall not apply to the lo:al 
authority. 

(5) Nothing in this indenture shall be construed to give the local 
authority any wayleave or right of way under, in, upon, over, along, or 
across any railway or canal, or any right to execute any work under, in, 
upon, over, along, or across any railway or canal, or to call upon the pro- 
prietors or lessees of any railway or canal, or the directors or person having 
the control thereof, to execute any such work. 


23. Local Authority's Telegraphs not to Interfere with Postal Telegraphs. 
—All telegraph posts, wires, and telegraphic appliances used, or intended to 
be uséd, as part of or in connection with the telegraphs of the local 
authority shall be so erected, fixed, placed, and used as not, either directly 
or by reason of the working or the user thereof, to interfere with the 
efficient or convenient maintenance, working, or user of any telegraph 
posts, wires, or telegraphic appliances of tbe Postmaster-General which 
may from time to time exist, or which it is probable that the Postmaster- 
General may have occasion to erect, place, fix, or uee, or to expose any such 
posts, wires, or appliances to risk of damage or to riek'of interference with 
the efficient or convenient working or user thereof. 


24. Removal of Injurious Telegraphs.—In case any telegraph post, wire, 
or telegraphic appliance used, or intended to be used, as part of or in con- 
nection with the telegrapbs of the local authority, or the working or user 
of any such post wire or appliance, shall in the opinion of the engineer-in- 
chief for the time being of the Post Office, certified by writing under his 
hand, directly or indirectly damage or interfere with the efficient or con- 
venient maintenance, working, or user of any telegraph post, wire, or 
telegraphic appliance of the Postmaster-General for the time being existing, 
or expose any such poet, wire, or appliance to riek of damsge or to 
risk of interference with the efficient or convenient working {or user 
thereof. 

(a) The local authority shall, within 24 hours after service on them of 
notice in writing by the Postmaster-Cieneral, complaining of such damage 
or interference or apprehended damage or interference, either remove the 
post or posta, wire or wires, or telegraphic appliance or appliances com- 
plained of in such notice, or refix, alter, or repair the same to the satisfac- 
tion of the engineer-in-chief for the time being of the Post Office ; and 

(b) If the local authority shall make default in so doing within the time 
aforesaid, it shall be lawful for the Postmaster-General to remove, alter, or 
repair the post or posts, wire or wires, or telegraphic appliance or appliances 
complained of in such notice; and the local authority shall on demand pay 
to the Postmaster-General the cost of any removal, alteration, or repair by 
the Postmaster-General of tbe posts, wires, and telegraphic appliances 
complained of in such notice or any of them. 


25. Local Authority to Pay Cost of Repairing Damage done to Postal 
Telegraphs by their Telegraphs.—ln case any telegraph post, wire, or tele- 
graphic appliance of the Postinaster- General shall be damaged, or the effi- 
cieut working or user thereof shall be wholly or partially interrupted or 
otherwise interfered with, and the engineer-in-chief for tbe tiine being of 
the Post Office shall certify by writing under his haud that such damage, 
interruption, or interference has been caused directly or indirectly by any 
telegraph post, wire, or telegraphic appliance used or intended to be used 
as part of or in connection with the telegraphs of the local authority, 
or by anything done by or on behalf of the local authority in rela- 
tion thereto, the local authority shall on demand pay to the Postmaster- 
General all costs that shall be reasonably incurred by him ia repairing such 
damage, and in removing or altering such post, wire, or telegraphic appliance 
80 as to restore the same to efficient working order, and in adding thereto, 
or substituting therefor, either temporarily or permanently, any other posta, 
wires, or telegraphic appliances if the said engineer shall certify that such 
addition or substitution is reasonably required. 


26. Licence mot to be Assigned. —KExcept with the consent in writing of 
the Postmaster-General, the local authority sball not. — 

(1) assign, underlet, or otherwise dispose of the benefit of the covenants 
herein contained, or of any of such covenants, or the licences, powera, 
or authorities hereby granted, or any of sucb licences, powers, or 
authorities ; or 

(2) sell, assign, transfer, or deliver or underlet, to any other licensee of 
the Postmaster-General any plant used by the local authority in supplying 
the means of telephonic communication under these presents, or allow such 
licensee in any manner to have the use, benefit, or enjoyment of any such 
plant in connection with his undertaking ; or 


(3) purcbase, lease, or acquire any interest in the business or plant of 
any other licensee of the Postmaster-General, or any part of such business 
or plant, or enter into any working or other agreement with such other 
licensee. i i 

27. Further Assurance.—The local authority and the Postmaster-General 
shall from time to time do and execute, or cause to be done and executed, 
all such acts, deeds, and things whatsoever as may be required by the 
Postmaster-General or the local authority (as the case may be) to give effect 
to the covenants and agreements in this indenture contained. 

28. Provisions for Determination of Licence in Certain Events.—In 
any of the following cases (that is to say) :— ! 

(a) In case the local authority do not within two years from the date of 
this indenture establish an exchange system, and so long as the licences, 
powers, and authorities hereby granted shall continue maintain such 
system in effective working to the satisfaction of the Postmaster- 
General ; or 

(b) In case any sum of money which ought to be paid by the local 
authority to the Postmaster-(ieneral under or by virtue of these presents 
shall be in arrear and unpaid for one calendar month after the time at 
which tbe same ought to be paid under or by virtue of the covenants 
herein contained, or 

(c) In case of any breach, non-observance, or non performance by or on 
the part of the local authority of any of the covenants (other than a core- 
nant for the payment of money) or conditions herein contained and on the 
pert of the local authority to be observed and performed, 
then and in any such case the Postmaster-General may, by writing under 
his sea], revoke and determine these presents and the licences, powers, and 
authorities hereinbefore granted, and each and every cf them, and there- 
upon these presents and the said licences, powers, and authorities, and each 
and every of them, shall absolutely cease, deterniine, and become void. 

Provided always that no auch revocation or determination as aforesaid 
shall prejudice or affect any right of action or remedy which sball have 
accrued or nhall thereafter accrue to either of the parties hereto uuder the 
covenants herein contained. 

Provided also that in case of any auch revocat/ou or determination as 
aforesaid the local authority shall, if so required by the Postmaster- 
General, sell and convey to the Postinaster-General all such plant as was 
immediately prior to such revocation or determination in use by the local 
authority for the purpose of supplying the means of telephonic com- 
munication under these presents, and as the Postmaster-Geneial n ay desire 
to purchase. 

29. Purchase of Plant by Postmaster-General.— (1) On or so soon as may be 
after the day of aforesaid (unlees these presenta sball bave 
been previously revoked and determined as iu this indenture provided) 
the Postmaster-Cieneral shall buy aud the local authority shall sell and 
convey all such plant as is at the date aforesaid in use by the looal 
autbority for the purpose of supplying the means of telephonic communi- 
cation under these presents, and as is suitable for the actual requirements 
at the date aforesaid of the telephonic service of the Post Office within the 
licensed area. 

(2) No plant shall in any case be cousidered suitable for the require- 
ments of the telephonic service of the Post Office which has been brought 
into use without the sanction in writing of the Postmaster. General, but’ 
subject as aforesaid, if any question arises as to the suitability of any of 
the plant of the local authority for the requirements of the telephonic 
service of the Post Office within the licensed area, such question shall in 
case of difference be determined by arbitration. 


30. Valuation of Plant.—The value of all plant purchased by the Post- 
master-General under the foregoing articles shall be deemed to be its fair 
market value at the time of the purchase, due regard being had to the 
nature and then condition of such plant and to the state of repair thereof, 
and to the circumstance that it i» in such a position as to be ready for 
immediate working, and to its suitability to the purposes of a telephonic 
service, and no addition shall be made to such value in respect of compul- 
sory purchase or of goodwill or of any profits which might have been or be 
made by the local authority from the uee of such plant. In case of 
difference such value as aforesaid «hall be determined by arbitration. 


31. Arbitration.—All matters which, in purauance of the provisions 
herein contained, are to be determined by arbitration, shall be referred to 
arbitration in accordance with the provisions of the Arbitration Act, 1889, 
or any then subsisting statutory re-enactment or modification thereof. 


32. Agreement not to affect Postmaster-General’s Rights.—Nothing in 
these presents contained shall prejudice or affect the right of the Post- 
master-General from time to time to establish, extend, maintain, and work 
any system or p n of telegraphic communication (whether of a like 
nature to the telephonic business of the local authority or otherwise) in 
such manner as he shall iu his discretion think fit; neither shall anything 
herein contained prejudice or affect the right of the Postmaster-General 
from time to time to enter into agreements for or to grant licences relative 
to the working and user of telegraphs (whether of & like nature to those 
worked and used by the local authority or otherwise) or the transmission 
of telegraus in any part of the United Kingdom with or to any person or 
persons whomsoever, upon such terms as he shall in his discretion think 
fit. And (save as in this indenture provided) nothing herein contained 
shall be deemed to authorise the local authority to exercise any of the 
powers or authorities conferred on or acquired by the Postmaster-General 
by or under the Telegraph Acta or any of them. 


33. Notices, dcc. —Any notice, request, or consent (whether expressed to 
be in writing or not) to be given by the Postmaster-General under thes? 
presents may be under the hand of any one of the secretaries or assistant- 
secretaries for the time being of the Post Office, and may be served by 
sending the same by registered post letter to the local authority; and any 
notice to be given by the local authority under these presente may be 
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served by sending the same by registered post letter addressed to the 
Secretary of the Post Office, at the General Post Office, London. 


In witness whereof the above-named, Postmaster-Gencral hath hereunto 
set his hand and sea! and the i 
have caused their common seal to ke hereunto affixed, the dey and year 
firat above written. 
Signed, eealed, and delivered by 
the above-named Henry Duke of 
Norfolk, Her Majesty’s Postmaster- 
General, in the presence of 
The common seal of the local 
authority was hereunto affixed in 
the prezence of j 


THE SCHEDULE. 
[Description of licensed area. ] 


Form B.—Local Company. 


The first 27 clauses of the model licence for companies are 
in every respect similar to the above, except that the word 
company is substituted for the words local authority. The 
28th clause is the same, with the omission of the last para- 
graph. Clause 29.—(1) is as follows :— 

29. Purchase of Plant by Poslmaster-General in Certain Events.-—(1) In 
case of any such revocation or determination asin the last preceding article 
mentioned, or upon the expiration by effluxion of time of the licence 
granted by these presents, tbe company shal!, if so required by the Post- 
master-General, sell and convey to the Postmaster-General all such plant 
as was immediately prior to such revocation, determination, or expiration 
in use by the company for the purpose of supplying the means of tele- 
phonic communication under these presents, and as the Postmaster-General 
may desire to purchase. 

Clause 29. — (2) is the same as clause 80 of the local autho- 
rity form, and clauses 80, 81, and 82 of the company form are 
the same as clauses 81, 82, and 88 respectively of the local 
authority form, except that in all cases the word company is 
gubstituted for the words local authority. 


CORRESPONDENCE. 


ELECTRICAL ENGINEERS AND THE WAR. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: I enclose you herewith copy of a letter I have written, 
as treasurer of the Electrical Engineers’ Dinner Committee, 
to Mr: McMillan; and I shall be glad if you will insert it 
either wholly or in part in your journal.—Yours, &c., 

London, S.W., Jan. 25. Henry Epxvuups. 

P.S.—You might also say that Mr. Edmunds would be 
pleased to receive subscriptions, as treasurer, at 2, Queen 
Anne’s-gate, S.W. 


| [Copy.] 
W. G. MeMillan, Esq., 
Secretary of tlie Institution of Electrical Engineers, 
28, Victoria -street, S. W. 
ELECTRICAL ENGINEERS (R. E.) VOLUNTEER CORPS. 
Dear Mr. McMILLAN: As you are probably aware, some 55 members of 
this corps will shortly leave for South Africa ; and it has been suggested 
by several members of the Institution that it would be well to give the 
corps a good send-off in the shape of a dinner at some early and convenient 
period before they start. To this end I have been asked to become one of 
the committee, and to act as treasurer in connection with the scheme. 
Feeling that many members of the Institution would probably like to take 
part in this gathering, I write to you as secretary, to ask you to bring this 
matter before the Council meeting to-morrow, in order that they may con- 
sider in what way notice should be given to the members and associates in 
regard to the proposal, which is this: that a ‘dinner should be given, and 
tickets charged at £2 cach, part being for payment of the dinner as for the 
members aud guests, and the balance to be applied to a fund for the corps. 
If you will kindly bring this forward. you will greatly oblige 
Yours faithfully, 
(Signed) 


Westminster, Jan. 24, 1900. 
PARSONS STEAM TURBINES AT CAMBRIDGE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: In your notice of the new Parsons plant in use at 
this station (The Electrician, Jan. 12, p. 390) you state that 
the guarantee of 271b. of steam per kw. was with superheated 
steam. The fact, however, is that no such conditions were 
required from any of the contractors. The guarantee was to 
be for saturated steam at 140lb. pressure, and the engines to 
be condensing. Superheated steam has not been used at this 
station for the last 63 years, owing to difficulty with the 


Henry EDMUNDS. 


superheater; and we are not aware that at any of the 
numerous stations employing Parsons turbines superheated 
steam is employed. As a matter of justice to Messrs, C. A. 
Parsons and Co., we should be obliged if you would make this 
correction in an early issue.— Yours, &o., 

Cambridge, Jan. 20. Jom H. BARKER. 


p—— 


LEGAL INTELLIGENCE. 


emerges 


Riicker v. London Electric Supply Corporation (Ltd.). 

This action was commenced, before Mr Justice Farwell, in the Chancery 
Division, on Monday. Mr. Bousfield, Q.C., Mr. A. J. Walton, and Mr. Grey 
appeared for the plaintiff ; and Mr. Fletcher Moulton, Q.C., Mr. Cripps, Q.C., 
Mr. Grabam, and Mr. Moulton, jun., for the defendanta. 

Mr. BOUSFIELD eaid the action was brought for infringement of a 
pa‘ent for a system of distributing electricity for electric lighting by means 
of iransformera iu a certain combination. Counsel said he could only 
recall one similar kind of patent contrived by Gaulard and Gibbs. There 
was another by Dr. Hopkineon which came before Mr. Justice Romer, and 
was somewhat similar. Many years ago, of course, the distribution of elec- 
tricity was almost unknown. For example, whenever the electric light 
was us?d in a lighthouse, a dynamo would be placed at the bottom of the 
tower, and there would be a light above. Since then, however, 
great strides had been made, and he hoped to be able to prove 
that it was greatly due to the patentees under the patent in 
question in this action. The patent“ was known as Thompson's patent, 
but Thompson was only the agent of Carl Zipernowsky and Max Déri (of 
Budapest), to whom this invention was due. Zipernowsky and Déri made 
this improvement in 1885, and patented it in various countries on the 
Continent. These gentlemen were connected with Messrs. Ganz and Co., 
who have a very large business on the Continent, and have had a great 
amount of litigation on the Continent with regard to this particular 
patent. They were unfortunate at first, but finally they succeeded, 
counsel thought, in Italy and France in their litigation. He did not 
intend going into any detail about it, but that would explain why this 
action was brought solate in the life of the patent. During that time 
Messra. Ganz were extending their business on the Continent, and their 
hands were very full. 

His LORDSHIP: You cannot ask for an injunction now, or for delivering 


up. ; 

Ptr. BOUSFIELD agreed. It was simply a question of account. A curious 
element in the case was that in 1886, when the patent was exhibited, the 
leading electricians condemned the system and said that successful distri- 
bution could not be made on those lines. Counsel eaid he thought the 
present-day electricians would have koown it would have succeeded, but 
in 1886 it was a very different thing. There were contemporary discussions 
by electrical engineers and electrical newspapers, and then they said it 
would be a failure. He (counsel) mentioned that, for the purpose of 
pointing out that they had had initial difficulties to encounter, and al:o 
the difficulty that the people interested iu the matter were people on the 
Continent in a large business way, and it was not until they had practically 
overcome their difficulties abroad that they were able to turn their 
attention to the infringements which were going on in England. Three 
or four years ago the patent was amended and bought by the 
plaintiff in this action. The amendment was simply the cutting out 
of the specific apparatus. He did not think it could be suggested on 
behalf of the defendants that in cutting that out as regarded the original 
specification there was any want of good faith. The amendment 
was dated April 3, 1897, and was on the face of the specification. Of 
course it was amended solely in view of the litigation, in order to remove 
mat ters of not much importance. The matter was now reduced to simple 
form. He thought bis learned friends would have great difficulty in find- 
ing anything which anticipated the portions of the invention which were 
deleted. The invention had reference to the distribution of electricity by 
transformers. By means of that system they were generally enabled to 
use elegtric currents of high potential, and to carry, them near to the points 
of consumptioa, and then transform the high-potential currents into 
currents of low potential, so that they were able to save in the cost of con- 
ductors—which was important in the case of electric distribution. 

His LORDSHIP pointed out that be was not a master of the science of 
electricity, and hoped that the learned counsel engaged would give him as 
much assistance as possible by explaining technical terms, and so on. He 
understood some of the elementary terms. 

Mr. BOUSFIELD said in that case his lordship had mastered the termi- 
nology of the case, and he thought that he would he able to come toa 
judgment on the specification. It was no doubt a difficult subject, but 
the principle involved was really simple. Although in the courae of his 
opening speech he might have to go into matters outside the subject of 
controversy in order to make himself clear, he did not think that the 
evidence in the case ought to be of any great length. It was alleged that 
this patent was anticipated by something done by Gaulard and Gibbs and 
by something done at the Royal Aquarium ; but that would have to be 
inquired into. Perhaps his learned friends on the other side would agree 
not to call more than two experts on each side. 

Mr. MOULTON : I shall not call more evidence than I can possibly help. 

His LORDSHIP: Generally speaking, two experts ought to be enough. 

Mr. BOUSFIELD, continuing, said the problem they had to deal with 
was the distribution of the flow of electricity through wires, and therefore 
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it was analogous to the distribution of gas or water through pipes, and 
the analogy of sending a flow of liquid through pipes helped them very 
much. Of course, a flow of water depended upon the differences of pree- 
sure or the differences of level. Therefore there was an analogy in the 
case of the flow of water and in tbe case of an electric current. In elec- 
tricity they were not concerned with absolute pressure, but with differences 
of pressure. He would take his lordship to the beginning of the question 
of electric lighting, and for this purpose it was absolutely necessary to 
look at how things stood at the date of this patent and what had been 
done with reference to electric lighting. He had told his lordship that the 
oldest method for distributing electric light was to have a machine to 
a light. The first thing was to light the lamp by a machine; the 
second was to have machines of higher pressure, and to light tbree, four, 
five, or eix lamps, by that means passing the current through the 
lamps in series. One of the little diagrams which had been made 
for the assistance of his lordsbip showed a simple series arrangement. In 
a series arrangement they had everything arranged on the same circuit. 
By that arrangement they would require a pressure of 100 volta for each 
lamp, or a pressure of 600 volts to light six lamps. When you put out one 
lamp, say, on a series circuit, you wanted 500 volts to drive the re:t. If 
two lamps were put out, the pressure had to be reduced to 400, and three 
lampe to 300, and so on. If there was only one lamp in, there would be 
wanted a pressure of 100 volte, but in each case they had got round the 
circuit a half ampere of current. That was referred to as the constant- 
current system of distribution. That was the earlier system used with arc 
lights. The learned counsel then referred to the constant-; res:ure system, 
and eaid that as a matter of fact by that system constant differences of 
pressure which ought to be had were not got at all the different points 
slong the line. In passing through a long distance it was nectssary to have 
the conductors of a size so as to prevent the fall of potential. The learned 
counsel next referred to Edison's system with a circuit of feeders 
adapted to it. In that system the object was to have the potential 
constant, and that was done by the help of feeders. In that 
system it was wanted to get a constant potential in the mains. That 
was called the constant-potential system. — That was a good syatem for 
comparatively small areas, but not for large areas. "The next great step in 
the matter was Hopkinson's three-wire system, by means of which the 
saving of practically three-quarters of the copper previously required was 
effected. That enabled them with a given capital to cover a much wider 
area, and that was an important matter iu connection with this case. 
That helped them to tee what people were driving at for years. Suppos- 
ing they had a certain area, say of 1,000 lampe, each lamp took half an 
ampere at a pressure of 100 volta, so that the whole system required 
50,000 ampere volts — 50,000 units of work per second. Now, in distribut - 
ing this 50,000 units of work, the question was how to do it most eco- 
nomically ; and it was obviously having regard to the question of current 
and of waste of current from resistance, that they, instead of sending the 
current from the station 500 amperes to 100 volts, sent out 100 amperes at 
500 volts. They were sending out the same amount of work, but the con- 
ductor would be to much smaller and the expenditure would be so much 
less. It was there fore seen to be desirable to send out at a higher poten- 
tial, and that having been attained, Ruhmkorff's apparatus was the 
earliest method and the simpleet form of transformers for the purpose. 
Speakiog of the plaintiff's patent, counsel pointed out that the object of 
the invention was to make all individual points of consumption of electrical 
energy quite independent from one another. Lord Kelvin might aay that 
that was a simple thing to do, and that there was nothing in it. He 
(counsel) assumed that Mr. Moulton would tay that the thing depen lcd 
upon such elementary electrical principles that it required no application 
of «kill to make it effective. He should point out, ho erer, that eo little 
did it appear obvious to electrical authcrities in the past, that the principle 
was condemned all round — viz , at discussions, in the courte, and in papers 
read at meetings, and so on. It was received with discredit and disbelief 
in the electrical world. Iu the three-wire cass it was said that anybody 
would know that if two conductors were put together, in one of which thera 
was a current flowing one way and another the other, the two currents 
would be naught. O¢ course that was so. Two currents of that sort 
neutralised one anoth r. Although the principle of the plaintiff's invention 
might be obvious, it did not follow that there was no application 
required to make it effective. The plaintiffs case dep-nded on the 
fact that the patentee had put together and applied all the ns elements 
of knowledge and applied them to a practical syetem of elec ric lighting. 
The learned counsel then read the complete specification, No. 3,079 of 
1885, and said that the claim made by patentee was the application of 
induction coils or trans‘ormers for alteroating electric currents, the 
arrangement of several stations of second order as branch circuits of the 
ma'n line—viz, in connecting up the local centres with the main line 
in multiple are—to which main line is supplied an alternating electric 
current of a tension as constant as possible. The defendant's 
system was on the following plan: At Deptford they generated their 
electricity at a tension uf 10,000 vols, and brought it into 
London. Their mains were carefully guarded against leaknge. 
The defendants made a double use of this system. But tho important 
thing t» observe was what they did when they got the current to Trafalgar- 
square. The defendants got it as electrical energy for distribution a‘ 2,000 
volte. As a matter of fact the defendants made double usc of the trans- 
former system. They applied this system for distributing throughout the 
dis riet they supplied. They bad got their mains laid down in the streets 
at a pressure of 2, 400 volts, then they had th» eub-st vion, where they had 
the transformers, 

In answer to the judge, counsel eaid on the question of infringement the 
defendants said that the tension of the plaintiff's syetem varied from time 
to time ia order to fit the best results, That was merely a quibble. This 
was a constant-tension syetem as opposed to a constant-current sy: tem. 
The specificat‘on was amended three years ago, and in that respect there 


was also an analogy to the case of Hopkinson, whose specification also was 
amended, and who bad to satisfy the Court, in order to obtain damages, 
that before the amendment the original claim was framed in good faith 
and with reasonable knowledge. In these cases they had to satisfy the 
Court that the original claim was framed in good faih and with 
reasonable knowledge, instead of getting the better of the public by 
first making a broad claim and then cutting it down. In the present 
case he would show that those familiar with the knowled,e of the time 
would eee nothing agaiast the good faith or reasonable skill and knowledge 
required by the Act; and the object in making the amendment had been 
simply tu lighten the ship by getting rid of points of dispute. 

r. JAS. SWINBURNE, in answer to Mr. Walton, said he was an elec- 
trical engineer, and for many years had closely essociated himself with the 
development of electric lighting. He laid down h's firet transformers at 
the end of 1882. Formerly each ar» lamp had its own dynamo. In the 
yesr 1878 the newspapers were full of the subject as to the subdivision of 
the electric light. Electrical power was got by multiplying the current 
by the pressure. Each lamp took a given amount of power. It was 
really very important to get high pressure for distribution. The im- 
portance of high pressure for distribution had been rea'ised for a long 
time. It was wanted ever since electric light was talked about at all. 
As regarded the question of the independence of the lamps, they must 
either have the whole going at that time or all the lamps out. It could be 
uted in public restaurants and shops, where the lights were all put out 
together ; but that was not convenient where the consumer desired to be 
free to turn out what lampe he pleased. The Hopkinson patent was taken 
out in 1882. Gaulard and Gibbs’ was another syatem of distribution with 
transformers The main object of a transformer was to fulfil its name. 
It trausformed the current, aod the current of electricity flowing in one 
wire was made to have effect in another wire by inducing a current in that 
second wire. The Gaulard and Gibbs invention (exbibited in diagram 
before the court) was used at several of the me: rololitan rail way stations. 
It was not a syatem of distribution for extinguishing individual lamps at 
all. What was wanted in a system of diatributien was constant tension 
or pressure on the lampe and a small amount of copper on the mains. 
That involved other tbings. A small loes of copper in the mains involved 
tending out at high pressure. The incandescent lamp involved low"pres- 
sure, As regarded avy system of clectric distribution, the lamps ought oll 
to be perfectly independent, and each customer ought to have his supply 
as he wanted it, independent of anybody else, The invention describe Ì 
ia the specification now under consideration dea!t with the difficulty of 
requiring low pressure on the la nps and constant tension upon them. 
They wanted high pre · sure at the station, and they wanted an arrang ment 
by which the lamps could be turned out one at atime. The inventor had 
solved that difficulty, and no previous eyatem of distribution had met it in 
bis way. The invention enabled an extended system of distribution to take 
place; and under it it would bs possible t» distribute over large districts 
from the central station. The specification showed that the inventor ha 
thoroughly understood transformers. Tne invention which was claimed 
was precisely as described in the specification. 

Was it really useful and novel !—Yes, I think it was. 

And was it properly described io the specitication !— Yes, it was quite clear. 

Continuing, witness said he was acquainted with the system of distri- 
bution of the defendant company. In his opinion it was exactly the same 
as that of the specification. They had additional means of transforming 
because of the distance from Deptford. They bad the 10,000 volts there 
and 2,400 volts at the stations in London, and from these high-pressure 
stations the electricity was distributed by transformers in parallel as under 
the system in the specification. : 

Do you know whether this system was received at once, in 1825, as a 
system: that was sitisfactory '—[t took some time. The transformer: 
attracted some notice at the Inventions Exhibition, but he himself did 
not pay attention to it until 1887. It was now used for half, or perhaps 
more than half, the electric lights in use in this country. He had carefully 
read the documenta referred to in the particulars of objections in this case, 
and he did not find the invention described in this specification in any ef 
the earlier publications, He considered that the specification gave suffi- 
cient instructions to enable the invention to be carried out. He did not 
know what further instructions could be given, 

lt is alleged that the knowledge which existed at the tme was such 
that no invention was required to arrive at this invention The knowledge 
of transformers at the time was practically nil. But since 1886 there had 
been an enormous jump in knowledge of the whole subject. 

Cross-examined by Mr. FLETCHER MOULTON, witness said that ever 
since 1878, or at least before 1881, the question of electrical distribution 
had been Lefore the public. 

Mr. FLETCHER MOULTON : It was so prominently before the public 
that legislation took place with regard to it as carly as 1882 !—Yes, the 
first Electric Lighting Act ; and there were a large number of companies 
formed for the purpose of distributing electricity on a large scale. i 

By electrical distribution was meant eupplying t> the public electrical 
energy at their houses ‘—Yes. 

And the common way of doing it was just as we supply gas and water 
t» individual houses — That is £o, in a qualified sense. 

Mr. FLETCHER MOULTON, referring to section 18 of the Electri: 
Lighting Act « f 1882, said that the form of distribution therein recognise | 
was the parallel system of distribution. . 

Witness aseented, adding that in the paral'el system of distributi n 
there were two mains which ran side by side throughout the town, and in 
eich of the coasumers' bones there was a metallic piece called a p»'e 
connected therewith. 

Mr. FLETCHER MOULTON: And the company’s work ended at tho:: 
poles, and its duty was to kecp the one pole with an clectric pressur: 
higher than the other ?—Yes ; I do not remember for the moment whether 
the Electric Light Act contemplsted parallel d'stribution. 
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And the customer drew off the electric energy from these poles by 
straddling the machine across them, and what that machine was nobody 
had a right to prescribe — No, I think not. 

I had a right to use it for one machine, and my neighbour for the same 
kind of machine ! — Les. 

Mr. FLETCHER MOULTON then called attention to the manner in 
which that was provided for in the provisional orders of 1883, and 
explained to the court that he was now cross-examining the witness on 
the state of public knowledge. He wished to show that this was a claim 
for something which was perfectly well known before. It was a particular 
c'aim for drawing off electrical energy by transformers. The parallel 
system was a system under which the electricity used by each consumer 
was drawn off from a double series of mains ; and in the provisional order 
it was referred to as positive and negative poles. 

In further cross-examination, witness said that the two poles in a 
consumer's house were the substitute for a machine for producing 
electricity with constant tension. 

Mr. FLETCHER MOULTON : In other words, the consumer, instead 
of starting his own litt'e machine, had an equivalent to his machine in 
these two poles ! — es. 

Anything which could be done by a machine of constant tension could 
be done in the consumer's house by a substitute for a machine ?—Oh yea. 

That was public knowledge in the eyes of the whole world !— Certainly. 

Then when I am considering the state of public knowledge at that time, 
-I am considering the two poles at the man’s house as being, to all intents 
and purposes, an electrical machine ? — Yes; anything with regard to 
constant potential work. 

Suppose we take the position of & consumer then: it was not novel to 
work an induction coil or transformers by machines *—Oh no. 

Therefore it was not novel to work transformers by the poles in a man's 
house ?—I think it was, because there were no poles in a man's house. 

Do you tell his lordship that it was novel to put an induction coil on to 
a machine ?—No. 

It had to be worked by a machine ?— Yes. 

And what novelty would there be in putting an induction coil on to the 
poles in a house?—There is nothing to prevent it. 

I put it to you that there was no novelty in it?—The poles are there, 
the equivalent to the machine for constant pressure, 

There was no novelty? ? 

His LORDSHIP: As I understand Mr. Swiaburne, he says there is no 
novelty in it, but that he never knew it to be done. i 

Mr. FLETCHER MOULTON: Now, Mr. Swinburne, I want to go to 
the question of the transformers, Perhaps you will kindly look at the 
opening words of the specification with regard to that: For some time 
past induction coils, consisting of two coils or layera of insulated copper 
wires, with a common iron core, similar to the Ruhmkorff apparatus, have 
been used for the transformation of alternating electric currents. By 
means of such transformation electric energy can be cheaply conveyed from 
lines of conside: able length and be utilised in a number of local circuits 
for lighting and other purposes." You see that !—Yes. 

I may take it that that is of course put by the patentee as being com- 
mon knowledge—that is not part of his invention !—That was common 
knowledge. 

So that sending of alternateing currents through the primary coil of a 
t:ansformer and us'ng the secondary was kaown !—Yes. 

I do not know what you will say was known at this time with regard to 
transformers. There are no directions given in this patent with regard to 
the manufacture !—No, 

Aye or no, was there enough knowledge to enable transformers to be 
made at the date when the patent came out? — Transformers had been 
made since 1882. | 

Precisely, and you could produce any effect desired ?—I do not say that, 
but to do effective work. 

Aye or no, was there enough knowledge to make transformers to pro- 
duce a desired result — There was. 

Now the result of transformers is that they transform either up or down 
the tension of the circuit !—Yes. | 

If I may put it so, it either increases or diminishes in certa'n propor- 
tions, dependent on the transformer, the tension of the circuit ?— Yes, or 
it leaves it as it was. 

And a tr.nsformer was a known instrument for the purpose — Les. 

Well, it is a little wandering in the by-ways, but I think there wasa well- 
known rulé of thumb called ratio of turns !—No, that was not known. 

Now I just want to citeagainst you theauthority of Mr. Jas. Swinburne ? 
—All right. 

.. You remember the Gaulard and Gibbs litigation ?—Yes ; I was a witness 
in that case. 

And I believe you gave your evidence in July, 1888 !'—Yes. 

I believe I had the pleasure of cross-examining you on that occasion ? — 
That is so. 

Mr. MOULTON then read several questions and answers put to and from 
by the witness, during the Gaulard and Gibbs trial, to show that it went 
in contradiction to Mr. S«inburne's present evidence as to the state of 
knowledge prior to 1885, and to show further tbat the witness had stated 
t'at the rule of thumb had been known as far back as 1882. 

Mr. MOULTON, having read the passage, said: Speaking in 1€88 you, 
say you think th's was old; it must have been, and older than 1882 ! — Yes. 

And now you kay it is later than 1885 !—Yes. The question asked me 
ia 1889 was asked not so much as regarded transformers, but induction ; 
and [ made a s!ip there, and what is more remarkable, Lord Kelvin did so 
a8. 

Mr. MOULTON: But the whole of that evidence was treating the 
transformer as an induction coil?—So far as it did thar, it was wrong; it 
ws far from accurate. I do not think that the relation between the 
presure and the number of turns was underat h in 1883, 


Well, having got a known instrument, which would raise, multiply, or 
divide the tension of a current, go back to the case of the customer with 
the poles in his house. He could make a circuit for himself i—Yes, ho 
could make what was wanted. , 

So that any legislatively-protected customer, though obliged to take the 
supply of energy at the potential prezcribed, could then divide it if he 
liked !—Ye:. | 

Aud that was known at that time !—It could have been done if anybody 
had wanted it. 

In answer to his lordship, Mr. MOULTON said that the witness had 
surprised him by saying that nobody would then put an induction coil 
across the poles of a parallel main; and he wanted to point out that at the 
time the induction coils were used in even higher power;than that. 

The witness eaid that what he meant was that the only electric light 
induction coils existent in practical engineering at the time were Gaulard 
and Gibbs’. If one of their coils in use in 1885 were taken, it could be use 
without alteration for this invention. 

Mr. MOULTON then referred the witness to an article in The Times, 
describing Fuller's invention prior to the patent now iu question. Fuller's 
invention, the article stated, involved an alternating current in parallel 
distribution with iuduction coils. 

To witness: There Fuller proposed to have induction coils with their 
primaries in multiple are! —No, not in multiple arc, but in series. 

And in this patent itis proposed to have a series of induction coils al:o 
put across the polea !—Yes. 

- Therefore I may take it that parallel distribution taken off at any house 
by means of primary coils across the mains was not new !—No, it was not 
new. 

We have got it that it was not new to tap parallel mains by the trans- 
former, whose primary was in multiple are It was not new to propose it. 

While the secondary circuit was utilised ! — Yes, while it was utilised or 
proposed t5 be utilisel. But they were not useful proposals which had 
been made. 

I am not on the point of whether they were commerc'ally useless if 
they chose to go from high to low tension.—Peop'e understood trans- 
formera, but they did not understand the difficulties. 

On the question of the meaning of high and low tension Mr. Moulton said 
they might tako the simile of water. (To witness): A small waterfall of 
great height might be as good as a large waterfall of leaser height ?—Yca. 

If you eend electricity at low pressure, you require to have large con- 
ductors but weak installations? — Yes. | 

And if you send it at very high pre:sure, you have small conductors but 
a strong installation ? —Yes. 

And in any case the proper tension in practice is getting, by balancing, 
the cost of conductors and the cost of installation ?—Yes, I will take it so. 

That was known in 1878 or longer ago thaa th.t !'—Yes; I think there 
were proposals made for using transformers in mains. 

Supposing your generatiog station to be a long distince from the place 
you wanted to utilise the electricity from, you would have the tension as 
high as possible ?— Yes. i 

On the other haud, when you are utilising — especially on a small area — 
the increased convenience of safety of low pressure makes you inclined 
towards low pressure? —Yes. 

I have used the words “ high" or “low” as if they had the same 
absolute meaning. The real fact is that you always have to choose that in 


Which you get the best economical results by balancing the cost of 


conductors against the cost of installation ?—Yes. 

Supposiug you were distributing throughout a very large building, 
which was large enough to make the conductors of considerab'e cost 
dropping down to 100 or 200 to utilise ?* —Yes, 10,000 is very largely used. 

On the other hand, if you were going to send the electricity for 30 miles, 
you would probably have the 1,000 very low and send at 20,000 and drop 
down —Yes. . 

The defendants use 10,000 to send up to Deptford, and then drop down 
co 2,420 for another section, and then drop down again to 100 ? —Yes. 

Now, that idea of economy by long distance at high pressure and the 
convenience by short distance at low pressure was a very important rule 
of practice in electric distribution !—Yes. 

That is not due to this pateutee Tue desirability was certainly known. 

It bad been proposed to transform up in order to send at high tension, 
but to transform down to send at a low i—Yes. As I have said, it had 
been thought of. It had been recognised. | | 

The learned counsel then took the witness to Edison's patent. 

There are advantages and disadvantagesin choosing continuous or alternat- 
ing currents for mains ?—Yes. 

At the date of Edison’s patent continuous currents could be used for all 
purposes ?—Yes, just the same for arc lamps and fitted motors and elect: o- 
lytic work, other things being equal on the supply terminals. 

For instance, alternating current: at that time would not drive motors ? 
— Well, no. They have not succeeded much. 

Of course they could not be used for plating ?* —No. 

And there was a suggestion that they were dangerous to human life?— Yos. 

Further cro-s-examined, the witness said he was aware that Edison was 
a strong partisan of the direct current. He thought that Edison never hal 
a patent for the distribution of alternating currents. But Edison realised 
that they could transform down our alternating current and also that a low- 
tension current would be suitable for lamps in parallel. 

The witne:s was then referred to an article in a French technical paper 
describing a prior discovery. 

Mr. MOULTON: What is there in this patent other tnan what is in tha? 
article: Nothing that I can think of. 

Turning to the plaintiff's complete specification, Mr. Moulten (reading) 
said: For some time past induction coils consisting of two.coils or layers 
of insulated copper wire, with a common iron core similar to the Ruhmkorif 
apparatus, have been used for the transformation of alternating electric 
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currents. By means of such transformation electric energy can be cheaply 
conveyed over lines of considerable length, and be utilised in a number of 
local circuits for lighting and other purposes. The distribution of elec- 
trical energy by such means hax, however, not succeeded in such a manner 
as to satisfy the requirements of everyday practice, becauss it was not 
possible to increase or diminish the number of points of consumption in 
operation without affecting the working of the others in a marked degree. 
and it was therefore necessary to use mechanically-a-ting regulating devices 
at the different points of consumption to compensate for the variations 
caused by the changes in quantity of electrical energy used. To the 
witness: Now, Mr. Swinburne, that refers to Gaulard and Gibbes ! —Yex. 

Now, Gaulard and Gibbs required a special form of circuit, and things 
were put on in series — Les; it is not that they required it, but they 
used it. 

Now, in the case of transformers in parallel. They can be put on an 
ordinary parallel system ?—Yes. 

The consumer could put them on! — Ves. I have got one at my house. 

Mr. MOULTON, reading from the specification: Now, the object of 
this invention is to make all individual points of consumpt on of electrical 
energy quite independent from one another, all necessary regulations 
being made by or at the generator of electricity. We group the induction 
coils or transformers so as to constitute secondary distributing stations or 
local centres." "To witness: Do you consider that to be an essential part 
of the patent —It is not essential. It is not confined to sub- station 
distribution, but to transformera in a house, for instance. 

Mr. MOULTON (reading): “The primary coils of the several trans- 
formera of such a local centre may be arranged either in series or in 
multiple arc circuits." To witne:s: The series refers to transformers 
in series ?— Yes. 

Mr. MOULTON: “In the former case the secondary or induced spires 
of all the tran formers of the respective stations form a single local 
circuit, irréspective of whether these induced spires are connected up in 
quantity or in series. In the second case, however—viz., when the primary 
coils of the several transformers constituting a local centre are connected 
in multiple arc—either each individual ioduced coil may form a separate 
secondary circuit, or any numberor all of the induced coils of the transformers 
of a local centre may be connected to form a single local circuit." To 
witness: That would include the case of a ringle transformer and a 
single secondary circuit ?—I cannot agree with that suggestion. The 
plaintiffs invention was for transformers used in a particular way in a 
system of distribution. 

Mr. MOULTON, addressing his lordship, said one of his defences was 
that there was nothing in the plaintiff's specification to latent. If a men 
told you how to judiciously use a thing, that could not be the subject 
matter of a patent. 

His LORDSHIP said he could see the learned counsel's point. 

In further cross-examination by Mr. Moulton on the complete specifica- 
tion, the witness said it was perfectly well known that with induction coils 
or transformers you could transform either up or down. 

Mr. MOULTON : I believe the words high tension and low tension do 
not occur in the provisional specification at all? No, it appears not. 

And they do not occur in the claim !'—-No. 

Supposing a man wanted a high-tenaion alternating current and he put 
transformers on his poles and t ansformed up and put his lamps which 
required a bigh tension in para!lel : ig that within the patent? - No, I should 
not think it was. 

. up and transforming down were both equally well known! 
— Yes. 

The dangera of high tension and of low tens'on in connection with con- 
ductors of certain lengths were well known !- Ven. 

Now, it had been pointed out before this patent that it was advi-able to 
send from long distances at high tension ! — Yeu. 

e to send at high tension for the purpose of turniog to low tension? 
—Yei. 

Mr. MOULTON, reading from the specificatioa : * Now. the electromotive 
forces of the two coils of a transformer bear a constant ratio to one 
another.” To the witness: Do you suggest that that ix put forward by ths 
patentees as being their discovery? No; I think it was their discovery, 
but I do not think tbey realised it. 

Further cross-examined, the witness sai 1 that what the inventors claimed 
was a scientific arrangement of the transformers to solve the distribution 
question. 

Mr. MOULTON: In what respects do you say we infringe ' In 
that you have a system of distribution with transformers wi h alternat- 
ing currents, with high-tension primaries coupled in parallel, on about 
2,400 volts, and secondaries supplying lamps, the lamps being in parallel on 
100 volts, 

And do you consider the high tension of the main and the low tension 
of the consumption circuit both essential? Mes. 

We send 10,000 from Deptford, and transform down to 2.420. 
do you call these ? — They are both high tension. 

Mr. BOUSFIELD : But we do not know at present whether what is sent 
from Deptford ix all transformed by one transformer which brings it down 
to 2,400, or whether there is a series of transformers. 

Mr. MOULTON: I do not care whether it is by one or twenty. 
I want to know whether it is within the patent or not. To witness: 
Do you tell his lordship that the electricians of 1885 did not know that a 
machine which was sending out current, and that was transformed down, 
would work if you kept it at the constant potential ?—They knew it would 
work if kept at the constant potential, but they did not know that in 
certain circumstances it would keep the cons‘ant potential. 

R*-examined by Mr. Bousfield, Mr. SWINBURNE eaid, with reference 
to Mr. Fuller’s article in The Times, that he did not agree that there was 
any nic? principle involved in Mr. Fuller's invention. 

Mr. MOULTON: Does Mr. Swinburne say that this article is absurd ? 
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WITNESS: No: l say his transformers are absurd. What Fuller 
wanted was t» fit a transformer which would transform up and work on 
each lamp separately on a secondary. 

Mr. BOUSFIELD: Has Fuller got anything to do with a system of 
distribution Not so far as I can see. 

Mr. J. K. D. MACKENZIE was ca'led : to enable him to depart for America) 
to rebut the allegations in the defendants particulars of objectiona& In 
answer to Mr. Bousfield, witness stated that he was now an engineer, and 
in 1882 he practised as an electrical engineer, and in that year was 
engineer to the Metropolitan Brush Electric Light Co. of London. He 
first became acquainted with Gaulard and Gibbs’ system in 1882. In 
1883 there was an electrical exhibition at the Royal Aquarium, and 
there he met Me:srs. Gaulard and Gibbs, who were showing something 
there, and he went thoroughly into it. Mr. Gaulan! himself explained 
everything to witness, who joinel Mr. Gaulard to help him carry out his 
work at the Royal Aquarium. Witness was also engaged in the electric 
lighting of the Grosvenor Gallery. That installation was completed 
about the time of the exhibition of March or April 1885. 

When «id the idea of making the Grosvenor Gallery a distributing 
station for supplying people with electricity first occur !—That wan mooted 
about the end «i 1884 or beginning of 1885. 

Did that require a much larger installation ! —Yes, it grew. It began 
with something like 200 H.r., but grew a great deal. They cea:ed using 
the Gallery as a di-tributing station at the end of 1835. 

It ix auggested that prior to the date of this patent — March, 1885 - this 
system was somehow being used at Valerie's premises. Was it possible for 
Valerie's premises to have been connected with the Grosvenor Gallery 
installation before the date of this patent - No. 

Cross-examined by Mr. MOULTON; Gaulard and Gibbs’ syatem of electric 
lighting was shown at the exhibition at the Royal Aquarium. It was only 
running at the time of the exhibition. The exhibition was only on two or 
three months. After the chosing of the exhibition Gaulard and Gibbs? 
system was not used at all in the Royal Aquarium. The plant began to 
run at the Grosvenor Gallety in February, 1885. 

After you lighted Grosvenor Gallery you supplied current to neighbour- 
ing houses ?— Yea. 

Among then to Messr«, Valerie ! Ves. 

But you think that that supply was later than March, 1835 Oh yes. 

When do you say it was !—1 do not think that Valerie was oae of the 
earliest consumers, He could not have come on until quite at the en! 
of 1885. 

You say it was quite at the end of 1885 1 Quite. undoubtedly. 

In further cross examination. witness said he knew an electrician of 
the name of Feaquet, who was working with Gaulard and Gibbs 
Fesquet. however, did not take charga of the installation at the Aquarium. 
Witness did not remember seeing Fesquet until the Grosvenor Gallery 
work was well on the way. 

Was hs not in the employ of Gaulard and Gibbs from 1883 onwards !— 
No, I think not. Fes juet had nothing to do with the installation at tho 
Aquarium. but he assisted at the Grosvenor Gallery in the beginning of 
1 In that year Gaulard and Gil us undder took to supply transfor mers 
at the Grosvenor Gallery, and Fesquet was their manager for that work. 
Transformers were used up and sometimes used down, but it was trans- 
forming down ax a ru'c. 

Mr. W. M. MORDEY, examined by Mr. Bousfield, sail that his pra> 
tical werk for transformera for dlisuibution began in 1886, With 
the exception of Gaulani and Gibbs. no one had done anything 
practical with transformers beore 1886. He had kept himself 
practically acquainted with all that was being done t» solve the ques- 
tion of distribution, and he was familiar with the history of trans- 
formers from the time they were first suggested as a means of distribution, 
and even farther back than that. At the date of this patent thera was 
the lox.teusion system of Edison, which was admirable for small 
areas but was not practicable for large on» A great many 
people were trying to werk. out syetems for bigh-tension supply. 
The only successful attempt to. get the advantages of hizh 
tension for large areas was the series system. It was the only practical 
hish-tension system. Electrical engineers were at the time ansious to 
find out a system giving high-tension distribution and low.teusion supply. 
Gaulard and Gibts were working iu thit direction, Practical engineers, 
however, looked almost with contempt at that time on the work then being 
done. Even when it was prop sel by the plaintiffs system to solve the 
question of high-tension distribution and low-tension supply, it was not 
generally accepted. Alternating currents were not understood. at the time 
at all. and engineers did not think that any practical solution would be 
attained by alternating currents, He had heard the evidences of Mr. Swin- 
burne and ayreed therewith. 

Cross-exatnined by Mr. MOULTON, witness said that low-tension 
alternating currents were known to be suitable for electric lighting for 
incandescent lamps and hat been commonly used for the purpose in 1833. 
Both Siemens and Ferranti bal used them. It was true that transformers 
transformed from constant potential to constant poten‘ial, but only on 
proper construction. That, however. was not true a; a general statement. 

Mr. MOULTON : I put it to you that there are no d rections in this 
specification as to which transformers will stand the work and which 
will not ?—The specification gave clear instructions to : kil ed persons in the 
art of electric lighting. 

So far as the arrangement of the transformer is c n :?rnsd, is there any- 
thing more told us in the plaintiff's specitication than is told us in Brush’s 
Fig. 9/—Plaintiffs specification showed them how two, thres, or more 
transformers could te placed in parallel. 

In the transforming down many transformers are use l ? —Yes. 

And eccording to the load, you switch out transf>-m2rs?—Yee, the 
transform ers are used in parallel. 

That is what is called banked ?—Yes, 
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And as the demand falls you switch out transformers, and it is not left 
automatically to regulate itself — The arrangement was self-regulating 
but in order to save a litt'e energy the transformers might be cut off 
Otherwise there would be a losa of power. 

You cannot put transformers in parallel without their being suitable in 
size and so on ?—- The transformers must be suitable, of course. 

Is there any information as to that in the specification ?—There did not 
require to be. The patentee gave particulars generally. At that time every- 
thing electrical bad to be got out as the reault « f experiment. 

In other words, you could not use what was there described without 
experimenting with tbe transformers ?— At the time electricians had all 
Leen working to find out a system of distribution which would work. The 
inventor gave them particular instructions as to the way in which tkey 
should continue their experimenta. 

Re-examined by Mr. BOUSFIELD : There was no difficulty in making 
& transformer wbich would work according to what was told them in the 
specification. 

Referring to Edison’s patent, witness did not see any sign there that 
Edison would get any constancy of potential on his lamp circuit by using 
transformers of low resistance. 

Mr. BOUSFIELD: In the original amended specification do you see 
any signs (taking it as it stood with the original claim) of any want of good 
faith or reasonable skill and knowledge ?}—No ; I think it shows great 
skill and knowledge. 

Mr. MOULTON : The part struck out related to means for supplying 
alternating electric current of a tension as constant as possible ?—Yes. 

Some documents having formally been put in, Mr. Bousfield closed the 
plaintiff's case, and the hearing was adjourned. 


Cardiff Corporation v. 8. Z. de Ferranti and Others. 


In the Queen's Bench Division, on Friday last, Mr. Justice Mathew 
resumed the hearing of this action. The first day's proceedings were 
reported in our last issue. 

During the course of the case his lordsbip observed that multiplying 
the letters did not strengthen the evidence of delay. It would be well to 
state the character of the correspondence and refer merely to those letters 
which were of importance. 

Mr. LAWRENCE, Q.C. (for the plaintiffs), said that through 1897 snd 
all through 1898 the correspondencs went on in the same way. The 
defendants wrote thanking the engineer for the leniency which had been 
shown to them, and the engineer replied complaining that the defendants 
were practically experimenting with the Corporation's order, and were not 
really supplying them with an engine according to contract. 

Mr. WALTON, Q.C. (for the defence): There is a letter of Dec. 23 
stating that the erection was completed at Cardiff on Dec. 23, 1897; and 
if you look at your report of the electrical engineer, you will find that that, 
is 80, 

Mr. LAWRENCE: Yes, it may have been erected by that time, but it 
did not go. 

Mr. WALTON : Yes, it went. 

Mr. LAWRENCE: Ooly for a sbor; time, by way of experiment. It 
only ran satisfactorily for a very short time. 

His LORDSHIP : And then, Mr. Walton, we have the melancholy com- 
I liints renewed in 1898. 

Mr. WALTON : Yes, my lord; and there were alterations made in the 
machine. l 

Mr. LAWRENCE: On Jan. 21, 1898, a letter was written by the 
engineer to the defendants, in which occurred the following passage: 
“ Unless your plant is in Letter condition when the Southport Corporation 
visits the works tbis week, I suggest that you will have it standing still, as 
nobody will be able to make himself heard ” (laughter). The correspon- 
dence went on all through April, May, June, July, August, and Sep- 
tember, 1898. 

Mr. WALTON: Read your reply of July 20: “Your plant has run 
to-day in a fairly satisfactory manner for about six hours." 

His LORDSHIP: I should like to know what it is all about. Here ia 
à definite contract for a certain time, and we have had three years of 
correspondence bezause the contract has not been fulfilled. 

Mr. WALTON: We say that, although no doubt in many respects 
alterations had t» be made, still the machinery was erected and worked 
on Dec. 23, 1897. 

His LORDSHIP: That I gathered from the letters ; but it had a most 
unprosperous and short career. i 

Mr. WALTON : We admit there was delay as regarıls the time at which 
the machine was to be handed over ready for use, but the question is up to 
wbat date did the delay run? That is to say, when did the delay cease so 
far as concerned satisfying the contract? We say it was on Dec. 23, 1897; 
our opponents say November, 1898. And then there is a question of law. 
The penalty is £51. 108. a week, and the penalties now amount to £5,000 
or £6,000. The question is whether that is recoverable as damages, or 
whether the plaintiffs could recover more than the actual damage they had 
suffered. The defendants had paid into court £1,500, which they 
considered was more than enough to satisfy any actual damage the 
Corporation had sustained. 

His LORDSHIP: Do you say they are not entitled to penalties ? 

Mr. WALTON : We say the:e penalties are in the nature of damages. 

His LORDSHIP : There is no doubt about the machine having been 
taken over ? 

Mr. LAWRENCE: No; it is not taken over, 

Mr. WALTON : Well, it has been working since 1898. I believe the 
defendants have spent about £7,000 upon it to make it do its duty. They 
oem spending money freely, and now the plaintiffs want £51. 10s. a 
‘wee 


His LORDSHIP: But, apart from the question of penalty, will the 
Corporation be able to make out pecuniary loss? . 

Mr. LAWRENCE said it was one of the things difficult to prove. The 
Corporation had an enormous custom for the electric light, and it was very 
important that its character should be maintained in face of a growing 
competition from the incandescent gas light all over Cardiff at the expense 
of the Corporation’s electric light enterprise. | 

Mr. WALTON said he might admit that up to the end of 1897 there 
were difficulties, but there was no correspondence showing similar defects 
in 1898. However, he hoped they would be able to make some arrange- 
ment about the case. 

His LORDSHIP : Mr. Lawrence, this looks like a case which might be 
ad jut ted. 

Mr. LAWRENCE said he would endeavour to take a reasonable view 
of it. His lordship knew that a body like the Corporation of Cardiff, after 
being treated in this way for years, were likely to be difficult to deal witb. 
He would do all he could. 

In the result it was arranged that the record should be withdrawn on 
terms which could be embodied in an order if necessary, the £1,500 in 
Court being paid out to the plaintiffs. The other terms of the settlement 
were not stated in Court. 


Turner and Sons v. Brinsmead. 


In the Queen’s Bench Division, on Tuesday, Mr. Justice Mathew (with him 
Prof. A. B. W. Kennedy) beard an actionin which the plaintiffs, Messra. Turner 
and Sons, Electrical Engineers, Denton, Manchester, sought to recover from 
the defendant, Mr. Brinsmead, money alleged to be due for the supply and 
erection of an electric automatic lift on some flats, property of defendant. 
Defendant admitted the claim, but counterclaimed for damages for breach 
Of contract. Defendant’s case was that in November, 1897, he arranged 
with plaintiffs to erect on flats, then in course of erection at Maitland Park, 
N. W., an electric lift, to be completed by Jan. 1, 1898, to the satisfaction of 
defendant's consulting engineer, the Vestry officials, and the insurance com- 
pany’s inspector. Defendant alleged that the lift was not completed by Jan. 1, 
1898, nor in fact till November, 1898, and that it was so defective in 
design and construction as to be useless and dangerous, and such that neither 
defendant's consulting engineer nor the Vestry officials nor the insurance 
company's inspector would pass it. The work was too fragile to stand 
the strain of constant work. Parte of the apparatus were so exposed as 
to be liable to injury from damp, dust, and fire. Owing to these and other 
deficiencies, defendant hsd been obliged to employ another contractor to 
erect a lift. 

Mr. ROBERT A. SMITH, consulting engineer, said he examined the lift 
carefully on March 3, 1899, and found the speed of the winding 
drum was comparatively slow, while that of the motor was high, and on 
account of this geariog had to be used. While the lift was still the motor 
was algo still, and required some mode of starting. The whole idea of the 
plant was automatic. To work the lift the passenger had to press certain 
buttons. One button had to be pressed to bring the lift to the floor where 
the passenger was waiting, and another was pressed to mark the floor to 
which the passenger wished to go. When the lift reached the floor whcre 
the passenger was waiting, the gate automatically opened. This gate could 
not be opened unless the lift was behind it. When the passenger got into 
the lift he pressed another button, which set the lift in motion. Witness 
did not see any indicators to show what buttons had to be pressed. The 
passenger had to find out whether the lift was above or below him. Appa- 
ratus was placed on each floor so that the lift could be worked from any 
floor, and the apparatus connected with these buttons was in the basement, 
There was a pendulum which regulated the direction in which the lift was 
to travel. It swung to each side according to the button pressed. On 
swinging in this manner it came in contact with p:eces of metal. Witness 
said that this was not, in his opinion, a good idea, as the pendulum was 
likely to stick, and the pendulum only had the force of gravitation to 
bring it back to the perpendicular. When the pendulum came into contact 
with the side piece of metal it sent a current through a pilot motor. 
This worked other apparatus and started the larger motor. The apra- 
ratus, of which the pendulum was part, was leaning against tle 
wall at a considerable angle. This was not the proper way to leave 
it. The voltage was 200. This he considered too high. He did not 
consider that that part of the apparatus would work more than a 
few times. The diameter of the winding drums (6in.) was too small 
for the size of the ropes. They should have been 18in. There were no 
grooves on the drums. This was dangerous, as the ropes might pile up, 
and might even have come right off the drum. "The ropes were Bin. in 
diameter. He did not consider the apparatus for arresting tbe progress of 
the lift if the ropes broke] would have bad any effect whatever. It was 
an iron instrument which was supported by a cord. If the ropes broke, 
the lift coming down would break this cord, and the iron would, it was 
assumed, then drop, and the other end, which was sharpened, would fix 
itself into the wooden runners. This, he thought, would not be the case 
in action, as the iron would only enter one side of the runner, and would 
be broken out by the weight of the lift. Hc thought that if there were 
another piece on this apparatus, so that it would grip the runuera on two 
sides, it might succeed. Under the present conditions he considered that 
there was absolutely no protection for human life, nor against fire or dust, 
and the whole tbing was exceedingly fragile. 

Mr. MORGAN WILLIAMS said he made three inspections He had 
heard Mr. Smith's criticiam of the lift, and considered it was very well 
expressed. He agreed with it entirely. He said that the lift was liable 
to over-run. This was due to the fact that wooden pulleys were used. 
Witness thought that the lift had the appearance of a laboratory experi- 
ment. The design was an exceedingly clever and ing nious one, but was 
too fragile for practical use. : . 

Mr. QUICK, defendant's consulting engineer, gave corroborative 
evidence, 
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Mr. FRANCIS A. WILKINSON, inspector to St. Pancras Vestry, said 
tbat on Nov. 15, 1898, he made an inspection with Mr. Quick. They 
moved the pendulum to one side, and the lift rose to the roof of ths build. 
ing and jammed there. Witness then left. 

Mr. T. BRINSMEAD (defend int) gave evidence concerning the contract. 
He wished to open the buildings in Marcb, and wanted to advertise the 
lift with the buildinge. This he was unable to do, and had to employ 
another contractor. 

Mr. GEORGE AVEYARD said that he was electrician to the plaintiffs. 
He designed the lift erected on defendant's flats. He had designed other 
automatic lifts before, but not one worked on the “push-button” system a3 
this one was. He was often present while the lift was being erected. His 
firm met every objection ra‘sed by defendant’. . He had made many tria!s 
of the lift, and had found it worked perfectly. On Nov. 15 he was 
present with defendant when- the test was made. The lift worked all 
right, and defendant seemed pleased with it. He handed the“ fuses” to 
defendant ao that he might work the lift when the inspectors came to 
see it. They had procured all the best materials for the work. After 
the lift had been jammed in tbe roof, witness asked defendant for particu- 
lars of any defects in the lift, but be could not supply any. He did not 
think it was possible for the pendulum to stick as sugges:ed by Mr. Smith, 
as there was only a very small current running through. The strength of 
the current was half an ampere. 

Mr. JOHN HEWARD, consulting engineer, said he went with last 
witness in January, 1899, and examined the lift thorougbly. It worked 
very well It stopped within an inch or an inch and a half of the proper 
levels. It was a very clever design, and he considered it quite practical. 
The general workmanship was good, bit there were little things which 
might have been improved. The pendulum switch worked very well. It 
returned to its position very quickly, The springs helped it consi jerably. 
He saw no reason why the pendulum contacts should steck. There would 
have been no difficulty in putting in carbon instead of the metal, but it 
required theaddition of another magnet to make the pressure sufficient. The 
man motor worked very well. The box of black grease used for 
lubricating the worm-wheel was a rather rough device ; be had never seen 
it used except on cranes. 

Mr. ALBERT TURNER said that on April ll he went with 
Mr. Quick to the works. They had the apparatus put into op ration. 
In July, 1898, he visited the flats and saw tbe lift working. It was very 
satisfactory, except that the wheels made a noise. Apart from that the 
lift worked well. They could feel the vibration in one of tho rooms. 
They therefore decided to remove the wheels and work it directly from 
the motor. He thought it was very satisfactory, except that it was 
rather slow. "The speed was according to the contract: it travelled at 
Soft. ^d s cond. A lift he had since had erected had a speed of 60ft. per 
second. 

CHARLES BAYMAN, lift attendant, said he, his wife and little girl all 
worked the lift. Indeed, it never failed at any time. He thought it must 
bave been used hundreds of times by the workmen, but witness had never 
received permission to allow the tenanta to use it. 

His LORDSHIP eaid the assessor (Prof. Kennedy) would consider the 
technic. ] question, and bis opinion would be communicated to both sides. 
After thar a day could be fixed for diszussion. Tha assessor would 
personally inspect the lift on Friday. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


READY IN A FEW DAYS. 
The Electrician " Electrical Trades’ Directory and Hand. 
book for 1900.—The New Edition of the Big Blue Book” will 


be ready shortly. See important announcement on page xxx. 


TENDERS INVITED. 


The Keighley Corporation invite tenders for the supply of two 
Lancashire boilers, with mechanical stokers, economisere, feed pumps, 
&c, and a 120-kw. and 200-kw. high-speed direct-coupled steam 
dynamos for continuous current. Copies of specification, &c., may 
be obtained from the borough auteni (Mr. J. M. Smyth), 
Bridge-street, Keighley. An advertisement contains further parti- 
culars, and tenders, addressed to the chairman of the Electricity 
committee, must be delivered not later than Saturday, Feb. 3. 

The Town Council of the Royal Burgh of Inverness invite tenders 
for the supply and erection of generating«plant fur their proposed 
electricity supply station. Further particulars ars given in an adver- 
tisement, and copies of specifications, &c., may be obtained at the 
ollices of the town clerk (Mr. Kenneth MacDonald). Further in- 
formation may be obtained from the consulting engineer (Mr. E. G. 
Craven), 36, Academy-street, Inverness, and tenders must be sant to 
the town clerk before Thursday, Feb. 8. 

The Coatbridge Town Council invite propo:als for constructing a 
tramway in the town. An advertisement contains some further par- 
ticulars, and additional information can be obtained from the town 
clerk (Mr. John M. Alston). 

The Horsham District Council invite tenders for the supply and 
erection of generating plant for their proposed electricity. supply 
works Further particulars are set out in an advertisement, aud 


copies of specification, with forms of tender, &c., may be obtained 
at the offices of the clerk to the Council (Mr. S. Mitchell) after 
Feb. 1. The work will be carried out in accordance with the 
pens and specifications of the consulting engineer (Mr. W. C C. 
Iawtavne), 9, Queen-street-place, London, E. C., from whom farther 
information can he obtained, 

The York Corporation invite tenders for the conversion of the 
wiring of the Guildhall and the public library to suit the higher 
voltage of the mains ‘Tenders must be sent to the city elestrical 
engineer (Mr. C. A. Midgley) by Feb. 15. See advertisement. 

The Dudley Electric Light committee invite tenders for the 
supply and erection of pumps and feed-water heaters and pipework. 
An advertisement contains ether articulars, and specifications, &c., 
may be obtained from the consulting engineer (Mr. Reginald P. 
Wilson), 66, Victoria-street, London, S. W. Tenders must be sent to 
the town clerk (Mr. Henry C. Brattall) not later than noon of 
Thursday, Feb. 8. 

The Kingston. upon-Hull Corporation invite tenders for the supply 
of 35 double motor equipments and 10 car bodies (double-de:ked) 
to seat about 51 passengers An advertisement contains further 
particulars, Specifications, &c., mi be obtained from the city 
engineer, and tenders, addressed to chairman of Works committee, 
must be in by Monday, Feb. 19. iege 

The Bedford Electric. Light committee invite tenders for the 
supply and erection of a surface condenser, with air-circulating 
pumps, &e. Specifications may be obtained from the town clerk 
(Mr. T. S. Porter), Town Hall, Bedford, to whom tenders must be 
sent bv Feb. 6. See advertisement. 

The Bootle Corporation require tenders fur supplying and layiog 
underground electric cable» Spaecitications, &c., can be obtained 
from the borough electrical engineer (Mr. W. R. Wright), electricity 
works, Pine-grove, Bootle, after Monday next. An advertisement 
contains further particula: s, and tenders addressed, Chairman Ele :tric 
Power and Lightiog committee, must be delivered at the Town Hall, 
Boot'e, not later thaa Feb. 17. 

The Glasgow Corporation invite tenders fur the supply of (1) 
200,300 motor car t:ucks, (2) 200 300 motors and equipmenta, (3) 
supply, delivery and erection of overhead trolley constructional 
work. Specifications, &., can be obtained on application to the 
general manager (Mr. John Young), 83, Rentie'd street, Glasgow, 
and tenders must be sent to th» town clerk (Sie J. D. Marwick), 
City Chambers, Glasgow, not later than Saturday, Feb. 17. An 
advertisement contains additional information. 

The Corporation of Hastings require tenders for the supply and 
delivery of twelve 20 kw. alternatiog-curreat transformers an 1 high 
and low-tension switch gea”. Specifications, &c., can be obtained of 
Mr. Lanoards Andrews, M. I. E. E., borough electrical engineer, Elec- 
tric Light Works, Hastings, anl tenders must be seat in to Mr. B. F. 
Meadows, town clerk, Town Hall, Hastings, by noon of Monday, 
Feb, 12. An advertissment contains a lditional particulars, 

The Bath Corporation invite ten leis for high and low-tension 
cables, arc lamps, transformers, switchboards, &e. Tenders to 
3, Wood-street, Bath, by Feb. 12. 

Th» Postmaster-General. invitzs tenders for the work of laying 
underground conduits and pipes for de gr purposes in several 
parts of the Metropolis, Forms of tender from the Controller of 
Stores (Mr. Chas. E. Stuart), (i. P. O., London, E. C., and teu lers must 
he in by noon of Feb, 15. 

The West Ham Guardians invite tenders fur the supply and erec- 
tion of plant for the electric lighting of the workhou-e aud school 
prem‘s2s at Union-road, Leytonstone, and for erecting au engine 
and battery house, Tenders to clerk (Mr. Fred. E. Hilleary) by 
4 p.m. of Feb. 7. 

The Belfast Electric committee invite tenders for the supply and 
erection of 400 kw. steam dynamos, Tenders must be lodged at 
office of town clerk (Sir Samuel Black) by noon of Thursday, Feb. & 

The Corporation of Great Yarmouth invite tenders for the supply 
and erection of two water-tube boilera and three 200 kw. continuous- 
current steam dynamo, ‘Tenders have to be delivered by 10 am. 
of Thursday, Feb. 15. 

The Glasgow Corporation require tendera for supply and erection 
of two overhead electric travelling cranes foe tha tramways depari- 
ment. Specifications from the general manager (Mr. John Young), 
83, Renſield street, and tenders to town clerk (Sir J. D. Marwick) by 
6 p m. on Feb. 5. 

The Tynemouth Corporation invite tenders for the supply and 
delivery of electricity meters, ‘Tenders to town clerk (Mr. 
Horatio Adamson), Town Hall, North Shields, by 31st inst. 

The Leyton Ele:tric Lighting committee invite tenders for the 
supply and erection of a switchboard. ‘Tenders to engineer and 
manager (Mr. F. Harman Lewis) by Feb. 14. 

The Bradford Tramways committee invite tenders for the electrical 
equipment of about eight miles of tramway on the overhead trolley 
system, Tenders to town clerk by Feb. 3. 
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The Stoke-upon-Trent Guardians invite tenders for the electric 
lighting of a portion of the workhouse premises. Tenders to clerk 
the Guardians, (Mr. C. Daniel), Union offices, Stoke-upon-Trent, not 
later than 9 p.m. of Tuesday, Feb. 13. 

The Plymouth Corporation invite tenders for the supply and 
erection of a 500 kw. high-speed steam dynamo, motor-generators, 
&c ,500 kw. high-speed steam alternator, 260 accumulator cells, four 
Lancashire boilers, high and .low-preseure, paper-insulated and 
lead-covered mains, &c. Tendera to town dork (Mr. J. H. Ellis) 
by 31st inst. 

The Glasgow Corporation invite tenders for an electric or hydraulic 
lift for the new Art Galleries Tenders to the town clerk (Sir J. D. 
Marwick), City Hall, Glasgow, by 29th inst. 

The Glasgow Corporation also invite tenders for supplying and 
erecting electric motors and shafting for laundry machinery, 
mechanical stokers, elevator and conveyor at the "Ruchill Fever 
Hospital. Tenders to the clerk, Police Department, by 31st inst. 

The Croydon Corporation invite tenders for extending the elec- 
tricity supply bnildings. Tenders to town clerk by 29th inst. 

The Tunbridge Wells Corporation invite tenders for two Lancashire 
boiler» ‘Tenders to town clerk (Mr. W. C. Cripps) by Feb. 5. 

The French Minister of Posts and Telegraphs invites tenders, until 
the 30th inst, for the supply of 10,000 metres of iron tubes (80mm. 
diam.) for pneumatic pipe lines  Particulars from and tenders to 
Je Sous Secretariat d'Etat des Postes et des Telegraphes, 103, Rue de 
G-enelle, Paris. 


TENDERS RECEIVED AND AOOEPTED. 
The following tenders have been received by the West Ham 
C rporation for the supply of electric lighting plant for the Chadwell 


Heath Asylum :— 
Section A.—Three 84 kw. Steam Dynamos, Booster, Switchboard, dc. 
Tawnes Iron Works, E. Scott and Mountain ...... £4,950 
Engineering & Ship- Dutilh-Smith, MeMillan & Co. 3, 795 
building Co. (accepted) £4,627 0 0 | Mather and Platt 6,055 
Verity (Ltd) . 4,14410 9| General Electr c Co. ........ . 4,888 
' Section B. Accumulators. 
Hart Accumulator Co. D. P. Battery Co £802 5 
(accepted) )) . £681 0 Tudor Accumulator Co... 868 0 
Pritchetta and Gold ...... 858 0 | Dutilh-Smith, McMillan 
Chloride Electrical Storage ande 889 14 
Syndicate 1117 0 Elec. Power Storage Co.. . . 1,591 0 
Section C. Water Cooling and Condensing Plant. 
Wheeler Condenser Engi- Worthington Pumping 
neering Co. (accepted) ... £845 0 Engine Co. . . £621 0 
Des cae oat 963 0 Ditto . . 896 0 
Dutilh - Smith, McMillan T. Ledward and Coo 560 0 
BUC G 551 15 Diets 861 0 
Klein Engineering Co 638 0 Korting Bros Peer 182 0 
Diit'ss 1.222 0 
, Section D,— Motors. 
D. Bruce Peebles and Co. | Dutilh - Smith, McMillan 
(accepted) )) stern £547 0. and Co e 88 0 
Witting Bros . 548 0 Mather and Platt. 730 0 
Thames Ironworks Ship- E. Scott and Mountain ... 69) 0 
building & Eng. Co 660 0 Veritys Ltd. (ͥ—•—PM . 700 7 
C. and A. Musker ........... . 702 5 PhonixDynamo & Mfg. Co. 685 0 
General Electric Co.......... 619 2 | 


116 0 0 Western Electric Co. 

123 00 Consolidated Telephone 

Ditto (with com- Construction & Mfg. Co. 
bined battery box) 141 90; Ditto 

_The following tenders have been received by the York Corpora- 

Bis for the wiring of the Mansion House, Guildhall and Municipal 

offices ;— 


and Co 
Cox- Walkers 


Mansion House. 
Cooke & Co. (accepied ). . . . . 2117. 88. 6d. 
21 tenders received. Highest tender £282, lowest E79. 188. 9d. 
Guildhall and Municipal Buildings. 
Ensor, Brentnall & Co. (accep'ed )........................ £154. 13a, 01. 
l tenders received. Highest tender £730, lowest £87s. 33. Od. 
The following tenders are recommended for acceptance by the 
Electric Lighting committee of the West Bromwich Corporation :— 
E. Danks and Co., boilers. 
C. A. Parsons and Co., steam dynamos, condenser, feed‘water heater, and 
travelling crane. 
Cowans (Ltd.), switchboard. 
British Insulated Wire Co., cables. 
Tudor Accumulator Co., storage battery and connections. 


The following tenders are recommended for acceptance by the 
ramways committee of the Glaszow Corporatioa for the new power 
station at Port Dundas: —- 


Morton and Anderson (tunnel under canal)... ..........-. "T . £1,400 
Mechan and Sons (steel flues) ) „ 5 4,095 
Hanna, Donald and Wilson (water storage tanks) . . 725 
Mirrlees, Watson and Yaryan Co. (coal and ash conveying plant) 9,900 


Babecck and Wil» x (igit pairs of. mechanical stok ra) . . . . 


Vicars and Co. ditto 


temporary work for their electricity department. 


The following tenders have been received by the Hull Corporation 
for the supply uf steam engines and dynamos :— 


Engines. 
W. H. Allen, Son and Coo scenes (accepted) £4,670 
Chester and Co., Renfrew...............ccccccuscececccceeteeevenes 4,625 
Willans and Robinson .............. een n mess. 4,813 
Bellis and Morcom  ................. eee tme 5,440 
Ditto i y eats 5,611 
Dynamos. 
Thos. Parker (Ltd.: (accepted) £5,035 ` 
Earle'a Engineering and Shipbuilding Co. ..................... 5,725 
Eleztric Construction Co................ k 5,215 
Crompton and Co yĩdd:tt . 6,513 


Messre. C. A. Parsons and Co’s tender for combined engines and 
dynamos at £8,722 was declared not to specification. 

The Morecambe District Council have accepted. the following 
tenders for the supply of additional electric lighting p'ant :— 

Bab2o-k and Wilcox, bo'ler. 

Thos, Parker (Ltd.), steam dynamo, 

Callender Co., mairs. 

The Harrow Electric Light and Power Co. have accepted the 
tender of Messrs. Mather and Platt for the supply of a 150 kw. 
multipolar dynamo with Willans engine, and a'so fur extension to 
switchboard. 

The tender of Messrs. Read and Jenkins has been accepted for 
wiring the shire hall for the Herefordshire County Council at £172. 

The Whitechapel District Board of Works have accepted the 
tender of Mesars. Crompton and Co. for the supply of 20 additional 
arc lamps at £764. 6s. 


APPOINTMENTS VACANT AND FILLED. 


The Southport Corporation Electricity committee invite applica- 
tions for the position of electrician-in-charge. Applications to the 
borough electrical engineer (Mr. Chas. W. Taite), by Feb. 8. See 
advertisement. | i | 

A first-class electrical engineer is required for the Glasgow Cor- 
poration tramways.  Particulars are set out in an advertisement 
elsewhere, and applications must be addressed to the manager of the 
tramways department (Mr. John Young), 88, Renfield street, Glas- 
gow, or or before Feb. 24. 

The Islington (London) Vestry require a draughtsman fer 
A B to 
the vestry clerk (Mr. Wm. F. Dewey), Vestry Hall, Upper-strect, 
London, N , by Feb. 7. See advertisement. 

The directors of the London Electric Supply Corporation invite 


applications for superintendent engineer at their Deptford station, 


Applications to managing director, 25a, Cockspur-street, London, S. W. 
The Bedford Curporation require an assistant electrical engineer. 
Applicationstochief engineer (Mr. W.J. Hope-Johnstone) by 29th inst. 


Mr. John Beaumont Mitchell, A.M.I.E.E., borough electrical and 
tramway engineer, at Southend-on-Sea, has been unanimously 
appointed electrical engineer to the Plumstead Vestry. Previous t» 
h's appointment to Southend Mr. Mitchell was borough electrical 
engineer at Dewsbury. 


BUSINESS NOTICES. 


With reference to the conversion cf the business of Messrs. Felten 
and Guilleaume, of Mulheim-on-Rhine, into a limited liability com- 
pany, we understand that the business at Carlswerk, Mülheim, as 
well as the Vienna ard Budapest branches, are included in the 
arrangement, and that the title of the new company will be Felten 
and Guilleaume Carlswerk Actien-Gesellechafr. The managing 
directors will be Messrs. Th. and Max Guilleaume and Arthur 
Heiliger. 

Messrs, F. L. L. Lindsay and E. F. Browning (trading as Lindsay 
and Browning and Co., Ltd.), ele.trical and mechanical engineers, 
have dito vd partnership. Debts by Mr. Lindsay, who continues, 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Under the failure of John E. Liardet, Kensington and Cowley, 
Mr. Registrar Brougham, sitting at the London Bankruptey Court, 
on the 19th inst., struck out the application for approval to a scheme 
of arrangement, which had recently been passed by the creditors 
Mr. Ringwood, on behalf of the debtor, explained that since 
accepting the original echeme of arrangement which provided for 
a cash composition of at least 7x. 6d. in the £. The creditors had 
held an informal meeting and had decided to take shares to the full 
amount of their dehts to a new company in which the debtor was 
interested. In allowing the application to be withdrawn, with a 
view to the amended offer being submitted to the creditors, the 
learned Registrar intimated that the Court preferred a cash scheme 
to one dealing solely with shares The failure occurred in January, 
1899 ; the assets were valued. at £19,000, and Py amounting to 
£13,254 have been admitted. The debtor attributes his failure to 
inability to realise his electrical and other iatenis. 
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A sitting of the London Bankruptcy court was held on Tuesday, 
before Mr. Registrar Linklater, for the public examination of Claud: 
Vautin, electro-metallurgist, who was made bankrupt in November, 
1898. Accounts showed total liabilities £73,266, assets valuel to 
yield a surplus of £16,534. Debtor stated that he came to this country 
from Melbourne in 1887 with a capital of about £1,000, and became 
managing director at a salary of £1,000 a year of the Newbery- 
Vautin Gold Extraction Co. (Ltd.). From 1888 to 1890 he was in 
South Africa, and in the latter year was made bankrupt in Johannes- 
burg. After his return to England he practised as a metallurgist 
and made considerable sums also bv the sale of processes invented 
hy him, and by epeculations on the Stock Exchange. At the end of 
1895 he was worth at least £10,0(0. His failure was due to losres 
on the Stock Exchange, bad debts, lock-up of capital and deprecia- 
tion in value of shares, but there was still a surplus. Examination 
was concluded. 


In the High Court on the 11th inst. it was ordered that the volun- 
tary winding-up of the Birmingham Carbide Co. (Ltd.), be continued, 
but subject to the supervision of the Court. A resolution for 
voluntary winding-up was passed by the company on the 10th inst., 
when Mr. E. M. Sharp, Colmore-row, Birmingham, was appointed 
liquidator. 


It bas been resolved to wind-up the Londen and Provincial 
Traction Co. (Ltd.) voluntarily, and to appoint Mr. T. A. Funnell, 
2, Copthall-buildings London, E.C., liquidator. 


A meeting of John Dewhurst an! Sons (Sheffield) Ltd., will be 
held at 20, Bank-street, Sheffield, on Feb. 27, to receive an account 
of the winding-up. Mr. J. W. Best is liquidator. 


A receiving order has been made against F. King, electrical engi- 
ncer, Stone Bridge, Bristol. 


In the bankruptcy of F. Marson (trading as F. Marson and Co.) 
electrician, 1, Poplar-avenue, King Richard’s-ruad, Leicester. The 
trustee (Mr. William M. Richards, 52, Belvoir-street, Leicester) has 
been released, 


Mr. F. Gimblet, New Inn Chamber: London, W. C., has been 
appointed trustee in the bankruptcy of F. B. de Foe Paynter, elec- 
trical engineer, 2, Faversham-road, Cat ord, London, S. E. 


Application for the discharge in bankruptey of E. M. Winter, 
electrical engineer, Amberley House, Norfolk-street, London, W.C., 
will be heard at Bankruptcy: buildings, London, W. C, on Feb. 6. 


A inecting of the creditors of Messrs. Mitchell and Schofie'd, 
electric lighting engineers, Brockholes, was held on Monday. The 
statement of affairs showed liabilities £696. 14s. 10d., assets about 
£440. It was resolved that the debtors should execute a deed of 
assignment to Mr. T. H. B. Tate, Huddersfield, as .trustee for the 
benefit of creditors, three of whom were appointed a committee of 
lospection. 


Plant for Sale. Thie liquidator of the Birmingham Carbide C >. 

(Ltd.) is desirous of disposing of the whole of the steam and electrical 
jn. for the manufacture of carbide of calcium, together with the 
ease of the premises of the company. Some particulars of the 
] lant, &c., are given in an advertisement, and all further information 
may be obtained from Messrs. Pinsent and Co., solicitors, Bennett's- 
hill, Birmingham ; or from the liquidator, Mr. E. M. Sharp (Mes:ra 
Sharp, Parsons and Co.), 120, Colmore-row, Birmingham. 

Tne Leeds electric lighting department have some eccond-hanl 
transformers for sale, See advertisement. 

Messrs. Allbright and Wilson (Ltd), Oldbury, near Birmingham, 
have for sale three Babcock-Wilcox boilers and a Crompton steam 
dynamo. See advertisement. 


Wire Rope.—A contemporary, in describing recently the Glasgow 
subway cables, credited Messrs. D. II. and G. Haggie, of Sunter- 
land, with having manufactured the “ record wire rope” for use on 
the Glasgow district cable tramways, This ropa was described as 
the * largest in the world, its weight beiog about 55 tons.” This 
promptly brought into the field Messrs. W. F. Dennis and C», (agenta 
for Messrs, Felten and Guilleaume, Carlswerk), who pointed 
out that their firm has for some years past manufactured and 
supplied steel wire towing ropes of n ia cireumference in one 
continuous length of 100,000ft. (nearly 19 miles) and weighing 
210 tons. This statement was met by the suggertion that the Felten 
and Guilleaumme cables were ma:le up in short lengths and spliced, 
and it was even hinted that there were no machines at Mülheim-on- 
Rhine, capable of turning out a rope of greater weight than 16 tons. 
This assertion was made on the authority of a firm who had supplied 
Mes:rs. Felten and Guilleaume with a rope making machine in 1872! 
Obviously it was a simple matter to point out that Mess rs. Felten 
and Guilleaume have now one of the largest wire rope works on the 
Continent, and that they themselves manufacture and sell machinery 
for wire rope making of a magnitude altogether undreamt of 28 years 
ago. The firm claim that they can, with their present machinery, 
make a rope 5Àin. in circumference more than 20 miles in length 
without a splice ; and they further claim that they have not only 
made the longest but also the strongest: rope. Suck a rope bas been 


supplied for the Kaiser Franz-Joseph bridge at Prague, with a 
breaking strain of 1,100 tons per rope, and that this could now be 
improved upon by the manufacture of ropes with a breaking strain 
of 1,500 tons if required, 


Exports of Electrical Apparatus and Material —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 17 to Jan. 23, 
with the ports of destination :— 

Africa — Alexandria, £70 ; Chinde, £864 (telegraph materie); Durban, 
£1,222 (including £681 telegraph material. Argentina — Buenos Ayres. 
£215. Australasia—Auckland, £121; Launceston, £240; Melbourne, 
£201; Port Chalmers, £35; Sydney, £435 (including £282 telegraph 
material); Wellington, £145. Belgium — Ostend, £58. Canada — Halifar, 
£17; Montreal, £54. Ceylon—Colombo, £26. CRili— Valparaiso, £36. 
China—Shanghai, £461 ; Tientsin, £20. | Columbia —Santoe — £41. Den- 
mark—Copenhagen, £295 (including £167 telegraph cable.) France — 
Boulogne. £155 ; Maraeilles, £1,234 (telegraph cable). (zermany— Bremen, 
£260 (telegraph instruments“: Hamburg, £325 (including £300 telegraph 
material). Gtbraltar—£192. Holland — Amsterdam, £125; Flushing, £81. 
Hong Kong - E624. India Bombay, £7; Calcutta, £159 (including £95 
telegraph wire); Karachi, £36; Madras, £67. Norway—Chbristiania, 
£179 (telegraph wire and cable’. Russia—St. Petersburg, EI, COO, t le- 
graph material. Sium— Bangkok, £32. Sweden — Stockholm, £171 tele- 
graph material). West Jndics—Trinidad, £24. Total £9,183, against 
£11,198 in the corresponding week last year (Jan. 18 to Jan. 24). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Banbury —The application of the Electric Power Distribution Co. 
for a provisional order has been sanctioned by the Town Coancil. 


Brighton.—The estimated cost (£2,000) of overhauling and testing 
the electricity mains in certain streets and making new and improve 
house-service joints, as well as the cost of changing the voltage (esti- 
mated at about £1,500) are to be charge l to reserve fund. At tlc 
Council mecting last week the chairman of the Lighting committe 
E Bryant) sud that those were items of exceptional expen- 
diture caused by the Council putting down wood paving, anl it wa: 
only fair they should be charged to reserve and not to revenue. Iu 
addition to a reserve fund of £7,000, they had provided a sinking 
fund, and bad maintained the machinery in efficiency out of revenue, 
while last year they wrote off £4,509) for special charges The 
method of extending the amount over a number of years wa: 
suggested, hut the committee were reluctant to do that, because out 
of the profits of the undertaking they had voted a sum ia relief of 
the rates equivalent to 1 per cent. of the capital invested. The pro- 
posal excited some opposition, several councillors holding that the 
expenditure should be met out of revenue. 


Canterbury. - The accounts of the Electricity department for 
the past quarter have been issued. The revenue amounted to 
£1,205. 19s. Id., generation, &c, expenses to. £350. lis. lid., and 
interest and sinking fund to £459. 52, leaving a profit of £396. 28. 1.1. 
The net profit on the first three quarters amounted to £198. 128. 3d., 
a satisfactory result, especially as the Council did not anticipate 
making a profit until the third year. 


Carmarthen.— The British Insulated Wire Co. have been ap- 
proached by the Council with a view to establishing electrinty 
works for lighting and traction, and the company are making 
inquiries as to prospects of such an undertaking. 


City of London. The Corporation have approvel the reom- 
mendation of the Highways committee * That the sanction of the 
Council be given to that portion of the works of the Charing Cr 
and Strand Electricity Supply Corporation, under the City ot 
London Order, 1899, which is within the Councils: jurisdiction, 
such sanction beng subject. to the following conditions: That th- 
Company give two days notice to the Council's chief engineer befor 
commencing the works ; that the mains be laid under the footwarts 
wherever it is found practicable to do so, and be placed at leas? I2in. 
below the underside of the paving; that no street-boxes be con- 
structed until full details shall have been submitted to and approved 
by him; that the concrete floor of the street-boxes be 9in. thick, and 
the York stone at the top Jin. thick; thatthe longitudinal girders 
(if used) in the boxes be laid on 3in. stone templets, the full thick- 
nes of the brickwork, whieh shall te 9in. thick; that adequats 
means be taken to prevent the accumulation of gas in the boxes and 
conduits ; and that the work be carried out in all respests to th 
satisfaction of the proper ofticers of tha Council? 

Dumbarton. The scheme of the Glasgow and District Tramways 
Co. for the construction of tramways in this district has b:en 
approved by the Council. 

Dundee.— An important report on electric lighting extensions ha; 
been presented by the city electrical engincer (Mr. Walter H. 
Tittensor) wha was recently requested to report upon the question 
of utilising the tramway aadar for arc lamps for street lighting. 
The c^st of extending the mains to a number of streets set out ia 
the report is estimated at £16,000. To provide the requisite ad li- 
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tional generating plant at the station would necessitate an expen- 
diture of £3,500 for condensing plant; £2,000 for feed and exhaust 
piping ; £1,000 for feed pumps, &c. ; and £175 for conduits for cables 
in Perth-road—total £22,675. The mains in the thoroughfares along 
which the electric tramways will run are proposed to be laid at the 
same time as the cables for traction are placed in position, and the 
standards will be so fitted as to serve the double purpose of conveying 
current for the tramways and for lighting. The Electricity com- 

mittee have Rope the report, and advise the Council to carry out 
its recommendations, 


Durham.—The County Council have expressed approval of the 
echeme of the United Kingdom Tramway, Light Railway and Elec- 
trical Syndicate for the construction of an electric tramway between 
Sunderland, Houghton-le-Spring and Easington. _ 


Electricity Supply Failure—At the Marylebone (London) 
police-court, on Friday, the Metropolitan Electric Supply Co. (Ltd.) 
were summoned for making default in supplying electrical energy 
to houses to which they were required to supply it, contrary to a 
certain order and tothe Electric Lighting Order Confirmation Act, 
1889. Mr. Daldy, who appeared for the prosecutors (the London 
County Council explained that he was there on behalf of a large 
number of consumers, chiefly residents in Marylebone, in the neigh- 
bourhood of Harley-street, Wimpole-street, and Weymoath.street. 
They had picked out three houses, and six summonses had been 
issued. The dates complained of ranged from October to December, 
the last being Dec. 15. For the defence Mr. Muir urged that there 
had been no failure since Dec. 15. As far as human foresight could 
provide, it was impossible that any such lapse of supply of current 
could happen again. Mr. Curtis Bennett, while giving the company 
every credit for what they had done, said they had failed in their 
obligations, and must be fined 10s, with 235. the costs, on each sum- 
mons, making altogether £9. 18s. 


For the Front.—Messrs. Crompton & Co. have, it is stated, offered 
to the War Office six searchlights and fifty men. This means calling 
up the whole of the Chelmsford Electrical Engineer Corps, who are 
eager to go to South Africa. 


Guildford.—The Council have asked the Guildford Electricity 
Supply Co. to state their terms for supplying and maintaining six 
or eight arc lamps at the most prominent junctions of the maia 
s'reets, and also for supplying current for lighting the Council 


chamber. 


Huddersfleld.—On Dec. 31, there was an equivalent of 70,178 
8-c.p. lamps, representing 1,082 customers ccnnected. During the 
vear 276 new customers were added, representing an equivalent of 
16,024 lamps, and the increase in the number of units metered was 
383,879, equal to nearly (0 per cent. 


Ingleton.—The formal opening of the electricity supply works 
of the Ingleton Electric Lighting and Power Co. took place en 
Wednesday. 


Islington (London).—On the recommendation of the Finance 
cominittee the following resolution has been passed by the Vestry :— 

“The committee recommends that the Vestry should emphasise the 
principle which it bas already laid down, that iu every case where capital 
expenditure is involved, such expenditure should follow and not precede 
the sanction to the loan, and that it be an instruction to the Electric 
Lighting committee that no contract be entered into or liability incurred 
on capital account until it has received a report from this committee to the 
effect that the Vestry's standing ordera have been complied with." 


Lancashire Blectric Power Scheme.—A meeting of represen- 
tatives of local authorities affected by this scheme was held at Man- 
chester on Tuesday. In a circular distributed by the opponents of 
the bill it i3 stated that the bill should rot be allowed to pass the 
second reading on the following grounds of public policy :— 

(1) That where Parliament has authorised & municipal corporation to 
borrow money for a municipal uude: taking on the security of the rates, and 
the corporation has established their undertaking, special Parliamentary 
powers ought not, in the interest of the community, to be granted to a 
company trading for profit to execute works of a similar character within 
the borougb, or to enter into competitiou withthe corporation without the 
consent of the Council of the borough ; 

(2) That special Parliamentary powers to break up the streets ought 
not to be granted to a company trading for profit without the sanet'on of 
the community expressed tbrough the Council ; 

(3) That the bill proposes to effect a practical repeal of the general law, 
on the faith of which millions of pounds throughout the kingdom have 
been borrowed by local authorities on credit of the rates. The Electric 
Lighting Acts make special provision with regard to the consent of the 
local authority for the express purpose of protecting local authorities, and 


1115 provisions ought not to be overridden to the extent proposed by the 
. DU; 


as 40 miles, are already in successful operation. 
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obtained, and it is submitted that a company trading for profit ought 
not, for its own benefit, to be allowed to override to such an extent 
general legislation enacted for the protection of local authorities. 
The authorities entirely dispute the claim of the promotera that the 
company can supply electricity at a lower price than the authorities. 
On the motion of Ald. Higginbottom, of Manches'er, a resolution 
condemning the bill was unanimously adopted. An executive com- 
mittee, consisting of representatives from Liverpool, Manchester, 
Salford, Oldham, Blackburn, Bolton, St. Helens, Stockport, Bury, 
Wigan, Southport, Warrington, Bootle, Rochdale, Burnley, and 
Ashton, was appointed to conduct the opposition to the bill, the 
expenses of which are to be apportioned amongst the authorities. 
The committee has also been authorised to consid:r the provisions of 
similar bills affecting other parts of the kiagdom, and to co operate 
in reference thereto to such an extent a3 they may think desirable. 


London County Council. At Tuesdays meeting the Finance 
committee reported that the following lo ins had been completed for 
e'eetric lighting :—Hackney, £50,000; Newington, £15,500; Poplar, 
£13,605 ; St. Pancras, £24,320 ; Whitechapel, £10,000 ; and £2,700 
for Bermondsey. The committee further reported that, in view of 
the state of the money market and of the price at which the Council 
could probably raise money by the issue of stock,thev had arrived at 
the conclusion that the rate should for the present be 3} per cent. on 
all loans to local authorities. Further, the committee reported on 
the Council’s form of sanction to loans. They had been informel 
that some difficult, bad recently arisen from the method of repayment 
originally proposed by the borrower, and so stated in the sanction, 
not being acceptable to a particular lender, and they therefore pro- 
posed ia future that the Council’s form of sanction should enable 
the borrowing body to repay the loau either on the instalment or 
annuity system within the prescribed period, so that either method 
might be adopted as occasion might require. It was recommended 
that loans of £4,977 and £7,689 for electric and street lighting 
purposes respectively be granted to Islington subject to these amended 
conditions, and this was agreed to, It was agreed to sanction the 
erection at North Woolwich of a buildimg exceeding in extent 
250,000ft. for the Western Electric Co. 

Light Railways.—The Board of Trade have confirmed the 
Basingstoke and Alton Light Railway (Amendment) Order, and the 
North Lancashire (Lincoln-Scawby) Light Railway Order, the 
former after modification, 

" Liverpoo].—-The Corporation have received sanction to borrow 
£300,000 for electric lighting extensions. 


Newington (London).— At the Vestry meeting last week, it waz 
decided to take over the public street lighting (both arc and incan- 
de:cent) from March 25, and to pay the contractora the first ins‘al- 
ment of 10 per cent. of the retention money (20 per cent.) under the 
contract, less the extra cost incurred from Michaelmas in lighting the 
main roads by gas. 


Private Bill Legislation.— In the bill which has been deposited 
by the Charing Cross and Strand Electricity Supply Corporation, 
power is sought to establish a separate generating station for the 
purpose of supplying electric current in the City under the terms of 
their provisional order. The site of the new generating station will 
be situate in West Ham, and will be connected with the company’s 
existing stations in the parishes of St. Giles and St. Martin-in-the- 
Fields. The company is a'so endeavouring to obtain powers to 
supply electricity “in bulk ” to local authorities. 

‘he bill of the North Metropolitan Electric Power Supply Co. 
seeks power to supply electrical energy in bulk” within the districts 
of Hendon, Barnet, Edmonton, Ware, Hertford, Hatfield, Welwyn 
and St. Albans, Chingford and Walthamstow. The capital of the 
company is to be £270,000, in £10 shares, and with powers to raise 
a further £90,000 in deben:ure stock, Two generating stations are 
to be erected, one. at Edmonton and one at Hertford. The pro- 
moters are the same as for the County of Durham Electric Power 
Supply Bill, particulats of which were given in our last issue. 

We have received from the Tyneside Electric Power Co. (Ltd.) a 
statement of the objects of the bill, which is beiug promoted by 
them. Statutory powers are sought for generating and supplying 
electrical energy throughout the whole Tyneside manufacturing 
district. The company will have a capital of £509,000, and the 
promoters are the Hon. C. A. Parsons, F.R.S., Mes:rs. A. A. Camp- 
bell Swinton, Saxton W. A. Noble, Norman C. Cockson, C. J. 
Leyland, H. C. Harvey, J. D. Mi!burn, J. B. Simpson, and E Smith. 
The promoters point out that on the Continent and ia America 
power stations, supplying in the aggregat: nearly a million u. p., 
and trausmitting electric power over distances 1n some cases a3 great 
These stations 
are providing foreign competitors with facilities which English 
manufacturers do Lot at present pos ss Some equivalent deve- 
lopment in this countrr, if established on Tyneside, will, it is 
believed, have a. beneficial iufluence on the trade and general 
prosperity of the locality. The leading Tyneside industries 
are of a character to be peculiarly benetited by cheap electric 


ower, and several of the most important works in the district are 
eairana nf nhtainino eneh a ee Further electricity ia now 
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becoming very largely used in chemical manufacture, and a cheap 
electrical supply is likely therefore to lead to important develop- 
ments in the local chemical industry. The objects of the company 
are to co-operate with the local authorities, and with their assistance 
to establish throught the whole manu'acturing district on both sides 
of the Tyne, from Blaydon and Newburn on the west, to Tynemouth 
and South Shields on the east, a system by means of which electric 
energy can be supplied to factories, shipyards, and works of all des- 
criptions, and also for both public and private lighting, either by the 
local authorities themselves or by the company direct. Negotiations 
are in progress for acquiring suitable sites for generating stations by 
which electric power will be produced on a large scale with plants 
each of several thousand H.P. The power will be distribute! at 
high pressure to all required points in the district, the pres- 
sure being reduced by suitable transformers to such voltages 
as consumers desire. The company propose to supply electric 
motors on hire, and will also be prepared, where desire], to 
arrange for the “free” wiiing of shope, business premis.s, &c. 
Under the Bill the company will te authorised to charge for electrie 
energy supplied in bulk at the following maximum rates, which will 
be automatically reduced when the company earns more than a 
certain parcentage of profit :—For the first 200 hours of supply at the 
maximum power demanded pcr quarter, 4d. per unit ; beyond 200 
hours, and not exceeding 400 hours per quarter, 2d. ; and for any 
further hours per quarter, Id. per unit. 


Redruth.—The application of the Urban Electric Supply C». for 
a provisional order has been sanctioned by the District Council, who 
have also approved the proposal to construct an electric tramway 
from Redruth to Camborne. 


Seaham.—The Council have appointed Mr. F. J. Warden-Stevene, 
consulting engineer, to report upon the desirability of establishing 
electricity supply, and particularly as to whether the application ot 
the County of Durham Electric Power Distribution Co. fur a pro- 
vi-ional order should be approved. 


Shannon Electric Power Scheme.—There is considerable 
opposition to the proposal of the Shannon Water and Electric Power 
Co.’s bill for authority to utilise the water of the river Shannon in 
the generation of electric current, and the inspectors of Irish 
Fisheries announce that they will shortly hold meetings to inquire 
iut» the probable effects of the scheme. The examiner of private bills 
has found non-compliance with s'anding orders by the promotors. 


Sutton (Surrey).—The Council's provisional order is to be trans- 
ferred to the County of Surrey Electrical Power Distribution Co. 

Walker. An inquiry was held here on Wednesday into the 
application of the Council to borrow £23,356 for the purpose of 
erecting electricity supply and refuse destructor worke. The clerk 
(Mr. Sturgess) supported the application. The Council obtained its 
order in 1899. l 


Worcester.—Terms have be'n arranged between the Corporation 
and the local Tramways company in connection with the proposal to 
exten the tramways and to introduce electric traction. The terms 
include the payment by the company to the Corporation of £5,000, 
and the purchase by the company of electric current from the Cor- 
poratioa. 

Workhouse Lighting.—The Finance committee of the Bourne- 
mouth Guardians is making inquiries as to the lighting the work- 
house electrically. 

York.— Although the Corporation have not yet commenced to 
supply electric current, they have applications in hand for the equiva- 
lent of over 6000 8 c.p. lamps for lighting, and the question of 
extending the supply mains is already under consideration. 


Electric-Harmonic Society.— This (Friday) evening a smoking 
concert of the Electro-Harmonic Society will be given at the Cafe 
Monico, Piccadilly, London, and is to be of a patriotic and stirring 
character. The Absent-minded Beggar " is to be supplemented by 
“The Gallant English Tar” (by one of the musical directors of the 
concert) A string and wind orchestra will perform a nautical selec- 
tion, entitled ** A Life on the Ocean,” for which no less than 18 songs 
have heen “commandeered.” Altogether a programme of more than 
usual interest is promised, and the gathering should prove one of the 
most succe sful of the season. 


a a PE EE EE 

TAIPO ACCUMULATOR CO. (LTD).—Subscriptions have been invited to 
the capital of £25,000 of the Taipo Accumulator Co. (Ltd.) This capital 
is divided into 20,000 ordinary shares and 5,000 6 per cent. preference 
shares of £1 each. It appears from the proapectus that the company has 
been formed as a parent company to acquire and work patent No. 2,299/99 
for Great Brita/n for improvements in the manufacture of electric accumu- 
lators, to acquire the option of purchase cf the patents for Germany, 
France and Belgium, and to acquire tho present plant at 101, Clifton- 
street, Finsbury, London, for the business of the company, and in 
conjunction therewith t» supply electrical carriages. Various claims are 
made for the Taipo accumulator, amongat them being “that it is 
practically indestructible.” The accumulator is the invention of Mr. 
John Garfield Hathaway, and the purchase price has been fixed by the 
inventor at £20,000, payable as to £2,000 in cash or caah and shares at 


held yeaterdary (Thursday), 
TwEEDDALE, K. T. 


COMPANIES’ MEETINGS AND REPORTS. 


— —— 


Eastern Telegraph Co. (Ltd.). 


The fifty-fifth half-yearly ordinary general meeting of.this Company was 
under the presidency of the Marquis of 


The SECRETARY (Mr. George Draper) real the notice convening the 


meeting, and other formal buainess was afterwards disposed of. 


The CHAIRMAN, whose remarks were frequently applauded, said : 
Gentlemen, I will now, as usual, refer to some of the more important 


events which have occurrel during the half-year under notice. The 
gross revenue for the 
against, in the corresponding period of 1898, £444,011, or an increase of 


half-year under review amounted to £474,950, as 


£30,939, to which I will refer later. The total ordinary expenses for the 
half-year amounted to £121,630, as against, in the corresponding period, 
£121,376, or an increase of £2:4. This is apparently a small increas>, 
but had it not been for some exceptionally heavy special expenses 
which appeared in the accounts for the period with which we are 


comparing the present half-year's figures, this increase would have been 
considerably greater. 
expenses will have a tendency to rise. 


As I have repeatedly stated at former meetings, our 
The important reductions in the 
tarif which we have lately made, and the further possible reductions in 
the future, will tend to increase the number of messages. This, in turn, 
necessitates an almost continual'augmentation of our staff, in order to deal 
with the work in the same efficient manner as we have hitherto done. We 


are constantly endeavouring to improve our e'ectrical instruments and 


apparatus, and owing to the rapidity with which improvements are being 


devised and introduced, expensive apparatus soon becomes obsolete, 
and has to b» replaced by instruments of the latest design; but perhaps 


the most important feature is the necessity for additional cables to enable 
us to carry the extra work developed by tariff reductions, a feature which 
must always bs taken into account in connection with all tariff reductions. 
Apart from the capital cost of these additional cablee, heavy revenue and 
working chargesareatoncecreated. Expenses attending repairs and rene wa's 
of cables amounted to £33,096, as against £41,716, or a decrease of £8,620. 
This is to a large extent due to the extra credit received from the South 
African Co. for the hire of ono of our ships to replace their ss. Duplex 
while la'd up in harbour in London undergoing repair and general overhaul. 
Turniog to our reve nue, the principal increases have been derived from the 
traffic with the Philippines, Australia, and the Cape, but there is n» very 
important development of any particular traffic. According to the 
state of the world’s trade, fluctuations must necessarily occur in 
the volume of our commercial traffic; but there is generally some 
compsnsatiog influence at work in one part of the world to counteract 
any excessive fluctuation in another part. War has alio an impor- 
tant effect upon our revenue resources, but we much prefer the 
traffic derived from commercial business War invariably disorganises, at 
all events for the tims being, the sound commercial prosperity of those 
nations directly or indirectly interested. It is our commercial traffic upon 
which we must depend for a satisfactory revenue account, and with which 
our organiaation is principally designed to cope. The completen:a: of our 
submarine telegraph system, however, not only enables us to deal satisfac- 
torily with all ordinary traffic, but provides a considerable margin of carrying 
capicity to enable us to handle any exceptional press of work, so long as ths 
number of interruptions in our cables is of a normal character. During 
the present crisis in South Africa, some exceptional de'ay in the trans- 
m's ion of Press messages has occurred, but this delay has been caused by 
circumstances quite beyond our control It is easy to understand the 
irritation to which these delays give rise, anxious as we all are to receive 
news of our gallant soldiers in South Africa, more e-pecially when you con- 
sider the great expense incurred and the enterprise shown by our Press in 
supplying the couatry with the latest intelligence. In some cases, owing 
to the absence of a full knowledge of the surrounding circumstances, 
it has led—perhaps not unnaturally—to some undeserved complaints 
against this company. The delay has arisen from several causes, such 
as the action taken by the Press censors appointed by the Goveramenf, 
interruptions of one or other of our routes by the uncontrollable 
forces of Nature, and the exaessive work thrown upon the Govern- 
ment land lines in South Africa. Notwithstanding the exceptional con- 
ditions under which we have been working, it is a great satisfaction 
to be able to say that Government messages have in no case been unduly 
delayed, and the rapidity in the exchange of messages between the actual 
field of battle and our War Office has, in several instances, been highly 
praiseworthy to all concerned., We were informed last night that 
instructions had been given that all Press telegrams are in future to b» 
censored at Cape Town, and that such messages are to be transmitted by the 
West Coast cable. This will leave cur beat route ria the East Coast 
practically idle, aud all Press messages will consequently be heavily delayed. 
We have asked for a reconsideration of the routing of these messages, 
but meanwhile the Company must not be blamed for such delay. 
Our staff. who have at all times in the past cheerfully responded to any 
pressure of work, have during the present crisis exerted themselves to the 
utmost of their power, A brief history of the telegraph connection with 
South Africa will no doubt be interesting at the present time. In 
1878 the warlike attitude of the natives of Zululand brought into greater 
prominence the necessity for submarine cable connection with South 
Africa. Negotia ions which had been proceeding for some time pre- 
viou-ly were practically brought to a conclusion about May, 1879 ; and 
the work, which was immediately put in han, was completed in 
December of the same year- just seven months afterwards. This was 
considered a record performance in cable work, and was much apprecisted 


by our own Government and the Governments of Cape Colony and Natal. 
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only made possible Ly the close association and friendly assistance of the 
Eastern Extension Co., whose directors made arrangements to place at 
our disposal the cable which they had ordered for the duplication of one 
of their long sections in the Far East. At that time no prudent body of 
directora, having the interests of the shareholders in view, could have 
recommended them to y rovide the capital for this enterpri:e without sume 
material assistance from the Government. Had they been rash 
enough to have done co, I am positive the money would never have 
been subecribed. The Government of the day appear to be entitled 
to no small credit for the wise discretion they displayed in granting the 
subsidy which enabled our Companies to improve telegraphic com- 
munication by submarine cables, the absence of which, in the present 
crisis, would have been attended with consequences terr.ble to con- 
template. The Zanzibar-Mozambique section, owing to the action of the 
Rovuma river, gave us considerable trouble, and several interruptions 
took place. In order to guard against these interruptions, we dec‘ded 
to duplicate this section, five years after the original cable was laid, at 
& cost of £120,000. Extensive renewals have also been made in the 
Aden-Zanzibar section, involving a considerable expenditure of new cab'e. 
As the South Africin traffic developed, further duplications were considered 
advisable; but instead of making them by the East Coast route, it was 
found preferable to do so by an alternative route along the West Coast. 
Although by this route a larger outlay of capital was incurred, it brought 
other important places into telegraphic communication. These extensive 
duplications were undertaken by the South African Co. without 
any further assistance from the Government. These two routes, which 
are connected by & Government land line between Cape Town and 
Durban, are ample to carry all the ordinary South African traffic, 
with a considerable margin for any temporary prees of work, so 
long as the lines are free from interruption. All cables are, however, 
subject to temporary disablement from various causes, such as corrosion, 
chafing on rocks, ships’ anchore, submarine earthquakes, and the action 
of great rivers discharging immense volumes of soil-laden water into the 
ocean, causing submarine landslips, &c.; and quick repairs depend 
to a great extent on the state of the weather. In the ordinary 
course we have found it sufficient to have a repairing ship stationed 
«n each coast, but realising the importance of maintaining  te'e- 
graphie communication with South Africa during the war, the 
precaution was taken of moving forward additional ships, in order to effect 
with greater dispatch any repaira which might be necessary. By these 
means the telegraphic communication with South Africa bas so far been 
secured during the present crisis, and the periods of interruption have been 
toa great extent minimised. Before leaving the subject of South Africa, 
I think it msy be as wel to correct any impression that we are 
deriving enormous receipts from the effect of the war. In the first 
place, let it not be forgotten that the tariff was reduced 20 per 
cent. from the Ist September last; and in the second place, it must 
be remembered that the lines have been very greatly occupied by the 
Goverament traffic at half rates and by Pres: traffic a“ quarter rates, 
although in aeveral instances the Press have paid full ratesin orderto bave 
their telegrams sent as ordinary messages. Again, I would call attention 
to the fact that the carrying capacity of all cables is limited, and it has been 
found necessary to restrict the number of words from each correspondent. 
When all these factors, together with the additional maintenance 
expenses and the extra cost of working the new line which is be'ng laid 
to the Cape, are taken into account, we may find that the additional 
traffic carried duriug the war will be barely sufficient to recoup us for 
the loss which we may sustain iu the future by the di-turbance of com- 
mercial business. As will be seen from paragraph 6 of the report, your 
Directora, with the object of providing additional security to the submarine 
telegraphic communication with this country and South Africa, decided to 
lay down a third series of cables, connecting with our system at the sime 
time the strategically important islands of Ascension and St. Helena. The 
Company laid a proposition before our Government, as long ago as March, 
1897, for carrying out this undertaking by a route touching only on 
British territory, to be worked in conjunction with the Eastern Ex- 
tension Co., who desired to continue this line from Durban across the 
Indian Ocean to Australia. The original proposal provided for certain 
subsidies and privileges, but, after protracted negotiations, the all-Drit'sh 
Scheme was, for good reasons, abandoned, and a scheme for making the 
connections by a commercial route, without avy subsidies whatever, 
was substituted. For a project of such magnitude, involving as it 
does an expenditure of approaching three millions of capital, without 
tapping any fresh source of traffic, involving moet important reductions 
of tariff, and complicated by the sympatby in certain quartera for 
a connection to Australia by a State-owned cable across the Pacific Ocean, 
it is not so difficult to realise why the negotiations have been of so pro- 
tracted à nature. Notwithstanding the delay in the Australian negotia- 
tions, however, we still considered it advisable to expedite to the utmost 
of our power the South African connection ; and we ultimately arrived at 
an understanding with the Postmaster-General at Cape Colony for 


landing rights at Cape Town, and with our own and the Por- 
tuguese Governments for similar rights at Ascension, St. Helena, 
and St. Vincent respectively; and the tariff was immediately 


r duced from 5s. to 4s, per word, with a proposed arrangement for a possible 
reduction to 28. 6d. per word on the sliding-scale principle as the traffic 
responded to the reductions. Although these negotiations were only 
concluded in August last, we hope fo have the connection completed with 
Cape Town to St. Vincent before the end of next month ; and with the 
existing duplicate cables of our allies, the Western Telegraph Co., and the 
triplicate cables of this Company, a third route will then be available to 
South Africa. This triplicate route, however, could not have been ao 
expeditious'y carried out had it not been for the responsibility this 
Company took upon ilself to order the manufacture of a certain 
portion of the catle some months before the negotiations were concluded, 


In conjunction with the Eastern Extension Co., we are now proceeding 
with the remaining negotiations, which include an immediate reduction in 
the Australian tariff, and possible ultimate reductions to 2s. 6d. per word 
on a similar sliding-scale to that suggested for the South African tariff. 
This arrangement is, however, based upon the reasonable condition that 
the Eastern Extension Co. is granted the same freedom of dealing direct 
with their customers in Australia as we are at present enjoying in this 
country and elsewhere, and we look forward with confidence to a satis- 
factory solution before long. Perhaps I may be here allowed to 
point out that the notion that our Companies have all along maintained 
an attitude of uncompromising hostility to the establishment of cable 
communication in the Pacific is entirely unwarranted. Our Directors 
were willing to negotiate for the layiug and maintaining of a Pacific 


cable, but could not accept the responsibility of laying and main- 


taining it by the par. icular route required by Her Majesty's Govern- 
ment. This was the view of my distinguished predecessor in the chair. 
You will observe from paragraph 8 of the report that it is proposed 
to alter the trust deeds of the staff pension and superannuation 
funds 80 as to admit of the retiring age being reduced from 60 to 55. 
This matter bas already been submitted to the shareholdera of the Eastern 
Extension Co., who are parties to the deeds, and agreed to by them. The 
cbange is strongly recommended by your Directors, inasmuch as we find 
the existing age limit too high to suit the peculiar conditions of our service. 
According to the present conditions set forth in the deeds, an employé 
cannot in any way participate in the benefits of the superannuation fund 


until be has actually reached the age of 60 years; and in the case 


of the pension fund he cannot reꝛeive the full benefits until that 
age is attained. We bave already been reluctantly compelled to retire 
tome of our older employés before they have reached the age of 60 years, 
and there being nothing available from the superannuation fund, the Com- 
pany has been obliged to grant a gratuity from its other resources. The 
natural aversion we have to retire employés of long service without some 
adequate provision for their old age may tend to their retention after they 
are no longer able to perform efficient service. Unfortunately, they 
cannot all attain the higher positions in the service, and the special 
character of the ordinary work, which has frequently to bs done 
in trying climates, prevents them remaining thoroughly efficient 
for so long a time as may be the case in other branches of work. 
It is, of course, not intended to retire our employés indiscriminately at 
the age of 55; but we consider it in the interest of the Company, as well 
as in that of the staff, that we should have the power to retire men at 
that age if advisable. It will, of course, be in the discretion of the Com- 
pany to offer to retain their services after the age limitis reached. In the 
event of the Company desiring to rctain the services of an employó after 
the age of 55, he will not, of course, have any claim on the funds wli'e 
he remains in the -ervice, but will continue to receive his salary in 
the usual way. To effect this alteration in the pension fund t'ust 
deed, the contribution will have to be increased from 24 per cent. 
to 4 per cent. The staff will, I have no doubt, gladly agree to this proposal ; 
and I feel confident the stockholders, who have always shown such a high 
appreciation of the work done by our staff, will also give their approval to 
the scheme. A formal resolution will be submitted to the meeting, 
after the adoption of the ieport, authorising the Directors to 
increase the Company's contribution from January Ist, 1900, to 
4 per ceut.; together with a sum sufficient to enable the trustees 
to pay the pensions which have already been purchased prior to 
Dec. 51, 1899, at the age of 55 instead of 60 years. The sum required 
from this Company to make up the back payments is roundly about 
£20,000, and if this amount be spread over 20 years, as proposed by the 
actuary, it will not be a very serizus annual charge in addition to the 
proposed increased contributions to 4 per cent. instead of 24 per cent. on 
the salaries. Authority will also bo taken to make alteration in the super- 
annuation trust deed, by which the age of limit will Le reduced to 55 years, 
the Company guaranteeing to make up the loss (if any) that there might 
be in the fund on account of such reduction. I may say that the actuary 
informs us that there is little or no possibility of any loss arising under 
this head. There is only one other matter to which I should like to 
refer before sitting down, and that is the quest/on of contributing to the 
various funda that have been established for the benefit of our soldiera in 
South Africa, and also those who have come from the colonies. We bave 
already subscribed, but I may mention that we have intimated our 
intention to make further contributions, amounting in all to £3,090 — 
that is, on the part of the a:sociated Companies—namely, our Company, 
the Eastern Extension, and the Eastern and South African Co. We have 
received communications from more tha^ one shareholder recommending 
that we should do this, and we thought that we should anticipate the wish 
of the shareholders if we made the contribution to which I have referred, 
and which, I am sure, will be approved by everyone present. He concluded 
by moving tbe adoption of the report and accounts. E 

Gentlemen, with these observations, I beg to move 

* That the report and accounts of the Directors to September 30, 1899, 
submitted to this mecting, be and the same are hereby received and adopted." 

Mr. J. DENISON-PENDER (Vice-Chairman and Managing Director) 
formally seconded the resolution. 

The CHAIRMAN invited discussion, but no shareholder rising to addre. 8 
the meeting, he put the motion in the usual way, and it was carried unani- . 
mously. Continuing, he proposed a resolution authorising the Directora 
to increase the Company's contribution to the staff pension fund from 
the Ist January, 1900, to 4 per cent., and provide a sum sufficient to 
enable the pensions which have already been purchased to the 51st Decem- 
ber, 1899, to be paid at the age of 55 instead of 60 years; also to guarantza 
the loss (if any) to the staff superannuation fund which might occur by 
reason of the reduction of the age limit to 55 years, and to empower the 
Directors to make or consent to the making of such alterations in the trust 
deeds as they may deem expedient for the carrying of the above into effect. 
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Mr. J. DENISON-PENDER eeconded the motion, which was carried 
unanimously, 

The CHAIRMAN afterwards proposed the re-election as a Director of 
Sir John Wolfe Barry, K.C.B., who, be stated, was absent at present on 
very important and special business in the East. 

Mr. J. DENISON-PENDER seconded the resolution, which was carried 
unanimously. 

On the motion of the CHAIRMAN, seconded by Sir A. J. LEPPOC 
CAPPEL, K. C. I. E., Mr. F. A. Johnston was also re-elected to h's seat at 
the board. 

The auditors were afterwar’s reappointed, on the motion of Mr. 
PARRETT, seconded by Mr. BAINES. 

Mr. HENRY T. BURGESS afterwards proposed a cordial vote of thanks 
t» the Chairman and the Directors. 

Toe motion was seconded, and carried unanimously. 

The CHAIRMAN, in returning thanks, said it was a great encourage: 
mnt to the board to feel that they continued to receive the full confidence 
of the proprietors. The work of the Company was increasing every day, 
and making greater demands on those who gave their attention to it, The 
proprietors might be sati-fied that the fullest and most constant attention 
was given to the work and administration of the Company. 

‘Lhe proceedings then terminated. 


Automatic Telephone Co. (Ltd.). 


The annual general meeting of this company was held yesterday, at 
C annoa-street Hotel, under the presidency of Mr. HENRY Ggorce Swory, 
M.D., chairman of the company. The chairman said that as to the 
bilance-sheet in the hands of the shareholders, the auditors of the 
co:npany, Messrs. H. Pannell & Co., did not vouch for certain expenses in 
their certificate. 

Mr. ALEXANDER (a director) asked if Mr. Pannell were present, or 
bad he been asked to attend. 

The SECRETARY : He has not been invited. 

The CHAIRMAN: I told you to invite him. 

Mr. PARKER: The secretary is instructed by the chairman, and does 
not obey orders. 

The CHAIRMAN said be had asked that Mr. Pannell should be at the 
m-eting. 

Mr. WHITE said that the 1898 accounts were not passed at the last 
esting, and the court declared the last meeting null anl void. Mr. 
Justice North declared the proceedings illegal. 

A SHAREHOLDER: Do these accounts include last year’s accounts 
those for the year 1898? 

The CHAIRMAN: Yes. Be:ides the legal expenses, there was the 
question of the travelling expenses of Mr. Seligman-Lui. He moved that 
the accounts be adopted as set out in the balance-sheet presented to 
Sept. 30, 1899. 

Mr. MAX MARGOWSKT reconded. 

Mr. WHITE and Mr. COOPER opposed the resolution, and the latter 
asked if the Company was working! 

The CHAIRMAN: No. 

Mr. COOPER : How long has it been in existence? 

THE CHAIRMAN: About five years. It is not now working: it is 
taking out and developing its patents, 

Mr. COOPER said there were many curious things in the balance-sheet 
which called for most clear explanation, He wanted to know if the 
£3,541 13s. 6d. claimed by Mr. Scligman-Lui was to be paid. He asked 
whit was happening. He would himself be glad to take le. a share and 
to get out of the concern. 

Mr. GREY said that the Company ought to be wound up officially under 
order of the court. 

Mr. MARGOWSKI said they were at loggerheads with their consulting 
engineer, An their managing director, he contended that they would not 
have had à penny left except for him. If the shareholders would trust 
him, he was prepared to guarantee the commercial success of the company. 
He would work without salary or fee. He had provided nearly 9) per 
coat. of the first working capital. He was ready to find all the money the 
company needed. 

Mr. WHITE said that he could speak for Mr. Seligman-Lui, that if the 
shareholders possessed the company he could go along all right, but not while 
Mr. Max Margowski controlled matt ara. 

Mr. COOPER said. the. position was serious: the directors were fighting 
across the table, and he could not recommend the re-election of half-a- 
dozen men to fight one another to the detriment of the shareholders. 

The SOLICITOR (Mr, Spyer) said that the proper thing to do was to 
make an alteration of the board ; and he bad had a dixcuseion with those 
opposed to the board, and he hoped that something could be done to smooth 
uittters over, He felt sure that Mr. White (supporting Mr. Seliginan- 
Lui) would be ready to meet them fairly. 

Mr. COOPER said that with £144 in the biak something must be done. 

A SHAREHOLDER asked if they could not get a man quite as 
goolas Mr. Seligman-Lui to work the patents, 

The CHAIRMAN said that they had another man quite as good. 

Mr. BOYLEY (Chairman of the shareholders’ committee) said that. 
he would be glad of peace and to avoid performances like those of last 
year ; but before the accounts were passed they ought to have the 
affaira of the company gone into from the commencement. 

Mr. PARKER (speaking to a motion that be should join the board) said 
his desire was to make the company a euccess, and he had always had 
confidence in its patents. He had found that Mr. Margowski had always 
been antagonistic to the board and the shareholders. The fact was that 
Mr. Margowski could on a poll command the voting power of the company 
by reason of the shares he held. He had not been able to induce Mr. 
Margowski to reduce his voting power. 


Margowski to join the board, but he did not care to do it under the 
circumstances, and the negotiations he entered into came to an abrupt 
conclusion. He would now, however, under a new board willingly give his 
services free to the company as a director. 

Mr. COUPER also agreed to join the board, which now consists of Messrs, 
Sworn, Margowsk!, Gibbs, Moore, Parker (chairman, and Cooper, Mr. 
Alexander retiring. The articles of association are to be amended to 
permit of this arrangement. 

The meeting was then adjourned to within any time in two months, to 
enable the accounts tu be duly audited. A vote of thanks to the ehairman 
closed the proceedings. 


Direct United States Cable Co. (Ltd.) 


The report of the directors of this company for the six months to 
Dec. 31 states that the half-year's revenue, after deducting out-paymente, 
amounted to £56,800. 2«. 5d., compared with £54,566. 4e. 10d. for the 
corresponding period of 1898, an increase of £2,433. 17a. 7d. The working 
and other expenses for the tame period, including income tax, but exclusire 
of cont of cable repairs, amounted to £20,416. 108. 5d., leaving £56.383. 124. 
as net profit, making, with £3,176. 16s. 9d. brought forward, £39,560. 8e. 9d. 
For the corresponding period of 1898, the working expenses aud other 
payments amouted to £21,620. 19s. 11d. Interim dividends of 3s. per 
share for the quarter ended Sept. 30, 1899 (paid Oct. 24), and of 3s. per 
thare for the quarter ended Dec. 31 (payable 51st inst., together amount- 
ing to £18,215, have been declared, and, after setting aside £15,000 to 
reserve the balance of £6,347. 88. 9d. has been carried forward. Reserve 
bas been debited with £1,989. 16s. for cost of cable repairs, and, after 
being credited with interest on investments, and amount ect aside from 
revenue, the balance of the reserve fund account, taking investments at 
cost price, now amounts to £401,605. 16s. 2d. 

The late traffic. manager haviog resigned, the directors have appointed 
Mr. Tavenor Fionis general manager, and Mezars. Clark. Forde and Taylor 
consulting electric 438 of the company. 


Anglo-American Telegraph Company, (Ltd.). 

The report of the directors for the half-year to Slet December last 
states. that the total receipts from July 1 to Dec. 31, 1899, including 
£24,701. 3e. 2d. brought forward, amounted to £232,776 88. 54. The 
traffic receipts show an increase of £6,798 compared with the half year to 
Dec. 31, 1888. The total expenses of the half-year, including the repair 
of cables, &c , amounted to £67,171 58. Gl., an increase of £3,766 78. over 
the corresponding period of 1898. 

The directora, before declaring the net profits, bave set apart £12,000 
to the renewal fund, leaving a balance of £153,605 2». 11d. Interim 
quarterly dividends of 15s per cent. on the ordinary stock and £1 10s. 
per cent. on the ordinary preferred stock were paid on Nov. 1 last. 
absorbing £52,500, leaving £101,105 28. 11d., out of which the directors 
recommend dividends of £1 89. 6d. per cent. on the ordinary, £1 10s. per 
cent. on the preferred, and £1 7s. per cent. on on the deferred stock 
amounting to £99,759’, making a total distribution for the year of 
£3 133. 6d. per cent. on the ordinary, £6 per cent. on the preferred, and 
£1 7s. per cent. on the deferred stock, The balance of £1,355 2s 1d. 
is carried forward. 


DOUGLAS SOUTHERN TRAMWAYS OO. LTD.) — The directors’ report 
for the year to Oct. 31 lust states that the gross traffic receipts amounted 
to £4,444. The tolls payable to the Douglas Head Drive Co. amounted t 
£740, and, after allowing for other expenses, £1,706 was left. for division. 
out of. which a dividend of 6 per cent. is recommended on the 7 per cent. 
preference shares. 


GREAT NORTHERN AND CITY RAILWAY CO.—The report of the 
directors states that the construction of the railway is actively proceeding, 
and. at the Regent's Canal, both the up and down line tunnels are making 
good progess. The shield chamber at Essex-road station is ready, and 
the shield ix in course of crection. Excavation of the tuonel at this point 
will shortly be commenced, and. work has begun at Drayton Park. An 
arrangement hax been made with the City and South London Railway for 
a joint station at Old-street. The total capital expenditure to date is 
£136,994 9s. 81. 


— — — 


NEW COMPANIES, STATUTORY RETURNS, &e. 
— 


BRITISH COMPRESSED AIR TRAMWAYS OO. (LTD.) Tbis company was 
registered on Jan. 8, with a capital of £75,000 in £1 sharee, to adopt an 
agreement with the Electric and General Contract Corporation Ltd., to 
construct and equip tramways, railways, telepbone and telegraph linee, 
&c., and to work any of tha comp my's tramways by means of compressed 
air, electrical, or other mechanical or animal power. 


LONGSTRETH' 8 (LTD.) —This company was registered on Jan. 19, with 
a capital of £3,000, in £1 shares, to carry on the business of electricians, 
electrical instrument makers, electrical, gas aud general engineers. 


TAIPO ACCUMUALTOR COMPANY (LTD.).— This company was registered 
on Jan. 20, with a capital of £25.000 in £1 shares, to acquire Mr. J. G. 
Hathaway s British Patent, No. 2,299 (1899), for improvements in the 
manufacture of electric accumulators and. secondary batteries, and the 
option to purchase the patents for the said invention for Germany, France 
and Belgium ; to take over the business carried on by the vendor. and to 
manufacture and deal in accumulators, batteries, rubber, gutta percha, 
motors, electric vehicles, &c. The subscribers are:—G. D. Freeman, 
J. G. Hathaway, engineer, A. Mackinurdo, G. E. Winthrop. A. P. Freeman, 
A. J. Howell and R. Lance. The first directors are: — G. D. Freeman, 


He had been asked by Mr.] E. Mann, X. H. Mackinurd o, L. Major and J. G. Hathaway. 
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CITY NOTES. 

MEMORANDA.—Bank rate 4 per cent. (Jan. 25, 1900). Price of silver 
27d. per oz. (Jan. 25). Consols (22 per cent.) 1014—1012 for money, 
1014—101 for account; 23 per cent. 994 —100 (Jan. 25). Stock Exchange 
Settling Days: Console, Feb. 2; Stocks and Shares Continuation Day, 
Feb. 7; Ticket Day, Feb. 8; Pay Days, Jan. 26 and Feb. 9 ; Mining Share 
Carry-over Days, Feb. 6. and 20. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—A meeting will be held on 
Tuesday to consider and approve the electric traction bil's which the com- 
peny are promoting. 

CITY AND SOUTH LONDON RAILWAT.— The accounts of this company 
for the year ended Dec. 51 show a balance, after providing for deben- 
ture interest, and the full divideud on the 5 per cent. preference stock 
(1891), sufficient to allow a dividend on the consolidated ordinary stock 
(increased to £855,000) at the rate of 14 ver cent. per annum, carrying for- 
ward £1,257. This compares with 2 per cent. for the corresponding period 
of 1898. 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—Sir Henry M. 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange committee to appoint a special settling day in and to grant a 
quotation to the further issue of £50,000 four and a half per cent. deben- 
ture stock of the Chelsea Electricity Supply Co. (Ltd.), aud to appoint a 
special settling day in 125,000 vendor's ordinary £1 (fully-paid) shares 
(Nos. 1 to 125,000) of the Aron Electricity Meter Lid. The com- 
mittee has also been asked to allow the further issue of £54,415 Five per 
cent. debenture stock of the Buenos Ayres and Belgrano Electric Tram- 
ways Co. (Leid.), and the further issue of £670,529 Three-and-a-Ha'f 
per cent. debenture stock of the National Tclephone Co. (Ltd.), to be 
quoted in the official list. 


WATERLOO AND CITY RAILWAY CO.—The twelfth halt-yearly general 
meeting will be he held at Waterloo Station on Thursday, Feb. 18. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 2 No. AGGREGATE. 
Line. | ad 3 ‘Dec. of Ino. 

— ebe 

99.190 £ | £ | e'e 


*Birmingham Tram e 
Stanley, G.C.B., M.P., has accepted a scat on the board of this company. Birming ways. Jan. 20 4029 258 Š 11,944 + 592 
: Blackpool Corporation... „ 18 129,4 18 42) 21,086 |+ 4,393 

LIVERPOOL OVERHEAD RAILWAY CO. (LTD.)—The accounts of this | Black land Fleetwood 20 140-- 11 3 423 !4- 13 
h st year show an available balance of £18,841, and the 5 : 3 | 1 78 
company for the past year 841, Bradford Corporation... ,, 21. 318 . 88. 75 24,968 ... 
directors recommend a dividend at the rate of 5 par cent. per annum on | Brisbane Trams ......... Dec. 6 1,667 ＋ 455 10 22,991 |+ 7,052 
the preference, and 6 per cent. per annum on the ordinary shares, against | *Bristol Trams & Carriage! Jan. 19 | 2,715 4 130 3 8,162 | 520 
4 per cent. on the ordinary shares for the correaponding period last year. | Buenos Ayres & Be o| Dec. 24 2,310 ＋ 488 51 111,506 | +47,975 
The balance forward is £4,591, against £4,586. A special meeting will be City & South London Ry.| Jan.21 | 1,111/- 22 3| 3,379 |- 4 

^ 2 : A y. | Jan. ’ ' 
held on Feb. 15 to authorise the creation of the whole of the share capital | P Co 20 14 2 8653 1 

by the ^s Act of 1899) in 5000 ordinary £10 sh over Corporation.. „, 9 7＋ l 4 685 |+ 1,000 
(created by the Company's Act of 1899) in 5,000 ordinary £10 shares. Dublin United . ...... „ 19 2,905 . 341 3| 7,944|l, 39 

LONDON ELECTRIC SUPPLY CORP. (LTD.)—Sir William H. Preece, | Dublin Southern Dist. . , 19 609 22 5 1621 
K. C. B., F. R. S., has heen elected a director of this company. Glasgow Corporation. „ 20 | 8341'+ 527. | f 

sr. JAMES'S AND PALL MALL ELECTRIC LIGHT CO. (LTD..—The | “Liverpool Corporation... ., 15 6,51 + 799 2 13,405 T 1,505 
directors of this company recommend a dividend for the half-year ended | Liverpool Overhead Rly. ,, 21 | 1,471, 145 3! 4455 + 453 
Dec. 31 of 7e. 6d., together with a bonus of 2s. per share on the ordinary 18 he‘ield Tramways....... „ 21 | 1,785,+ 571 3 5,423 |+ 1,724 

shares, making with the interim a dividend of 124 per cent., and a bonus | "South Staffs. Trams... | . 19 €03'- 76 3| 1616 — 180 
of 2 per cent. for 1839. * Partly electrical. 
9 
ELECTRICAL COMPANIES’ SHARE LIST. 
x Amount Last - PREVIOUS Price KATE PER Business Done 
— or Divi- NAME. | Weex’s Price, | Wednesday, CENT. Divipexp Dux. | Durme Werk 
"rl seam | DED. Jan. 17. Jan 24. YIELDED, | Ewnprxe Jaw. 24, 
TELEGRAPHS. | | | 
| £8.d. | | Highest | Lowest 
£110,900 | 100 4% African Direct Telegraph 4% Mort. Deb. (red.) ..... 99 103 99 103 | 917 8 | January and July. E 
25,000 10 v Amason Tel UWON iioii deoteraaneaé jiana ndisse ítens 4 3 4 one | June and December. 500 oe 
£126,000 100 57 Do. 5 per Cent. Debentures ...................... 85 90 | 85 90 511 1 en | — 

E87 5,520 Stock 15% Anglo.- American . . . . . . . . . . . . . . .. . 64 67 65 68 | 9 1 3 | Feb., May, Aug., Nov 67 ve 
£3,062,240 | Stock | 30/0 Do. Faeser dess | 1144 1154 | 115 116 5 3 4 $6 * | 1153 | 114} 
£3,062,240 | Stock 18/0 C 171 171 | 1] 172 5 1 6 = | 17:2 174 
810,000, 00 $100 $2 Commercial Cable Capital Stock .......................... 165 175 | 165 175 T Jan., Apr., July, Oct. - » 
£1,332,823 | Stock 47 Do. 4 per Cent. Debenture Stock ................. 102 101 102 101 3 16 11 - 2 | 13] 102} 

16,000 10 8/0 Cuba Submarine Ordinary enn 81 9 B$ 9} 8 8 5 | February and August 9! 9.1, 
6,000 10 10/0 Do. Preference 10 per Cent. "^ 19 20 | 39 20 5 0 0 70 (9 125 mn 
12,931 5 20 | Direct Spanish Ordinary...... i$ PikVa (LIGA ERR ee 4 5 | 4 5 4 0 O0 | April and October... vé 
6,000 5 5/0 Do, 10 per Cent. Cumulative Preference ......| 9 10 9 10 5 0 0 ab £ | e 
£30,000 50 4 7 Do. 44 per Cent. Debentures ....................... 1017 1057 101% 105% | 4 5 9 | January and July..... aga 
60,710 20 3.0 Direct United States Cable 2. . 11} 12} li} 1*1 514 3 | Jan., Apr., July, Oct. 12j 12 

£120,000 100 4t Direct West India Cable 44% Reg. Deb. (rod. 99 102 99 102 | 48 8 June and December .. d^ * 
44,000,000 Stock 5% Kastern OrdiDBEy . 151 156 153 158 4 8 7 Jan., Apr., July, Oct | 176 1552 
£1,795,000 | Stock 34 Do. 3} per Cent. Preference Stock ........... 98 99 93 101 8 9 3 | s * | 100 9s} 
41,482,268 Stock 4 Do. 4 per Cent. Mort. Deb. Stock (red.) 114 119 115 120 3 7 3 | May and November. — F 

250,000 10 2/6 F ⁵ TTE E E AR E, 1 111 15} | 15:1 152 4 8 1l Jan., Apr., July, Oct | lté 14; 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock ................. Ug 121 117 122 3 6 6 | February and August | ve 
£16,200 100 6X i* Do. 57 (Austin. Gov. Sub.) Deb., 1900 (reg.) 99 103 99 103 417 1 | January and July..... | ove 
£64,400} 100 5% Di. A peA haana SESI 100 108 100 103 | 41 1 y : " 
£300,000 100 4% Eastern and S. African 4% Mort. Deb, 1909...... .... 101 104 101 104 3 16 11 February and August e ose 
£200,000 25 4% | Do. 4 per Cent. Mauritius Sub. Debs. (red.). 101% 108% | 101% 108% 3 16 10 | May and November .. | soe 
180,227 | 10 1/9 Globe Telegraph and True nnns 103 n L 11j 4 1l 4 Jan., Apr., July, Oct. | 111 11 
180,042 10 8/0 Do. 6 per Cent. Preference ..................... ees à lii 151 15 154 317 5 | $5 » 129 157, 
150,000 | 10 5/0 Great Northern of Copenhagen enn 30 32 90 32 318 2 January and July..... | 31) 31 
486,300 100 4i Halifax & Bermuda Cable 44% Ist Mort. Deb. (red.) $9 102 90 102 ee vp ~~ bar 
17,000 25 12/6 Indo BUF ODE B. ps cassc din TETEN TA EA 48 52 49 53 | 414 4 May and November .. 521 £0 
£100,000 100 67 London Platino-Brazilian 6 per Cent. Debs., 1904 .. 106 109 106 109 5 10 1 March aud September 
£100,000 100 47 Pacific & European Tel. 4% Guar. Debs. (red.) 101 104 101 101 3 16 11 | June and December. - 
11,839 8 4/0 Reuter’s ............... e iraq ee e eee e 7 8 7 8 5 0 0 | April and October. | * 
3,381 C100 Cert.) 6% ahnen eee ese 125 130 125 130 413 0 * 5 540 
15,609 10: | .. West African Telegraph ............ T —P 2% 34 24 33 4 9 8 December and July .. - 
£200,000 100 5% Do. 5 per Cent. Debentures (red.) .............. 99 102 99 102 418 0 March and September pa 
30,008 24 aa West Const OF Amerlea issis iion uetosupkibrnbvhébdnr vues i 1 $ 1 eå See TS 
£150,000 100 47 * Do. 4 per Cent. Debentures 100 103 100 103 317 8 January and July...... 
88,321 10 6d West India and Panama ã 2 4 li r 14 s May and November .. 
34,663 10 6/0 Do. 6 per Cent. Ist Preference . 91 91 9} 5; T8 3.3 $3 » 
4,069 | 10 6/0 Do, 0 per Cent. 2nd Preference ...................-. 7 8 7 8 7 10 0 a s à 
£80,000 100 57 Do. 5 per Cent. Debentures . . 104 107 104 107 413 6 January and July...... 
£389,731| Stock | 4% Western & Brazilian 4 per Cent. Debenture Stock ... 100 104 100 104 3 16 June and December ... — id 
207,930 10 3/0 Western Telegraph (late Brazilian Submarine) ...... 14 15 11 121 411 1 Mar., June, Oct., Dec. 15 14°3 
£75,000 | 100 5% » Do. 6 per Cent. Debs. (2nd Series, 1900) ...... 106 109 106 109 4 11 £ June and December ... 165 | M 
£16 8,100 100 67 Western Union 6 per Cent. Sterling Bonds (red.) .. 98 103 98 103 516 6 March and September in | ev 
| TELEPHONES. 
44,000 £5 3/0 | Chili Telephone (fully paid) .................. eene 2 3 2 3 6318 4 [Aan 
224,850 10s. 0/1} | Consolidated Telephone Const. & Manufacturing ... 4 } 4 r n 
72,680 1 | 0/6 Monte Video Telephone Ordinary  .................. serro è $ i 4 5.0 0 Octobér esse 
86,492 E p £0 Do. ö per Cent. Preference ............... enn 1 ] i l 5 0 0 e 5 tà 
490,000 | b 1:439. LINIODRE —»p saptéph end Ickh AP edu Eus 55 55 53 t3 5 4 4 February and August 6; oh 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Preference ... 14 15 14 15 4 0 0 Ši - seg one 
15,000 10 670 Do. 6 per Cent. Cumulative 2nd Preference ... 11 15 14 15 400 | sp » nj T 
250,000 5 | 2/6 Do. b per Cent. Non-Cumulative 3rd Pref. .. 5} 5} 59 53 4 811 95 - i b^. 
1,329,471 | Stock 34% Do. Debenture Stock 3} per Cent. (red.) 95 10) 98 100 310 0 June and December... 9r i 983 
171,504 1 0/4 Oriental ........... ka vk» dax Aa tuy E cho os ee ee e 1 l 1 ] 5 0 0 | April and October...... à 7 
58,000 5 2/6 Upitod Hiver ⸗ q passie iaa 43 5} 41 51 7.310 | JULY uicueecisoeeeovass se 
16,639 5 | 1/4 Do. 5% Cumulative Preference ..................... 41 54 41 54 415 3 ese ace acs 
£179,947 Stock 54 * Do 5 per Cent, Debentyre Stock (red.) . | 103 106 103 106 114 4 June and December... 22 sss 
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ELECTRICAL COMPANIES SHARE LIST. 


LAST Paxviovs Price | Barz pm BBU Don 
Drei- NAME. Wer Paice, bé wr wd Cert. Drenan Den. Dura Wmr 
DEND. IX. 17. Jan. Ypa. Expro Jax. 24. 
| B i I 
ELECTRICITY SUPPLY COMPANIES. | 3 „ 4. ! Highest | Lowest 
"T Bl'okh'th & Gr’nw’ch D'st'ct Elec. Lt.Ord. (fully pd.) Ü i 4 i 5 . ee - e" 
7/93 | Bournemoath and Poole Elec. Supply Ord............... 13 13 13 13 $00 - | — "T 
4/6 Do. 41 Cent. Cumulative Pref. ............... 10 ll 10 11 1 110 | - ks Tos 
2/6 | Brompton & Kensington Electricity Supply id e 7 8 7 8 316 0 est 800 
3/6 Do. 7 per Cent. Preference. . .. . .. 9 10 8 9 313 8 Marchand September bs 
are Calcutta Kleo. Supply Ordinary (fully paid) ......... 6. € 6 6 ‘es 8 i a 
4/0 | Charing Croes & Strand Electricity Supply Corp. = 10 10 11 4 110 February and August 1011 10% 
ae Do. Nos. 3,001 to 50,000) |... . 9 1 1 „ ees 0 24 
2/8 per Cent. e eee EMEN 6 6 ( 3120 " 5 € nS 
2/6 Gabe pe ey Stam u DARE 2. nrc escs 7 bi 7 84 310 7 | „ 8 738 
4X | Do 4 ture Stook (red.) .. 109 111 100 111 4 1 1 June and " "m isi 
E Chi Edison | lat Mort. 5% 30 year Gold Bonda (rod 100 110 100 110 41011 April and October. — 
7/0 Ho London Electric Lighting Ordinary ............ 10 11 103 11$ & 4 4 | February August ul 10} 
ex 0. 4 per Cent. Cumulative Preference ......... 13$ 133 13 14 4 5 9 Jaauary and July... 15 
54 |" Do. 5 por Cent. Debenture Stock (red.) . . . 123 127 122 127 313 9 | June aud m . vA 
Ses County of London and Brush Prov. Ordinary ........ 9) 10% lo vs ae " - 
6/0 Do.  6perCent. Cumulative Prayers T 13 14 13 14 4 5 9 | Marchand September v ee 
444 Do. 44% Deb. Stock Certs. Ordin oed isien 108 109 108 111 418 -— ! Vi ooo 
104 | Kensington and d ie lan iube TUM 12 13 „ 13 13 416 ‘ l 8 ove 
. 6X Do. ö per Cent. lat Preferenoe ................ E 7 7 7 7 917 5 | January and July.... s dn 
ssi London Electric Supply Or ao SuSE e COE FW UO 2 ? 2 2 ae dee -— x 
. $/0 Do, 6 per Cent ference ................ eene $ 5 6 5 9 1 is 5] i 
4% | ` Do. 4 per Cent. lat Mortgage Deben EK 103 104 101 10$ 319 1 , Mar., June, Sept., De. 103 
5/0 Metropolitar El Elec. Supply € (Noa. 1 to 162,000) — 14 15 14) 15 9 4 6 ; Apri and October...... 11,5 li} 
3/74 o. (Nos. 62,501 to 85.000) . . 133 la 14 15 36 8 i e 
Do. per Cent. Deb. Brooke Fon Ms 115 117 11s 117 31611 | June and December... ids - 
24/8 Do. pe r Cent. Mort. Deb. Btock (red.) ...... 96 97 97 313 3 es 96 ie 
6/0 Notting Hi lectrio Ordinary HO % „%%% %%% % %% %%% % 6 %% % 1 1 1 1 3 18 0 Maroh 9*99900990009092920609*: eee oeo 
5/0 | Oxford Electric Ordinary................. — e 6 7 6 7 390 " - ase 
87 Rand nee 10 18 4 - oon sa 
57 River Plate Kl. Lt. & Tr'ct'n, Ltd., 6% let Mor. Deb. 80 90 80 90 511 1 - sus 
$2 Royal uec company of Montreal Shares. 150 170 180 170 411 2 " $ 
4% * 44 per Cent. ist Mortgage Debentures ...| 104 106 10$ 106 4 5 6 , April and ‘October... si sis 
5/0 St. James's and Pall Mall Electric Ordinary ..... esp 15 16 13] 164 48 1 88 Angus 163 153 
3/6 Do. 7 per Cent. Preſerenooe . q 9 9 313 8 50 - -— 
ET South "London Flectric Supply Ordinary (fally paid) 4 4 4 eae bul T 
5/0 | Westminster Electric Supply Ordinary.................. 14 13 14 13 317 3 . 13} las 
ELECTRIC MANUFACTURING, &o., COMPANIES. | | : | 
7jd. | Aron Rleotrioity Meter 6 per Cent. Cam. Pref, ...... ? | 4 , 617 2 - "T us 
evo British pios Works Co. Ordina III %% %% %%% „„. [| ooo ooo 2 
ise Do. Cent. Cumulative o . i ME i ons s. EE P 
Sas Beier is First Morigage Debentures ............ Ad 9e 1^1 97 99 | 465 8 owe | ans 
5/0 su re Ordinary . 11 12 11 1 400 — - 
3/0 Do. Preſerenooeee .... Toe 5 6 6 af d 413 4 eee 
2/0 Brosh Electrical Engineering ] 3 1 2 | 5.00 — in s 
1/2 Do. 6 per Cent. Pref. Non-Cumniative ......... 2 24 si 21 5 11 tee s.. 
4 Do. 20 Cent. Perpetual Deb. Stock ........| 110 118 110 116 (318 6 rr - m 
44% |" Do. Debenture Stock (red.) ... . 103 105 102 105 459 J — soe vue 
5/0 Callender's C Cable Construction Ordipary .............| 13 l4. ; 1 14} 535 13} mM 
2/6 Do.  6per Cent. Cumulative Preference ......... 53 6 | 5 6 434 ose eR] t9 
44% Do. per Cent. lat Mortgage Deb. (red.) | HMO 113 lio 1.5 216 3 ROM May. Ws sais 
0/93 | Castner-Kellner Alkali Co. (fully paid) ........ shakes ve 1 1 l l 616 5 eee ove . 
0/75 | Chadburn's Ship Telegraph inary ..... UNS 1 l ' 6 6 eee ses "- 
eri Do. 6 per Cent. Cumulative Preferenoe ......... 1 l | 6 6 8 oe | eo - 
198 Crompton and Co. (Nos. 1 to 32,098). .... . . .. .. 3 4 4 | 410 9 | January and July... m 
VE Do. Cent. First Mortgage Deb. (red.) .. 95 101 93 101 419 0 10 " . - 
0 Davis and T mmins 6 per Cent. Cam. Pref. .. 1 t 1 i sea eo eee 
oar he. n United (““ A'* Shares) (£3 paid)... | 2 A N 7 : 9 | February and August 2 os 
On; (HS paid) . o eee ones 4 613 4 T - 
AY. Aper Cenk: Mortgage Deb. Stopk (red.) a 9J 91 od 4 6 4 June aud December 850 g 

5/11 Edmondson a K Electric 80. rien: Ord. (fully pd. ). 4 3 43 3 Sle 3 | Half 8 išsi - T 
1/2; | Vlectrió Construction Co. (Limited) | ..................... 1 2 2 2 5 3 3 | January and July. 2} Mss 
2797 Do. : per Cent. Cumulative Preference ......... 2t 3 | 31 33 463 |July ................-- Vi «i 
4% Do. Cent. let AE maia Deb. (red. )- 103 109 103 10$ 315 6 | January and July... 103 on 
.., | Henley's To egraph Works Ordinary . ........... ee. (12 18 183 14 a February and August: t T 

| ‘isin Do. per Cent. Preſeren geo q . 5} 51 | 3] 6 315 0 rT) m i bi bi 
44% | Do. per Cent. Mortgage Deb. Stock (red.)... 111 114 111 114 400 T 10 ... 

10% India Rubber, Gutta Percha, &c., Woks 98 . 204 211 211 22 2110 ° es 211 21 
AY Do. 4 per Cent. let Mortgage Deb. (red.) 10 104 100 104 31611 ' March and September os: 

12/0 Telegraph Construction and Maintenance ..... „ 39 36 4) 411 1 Maroh and July. ... 201 36} 
47 Do. 4 per Cent. Debeuture Bonds, 1909 .. 102 105 , 103 103 316 2 eee ve 
$80 ' Do. Manufacturing Ordinary. | 9 10 9 10 310 0 és as Sis 
276 Do. 6 per Cent. Cumulative Preference ......... 6 | 5 6 43 4 2r — 
5/0 Willans and Robinson Ordinary r.. . 2t 10} af 1 4 6 9 April and Ootober...... 10} I 
3/0 DO. 6per Cent. 5 vo Preference snares 7 7$ 7 7 40 0 22 — 
114 Do. 4% per Cent. lat Mortgage Debentares ...| 104 106 104 106 403 May and November - ^ 

| 
ELECTRIC RAILWAYS, TRAMWAYS, Ac. 
6/0 Blackpool and Fleetwood Tram ways . 17 19 17 19 $13 8 : - ses — 
5% Brisbane Tramway 5 per Cent. Debentures............ 104 106 104 106 41% 4 800 T - 
7% Bristol Tramways and Carriage Ordin discos 23 21 23 21 217 2 , February and August " — 
si Do. Cumulative Preference (£6 paid)  ......... 6l 63 ei esi - -— - 
4% Do. 4per Cent. Deben turen... . 117 118 | 117 118 373 - ds ss 
90 | British Electric Traction Ordinary (Nos. 1 to 30,000 itj 163 16 17 3 10 7 — 16} 157 
e| Do. (Nos. 60,001 to 75,000) ......... . q . vis 15 16 » í s M 
6/0 Do. 6% Cum. Pref. (Nos. 001 to 60,000). ssis 13 131 13 13 47 3 - 13$ 13^ 
5% Do. 6 per Cent. Perpetual Debentures ......... 1235 128 125 123 318 6 m . 
Le poms ie & Belgrano 6% A! Cum. Pref.......... 4 51 bi 517 1 ess T" e 
%% L “ whew eee 5060290909 942259960989 € 950699032096 LEKE EE II 5 4 5 are eee e 
57 Do. Cent. Debentures ....... sy e Eod essen 105 108 100 108 412 7 T 
30 Central 1 pad C 1 10 9» 10 300 June and December 9H ?1 
24% City and Bourh London Railway Con. Ordinary...... 1 62 59 62 | 38 6 January and July. . | oe 
e.. ’ . Nos. 22,501 to 60,00u (£6. 10e. pai 292555 6 eb 5j 4} ees eee | oon 
5% Do. i pee Cent, Perpetual Preference (1 n. | M3 — 148 148 133 3 8 0 January and July... - E 
57 Do. VJ ese . 133 149 135 110 $1111 A 137} s 
4Z Do. pen Cent. Perpetual Debonture ............ 125 130 125 130 3 111 May and November... ove 
a {Imperial Ts Tramways Ordinary ..... eee 24 24 m | " ` 
per Cent. Preference soseootsosva9t UTITID PPP" 154 153 153 158 3 18 10 | oe 9 ge 
457 + Do dice r Cent. Debenture. . . f 115 115 us ns $18 6 January and July. ia 
173  Kldd'rm'net' Pa Dist. E. L &'Ir'ct'n 6% Pref. (es pd.)... 8 8 8 8 as May and November... ibi 
24% | Liverpool Overhead Kailway Ordinary .................. ej 11 9 386 5 and August m 
Do. 6 per Cent. Preference .................. m 13 13 13 13 315 6 m T 
| 4% | Do. 4 per Cent. Debentüre ...... 102 10 105 107 $14 9 January and July E 
aoe New Genera! Traction Ordinary SlCr 2 „ %% % . 31 4 3} 4 TT eee * 
6/ Do. 6 per Cent. Cumulative Preference 2 88888 5 5} 5 5j 5 9 1 May .............. - A" 
a Oldham, Ashton and Hyde klec. Tramway Ord....... 18 19 18 19 iia February and August va - 
| 6/0 Do. 5 per Cent. Preference XXE) —— Q 0 1 10 10} 10i 4 ll 11 LL [1] 
sss Ts 5 Traction Ordin "RR 11 1 It 125 5 - - 
5/10 ie Cent. Cumulative Preference ......... 10 11 10 ll 410 11 ?— 10 10% 
1832 Waterloo and City Ordinary ................ . :. . 100 108 101 108 218 4 June and December... 101 - 


* In caloulating the yield on this security, allowsince has been made for sccrued intereat, but not for rod nnption. 
¢ The London Stock Exchange Committee refuses to quote these, 
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NOTES. 


— —— 

Tue inauguration of a Chair of Education at Owens 
College, Manchester, gave the newly appointed Prof. H. L. 
WirBERS an opportunity to criticise the systems of educa- 
tion approved by the Government of the United Kingdom. 
In the course of his inaugural address he drew attention, 
in trenchant language, to the many glaring defects in these 
systems, and more especially to the science teaching under 
the control of the Science and Art Department. We have 
often had occasion to criticise the methods of that Depart- 
ment, under which the bulk of the science teaching through- 
out the country has long been held in bondage beneath a 
stunting and narrowing influence. We have repeatedly 
expressed views with which Prof. Wirners is in practica] 
accord when he describes the antiquated and musty 
curriculum of this Department as being neither education- 


ally nor technically a wise one.“ 


Ir is high time that the entire system of secondary and 
scientific education under the Government of this country 
was cast into the melting-pot, refined, and consolidated in a 
very different mould. A far more hberal and modern spirit 
should inspire its character and define its form. When, on 
April 1st next, the machinery of the new Board of Education 
is set in motion at Whitehall, it is to be hoped that then 
a loftier ideal and a more efficient administration than here- 
tofore will be revealed. Prof. WrirHERs appears to be in 
doubt as to whether this will be the case. 


„Ar present there is no sign,” he said, ‘that the 
secondary department of the Board is going to be adequately 
manned and equipped. The constitution of the three depart- 


ments has been left in the hands of six high officials, only one 
of whom, and hea Charity Commissioner, possessed any special 
knowledge of secondary schools. It is a grievous anomaly 
that the only national grant now given to secondary schools 
is administered by the Science and Art Department, which 
under the new régime will become the technical department 
of the Board of Education. A questionable course 
of study has been imposed throughout the country, and 
protected by a preferential bounty of between £5 and £6 per 
head of the scholars per annum. The constitution of this 
committee of six officials gives only too much reason to fear 
that the administration of the national grant for secondary 
schools will be left in the hands of the Science and Art 
Department. In that case the reorganisation of secondary 
education, the supposed object of these new measures, will 
be a sham. It behoves all who care for the future of educa- 
tion to spare no effort to impress upon members of Parliament 
and others the absolute necessity of making the new secondary 
department in the Board of Education a fully manned and 
thoroughly efficient body, to give to it the duty of making a 
full survey, not being committed to any particular point of 
view, of the whole field of secondary education, and to so alter 
the conditions of the grant that it shall encourage every 
type of effective and properly equipped school.“ 


rec ai — 


Tue chief feature of the discussion on Swiss electrical 
engineering at the Institution was the comparisons between con- 
tinuous and three-phase currents for traction work. From the 
various opinions expressed, it may generally be taken that a 
three-phase trolley line is eminently suited for traction lines on 
which the stopping places are few and far between, and in locali- 
ties where crossingsand junctions arenot numerous. For urban 
work generally, therefore, continuous currents with series 
motors appear best, and if three-phase transmission is 
desirable rotatory converters or motor-generators must be 
employed. Another point of interest in the discussion was 
the difference of opinion between Mr. Crompron and Mr. 
Ferranti about three-phase switchboards. Mr. 
admired their simplicity, while Mr. FERRANTI said that the 
complication made him quite ill. The profusion of bare metal 
at high pressure in the Kanderwerk and elsewhere is some- 
what surprising, no doubt, and not perhaps as well protected 
as it would have to be in this country; but the arrangements, 
which were explained to us by the engineer-in-charge, are by 
no means complicated. Mr. FERRANTI himself could hardly 
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devise anything simpler, and at the same time as effective as 
the high-pressure three-phase connections in the sub-stations 
at Rheinfelden, and one of, these, at any rate, could not be 
appropriately described as a chamber of horrors.” 


Acconpixd to the American technical journals, Prof. H. 
Row AND has been engaged, during the past twelve months, 
in making experiments intended to explain the phenomenon 
of the earth’s magnetism. So far as can be ascertained from 
the newspaper reports (for Prof. RowraNp's experiments have 
not yet been officially communicated to any scientific society), 
the apparatus employed consists of & brass wheel, on which 
is wound several miles of wire, which, by some unexplained 
process, develops a definite, though very small, magnetic 
field when it is set in rotation. A brass casing surrounds 
the wheel at a distance of about lcm. from it, the annular 
air space being supposed to represent the atmospheric 
layer surrounding the earth. We are not at all certain 
of the manner in which the coil is rotated, whether as an 
earth-inductor or a spinning-wheel, though we imagine it is 
the latter method which is employed. Prof. Rowrawp is said 
to be quite satisfied with the results of his experiments so far 
as they have gone, and hopes to show that the strength of the 
magnetic field developed increases with the speed of rotation 


of his coil. 
— — 


CoukiENT is of course impossible until we have accurate 
and authorised particulars of these experiments, but the idea 
apparently is that a body moving through the ether generates 
an eleetric current within itself, which current circulates 
through the body and develops a magnetic field. In this 
connection we recall that Prof. Schusrn, in his presidential 
address to Section A of the 1892 meeting of the British 
Association, appeared to attach very great importance to an 
affirmative answer to the question, ‘‘Is every large rotating 
mass a magnet?“ as a satisfactory basis for a reliable theory 
of the earth's magnetism. Prof. Scuuster had indeed, in a 
Paper previously communicated to the Royal Society, worked 
out a sound theory on this very assumption. We await, 
therefore, with considerable interest further particulars of 
Prof. RowLAxp's experiments, which, so far as they have gone, 


appear to support Prof. ScuusrER's theory. 
— 


Ax architect's views on the design of electric power 
stations, whether for electric supply or traction, should 
possess unusual interest for electrical engineers, especially for 
those who are entrusted with the task of superintending the 
design of such buildings for housing machinery comprised in 
their own scheme of electric supply. Mr. A. Roserrs’ Paper 
on this subject, recently read before the Society of Architects 
will therefore be welcomed by a large section of our readers. 
We reprint the Paper in another part of this issue. 

— 

THERE are some few central station engineers in this 
country who consider themselves capable of dispensing with a 
professional architect, and who consider that the desired end 
has been attained when they have schemed out four walls 
and a roof to cover their plant, with usually—but not always— 
a wall to separate the boilers from the machinery. For tem- 


porary or small country installations, as well as for rough 
colonial uses, such practice may be justified on the score of 
economy. But it would be sadly ill-advised to follow this 
course in the case of large and costly installations, designed 
to run for a number of years. The expert architect is there- 
fore a person whose advice should always be esteemed, and 
whose services ought to be retained in the vast majority 
of cases. 


Bur the mutual relation between architect and electrical 
engineer calls for intimate and thorough interchange of ideas 
during the planning of electricity works. It is as necessary 
for the electrical engineer to assert the claims of his plant to 
due consideration, as it is for the architect to insist upon 
good structural and other qualities in the plans of the various 
departments. Mr. Roserts' Paper should therefore serve the 
double purpose of enlightening engineers as to what a 
responsible architect will demand, and of eliciting the 
Criticisms of engineers where the architectural claims appear 
to press hard on engineering requirements. Indeed, a Paper 
on this subject would probably lead to a very instructive dis- 
cussion, if read before the Institution of Electrical Engineers. 


To turn to the details of Mr. Roserts’ Paper, we may first 
notice that he rightly attaches great importance to the choice 
of a site, both in the interests of the architect and of the 
engineer. In our opinion, the engineer should have the chief 
voice in this matter, for a site that is badly chosen from his 
point of view might easily lead to financial disaster. Never- 
theless, it behoves the engineer to pay due heed to the archi- 
tect’s warnings concerning vibration, smoke nuisance, ancient 
lights, rotten substrata, &c. With regard to the author's 
recommendations as to the various departments, Mr. Roserrs’ 
ideas are generally sound engineering, though occasionally they 
exhibit too great a tendency to hard-and-fast rules and crystal- 
lised practice. Such is the multiplicity of types of electrical 
and other engineering plant to be dealt with, and the great 
variety of electrical systems in vogue, that there ought to be 
considerable elasticity in the attitude of architects towards 
them. To insist on machinery foundations being “con- 
structed of a continuous block of concrete (not separate beds 
for each engine), or switchboards being raised one step 
above the engine house floor-level," would be much too rigid ; 
and, again, it is scarcely within the province of the architect 
to require switchboards to be of “ slate slabs in timber 
framing.” Moreover, the engineer would probably object to 
the latter, if not to all three of these dicta. On the whole, 


however, the Paper is excellent. 
— EO 2 — — 


Erratum.— On page 453 of our issue last week, column 2, 
line 82, for ** required only 271b. per horse- power hour read 
* was guaranteed to require only 271b. per kilowatt hour.“ 


Handsome Donation to an American University. — The 
University of Pennsylvania has received a gift of £50,000, to 
be used for the building and equipment of a physics laboratory. 

Cable Interruptions and Repairs:— 

Date of Interruption. Date of Repair. 


Latakia—Cyprus..................... June21,1899 — A 
Cayenne— Pinhieros Oct. 11, 1899 


Mozambique—Lourenco-Marquez Dec. 17, 1899 — Jan. 12, 1900 
Tangier—Tarifa ........... .. . Jan. 3, 1900 = os 

Serena — Valparaiso . Jan, 9, 1900 — Jan. 26, 1900 
St. Thomé — Loandlaa T: Jan. 25, 1900 — Jan. 31, 1900 
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Electro Harmonic Society.—At the smoking concert held 
on Friday, January 26, after the singing by Mr. Ivor Foster 
of“ The Absent Minded Beggar,” the sum of ten guineas was 
collected for, and has since been forwarded to, the Daily Mail 
wat fund. 

The Royal Society.—AÀmong the Papers down for reading 
yesterday were: Thermal Radiation in Absolute Measure, 
by Dr. Bottomley, F. R. S., and Dr. Beattie; and Electrical 
Conductivity in Gases Traversed by Cathode Rays,” by Dr. 
McLennan. 


Association of Technical Institutions.—The following officers 
were elected at the annual meeting of this Association, held in 
the Mercers’ Hall, London, on Wednesday last: President, 
Sir Swire Smith; vice-presidents, Lord Spencer, Sir Bernard 
Samuelson, Bart., Mr. H. Hobhouse, M.P., and Mr. W. 
Mather ; treasurer, Mr. R. F. Martineau ; honorary secretary, 
Prof. J. Wertheimer. 


Electrically-Driven Shell Factory Destroyed at Johannes- 
burg. — The principal shell factory of the Boers, at 
Johannesburg, is reported to have been completely destroyed 
through an accidental explosion. This factory was entirely 
driven by electric power. Originally it was an engineering 
works, the largest of the kind in South Africa, the machinery 
alone having cost some £80,000. 

French Cable Schemes.—The Submarine Telegraphs Bill 
introduced by the French Government proposes one cable 
from Oran, Algeria, to St. Louis, Senegal, vid Tangier and 
Teneriffe; a second from Hué to the north of Hong-Kong ; 
a third from Tamatave, in Madagascar, to Réunion ; and a 
fourth from the Gulf of Benin to the French Congo. The 
total expenditure will be about 150,000,000f. 

The London Electric Supply Corporation.—A change has 
been made in the board, and also in the engineering staff, of 
this company. As announced in our City Notes last week, 
Sir William Preece has joined the board. Mr. P. W. d'Alton 
has resigned his position as engineer-in-chief. Mr. G. W. 
Partridge is retained as chief electrician, and un engineer 
is to be engaged to take charge of the station at Deptford. Mr. 
Burstall, of the firm of Burstall and Monkhouse, has been 
appointed consulting engineer. : 


Communication with South  Africa.—The St. Thomé- 
Loanda cable was repaired on January 30th, and communi- 
cation with South Africa by the West Coast route is therefore 
restored. The Telegraph Construction and Maintenance Co.'s 
cable steamer ‘ Anglia" left London on Monday with the 
Ascension-St. Vincent section of the new cable to the Cape, 
which it is anticipated will be open for traffic about 
February 20th. The laying of this cable will complete the 
third submarine telegraph route between South Africa and 
Great Britain. | 

McGill University, Montreal.— According to the Canadian 
Engineer, the McGill University has been the recipient of a 
number of very generous gifts from Sir William C. McDonald 
during the academic year 1898-9. He has made up the 
deficiency of $7,650 in the Faculty of Applied Science, and, 
among many other generous contributions, has given $80,000 
to supplement the equipment of the electrical engineering 
laboratories, and $10,000 additional endowment for the Chair 
of Electrical Engineering. His other contributions during the 
same period considerably exceed $250,000. 


Local Sections of the Institution of Electrical Engineers.— 
An announcement was made, at the meeting of the Institution 
of Electrical Engineers on January 25th, that committees 
for the local centres at Dublin and Glasgow had been elected, 
and that they had been approved by the Council. We gave 
in our last issue a list of the Glasgow committee. The fol- 
lowing are the officers elected at Dublin: Prof. G. F. Fitz- 
gerald has been elected chairman, Col. C. F. C. Beresford, 
R. E., vice-chairman. Members of the committee: Prof. W. 
F. Barrett and Messrs. C. P. C. Cummins, R. Humphries, 
M. C. Olssen, G. F. Pilditeh, A. E. Porte, M. Ruddle, P. S. 
Sheardown, and F. Gill (hon. sec.). 

Obituary. — Our New York correspondent writes that on 
January 8th a sad catastrophe occurred at Schenectady, N. V., 
which threw the electrical fraternity into deep gloom and 


sorrow. Mr. S. Dana Greene, general sales manager of the 
General Electric Co., and widely known throughout the 
electrical fraternity as one of its most brilliant and active 
members, together with his wife, was skating on the Mohawk 
River about five o’clock in the evening, and in some unknown 
manner both fell into the water and were drowned. Mr. 
Greene was 85 years of age, and the son of the late 
Commander 8. Dana Greene, who succeeded to the 
command of the ‘‘Monitor” after Admiral Worden was 
disabled in the famous fight with the Merrimac” 
during the Civil War, and was a nephew of Major-General 
Francis Vinton Greene. He graduated from the Naval 
Academy in 1888 at the head of his class. After a short 
term of service at sea, he became actively connected with the 
old Sprague motor interests, followed them into the Edison 
General Electric Co., and then, on the consolidation of that 
with the Thomson-Houston Co., became prominently identified 
with their successor, the General Electric Co. In this cor- 
poration he again came to the front, rising rapidly, until at 
the time of his death he was in full charge of all the sales as 
general sales manager. He took a deep interest in naval 
affairs, and presented Papers on electrical-naval topics before 
various bodies connected with the navy. He was also a 
valuable contributor to the Proceedings of the American 
Institute of Electrical Engineers and to those of the New 
York Electrical Society. An important work to which he had 
of late devoted attention and energy is the standardisation of 
electrical apparatus and its testing, &c. Mrs. Greene was the 
daughter of Rear-Admiral Ralph Chandler. 

We also learn with deep regret, from our New York corres- 
pondent, that Mr. James Hamblet, well known in telegraphic 
circles through his connection with the Western Union 
Telegraph Co. as manager of its time service, died on 
January 2nd, at his home in Brooklyn, at the age of 
75 years. Mr. Hamblet was born in Boston, Mass., June 16, 
1824, and was identified with the electrical business from 
1862 until 1870, during which time he was engaged in the 
manufacture of general electrical apparatus and telegraph 
instruments. In 1878 he established the time service for 
the Western Union Telegraph Co., and at the time of hisdeath 
had charge of the system. He introduced many improve- 
ments and refinements previously unknown. He was at one 
time one of the managers and vice-president of the American 
Institute of Electrical Engineers, and took an active part in 
the work of the New York Electrical Society. He also pre- 
sided over the electrical section of the Brooklyn Institute. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 


SOCIETIES, &c. 
(TO-DAY) FRIDAY, February 2nd. 
INSTITUTION OF CIVIL ENGINEERS. 

2.30 p.m. Students’ visit to the electrical works of the London United 
Tramways (Limited), 88, High-road, Chiswick. 

NonTH-Easr Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7.90 p.m. General Meeting in the Lecture Hall of the Literary and 
Philosophical Society, Westgate-road, Newcastle-on-Tyne. Among 
the business of the evening is the discussion on Prof. R. L. 
Weighton's Paper, Receiver Drop in Multiple Expansion Engines.“ 

RovaL INSTITUTION. 

9 p.m. Evening Discourse, ‘‘ Wireless Telegraphy," by Signor G. 

Marconi. 
MONDAY, February 5th. 
SOCIETY OF ENGINEERS. 

7.30 p.m. Ordinary Meeting at the Royal United Service Institution, 
when the President for the year, Mr. Henry O'Connor, will deliver 
his inaugural address. 

SOCIETY oF CHEMICAL INDUSTRY.. 

8 p.m. Meeting of the London Section in the Chemical Society’s 
Roome, Burliogton House, W. The following Paper will be read 
and discussed: ‘Some Recent Objections Urged Against the 
Adoption of the Metric System,” by Dr. W. S. Squire. 

THURSDAY, February 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: The Stand: 
ardisation of Electrical Engineering Plant," by R. P. Sellon. - 

FRIDAY, February 9th. 


5 


PuysicaL Socigtr. | 

5 p.m. Annual General Meeting in the Rooms of the Chemical Society, 

Burlington House, W. Address by (the President; Prof. O. J. 
Lodge, F.R.S. 
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the new system of common party Jines, and as compensation 
A NEW TELEPHONE SYSTEM FOR PARTY LINES. | for this the subscribers on the new system enjoy a reduction 
BY JUL. H. WEST. of 80 to 60 per cent. on the ordinary telephone rates. 
The system invented by me and described in the follow- 
Telephone party lines have the purpose of cheapening the ing paragraphs allows the telephones of two, three, 
use of the telephone for that class of subscribers whose number ; four, or five subscribers to be connected to the exchange 
of daily conversations is limited. The duration of an average by one common party line. A small alteration in 
conversation is about 2:5 minutes, and the average number , the construction of one of the apparatus used would 
of daily conversations per subscriber is, in England, about | allow a still greater number of telephones on one 
eight; that is to say, an ordinary subscriber in England uses | circuit. A diagram of the system is shown in Fig. 1. The 
his telephone 16 times per day, and each time for 2:5 | system contains a small central apparatus, O, 0, 0, O, and the 
minutes—i.e., 40 minutes per day. The duration of the daily | telephone apparatus of the different subscribers, of which only 
service being generally 15 hours, the line and apparatus of an | three—I., III., V.—are shown in the diagram. The central 
ordinary telephone subscriber is in use only 5 per cent. of the | apparatus is connected to the exchange by means of the 
allowed time. The best way to cheapen the use of the tele- | common line, which can be either a double wire, L, L., or à 
phone is to have the telephone system more intensely used. | single wire, Li; in the latter case the other wire, La, must be 


Li 'L2 


0 


0 


If three subscribers, A, B, and C, use their lines only 5 per earthed. These two wires L. L, and two other wires /, l; 
cent. of the daily time, if we connect them to the exchange by branch out to all the subscribers’ telephones; besides that, 
means of one common party line, this line will be in use 15 per each of these is connected to the central apparatus by means 
cent, of the daily time of service. It is clearly understood that of a special wire /,, Inis or /v. These wires being rather 
the telephone company can vive a telephone service to the , numerous, the system is mainly designed for such cases where 
subscribers on such lines cheaper than if every subscriber ! the subscribers of one party line are in the same buildipg. 
has his own line. The central apparatus may be located in any suitable place in 
As in the instance chosen the daily speaking time on the the building, preferably beside the telephone of any one of the 
common line is only one-seventh of the daily time of service, ! subscribers. The batteries of the whole system, containing 
it will seldom occur that the telephone will be engaged by seven accumulators, are placed together at the side of the 
one subscriber when one of the other subscribers wishes to central apparatus. 
use it. Of course this will happen sometimes, and then the As soon as one of the subscribers takes his telephone from 
second subscriber muet wait until the first subscriber has the hook, all the other subscribers’ stations on the same line | 
finished his conversation. This is the only inconvenience of are immediately locked,“ so that none of;the other sub- 
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scribers can hear the conversation or disturb it; and similarly, 
when the exchange rings up one of the subscribers, all the 
stations on the line are locked at once, and immediately after- 
wards— by means of the central apparatus —the one station 
which is to be rung up is unlocked and its bell inserted in 


circuit of L, L,, and at the same time he closes the micro- 
phone circuit by way of the two springs n ; in this circuit 
is the battery 5 and the relay R. To prevent the self-induction 
of R having any influence on the microphone current, R is 
shunted by means of an inductionless resistance, x. When R 
attracts its armature the circuit of the locking battery B is 


the circuit, so that the subscriber may be called without any of 
the other subscribers being disturbed. | 


closed at cg; therefore it sends a current by way of c, 1, into 
the contact plate s,, and from this into the five springs F,-F, 
bearing against it and over the wires J,-ly to the binding 
posts 1 of the subscribers’ stations, through electromagnet e, 
to the binding posts 5, and then by way of the wires /, back 
again to the battery. In consequence the electromagnets e 
attract their armatures, thus locking all the stations except 
station V, where the hook & had already turned down before e 
could attract its armature. 
Subscriber V. can now in the ordinary way ring up the 
exchange, while the other stations are locked. In connection 
with the locking lever H (Fig. 2) is a signal disc, s, which 
appears behind a small window, F, in the box of the stations, 
| and indieates whether the line is busy or not. In the first 
instance the white and in the second case the black part of s 
is visible behind the window. 
| When the exchange calls one of the subscribers, it sends, 
according to his number on the line, one, two, three, four, or five 
short impulses of current which pass through the electromagnet 
E of the central apparatus. The construction of the central 
apparatus is shown in Fig. 8 in longitudinal and cross sections 
and in plan, while in Fig. 1, within the lines 0, 0, 0, 0, the 
different parts are shown in detail, together with their con- 
necting wires. The apparatus contains two spindles, a, a,. 
On a is fixed a small arm, h,, with a movable ratchet, £,; the 
latter works in a toothed wheel, Z; this wheel and the two 
© The locking and unlocking device is shown in Fig. 2. At discs B, S, are fixed together and turn freely on the axis a. 
the end of the telephone switch-hook + is the armature lever This is also the case with the toothed wheel Ri, in the teeth 
H of an electromagnet, e. When e attracts its armature, of which works a pinion pivoted on the spindle al, and carrying 
then H prevents À from moving downwards. In Fig. 1, in | the armature of the electromagnet E. Fixed together with 
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R, is a partly toothed wheel r, which works in the partly 
toothed segment S pivoted on the spindle a1. The spiral 
spring s is fixed with its inner end to Rl, while its outer end 
is fixed to the bearing plate above the spindle a, so that it 
tends to turn Ri and 7, in the direction of the hands of a 


watch. 


the subscriber's station, A is the switch-hook, c is the electro- 
magnet just spoken of, m is the microphone, p is the primary 
of the induction coil, i is the magneto-generator, and w is the 
bell. When subscriber V. takes his telephone from the hook, 
he at once inserts his two telephones (not shown in the 


-diagram) and the secondary of his induction coil in the 
E 
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When the central office sends say one impulse of current, 
the pinion carrying the armature of E releases the toothed 
wheel Ri by one cog, so that the hammer H, pivoted on an 
arm of Ri, will be opposite to the contact spring Fi. In 


moving forward the hammer resting in the slot z of the disc 
82 turns with it S, Sj, Z; in the normal position the upper 
end of the two-armed lever H, rests in a slot of the disc Si. 
Therefore, when 8, turns, it turns the lever HI, the lower arm 
of which carries two contact springs fi Jọ which close the 
circuit of the small electromotor M and the locking circuit 
of the battery B referred to above. 


Thus all the subscribers’ 


Fic. 4. 


apparatus are locked at once. The electromotor M turns the 
spindle a slowly (one revolution in about two minutes) by 
means of an endless screw and a toothed wheel r. The arm À 
and ratchet k, force Z, S, and S, to follow the revolution of 
a; thereby 8, presses the hammer H outwards, and this, 
touching an ivory piece fixed to the spring Fi, lifts the spring 
from the lower contact rod s, and presses it against the 
upper contact rod s,. By this movement of F, the locking 
circuit of the subscribers’ apparatus I. is interrupted, and the 
bell w is at the same time inserted in the circuit of L, L, 


leading to the central office. The apparatus I. is thus 
unlocked, and the subscriber may be rung up by the office 
in the ordinary way, while all the other subscribers’ apparatus 
are locked. 

This state lasts until disc S, has turned about; of a revolution 
when the hammer H, falling into the larger slot of disc S,, 
the spring Fi returns into its normal position, thus discon- 
necting the bell w again and locking the station I. The 
subscriber must therefore answer the ring within 11 minute, a 
m which is perfectly sufficient under any ordinary circum- 
stances. 
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A short time after the hammer H has fallen into the larger 
slot of 82, the small triangular-shaped piece of metal q fixed 
on disc S, reaches the projection o of the segment S, which by 
the movement of R, 7, has been moved to the left, and presses 
it back again to the position shown in the diagram. Thereby 
S turns r, R, in the contrary direction to the hands of a watch 
until H reaches the small slot z of the disc 82. Immediately 
afterwards q releases the projection o, thus allowing r, R, to 
move again a small distance in the direction of the hands of a 
watch until Ri is stopped by the pinion. Daring the last 
part of R,’s travel H has turned with it 5, S, until H, has 
fallen into the slot of Si, whereby the circuit of the motor M 
and the locking circuit have been interrupted. Now the 
normal position of the apparatus is reached, all the subscribers’ 
stations being unlocked. This unlocking will not take place if 
the subscriber I. answers the ring in due time ; in this case the 
other stations will remain locked by means of the relay R until 
the subscriber I. has finished his conversation. Instead of 
having one induction coil in each of the subscribers' stations 
one common induction coil for all stations may be used; then 
X will be the primary of this coil, while the secondary will be 
inserted in the wire L, between the connection with the 
electromagnet E and the binding post 3. 

Fig. 4 shows & photograph of the central apparatus: tothe 
right is the relay and in the middle the small electromotor. 
The apparatus is connected to the batteries and to the wires 
leading to the stations by means of plug contacts, so that if 
out of order the apparatus can be changed at once. Fig. 5 
shows the central apparatus and four subscribers’ stations 
fixed together on a panel. 

The diagram, Fig. 1, shows clearly that, otherwise than the 
ordinary contacts of the telephone hook, there are no mov- 
able contacts in the speaking circuits, and the function of one 
apparatus does not depend upon tuch contacts in the other 
apparatus. This is one of the advantages of the new system, 
as movable contacts are the most frequent cause of disturb- 
ances in telephone apparatus. The central apparatus alone 
contains a limited number of movable contacts, which are, 
however, all in the local circuits of the sy-tem. If any 
disturbance occurs through these contacts—or through any 
other cause—the result will never prevent the calling up of 
the central office. From the description the central apparatus 
may seem to be complicated ; nevertheless its construction is 
most simple and not likely to get out of order. Another 
advantage of the system (one which renders it extremely easy 
of adoption) is that no alteration whatever of the boards at 
the central office is necessary. 

The new system has been thoroughly tested by the Post 
Office of the German Empire, and is to be introduced very 
shortly into the German public telephone service. 


—M — 


GOYAN ELECTRICITY SUPPLY WORKS. 


The Corporation works for the supply of electricity in the 
small burgh of (iovan have now been completed, and, as 
announced in The Electrician, the official opening took place 
on Saturday, the 20th inst., when power was first put into 
use for lighting the main streets. The electrical supply in 
Govan is in a somewhat unique position, from the fact that 
Govan is the first of the three small burghs which, although 
forming an integral part of Greater Glasgow," yet are not 
officially embraced in the larger municipality, but still have 
their own Corporations and powers to lay down electricity works 
of their own. When the bill was going through Parliament 
a strenuous effort was made by Glasgow for the authority 
which supplied the gas to be made the authority for the 
supply of electricity ; but the effort failed, and the Burgh Com- 
missioners became the local authority within the mearing of 
the Act. Little was done in Govan for some years to exercise 
the authority, although the Board were approached by several 
companies with the object of securing the right to supply 
power. These applications were, however, uniformly refused, 
and in 1891 the Commissioners applied for a provisional 
order to enable them to manufacture and supply electrieity. 
This order was confirmed by Act of Parliament in the follow- 
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ing year, but it was not till 1897 that any definite steps were 
taken. A committee was then appointed, with Bailie 
Wightman as convener, to inquire into the question and report; 
and after consideration, and having consulted Mr. William 
Amot, M.Inst.C.E., M.I.E.E., their report took the form 
of & recommendation to embark on the experiment. Mr. 
Arnot was then formally appointed consulting engineer to the 
burgh, and proceeded to draw up plans for the required works. 

The installation, like that of Glasgow, where Mr. Arnot was 
also Corporation engineer, is on the three-wire continuous- 
current system, with 250 volts on each side of the middle wire. 
Naturally the present works are on a modest scale, for 
although the field seems a promising one, the Commissioners 
have deemed it wise to proceed cautiously. In designing the 
buildings, however, they have left abundant room for any 
reasonable extensions, as with very slight structural altera- 
tions the production of the works, which is equivalent to 
10,000 8 c.p. lamp3, may be greatly increased to meet appli- 
cations for more power. 

The supply station, which is situated in  Helen-street, 
although a little to one side of the centre of supply, is very 


convenient in view of the facilities for expansion, and also in 
view of the fact that it has a railway siding available. The 
design and erection of the station buildings were carried out 
by Mr. Arnot, and they consist of a brick building containing 
boiler room, engine room, accumulator room, and offices. The 
‘frontage, however, is of red dressed stone, and this front 
portion of the buildings containing the engineers’ and various 
other offices arranged on two floors. From the front portion 
of the buildings three lofty and one low bay run back. Two 
of the lofty bays, which are 24ft. to the spring of the roof, are 
taken up by the boiler house, which measures 48ft. broad by 
60ft. deep. The engine room, which is next, is of the same 
height, and measures 80ft. by 60ft. deep. The roofs of both 
houses are of tied steel joists, with glass filling on either 
side, surmounted with ventilating louvres. The accumulator 
room is a low building, 10ft. high to the spring of the roof, 
running along the side of the engine room, and is 15ft. wide 
by 60ft. long. | 
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The boiler room plant at present consists of two water-tube 
boilers of Messrs. Babcock and Wilcox's make. Each boiler 
is capable of evaporating 4, 000lb. of water per hour under 
natural draught when burning Scotch bituminous coal. A 
superheater is provided with each boiler, and these are placed 
80 that the hot gases pass through them before going up into 
the flue. Each superheater is fitted with all the necessary 
valves and mountings, and arrangements are made so that 
the heater can be flooded when there is no steam in the boiler, 
and either saturated or superheated steam can be used, or a 
mixture of both. The working pressure of the boilers is 
160lb. The fittings on each boiler consist of two safety valves 
to blow off at 160lb. also arranged for a low water blow-off, 
12in. steam gauge, two water gauges, and the usual valves 
and other fittings. There is a Shaffter and Brudenburg 
injector, and also one of Babcock and Wilcox’s vertical feed- 
water heaters, 

The feed pump was supplied by the British Thomson- 
Houston Co., and is motor driven. The pump is manufactured 
by the Blake and Knowles Co., and the motor by the General 
Electric Co., of Schenectady, N.Y. The pump is capable of 
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delivering 1,500 gallons of water per hour against a steam 
pressure of 160lb. per sq. in. The pump and motor are com- 
bined on one bedplate, and the driving is by Hollick's friction 
gear. The motor is shunt-wound, and is able to give its full 
output at any voltage between 500 and 600 volts. Carbon 
brushes are used, and the necessary starting switches and 
resistances are provided. In view of a live steam injector 
being provided which is capable of the full requirements of 
the two boilers, the same as the pump, only one of the latter 
is provided, there being no necessity for duplicating it. 

All the pipe work has been carried out by Messrs. John 
McNeil and Co., and the pipes have all been covered 
with magnesia covering by Messrs. Reid, McFarlane and 
Co. The main steam pipes form a ring, with suitable 
valves for cutting it up into sections if necessary. Each engine 
branch is taken separately off the ring again, the pipe being 
drained and trapped with one of Gaipel’s traps on either side 
of each engine. The exhaust pipes are carried under the floor 
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plates to the feed-heater, and thence up the centre of the 
chimney. The chimney, it should be mentioned, is 
110ft. high, built of red brick, with red stone embellishments. 
The first 50ft. is lined with fire-briek and has an internal 
diameter of 54ft., the diameter of the concrete block upon 
which it stands being 22ft. 

The engine room plant consists of two combined sets of 
steam engines and dynamos, the contractors for which, 
together with the balancer and booster, were the British 
Thomson-Houston Company. The two engines were built 
by Messrs. Belliss and Morcom, and are of this firm’s 
well-known make of enclosed quick-speed self-lubricating 
engine. They are each capable of indicating 150 n.». at 440 
revolutions, with superheated steam at a pressure of 150lb. 
per square inch at the stop valve. The engines are fitted with 
Messrs. Belliss’s recent improvements, such as external glands, 
&c., and consist of the usual high and low-pressure cylinders, 
with the single valve places centrally between them, mounted 
side by side, and actuating a double crank: on the eccentric 
there is the usual pump for the forced lubrication. The 


series coils opposes the current in the shunt windings, and so 
weakens the field, and on the generating side the current in 
the series coils assists the current in the shunt windings and 
strengthens the field. The result of these windings is that 
the dynamo end is 15 volts higher than the motor end when 
the motor is taking 50 amperes and the dynamo generating 
its full output.. Either armature may be motor or dynamo, 
this being covered by the difference of load on either side of 
the system. 

The motor driven booster consists of three machines 
coupled together on one bedplate, the centre machine being 
the motor and the two outer ones being each dynamos or 
boosters. The combination runs at a speed of 1,000 revs. 
per min. Each booster gives a current of 40 amperes at 
169 volts. The fields are shunt-wound, and a variable 
resistance and switch is provided for the shunt of each 
machine, so that they can work with any pressure from 230 
to 800 volts, and also be able to reduce the voltage to 20 
when running at full speed with no load at the time of 
switching into circuit. 
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governing is effected by direct action on the throttle, the 
governor itself being placed at the end of the crank shaft 
away from the dynamo. On the same bedplate and coupled 
direct to each engine is a four-pole dynamo. The dynamos 
are shunt wound, and give a continuous current at from 500 
to 600 volts. The armature is drum wound and is insulated 
with mica, and carbon brushes are used. The regulation of 
the voltage is effected by adjustable resistances in the shunt 
circuits of the dynamo fields. 

For balancing purposes an equaliser or motor-generator is 
provided. It consists of two complete machines coupled to- 
gether end to end on one bedplate, and so constructed that 
one spare armature shall fit either machine; and it runs at 
a speed of 1,000 revs. per min. Each armature is capable 
of carrying 50 amperes, and the two are connected across the 
'bus bars of the three-wire system where the voltage varies 
from 250 at light load to 800 at full load. Each 
machine is compounded by means of series windings, which 
are so connected that on the motor side the current in the 


The Edison and Swan United Electric Light Co. secured 
the contract for the switchboard, including the fitting on 


‘the board of the switches provided by the machinery 


contractors, and also all the various connections for con- 
necting up the dynamos, boosters, battery, &., to the switch- 
board. The switchboard consists of four panels mounted 
in an iron frame, neatly covered with polished teak. Of the 
four slabs, one is for the positive side of the system, one for 
the negative side of the system, one slab is for the batteries 
and boosters, and one for the equalisers and regulating volt- 
meters. The slabs on the positive and on the negative sides 
both contain 10 two-way switches, three feeder edgewise 
ammeters to 350 amperes, one Kelvin dynamo ammeter 
to 250 amperes, one Kelvin dynamo voltmeter and six- 
way switch, one single-pole maximum and minimum 
automatic cut-out set to break at 300 amperes, one field 
circuit switch and spark coil, and one dynamo shunt regu- 
lating switch and resistance. The 20 two-way switches 


| are all of one pattern, and are made to carry 400 amperes 
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each. These switches are placed between two bus bars | voltmeter on the negative slab through the first contact of 
of high conductivity copper, and carry in rotation the | the ~ix-way double pole switch under the voltmeter, the con- 
positive of No. 1 equaliser and the negative of No. 2 | nection being taken from the dynamo side of the automatic 
equaliser, the positive of No. 1 battery and the negative of ' cut-out. In the same manner dynamo No. 2 is connected to the 
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SWITCHBOARD CONNECTIONS AT GOVAN MuNICcIPAL ELECTRIC SUPPLY STATION. 


No. 2 battery, the positive and negative of three feeders, and | voltmeter on the positive slab. For each dynamo a switch is 
the positive and negative of three dynamos, three switches on | placed on the switchboard to make and break the field-circuit, 
each slab being spare. Dynamo No. 1 is connected to the and each of these switches has a spark coil to take the dis- 
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charge of the field when breaking. These switches are inter- | the regulator coming through to the front of the board, with 
locked with the automatic switch in the armature circuits of | a wheel and & pointer indicating the number of the cell with 
their respective dynamos, so that the automatic switch cannot | which the switch of the regulator is making contact. The 
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PLAN AND ELEVATIONS SHOWING GENERAL ARRANGEMENT OF 150 I. B. P. BELLISS ENGINE AND GENERATOR. 


‘regulating switches in the battery room are enclosed in an 
acid-proof case with a glass front. The ’bus bar of each regu- 
lator is connected to the middle wire of the system through 
the meter, ammeter, two-way switch, and emergency switch. 
Two reversible ampere-hour meters for 60 amperes, reading up 
to 1,000 ampere-hours, are fitted to record the charge and dis- 
charge of the two batteries. There are also two recording 
voltmeters for 250 volts, with suitable connections to the 
potential leads for indicating the pressure at any feeding 
point. All the connections between the battery regulators 
and thecells are made with bare copper rod supported upon 
insulators attached to the walls. The connections with the 
switchboard and the various machines are made with india- 
rubber-covered cable. 

The battery was supplied and erected by the Tudor 
Accumulator Co., and consists of L.A. type cells’ of the 
latest pattern. The cells are carried on four long stands, 
and are all on one tier only, with a clear passage between 
each row. They are contained in glass boxes, and the plates 
are burnt on to the connecting bars. 

The cables, of which there are about 28 miles, were manu- 
factured by the Callender Co., and consist of single-fibre, 
insulated, lead-covered, lock-coil, armoured cables, laid direct 
in the ground ; and it is interesting to note that the whole of 
them were laid by the burgh’s own employés, under the super- 
vision of Mr. Arnot. 
| The street lighting in the two important thoroughfares— 


be closed until the field circuit is complete, and the field- Mz., Govan-road and Paisley-road West—has been undertaken 


circuit can not be broken until the armature circuit is open. by the electricity department: 85 arc lamps replace 296 gas 
The battery regulators are placed in the battery room, lamps formerly in use. The are lamps were supplied by 
which is directly behind the switchboard, the spindle only of Messrs. Crompton and Co., and are of their double carbon long 
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type.. The arc lamp pillars are of neat design and were 
supplied by Messrs. James Allen (Senr.) and Son. 

The original intention was to spend about £18,000 on the 
station and plant, but the total cost of the installation will 
come out at about £26,000, something like £8,000 more than 
was originally estimated. 

We give below a list of the contractors and manufacturers 
who have supplied plant, &c., for these works :— 


Boilers Babcock and Wilcox. 

dn estutenetesnde Shaffter and Brudenburg. ` 

Feed pümp ............... eere Blake & Knowles Steam Pump Works 
Pump motor British Thomson- Houston Co. 

Steam pipes John McNeil and Co. 

Steam pipe covering... Reid, McFarlane, and Co. 

IQ LI s Belliss and Morcom. 

Dynamos, balancer, boosters, &c.... British Thomeon-Houston Co. 
SwitchboarliiᷣUU— . Edison and Swan Company. 
Batteßryßr,r E Tudor Accumulator Co. 

lg orreroine arera E Callender’s Cable & Construction Co. 


Crompton and Co. 
James Allen (Senr.) and Son. 


CCR HOR %%% „%% %%% „„ „„ „„ „ „ 6 „ „6 0 


VENTNOR ELECTRICITY SUPPLY WORKS. 


The station which Messrs. Edmundsons’ Electricity Cor- 
poration have built at Ventnor, Isle of Wight, follows the 
same lines as those they have erected in other small towns. 
A provisional order was granted to the Urban District Council 
in 1897, and transferred to the Ventnor Electric Light aud 
Power Co. in the following year, Messrs. Edmundsons finding 
all the capital required for the erection of the station. The 
works have been in operation since last March. At present 
the company’s operations are confined to a comparatively 
small area, but provisional orders have been acquired for the 
lighting of Sandown, Shanklin, and Newport, and, in 
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rooms had to be placed in a somewhat unusual position 
relatively to each other, and at peculiar angles, in order to 
fit the site obtained. 

In the boiler house are two Babcock and Wilcox boilers, 
each with a heating surface of 1,265 sq. ft., and a feed heater 
and purifying drum built by the same firm capable of dealing 
with 6,000lb. of water per hour. The feed water is obtained 
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Fic. 1.—View oF THE VENTNOR ELECTRICITY WORKS. 


from the town mains, and is very hard. There are two Worth- 
ington feed pumps, capable of supplying 10,0001b. of water per 
hour. No economiser is employed. Ring steam mains are used, 
of wrought steel, with welded seams and heavy forged flanges 
screwed on hot and brazed. The feed pipes are in duplicate 


Fic. 2.—PrL4N or VENTNOR ELECTRICITY WORKS. 


addition, negotiations are in progress for the transfer of ' 
The | there is a bye-pass for the feed heater. 


the order held by the Cowes District Council. 


and allow either pump to supply either boiler, and in addition, 
The boilers and pipes 


Ventnor Co. are also applying this session for an order for | are covered with ** Magnesia” lagging. 


the parish of Bonchurch, which adjoins Ventnor. 
The system employed is that invariably adopted by Messrs. 


A view of the engine room is seen in Fig. 8. It contains 
two E.C.6 Belliss engines, each of 120 B. H. p., running 


Edmundsons—viz., a 2x210 volts three-wire system—and | at 420 revs. per min., and coupled to 84 kw. Parker dynamos, 


the equipment of the station is almost identical with the each designed for 180 amperes at 410 to 440 volts. 


A 


others they have built. Some difficulty was found in obtaining | combined booster and balancer set in the engine room is not 


an appropriate site for the works, and eventually they had to seen in the illustration. 


It is of Messrs. Parker’s make, the 


be built in the position shown in Fig. 1, it being necessary to | balancer being capable of supplying a make-up current of 50 
blast away portions of the rock behind to make room for amperes, and the boosters of raising the pressure by 70 volts 
them. Even then, as seen by the plan, Fig. 2, the various for a current of 70 amperes. 
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The switchboard is of Messrs. Edmundsóns* standard type, 
so frequently illustrated in our columns, and is arranged for 
two dynamos and feeders. The instraments are of the Kelvin 
type. ar ö ; 
Fig. 4 shows the accumulator room, in which are 220 
19-plate D.P. cells, with a capacity of 480 hours at 55 amperes 
discharge; arid capable of discharging at 80 amperes without 
injury. The wires connecting the cells to the switchboard 
are bare and run on insulators, 
As already mentioned, the area of supply is not a very 
extended one at present. The works adjoin the railway 
station, and are at the edge of the district. Nevertheless, 
they are within half a mile or less of all their consumers, with 
ihe exception of the National -Hospital for Consumption (by 
far the largest consumer), which is a mile distant. In 
Ventnor itself are two feeding points, and there is a special 


r 


feeder running-to the hospital. The latter is triple concentric, | 


and as it runs through chalky ground, a lead-covered and 
braided cable was chosen, laid in a wooden trough run in 
“solid” with bitumen. All the other mains are laid directly 
in the ground, the feeders being concentric and the distribu- 
tors three-core, and all are of Messrs. Callender's manufacture. 
At the end of the year 1899 there were 8,730 8 c.p. lamps or 
equivalent connected to the mains, exclusive of 16 10 ampere 
open arc lamps and 65 25 c.p. incandescent lamps now being 
erected for the entire lighting of the area. The first contract 
for street lighting consisted of eight 10 ampere open arc 
lamps and about 86 incandescents of 25 c.p. each. The station 
is already to be enlarged, and the following plant is on order: 
A Babcock and Wilcox boiler, with 2,437 sq. ft. heating 
surface; an E.C.10 Belliss engine of 250 s H. P., at 380 revs. per 
min.; and a Parker dynamo, 3S0 amperes at 420 to 460 volts. 
The switchboard is to be extended to suit. 

The charge for lighting is on the Wright system, at 7d. 
for the first hour and 4d. afterwards, and for power an 
all-round rate of 4d. Ferranti meters are in use. The 
company has done most of the wiring in the town, and 
has employed the Simplex conduit to a considerable 
extent. Gas is supplied to the district by the Ventnor Gas 
and Water Co. at 4s. 6d. per 1,000 cubic feet. | 

Our thanks are due to Messrs. Edmundsons, who have 
put information at our disposal and supplied us with the 
photographs from which our illustrations are made, and to 
Mr. A. E. Mayes, the resident engineer, for his courtesy 
to us when. we visited the station while it was in process 
of erection last spring. 


PHYSICAL SOCIETY. 


At an ordinany meeting, held Jan. 
President, in the chair, 


A Paper by Prof. Ayrton and Mr. MATHER, cn 


“Some Developments in the Use of Prices Guard Wire 
n in Insulation Tests," 
was read by Prof. AYRTON. 


For insulation tests made by the direct deflection method the 
guard wire properly applied affords complete protection against sur- 
lace leakage when the ends of the cable tested are near the galvano- 
meter, so that it ia possible to have the wire connecting the 
conductor of the cable with the galvanometer terminal “air insu- 
lated." .A difficulty, however, arises when the ends of the cable 
are at a considerable distance from the testing instrument; 
this may ae air insulation impossible. The authors have over- 
come this difficulty. by applying a guard wire along the entire length 
of the lead. This is done by using a concentric wire to connect the 
cable and galvanometer, the inner of the concentric being used as 
the lead and the outer as the guard wire. The principle can also 
be applied to determine whether a defective piece of cable is bad 
throughout or bad owing to one or more isolated faults. In this 
case the cable is placed in two water tanks, one of which is earthed 
and the other fairly well insulated. .By a suitable arrangement of 
the guard wire it 1s then easy to determine the resistance of the 
wire in the earthed tank, so that by altering the length of this wire 
the character of the insulation can be determined throughout tlie 
whole length of the cable. In referring to. some of the earliest 
experiments.with the guard wire made. by. Mr. Applevard in 1895, 
Prof. Ayrtón pointed out that the principle had not been applied 
completely, and that at one point there was a chauce of leakage. 


26, Prof. Lodge, F. R. S., 


and 166 metres long. The ends of the wires. were connecte 


Mr. CAMPBELL said that the necessity of having a concentric could be 
obviated by simply hanging the lead from the guard wire by short lengths 
of material of far insulation. aa | 
. Mr. APPLEYARD said that he quite agreed with Prof. Ayrton that the 
guard wire ought. in general to be applied at both ends of all leads, pro- 
vided that both ends could be got at. "The reason it was used at one end 
only in the experiments on dielectrics made in 1895 was that the far end 
of the lead was carried into the condenser box, which was submerged in 
water in the temperature tank. .Special precautions were taken to ensuro 
good insulation of the submerged end of the lead, and tests showed that 
the leakage there was nil. As the end of the wire could not be got at, no 
guard wire could be applied. He congratulated the authors upon the use 
of a concentric cable for a lead, and pointed out that such a lead was suffi- 
cient for all the routine tests on core; the inner and outer conductors could 
be used for the purpose of taking the copper resistance 

Mr. PRICE expre:sed his interest in the developments of his princip'e 


| which had been made by the authors. . 


Mr. APPLEYARD then read a Paper on p ow 
4 Fault-Test for Braided and other Cable-Core.” _ 
This method enables the fault to be found without the removal of 


| braiding or tape. The core is wound on two insulated drums or 


tanke, the intermediate. piece of cable being about 10ft. long. One 


end of the core is left free, the other is connected to earth through 
a galvanometer and a battery. A guard wire is connected from 
some point between the galvanometer and the battery to some 


point of the braiding on the wire between the drums. A wet 
cloth connected to an earth wire is laid on one or other of the drums, 
over the braiding. The galvanometer deflection is noted. The. 
earth wire is then changed over to the second drum, and the corre- 
sponding deflection is observed. A comparigon of these deflections 


at once indicates upon which drum the fault lies. With the gal- 


vanometer stil] deflected, the core may be run through a tuitable 
contact brush or sponge attached to the guard wire. The instant 
the fault passes under the guard wire contact, the deflection falls 
and the fault is located. The Paper gives the theory of the method 
aud indicates how to apply it (1) to localising “ distributed“ faults, 
(2) to several faults in a single cable, and (3) to the case of a single 
fault. One advantage of the method is that at the critica] moment 
when the fault passes under the guard wire the galvanometer is 
short-circuited through the fault and thus completely protected. 


A Paper on 
„Reflection and Transmission of Electric Waves along Wires,” 
by Dr. E. Barton and Mr. L. Lownps, was read by Dr. Barton. 


The waves used were produced by means of an induction coil and 
an oscillator, and travelled along wires 0:15cm. diameter, 8cm. apart, 
by 
graphite markings: on ground glass, so that any wave trains which 
reached the ends were at once absorbed. Three circular parallel- 


plate condensers were used, of 15cm., gem., and 5cm. radius respec- 
‘tively. The plates were in all cases separated by air, and were 


placed lcm. apart. The needle of the electrometer connecting the 
wires was uncharged, so that it was always attracted by the charged 
plates. The positions of the condenser and electrometer could be 
varied £o as to study either the reflected or the transmitted wave: 
The electrometer produced a negligible disturbance, as it reflected 
only 0:04 per cent. of the energy incident upon it. The authors 
have attacked the problem mathematically, using t he relations of 
Heaviside, and have obtained expressions for the reflected and trans- 
mitted systems, These expressions cons'st of two terms, one of which 
is comparatively unimportant. From the other term certain values 
Fave been calculated. A superior limit has then been given to the 
other term, and the values already obtained have been subjected to a 
correction on this account. .By a suitable arrangement. of the con- 
denser and electrometer these calculated values have been experi- 
mentally determined, and are in close agreement with the theoretical 
numbers, falling in many cases between the results derived from the 
approximate and the corrected theories. The authors have also 
investigated the stationary wave' system produced by interference 
when the electrometer is placed clore to the condenser and between 
the condenser and the oscillator. | ! EN 

The CHAIRMAN said that the experiments afforded a satisfactory 
verification of Heaviside's theory. ; 7 À 


A Paper on Ry 


The Frequency of Transverse Vibrations of & Stretched 


| Indiarubber Cord," 
by Mr. T. J. BARER, was taken as read. 7 ! 


In this Paper Mr. Baker has investigated the frequency of the note 
given out by an indiarubber cord of square section when subjeeted 
to different tensions, The relation between length and tension is- 
linear over a considerable range. The curve connecting length with 
frequency shows that while the cord was doubling its length the 
pitch was rising rapidly, but that further extension was practically 
‘without effect. Since the relation between length and tension is 


| linear, while the secticnal area is decreasing it follows that the value 
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of Young’s modulus must be changing. The author has shown that 
the value of Young's modulus is proportional to the square of the 
stretched len: th of the cord. Using this fact the !requency of the 
note given out by a stretched indiarubber cord is shown to be pro- 

ertional to a quantity which varies very slightly with increase in 
ength of the cord, and hence the variation in elasticity is given as 
the cause of the constancy of the note. 


Mr. APPLEYARD exhibited some mirrors produced inside incan- 
descent electric lamps by the application of voltages much above 
those for which the lamps were designed, and the consequent defla- 
gration of the filaments. The meeting then adjourned until Feb 9. 


BOOKS RECEIVED. 
(Copies of any of the undermentioned works oan be had from The Bieotrician office 
i post free, on receipt of published price.) 

Stained and Leaded Glass.” By W. T. Whitehead. (London: 
Dawtarn and Ward.) 64. 

* Proceedings of the Royal Society.” 
(London: Harrison and Sons.) 23. 6d. 

* Generatoren, Motoren und Steuerapparate für Elektrisch Betrie- 
bene Hebe- und Transportmaschinen.” By Dr. F. Niethammer, 
assisted by E. Veesenmeyer. (Berlin: Julius Springer.) 920m. 


By Kempster B. Miller. (New 


No. 422, Vol LXV. 


* American Telephone Practice.” 
York: American Electrician Co.) 


“ Laboratory Note Book for Chemical Students" By Vivian B. 
Tewes and J. S. S. Brame. (Westminster: Archibald Constable 
and Co.) 48. 


"Transmission de I'Electricité 
Foresio. 2nd edition. (Liege: Henii Poncelet.) 2fr. 


„Artificial Wood and Shavings in Decoration.“ By C. G. Leland 
and the Rev. F. C. Lambert. (London: Dawbarn and Ward. 6d. 


“The Official Gazette of the United States Patent Office.” 
Ncs. 2 and 3, Vol. XC. Published by authority of Congress. 
(Washington: Government Printing Office.) 


fans Fil" By Emile Guarini 


ELECTRICITY WORKS ACCOUNTS. 


Hastings and 8t. Leonards-on-Sea Electric Light Co. (Ltd.). 


Although the public lighting at Hastings and St. Leonards 
was acquired by the Corporation at an earlier date than that 
on which the private lighting undertaking was taken over— 
viz., July 1, 1898—yet, in order to present an intelligible and 
comparable statement of the accounts, the public and private 
lighting figures have been conbined in the analysis which we 
give in our first table. 

The purchase price paid on sale of the undertaking was 
£58,000, while £3,200 was the sum already paid by the Cor- 
poration for the Front lighting installation. 

As may be gathered from the following table showing 
some of the past results, the amount by which the output 
of 1898 exceeded that of 1897 indicates an unfortunate 
falling off in ihe rate of progress which had previously 
characterised the concern. Thus, the output in units sold of 
1897 was over 15 per cent. higher than that cf 1896; but in 
1898 the busine:s done,'as measured by the output of 863,078 
units sold, showed an increase of only 7:4 per cent. Unfor- 
tunately, in other respects there has been a retrogression, 
which, however, is very likely largely due to conditions brought 


about by the piecemeal transfer of the undertaking :— 
| Equivalent Revenue, Total W 
Year. Output. | lamp con- pace per | cota per piii E iu 
| nections, r. unit sold. unit sold. Pront. eue: 
1895 | 265,846| 9,667 .. & 76d. | 4'64d. |£1,246 nil 
1896 283,00 10,061 12:6 5:924. 4:314. 1,894 nil 
1897 | 338,705) 13,418 12°5 6:30d. 386d. 5,426 6 7 
1898 363,678! 14.817 127 66d. 428d. | 3,302 "19 


Looking down the column of costs, the various items of 
generating costs all present values which n:e above tke 
average, especially the items of fuel“ and oil, waste, 
water, stores." 


The resalt is, of course, that not only are the aggrega'e 
generatirg costs abnormal, but so also are the total works 
costs—the latter standing at about 1:55d. in excess of tke 
average. It is satisfactory to find that, although the manage 
ment and property charges have increased, they have not yet 
risen above what they should be. 

A slight increase in the total revenue has helped t» keep 
the working profit from showing a very excessive fall, so 
that with the balance of £58 brought forward from 1897, and 
after satisfying the interest charges of £1,309, there remained 
a balance available for distribution of £2,051. This net 
profit, sufficient for a dividend of 74 per cent. on the ordinary 
share capital of £27,220, was disposed of by being added to 
the profit on the sale of the undertaking, thus realising to 
x ordinary shareholders a total dividend of £2. 33. per £10 
share. 


Eastbourne Blectric Light Co. (Ltd.) 


It is satisfactory to be able to record figures for the East- 
bourne undertaking showing that in all salient points the 
concern is making excellent headway. The output of 1893 
exceeded that of 1897 by 67,231 units, marking an advanca of 
about 28 per cent., while the addition of 117 new consumers 
with the equivalent of 8,740 8 c.p. lamps promises well for 
the future. The items of generating costs have either remained 
practically constant or have fallen, but all except repairs and 
maintenance at station " still show figures above the average 
under similar conditions as regards output and load factor— 
the value of the latter being in 1897 10-7, and in 1898 11:38 
per cent. We should like to cee the works and total costs about 
O'dd. per unit below their present values, though doubtless the 
situation of Eastbourne precludes the possibility of much 
lower fuel costs. The management and property charges 
stand at a very reasonable figure. 

As the result of the year's operations, the working profit was 
£41,574, representing 8:24 per cent. of the mean capital 
expended. Of this gross profit £400 was again placed aside 
to the depreciation fund, while £1,370 was paid as interest. 
Nothing, however, was allocated to the sinking fund, so that, 
with the balance of £451 brought forward from 1897 and 
£421 premiums on preference shares, there remained a 
balance of 43, 676 for division, out of which a dividend of 
124 per cent. for the year was paid. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 12, 1000 Lancaster (M .. Jan. 19, 1600 
Ast end - Liteni Se 2. 1858 perrita re Dec. 1. 1820 
"were (aua J ess 19, „ |Leicester (Municipal) ...... Jan. 26,19 0 
Belfast ).. 16, „ Leyton ( 8 Sept. 8, 1:9) 
Birm ( pany)....Bept. 18, .. | Live (Municipal)......June 70 
Blackburn 1 . . . Jah. 19, 1000] Man (Municipal)....A ll, „ 
Blackpool (Municipal) . Sept. 29, 189 Newcastle and District (Co.) 6, „ 
Bo bn ket ). April 29, „ | Newcastle-apon-Tvne(Oo.) April 14, „, 
Bolton (Municipal) ........ Nov. 24, „ Newport (Mon.) (Municipal) Dec. 15, „, 
Bradford unleipal m Apari, » IN ton (Company) . Oct. 90, „ 
srighton (Municipal) ...... ay 12, „ IN pany TEA Nov. 17, ., 
Bristol (Municipal) ........July 14, ,, |Notting a: paar) . Mar. 17, , 
Burnley cipal) ...... Aug. 25, „ | Nottingham (Municipal) . July 21, „, 
Barton-upon-Trent (Mun.) April 21, „ Oldham (Municipal) Dec. 1, „ 
Bury (Munioipal) .......... Sept. „ =| Oxford ( pany) ........May 19, ,, 
Cambridge (Oom 5 Mar. 10, „ Pontypool (Com e 5, v 
Cardiff (Municipal) ........ Dec. 15, ,, | Portsmouth (Municipal)....July 14, „ 
Charing Cross (Company) .. Mar. 17, „ | Prescot (Company) ........ Dec. 8 ., 
Chelsea (Company) ewes ees ar. 81, ,, | Preston ( pany) )) One 29, n 
Cheltenham (Municipal)....Nov. 19, ,, | Beading (Company) 18, „ 
Chester (Municipal)........ une 23, „ | Richmond (Company) Oct. 13, „ 
City of London(Company)..May 12, „ eom ... Nov. 3, „ 
erken well (Company) . . . Aug. 18, ,, St. Helens (Municipal* .. Dec. 8, n 
Derby (Municipal) .... Jan. 26, 1900 St. James & Pall Mall (Oo.) . Feb. 24 „ 
ab (Municipal)...... Mov. $4,1 Bt. (Vestry)........May 96, „ 
Dover (Company) n June 2, „ |Sheffield (Muolcipal) ...... Dec. $9, „, 
Dundee (Municipal)........ Jan. 12,1 toh (Vestry) ........ Oct. Y,, 
Eastbourne (rompang July $2, 189 Southampton (Municipal) . Nov. 10, „, 
b (Municipal Nov. 17, 1899 Southport A nase ary id ere July 7, . 
Bxetor (Municipal) ........ ug. 6, 1808 South Shields (Municipal). July 7, „ 
Glasgow (Municipal) ......Sept. 1,1899 Stanorad (Municipal) ae eee peo W, „ 
ulldford i (Company) HE May 6, „ erland (Muni . July 28, „ 
Halifax (Muni 3 Vae ses July 21, „ |Taunton (Municipal) ...... June 16, ,, 
Hammersmith (Vestry) ....May 2 bridge Wells (Mun.) . Sept. 1, ,, 
Hampstead (Vestry) Aug. 95, „ | Wakefield (Municipal). . . Dee. 1, „, 
Hanley (Municipal) ........ April „ | Walsall (Municipal)... . . . June 23, 1» 
arrogate (Municipal) Oct. 20, „ | Wandsworth(Oompany) Aug. 1f, ,, 
Bartow (Com ny) June 16, „ W . Feb. 24, „ 
Hast ge & St. ards (Co.) A $9, 1898 Whitehaven (Municipal) ..July $5, ,, 
H'use-to-H'useCo.(K.'ns'gtn) . 81, 1899| Windsor (Company).. ...... Dec. 22, „ 
rbd (Conan rere Oat 10, T ORE (Compan W zi 
Hudderséel unicipal) Oc »" verbam cipal) > » 
Islington (Vestry) » | Woolwich ( pany) ) Jan. 13, „ 


Kensi'gton & Kn htsbr' (Co. Mar. 8, » | Worcester (Munici a T. » 
1 (Man) Jane 9, „ | Yarmouth (Manicipel) Nov. 8, „ 
Tingston - on- Thames (Mun.) April 21, ., 
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HASTINGS & ST. LEONARDS. | 


Leonards-on-Sea Electric 
[Light Co, (Ltd.) 


Undertaking Worked bg... ca: nm wee me ee oe oe 


Date of doe etn —— HM— | 1895. 


Hastings and St. 


DEC. 31, 1898. 


521,000 
363,678 
239,580 
124, l 098 


31˙⁰ 
326 kilowatts 
53 arc 


Chiat 28, of Supply Pt Tt RE unen e omm cem | Alternate-current transformers. 
hief Engineer........ 7 2.5... Andrews. 
YEAR ENDED DEC. 31, 1897. 
QUANTITIES— 
e o = <i oon sats np Rech UTUNTUR 466,362 
% AAA 338,705 
n sold to consumer 8 um b a 215,875 
„ sold for public lighting, &. Ys e 
e ESE SA 3 
UNITS SQLD PER 8 C.P. LAMP CAPACITY — I eee 
Maximum supply demanded . 510 TRA 
Number of public lamps 3 52 are 
Nub GE COGEUINOTS oc 
Connections to mains in 8-c.p. lamps .......... q ss 13, 418 
CAPACITY OF PLANT IN 8-C.P. LAMPS .... . 11,700 
CAPACITY OF PLANT IN KILLOWAT TSZ... mee . Ss DE 


Total. Per kilowatt 
CAPITAL— capacity. j capacity. 
AUTHORISED (TOTAL) .-. .. | £50,000 | £133 — EA 

1 — UCET TRES 50,000 133 - — 

Loan (including Debenture charges). . — = 
RECEIVED (TOT AL) —— m À serems 50,470 135 — = 

OI ede iodeckcossia PE — — 21,220 n 6 — — 

Loan (including Debenture charges)... cies fijo nan Ses 25,250 — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL 22.780 0 8 — di 

Share (unissued) .. „„. „% „„ „„ „ m 22.780 0 8 = em 

Share (uncalled) ............... l——— —Ó nil ~~ — 

Loan (including Debentures) . cesses — — — 
rr ee eee en? . — — -— — 
RESERVE OR SINKING FUND ......—.. . smsem esms: 76 0:203 — — 
r 50 134 "a 54 
EXPENDED (TOTAL) .......ccccscerses .... . | D4,735* | 146 -a — 

Lands and buildings ———— obs — | — — — 

r — —— auacesenta — M" — — — — 

Mains Doe ee — 2 „„ „„ „ „„ TIE - 2 „„ „ „% „ „ — — — rà x 

Miscellaneous . •— % „%“ «64 TT TT TFF — — De 
BALANCE OF CAPITAL ACCOUNT. „ „ a) et TT TT TTT 4,265? ' - 2:84 meS — 

REVENUE— Total. Per unit sold Total. Per unit sold 
— ied on9sdPopisn ———— l 6:30d. £10, 247 6764d. 
Revenue from supply 8 lee | 643 5:040d. 
" BEDS, BI ˙m ͤ K ; — 
x D e ob uice 2,476^ 1'658d 
" Gale of lamps, BO. T moneo | = == 
miscellaneous sources 146 0:101d. 128 0˙0854 
EXPENDITURE OUT x REVENUE— 
Z e MSS CHEM £5,455 386d. £6,946 4:580d. 
WORKS cos. . . . ... . .. . e nee : 4,486 318d. 5,539 3˙653d. 
Generation of electricity j. . . u e e tnm ee: 3,908 277d, 4,905 S did. 

Fuel (including cartage, &c.) ..... . . | 2,213 157d. 2,899 1 912d. 

Oil, waste, water, stores . zs 201 0˙142d. 402 0°265d, 

1 ͤ E REDEEM, 8 791 C-560d. 967 0°638d. 

Repairs and maintenance at station seses. 703 0˙498d. 637 04204. 
Distribution of electricity . . . 229 Od. 188 O12 4d, 

LL LL del casa cep AA 89 0˙0634. 10⁵ 0˙070d. 

Repairs, renewals of mains, BE Lu er eric ias 159 00994. 82 0°054d. 
PID, isc cian E E EIRE EE e co d. 446 0*294d. 

C v anaveiiei rer ts ta 3 46 0°245d. ; 

E E E D ERA Aen. ROREM 3 | 000A. CAS er eee 
MANAGEMENT AND PROPERTY CHARGES............... 969 0:687d. 1,407 0:929d. 
Royalties ...... — € PUR PORE n = = — 
ARV, NU . ²˙¹AäA ³ ² Ww ¶ KK. 295 Od. 491 0:324d. | 
AEN Lu A E EER E ES 674 0478d. 916 060 4d. 

„ MHINNDS ETRE S 456 0˙323d. 598 0:591d. 

AMG, A ⅛ 5iW:. stet ripae IR pap oro d ak ein 59 0°028d. 69 0°046d, 

Establishment charges NR 47 0˙035d. 77 O 051d. 

Law charges, &˙cu . . 1314 0°093d. 1727 01184. 

| % to mean % to mean 
FINANCIAL RESULTS— Total cap.exp nde nded Total. led ean aad 
WORKING PROFIT FOR YEAR ... een £3,426 6 627 £3,302 | 6.03% 

Sum carried to Depreciation Fund ............... nil — | 

Sum: -carried to Reserve or Sinking Fund M suse ed nil — | 

Net interest on loans (incL Debenture AE sas 1,318 259% 1,309 2-3 897. 
BALANCE PROM LAST ACOQUNT . . . . . aa... — -116 0 224% 58 0 1084 
rv rr CE AVAILABLE FOR DIFTRINITUN L4 esau 1,991 3984 2,051 375% 
ORDINARY DIVIDEND PAID .. *0690010000090009009005 000 0 67 R T —i — 

rf AA a A TTT 
PERCENTAGE OP TOTAL COSTS TO GROSS REVENUE 61:4% 67:8% 
Expenditure per kilowatt capacity. . . £14. 10s. 0.1 £18. 10s. Od. 
REVENUE PER KILOWATT OAPACITY .................. £23. 13s. 2d. £27. 6s. Od. 
Expenditure per 8-0. lamp capacity ....... . 93. 31d 11s. 104d. 
REVENUE PER 8-0. r. LAMP OAPACITY ................— 158. 2d. 17s. 5id. 
REVENUE PER 8-0.P. LAMP CONNEOTED ............... 13s. 21d. 3s. 91d. 
Price charged for lighting, per unit „%%% 0000000 et 8 88 ope oae 6d 6d e 
Price for power, 5 . A ° à 


charged 
Price charged for P lighting -- e 8 


5 Plus a cha ge of 1s. eof enden pru . P. por 
2 124 to insurance. 


4729 Bare it an-* ta -— mimm me 3 3 — 


0 cocos (el meg bineeene kilowatt 


EASTBOURNE. 


The Eastbourne Electric Light Co. (Ltd.) 


1882. 
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[street boxes. 


H.T. alternate-current with trans. in houses and 


Henry Wall Wilkinson.* 


DEC. 31,1897. 


DEC. 31, 1898. 


402,068 466,688 
240,806 308,037 
218,404 284,924 
22,402 25,115 
10,876 10,550 
16:8 194 
251 kilowatts 310 kilowatts 
5 are 25 arc 
283 400 
19,288 23,028 
14,360 15,990 
460 510 
Per kilowatt 
Total. gm Total. capacity. 
£50,000 | £109 £50.000 £98 
50,000 109 50,000 e8 
47.990 104 53,605 105 
19,490 42:3 25.105 49:2 
28,5C0 62°0 28,500 55:9 
2.010 4°37 = —— 
2.838 617 3.250 6:38 
3.025 7:06 3,391 6:65 
53,543 1164 57,538 113 
7,683 16°7 7,726 151 
26,736 58:2 29,019 £6:9 
12,485 27.2 14,020 21:5 
6,630 144 6,773 15:5 
- 5.5534 | —121 ~ 3,9334 | -T'T2 
Total. Per unit sold Total. Per unit sold 
£8,003 7 980d.] £9,449 | 7354d. 
6,754 67710d. 8,140 6:540d. 
297 02964. 307 0:259d. 
736 0°734d 752 0°585d 
1 0:001d 42 0°033d 
255 0:235d 207 0:161d. 
£4,385 4370d. | £4,874 3°793d. 
3,421 3°410d 3,809 2°964d. 
2 883 2°870d. 3,192 2" 48 4d. 
1,334 1:330d 1,717 1°336d. 
279 0°278d. 274 0°213d. 
972 0:969d 950 077404 
298 0:297d 251 0:195d 
446 Od. 498 OSS 
197 | 01964. 225 0°175d 
249 0°248d. 274 0°213d. 
$2 0*082d. 119 0*0983d. 
82 0:082d. 119 0:0934. 
974 0 971d. 1.065 0 830d. 
292 0:29 Id. SUL O23 4d. 
658 2 Ü j 61 )d A 7 64 Ü 595d . 
437 0:456d. 515* 0:599d. 
49 0:049d. 44 0:034d. 
66 0:0664. 18 0:0614d. 
150^ | 0°130d. 129/ 0:100d. 
00 X, to mean 
Total Bidar Total. a 'exp'nded 
3,619 1007; 24.574 2 720 
an i 
412 798% ul : 
1,373 2˙60% 1,370 2477 
479 0:9277; 451 0˙812% 
1.913 370% 3,6767 6 "62/0 
74% — 123% 
5487; 561:6% 
£9. 1 9 £9, 11s. 2d. 
| £17. 8s. Od. SB 10s. Od. 
63, 1}d. 144. 
11s. 14d. 118 1034. 
88. a 8s. 24d. 


By contract 
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Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN” 
are as under :— Yrar HALF-Ygarn QUARTER ) Post free, 
United Kingdom 266.0d. ... 135 6d. .. 78. Od. payable 

Postal Union oe $08.04. .. 168, Od. 86. 0d. in vance. 


: THe ELECTRICIAN " offers exceptional advantages to Advertisers. it has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed, 

Advevtisoment Rates, &«., forwarded on application to the Publisher. 

TRADE ADVERTISEM ENTS intended for the current issus must reach the Office 
not later than First Poston Thursday. Renewals of expiring 
orders and alterations to standing advertisements must bein Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to B p.m. on Thursday. 


— — — — 
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Tete . a TELEGRAPH ENGINEERS. By J. 
E. R. ce 10s. 6d. t free; abroad 11s. 

THÉ STUDENTS" 'QUIDE E 70 8UB RINE CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 6s. 8d. 
A OF X-RAY LITERATURE AND Edited 
by C 8. PHILLIPS. With an introduction on the history of Crookes Tube and 

Bostgen Ray work, and a chapter giving '' Practical Hints " on the subject. 


THE POTENTIOMETER AND ITS ADJUNOTS. By W. C. Fnr. 


Price 821101 free. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By r. o 
HAEL. Price bs. 
MOTIVE POWER AiD GEARING, By E. Taauwrr Carre. Price 
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cation. 
ELECTROMAGNETIC THEORY. 18 OLrver Heavisme. Vol. I. Price 
19s. 6d., post free 188. Vol. II. Now Price 19s. 6d.; post free, 18s. 
THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND 
` PRACTICE. Dr. J. A. FLEMING, VOL. I.—THE INDUCTION OF 
ELECTRIC CURRENTS. New EDITION. Price 13s. 6d., post free. VOL. II.— 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., post free. 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By LIO J. A. 
- FLEMING, M. A., D. Sc., F. K. S. 98 original illustrations, price 7s. 6d. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A, EWING, M.A. Price 10s. 6d., post free, Also in German, 8s. 6d. post free. 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 108. 6d. post free, 
THEART OF ELECTROLYTIC SEPARATION OF METALS 5 
and Practical. By Dr. GEORGE GORE. Price 10s. 6d., post 
ELECTRO-CHEMISTRY. By Dr. Grog Gore. Price x post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
snd H. D. WILKINSON. Price 6s. 6d., post free. 
DRUM ARMATURES AND n (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. post free 


TuE gta tropa LAMP AND ITS MANUFACTURE. By GILBERT 


A POCKET BOOK OF JF ELECTRICAL ENGINEERING FORMULE. By 
W. GEIPEL and H. M. KILGOUR. Price 7s.-6d. net, post free 7s. 9d., abroad 8s. ; 
large-paper edition, 12s. 6d., post free. New edition in the press. 
"THE ELECTRICIAN " PRIMERS. 3 aa Mel Paper cove 
b free 23. 2d. each; strong ol 95, dd. each. pe 
mers 3d., post free 
bre ra TELEGR. Kr: SIGNALLING ACROSS SPACE WITHOUT WIRES 
Y ELECTRIOWAVES. By Dr. O. J. Lopen. Enlarged Edition. Price 28. 6d. net. 
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A. C. CURTIS-HAYWARD, B.A. Price 8s, 6d., post free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Francis 
JEHL. Price 10s. T. E 
THY MANUFACTU OF ELECTRIC LIGHT CARBONS, A Practical 
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Edited by W. W. BRAUMONT. Price 88. 6d., PE A SLAS á 
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“ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE. By Dam BSrscLAm and F, C. Ran. 


75 e ee e 
theory practice Primary Battery up to date. 
The book will be fully illustrated. a 


SECONDARY BATTERIES.—By E. J. Wars. 


SPECIAL NOTICE. 


NOW READY.—VoL XLIIL of "Tus Exscrnicun” (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 18s. 6d. Also ready, Cases 
for binding. Price 2s., by post 9e. 3d. 


One complete set of the Second Series of Tur ELECTRICIAN ” can now be 
supplied. These sets are very scarce, and early application should be made. 


THE ELECTRIC WIRING OF BUILDINGS. 


The Paper by Mr. W. A. Chaux, which we print in this 
issue in a slightly abridged form, although containing 
nothing of absolute novelty, yet furnishes an able review of 
the present status of house wiring, and a practical 
consideration of the advantages and defects of the several 
systems now in vogue. Omitting the history of the early 
stages of this industry, when cotton-covered wire fixed up 
with bell staples and connected to wooden switches and lamp- 
holders was deemed sufficient for the purpose, Mr. CuaxEx 
starts his critical review with a consideration of the much- 
abused wood casing system. Ho rightly draws attention 
to the fact that it has done remarkably good service 
for many years, although it is now realised that 
it may be improved upon. Mr. Cnauzx considers the 
chief disadvantage of such casing to be that it affords too 
easy a means of hiding bad work; but in enumerating this 
and other disadvantages he hardly lays enough stress on the 
point that when bad work is executed on indiarubber covered 
wires in wooden casing, not only is the risk of fire. greater 
than, for instance, in iron barrel, but when once a fire is 
started in such a wiring system the danger of its spreading is 
considerable. This is important, for a workman whose habit 
it is to execute bad work and then to hide it will find a means 
of doing the latter almost whatever system is employed. As 
Mr. Cuamen points out, proper supervision is essential; and 
here again the foreman who winks at bad work on one system 
would do the same on another system. It is in such a case 
the workman's and foreman’s system that is at fault, not the 
wiring system. While agreeing that there are methods of 
wiring far preferable, the fact remains that excellent wiring cau 
be done with wooden casing, and that in some instances 
this praclice still offers advantages over others—e.g., for 
“ disguised " surface-work in ordinary dry rooms. For this 
purpose twin lead-covered wire also frequently lends itself 
admirably, and surface-work is certainly to be encouraged 
wherever permissible. We are of opinion that even the 
flexible wire run out of reach on small insulators, eso much 
employed on the Continent, is as safe if not safer than much 
of the hidden casing and iron-barrel work carried out even at 
the present day, and it is undoubtedly cheaper. It is to be 
regretted that the fire offices, who do not prevent flexible wire 
being run from wall plugs on 200, volt circuits; with switches 
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only on the consumer's end of the wire, should oppose the 


introduction of this simple and effective method of wiring. 

For hidden wiring, whether in old buildings or in buildings 
in course of construction, the iron-barrel system is the one par 
excellence. The work of standardising a proper system of 
bends and joint-boxes has been done to some extent, we 
believe, but as regards the latter especially leaves much to be 
desired. With regular standard joints, bends, outlets, and 
boxes, and proper tools for cutting and ryming, the iron tube 
system should be able to compete in price with a properly- 
finished wood-casing system, especially in view of the fact, 
pointed out by Mr. CHamen, that in these days of trades 
unionism it is frequently necessary to employ for the latter two 
different classes of tradesmen. Cost is, in fact, a most important 
element in comparing systems of wiring, and therefore the 
various lead-covered systems require careful consideration. 
Their claims and drawbacks are clearly enunciated in Mr. 
Cuamen’s Paper; but, again, it must not be forgotten that the 
chance of electrically-caused fires is so small in any cage that 
an increase or decrease of it by a small percentage may not be 
of very great import. It is possible to build and furnish a 
house entirely with non inflammable material, but such is not 
the general practice. 

Mr. Chaux, it appears, has a distinct leaning towards 
concentric systems. He is not quite accurate, however, when 
he states that no one has yet propo:ed a system of house 
Wiring in which both of the two concentric wires are insu- 
lated. Such a system, designed by Mr. G. WirkixsoN, has 
been employed in Harrogate, but we believe that its popularity 
has not extended far outside the sphere of influence of the 
electrical engineer to that Corporation. The modification 
proposed by Mr. Cnangx, of employing a wrought-iron tube 
as the armouring, he admits himself introduces difficulties 
by increasing the number of joints necessary; and it is hard 
to see that it has any advantage over a lead-covered and 
armoured system laid without further protection. It is 
evident, however, that the necessity of uniting practically 
three concentric conductors at each joint materially 
increases the labour of erection, and consequently the cost 
of the system as a whole. No doubt insulated concentric 
systems are much simpler, but whether they can eventually 
be employed on public supply mains opens a large question. 
So long as the p resent rule is in force, that the middle wire 
of a three-wire system is to be earthed at the station, and at 
the station only, house-wiring with one pole bare cannot be 
employed on such systems. To prevent electrolysis and other 
troublesomeeffects through leakage of the return current from its 
proper path, it would at least be necessary to earth the middle 
wire at the feeding points; but it is not yet known whether 
even that would be sufficient. The ‘ common-sense compro- 
mise between the distribution-board system and the tree 
system, mentioned by Mr. CnawEs, is a more or less obvious 
one, and must, we think, have been employed frequently on 
fairly large buildings. We fail to see, however, why it should 
be necessary to retain the full section of what may be called 
the trunk mains, for this might well be reduced as each 
branch is taken off. 

In spite of the multiplicity of wiring systems and the keen 
competition in the trade of installing the electric light," 
we are of opinion that the ruling prices for really good work 
are higher than they need be. A reduction in cost can, as Mr. 
CaaMEN suggests, be effected by more thorough standardisation. 
Such a reduction is eminently desirable, however, not only for 
the reason that good eleotric wiring should be able to compete 
in price with gas fitting, but also that it may compete on 
better terms with bad quality electric wiring, and win the dav. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournres D'ALBE.] 


Nore.—Wiedemann’s Annalen der Physik und Chemie ate 
now simply called Annalen der Physik, and are edited by Paul 
Drude. The current number is the first of a new series, 
the last being closed by the resignation of Dr. Eilhard 
Wiedemann. | 


Deflection of Becquerel Rays.—H. Becquerel has discovered 
some further interesting qualities of the rays named after him. 
It appears that their magnetic deflection is a property varying 
from one radiant preparation to another. Polonium prepara- 
tions show no traces of deflected rays in the most powerful 
magnetic field, whereas radium preparations show very 
distinot magnetic deflection. This would point to the con- 
clusion that the difference between Röntgen and Becquerel 
rays is, after all, a quantitative rather than a qualitative 
one, and absorption and magnetic deflection appear to go 
hand in hand. Another striking experiment described by 
the author is the following: A piece of radium preparation 
is placed in a uniform magnetic field, and a photographio 
plate near it with its plane normal to the lines of force. The 
result is an intense impression, limited by a spiral whose 
sense is that of the current which produces the field.” This 
spiral is the trace, deformed by the field, of the line of inter- 
section of the vertical plate and the plate on which the radium 
rests. If it could be proved that the radiation transports 
charged particles which are deflected by an electrostatic field, it 
would be possible to form an estimate of the velocity of the rays. 
But the experiments undertaken hitherto in this direction 
have not given any indication of electric deflection or electric 
charges. The curves obtained in the photographs show tbat 
the speed of propagation of radium radiation is of the order 
of the speed of rotation communicated by a magnetic field of 
about 4,000 units. If it is admitted that in a field in air of 
unit strength the speed of rotation of the magnetic whirls is 
21 x 6˙6 x 105 per second, thé velocity of the radium rays 
comes out very near the velocity found for cathode rays. 

[H. BEcQUEREL, Comptes Rendus, Dec. 26, 1899.] 


Röntgen and Becquerel Rays.—It has been somewhat hastily 
assumed by a number of physicists that the radiation of the 
Röntgen tube and the radiation of uranium, thorium, and 
* polonium ”° compounds are identical in nature and differ 
only in intensity. The magnetic deflection of Becquerel rays 
may now be said to be definitely proved. Further points of 
difference will probably appear as our acquaintance with the 
two forms of radiation becomes closer. B. Walter brings out 
in a striking manner the fact that there are considerable 
differences in the absorption and diffusion of the two types of 
rays. One of the most striking of the author's experiments is 
that of cutting two holes in a plate of lead and covering them 
with a layer of graphite 4mm. thick and a 0:07mm. platinum 
sheet respectively. To the Róntgen rays the graphite is 
quite transparent, while the platinum intercepts them to 
& great extent. On exposing the same combination to 
Becquerel rays from one of Giesel's preparations, the platinum 
appears more transparent than the graphite. In fact, to 
obtain equal absorption the graphite would have to be 50 
times as thick in the case of the Róntgen rays. The strong 
diffusion of Becquerel rays by air and by bodies of small 
atomio weight renders them unfit for surgical use. 

[B. WALTER, Fortschr. d. Röntgenstrahlen III.] 


Three-Phase Currents for Röntgen Tubes — The employment 
of three-phase currents for radiography, by means of tubes 
with three poles, was theoretically indicated two or three years 
ago. Radiguet showed last year that when an induction coil 
is connected with two of the three terminals of a three-phase 
circuit, & Tesla flame appears between the terminals of the 
secondary. A tube does not light up unless the exhaustion is 
diminished, and then it lights up throughout for an instant only 
and breaks. M. Delézinier solves the problem by interposing 
an electromagnet with laminated core, and consisting of two 
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straight branches mounted at an angle of 120deg. and provided 
with two coils wound in opposite senses, in the primary 
circuit. The Wehnelt interrupter then works well for hours, 
and the light of the tube is so uniform and perfect that its 
intermittence can only be detected by stroboscopic methods. 
Of variable-rate interrupters, that consisting of a vertical coil 
with its lower end in mercury works best, especially if it be 
so regulated that the phase utilised is between 4r and iz. 
When the terminals of the indicator are reversed, the illu. 
minated zone is not displaced. It is just as active photo- 
graphically, and only a little less effective on the screen. 


[DELEzINIER, Comptes Rendus, Dec. 26, 1899.] 


Properties of Iron.—To explain the peculiar phenomena of 
the tempering of steel, Osmond and Werth put forward the 
hypothesis of the existence of two allotropic forms of iron; 
a iron, stable at ordinary temperatures, and 8-iron, stable at 
high temperatures. M. Galy-Aché describes some experi- 
ments which go to confirm this view. Some of them recall 
the familiar facts of recalescence, while others show tbat 
recalescence is accompanied by a certain retardation in the 
breaking by compression, which depends greatly upon the 
manner in which the iron is cooled down from temperatures 
above 850deg. 

([GaLy-AcHE, Comptes Rendus, Dec. 26, 1899. ] 


Hal. Ning Electromagnet.—The ring electromagnet described 

by H. du Bois yields a field of some 40,000 units over a space 
of several millimetres. By using micromagnetic appliances 
with dimensions of the order of 0:lmm., the values 51,600 for 
H and 74,200 for B were obtained. But the whole apparatus 
weighs 5 cwt. and uses 5 kw. The author has therefore con- 
structed a lighter type, by reducing the linear dimensions 20 
per cent. and cutting off the lower third of the ring, 
which is replaced by a bedplate. Excitation is made 
by eight magnetising coils, with an interval between the 
highest and the second on each side, which allows the 
observer to remove two plugs running along the magnetic 
axis, and thus expose the axis for polarisation and other 
experiments. The power consumed in this type is 1°44 kw., 
or about 2 H. p. In another type, which is still smaller, 
the power consumed is 256 volts, the weight is 25 kgm., the 
height of the axis above the table is 25 cm., the number of 
turns 2.000, the resistance 4 ohms, and the inductance 60 
henries. The efficiency of these half-ring electromagnets is, 
if anything, greater than that of the wholering instrument, 
the field furnished by the heavier type being 86,000 units, 
and by the lighter type 20,000 units. 


LH. pu Bois, Zechr. f. Instrumk, December, 1899.) 


An Electric Cyclical Process. An interesting application of 
thermodynamic methods to electric theory has been made by 
O. Dórge. He takes a soap bubble, assumed to be free from 
surface tension, and performs four distinct operations upon it. 
It is first extended infinitely slowly while in contact with a 
conductor of very great capacity at potential V,. It is then 
disconnected and further extended until the potential falls to 
another potential Vi. It is then connected with another con- 
ductor of great capacity at potential Vi, and contracted, and 
finally disconnected and further contracted until it reaches its 
initial stage. Stages 1 and 8 correspond to Carnot’s 
isothermals, and stage 2 and 4 to his adiabatics. The author 
shows that the work performed during the cycle is 


y 
82 (VI - Va) (r4 7). 


A counterpart of the second law of thermodynamics is ob- 
tained in the proposition that no process is possible consist- 
ing only of the transfer of electric energy from a higher to a 
lower potential without the absorption or the giving out of 
work." The author also attempted to prove his conclusions 
experimentally, but with only partial success. Quantitatively 
the conclusions were corroborated, at all events. 


LO. DóRGE, Ann, d. Physik, No. 1, 19€0.] 


THE DESIGNING OF ELECTRICAL GENERATING 
STATIONS.* 


BY MR. A. ROBERTS, M. S. A. 


In complying with the councils request to read a Paper on the 
above subject, 1 did so with some difti tence, fearing it was hardly of 
sufficient general interest, electrical generatingstations being compara- 
tively few and far between, and their design ‘being often entrusted to 
electrical consulting engineers, who make a speciality of this class of 
work. IIowever, I hope to be able to give a description of a typical 
station, together with some particulars and data. 

The first matter to be considered, which naturally largely affects the 
design, is the selection of site. In doing this, many matters of vital 
importance to the ultimate economical working have to be considered. 
It ehould, if practicable, be near a river, canal, or railway, so that 
coal may bs unloaded direct from the barges or trucks into the coal 
bunkers, preventing the necessity of cartage, which involves a large 
extra outlay each year. It should not, if possible, be in the centre 
of a residential neighbourhood, as this involves many difficulties, 
such as complaints as to alleged vibration, noise, smoke, condensed 
steam, &c., in most cases unfouaded, but at the same time involving 
cost to refute. One instance in this respect came under my notice, 
where adjoiniog ownera brought an action for damages in respect of 
vibration, They stated they had kept careful note of the times when 
the vibration complained of was extremely bad, and the worst period 
was when the com pany in question were able to prove that nu engines 
were running. Another instaace was a chimney shaft in the centre 
of a residential neighbourhood ia coanection with a generatinz 
station, which had been disused for this purpoee on account of the 
company requiring much larger works, the chimney shaft therefore 
being entirely out cf use, and haviog no flues or boilers connected 
therewith: notwithstanding this, complaints were ma le by adjoining 
owners of the smoke, &c ; but in this case, happily, it was not difficult 
to refute the d nuisance. 

Another consideration in selecting a site is poesible actions fur 
damage to ancient lights. Care, of course, is necessaty in all cases, 
but more particularly so in the case of an electric light company, 
most people thinking that a company of this description with a large 
capital behind them are “fair game to shoot at, and therefore 
endeavour to obtain injunctions and other pleasant legal hindrances, 
which are annoying to the architect, who is generally pressed to rush 
the building up as quickly as poseible. 

One other, and although lavt by no means least important thing 
to be considered in selectiog a site, is spice for future extencion, In 
starting, a company usually does not wish to overburden itself with 
a large capital, and therefore the ground taken is often only sufficient 
for the building immediately required: in the course cf a few 
years, as the company grows and lies to meet a larger demand for 
supply of current, more generating plant is required and further 
building becomes necessary, and this then means either having two 
or more stationa, with a r staff required than is concentrated in 
one station only, or in obtaining statutory powers (in itself an 
expensive luxury) and the compulsory purchasing of the various 
interests of adjoining owners and occupiers, when enormous claims 
have to be met and compensations paid. It is therefore fa'se 
economy in the fir t place not tu acquire a large enough site for all 
contingencies of extension and growth which may be anticipated for 
many years to come. Other matters in selecting a site have to b3 
considered, such as the nature of the subsoil, facilities for drainage 
into parish sewers, &c., but as these are common to all building 
operations and not special to electric light buildings, I will make no 
particular reference to them. | 

Having considered the questions relating to acquisition of site, the 
next matter for consideration is the design aod construction of the 
buildings In the first place, it is usual for an electrical engineer to 
decide upon the system of supply to be adopted, and to formulate a 
schemeand preparesketch plans showing disposition and space required 
for machine ry, plant, &c. The architect then has to design his buildiugs 
to meet the requirements of the engineer, and p:acticaily as a shell to 
cover and protect the engineering plant. The ideas and wishes of the 
electrical engineer should therefore always be studied and adopted, 
as the primary function of a building of this description is the supply 
of current and not as a testimony of the architect’s artistic taste (if 
he has any). Engineers’ architectural ideas, however, as a rule do 
not run on parallel lines with those of an architect (for instance, 
Vauxhall Bridge), Lut the suaviter in modo system is far more pr«fer- 
able than endeavonring to force one’s own taste and inclinations. The 
pas of necessity depends to a large extent upon the shape of eite, 

ut simplicity and economy of T should be the key-note. It 
is needless to say that in the London district the baildings must be 
Dune in accordance with the Factory Act aud also the London 
uilding Act, the latter, however, having special clauses relating to 
electrical generating stations, whereby the Council Lave power to 
authorise buildings to be erected of greater cubical dimensions than 


* Paper read before the Societyof Architecte, Jan. 25. 
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250.000 cubic ft., and in other respects to exempt such buildings from 
any of the provisions of the Act if they think fit 

The 'ollowing are the principal departments for which provision 
must be m-de in the plan: (l) Coal stores, (2) boiler house, 
(3) engine house, (4) workshops, (5) stores, (6) meter and testing 
rooms, (7) engineers’ apartments, (8) offices; and also battrry rooms, 
if any batteries are propored to be erected at the generating station. 


1. Coal Stores.—These should be situated adjoining and readily 
accessible from the boiler house. They should be divided into a 
number of bunkeis, to obviate danger of fire and for other reasons: 
one to each pair of boilers is a convenient arrangement, so that a 
check may be kept upon the consumption per boiler. Generally, 
however, from contingencies of site, the coal bunkers cannot all be 
placed near the boilers, in which case it is necessary to have a system 
of iron tip-up trucks running on narrow-gauge rails from the vaults, 
with turntables at any point where the teucks have to turn at right 
angles. The doors to bunkers should be of iron, hung to lift with 
counterbalance weights: the flooring is usually of concrete or blue 
Staffordshire bricks. Where the coal is shot into bunkers out of 
carts, it is well to have several removable coal plates and shoots to 
each bunker rather than one central one, as in the latter case it is 
difficult to fill the coal bunker to its utmost capacity without trim- 
ming the coal, which entails much labour. As to capacity of coal 
vaults, sufficient coal should be accommodated to supply the boilers 
for at least three weeks or a month, aud of course, it space be avail- 
able, the greater amount of coal storage capacity the better. 

2. Boiler House.—A convenient arrangement is for the boiler 
house, where practicable, to run parallel with the coal bunkere, also 
with the engine house— it is usual to sink the level of the boiler 
house floor ome 8ft. or 10ft. below that of the engine house, so that 
the steam pipe from the crown of the boilers may be conveniently 
1 with regard to the engines; also so that coals may be shot 

own from the ground level into the coal bunkers beneath, the floor- 
ing whereof neces:arily being at the same level as the boiler house 
floor for ease of stoking. ‘The space required in the boiler house 
depends upon the type and size of boilera, but there should be at 
least a space of 16/t. to 18ft. between the boiler and wall opposite 
fire door for convenience of stoking, also so that boilers, drums, and 
tubes may be conveniently removed, swung round, and replaced 
with new ones; and for this purpose also large doors mu -t be pro- 
vided .for e and egress of new and old boilers, as may be 
requited in the course of years. 

The boiler house should be lofty, well lighteJ, and ventilated by a 
continuous skylight running from end to end of the building, with 
louvre boardiog at the sides, the ekylight being glazed with one of 
the many patent systema of glazing, rather thau by the old fashioned 
wooden bar. Space must be provide in the boiler house for further 
engineering plant in addition to the boilers, such as feed water 
heating and detartarising apparatus, economisers, &c., depending 
upon the scheme adopted, and particulars of space required for the:e 
mu:t be obtained from the engineer when planning the building. 
Stukers’ lavatory and urinals should be provided, readily accessible 
from the boiler house; also a stokers’ mess room, with cooking 
range, &c. | 

ith regard to the chimney shaft or shafts, if a single shaft is 
decided upon, it is best to place it in the ceutre of the range of 
boilers, with the horizontal flue 1unning right and left thereof, so that 
boilers may be added as the works grow; and in selecting the position 
of the shaft, future extension must be borne in mind. It is, how- 
ever, advisable, where funds and space permit, to have two shafts of 
smaller capacity rather than one shaft of large capacity, so that in 
the event of repairs being nece:sitated through damage from light- 
ning or other causes, one may be shut down whilst the other is 
working. The area of the shaít should also be amply large enough 
to provide for all future boilers that may be required, and in the 
London districts particularly it is advisable to carry up the shafts 
at least 150ft. to 20.-ft., so as to distribute the products ot combustion 
at as high a level as possible. The ehaft must also of course be 
designed in the London districts in accordance with the regulations 
of the Building Act. I fear it would be wearying, and extend this 
SAT too much, to touch upon the calculations requisite in designing 
a shaft relating to draught, wind pressure, stability, all of which, how- 
ever, are of much interest, but I must content myself this evening 
by making a few general remarks relating to construction only. 
There is a diversity of opinion as to the best form of chimney, some 
authorities arguing that a circular chimney is better than a square, 
but the shape usually adopted for electrical stations, however, is an 
octagunal form of unequal sides, or rather a square chimney with the 
corners taken off. In calculating the area it must be borne in 
mind that the actual effective area of a chimney is less than the entire 
internal superficial area of the shaft, as the velocity of the gases is 
retarded by friction on the sides of the shaft, and it is usual to take 
for the effective area the total area less 2in. all round. The horizon- 
tal flue conveying the gases from the boilers to the shaft should 
be of a larger sectional area than the shaft, as these get constricted 
by deposit of soot, and if entering the shaft from opposite sides, a 
midriff or central division wall should be carried up the centre 


of the shaft s;me 15ft. or 20ft., constructed of firebrick. The shaft 
foundations of necessity are of vital importance, and must be of 
sufficient area to carry the load, which is usually very great, without 
sinking into the ground beneath. They should be allowed to stand 
some months before the brickwork of thesuperstructure is commenced, 
as it takes some time for a large body of concrete 30ft. or 40ft. 
square by 8ft or 10ft. deep to set. The bricks should be specially 
selected, particularly at the base, to withstand the load, which often 
amounts to 8 or 10 tons or more per foot super: they must not, with 
the exception of the cap and footings, be laid in cement, on account 
of its unyielding nature and its not withstanding heat so well as 
lime mortar ; also a shaft built in cement usually cracks. The mate- 
rials should be frequently tested during the erection of shaft, particu- 
larly bricks, for crushing strains. An extremely good mortar for 
shafts which I have used, and which is used largely in the North, is 
composed of blue Lias lime, sharp sand, and foundry ashes, in the 
proportion of one of lime, two of sand and three of ashes. The joints 
should be kept thin, and to prevent the shaft being blown out of 
the upright before the mortar has set, the brickwork should not be 
carried up too quickly. A special bond is often adopted for shaft, 
in which a large number of stretchers are used, as longitudinal 
tenacity is required to prevent a shaft splitting : for this reason 
hoop iron bond, well tarred and sanded, should also be. built 
in at frequent intercals. In selecting the position for a shaft 
it is preferable that it should stand alone aud not be attachad 
to any buildings If, however, from necessity of plan it must be in 
continuation of walls of a building, there should be no bond between 
the shaft and the wall adjoining, but a straight joint, to allow the 
shaft to expand and contraet ; also, it should be built firat, so that 
auy settlement may take place before walls are built adjoining. 
The cap should be of simple design, not of too great projection, and 
little or no stonework employed in its construction, as in the event 
of th's becoming disintegrated by frost it is costly and difficult to 
repair, and a heavy cap causes the shaft to oscillate in a wind with 
longer pulsations, and there is more chance of its being overthrown. 
A cast-iron capping, built up in sections and bolted tozether, forms 
to my m'nd the best finish at the top, and to this the lightning con- 
ductor may be readily fixed and stayed. The shaft should be fre- 
quently plumbed, to ensure a uniform batter, and great care should 
be taken in its construction to see that no bats are used. A firebrick 
lining is necessary, which should be carried up according to the 
height of the shaft some 80ft. to 100ft., the firebricks being laid in 
fireclay, and usually carried up perpendicularly (#.¢, with no batter) 
with a space averaging about 2in. between the outer wall and the 
lining. It must have no bond with the outer wall, and to steady it 
headers are usually projected through the 2in. space at intervals to 
touch the lining with sand joints. To prevent soot and cinders 
falling and blocking up the 2in. cavity, the brickwork of the shaft 
must be racked out to cover up the cavity at the top; but room must 
be left to allow the fire brick lining to expand. It is essential in 
firing a chimney for the first time that heat should not be.applied 
too suddenly, or there is danger of the chimney splitting; so it is 
well to allow a little heat to pass up for some weeks before it is 
necessary to use it to its fall capacity. Foot irons are usually built 
into the interior of the shaft from base to cap, to afford access for 
repairs, &e, and in most electric generating shafts the exhaust steam 
pipe is carried up the centre of the shaft; and the stays to keep same 
upright must not be bonded into the firebrick lining or main walls, 
but should rest on the offsets where the brickwork is reduced in 
thickness, to allow the exhaust pipe to expand and]eontract. As this 
exhaust pipe and the heated column of steam inside forms the 
readiest path for a flash of lightniag, it must be carefully earthel 
and connected up the lightning conductor. i i l 

The boilers usually adopted in London stations are of the water- 
tube type, as with these steam may be more quickly got up than 
with any other form, and this is an essential where sudden fogs and 
consequent darkness are so prevalent. 2 

3. The Engine House.—This, as I before said, should be parallel, if 
possible, with boiler house, so that steam pipes from boilers are as 
short as possible, and may be carried direct through the wall sepa- 
rating same from engines: its dimensions of course depend upon 
the number of engines and tvpe proposed, and here the engineer 
must again be consulted. 1t must provide aecommodation not 
only for the engines and dynamos, but for switchboards ; and 
should also either contain engineers mess room and lavatory. 
or have same conveniently adjoining. It should be lofty, well 
lighted, and ventilated by either skylights or ranges of windows 
so planned that thorough ventilation may be obtained, as it is 
essential not only for the personal comfort of the staff, but also for 
the plant, that the temperature should not be too high. Cleanliness 
is of extreme importance in the engine house, as dry, gritty 
particles in the atmosphere, or blowing about in the wind, would 
shortly do irreparable damage to the bearings of the machinery, 
revolving at such high speeds asit does. For this reason, therefore, 
itis usual to face the walls (and where stores and othe: departments 
are over the engine house, the ceiling also) with glazed. bricks, which 
are cleanly aad reflect the light, ensuring a brigh t< engine houss. 
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These may also be easily wiped down, and therefore save the annual 
cost of distempering or painting the wall surfaces that would other- 
wise be necessary. Window frames in the engine and boiler house 
should be of steel or iron rather than wood, as the unavoidably high 
temperature causes the latter to shrink aud wind ; and the former 
are also more fireproof. An overhead traveller is ex:ential in an 
engine house, for erection and removal of engines, dynzmos. &c.; and 
corbela should be built in the walls as the works proceed, or some 
provision made for carrying rails thereof upon which it travels. The 
flooring of engine house must receive careful consideration. It 
should be carried entirely independently of the engine beda, so that 
the vibration set up by the engines may not be transmitted thereby; 
and it should be paved with some cleanly, insulating material, if 
possible, not slipping. Wood block flooring soon gets gre:sy and 
unsightly, aud the best material I have found so far is unglazed red 
tiling, MAE this has the objection of not being a good insulating 
mate rial. 

The engine beds are usually constructed of a continuous block of 
concrete (not separate beds for each engine’, which is carried down 
6ft. or 8ft., and carefully constructed and planne i co that vibration 
shall not be transmitted to the ground beneath. Many methods have 
been tried, successfully and otherwise, to prevent the t ansmi«sion 
of vibration; and that adopted at the Chelsea station, which bas 
proved very &stis'actory, is to firat construct a foundation of e nere: e 
Nin. deep: on this sheet lead is placed, then two layers «f con- 
t'rubus mat ing similar to an ordinary door mat but very much 
thicker; on this lead sheeting is again laid, and on tbese insulating 
layers the concre'e su, e:structure of the engine bed, about 7ft. deep, is 
erected. The poeition of the holdin z-down bolt: forthe engines must be 
ascertained, boxes constructed end accurately placed in the right 
position before the concrete is shct into the beds, so that after the 
concrete has set the wooden boxes may be taken out and the holding- 
down bolts, with anchor plates attached at the bottom, may be let 
into the cavities thus formed and grouted in with fine concrete and 
cement, Switclboards should be constructed of some fireproof 
material, slate slabs in timber framing being one of the best forms of 
construction. The switchboards should be raised one step above the 
cngine house floor level, on a continuous platform, eo as to isolate the 
switches and enable the operator working same to have a gocd view 
of engine and dyuamos Indiarubber mats are provided to s'and 
on whe operating athe switches A convenient office should be 
arranged, if practicable, for the electrical engineer.in charge, with 
a window looking into and commanding the werking of the 
engine houte, 


4. Workshops must be provided for carpenters, engineeis, and 
fitters, &e., with lavatories, messroom, and office for foreman, the 
floor space for these depending upon the size of the works; and there 
is little in the construction of these of special interest. 


5. Skores.— These are an essential department of an electrical 
station. They should be conveniently situated near the workshops; 
also, if on the upper floors, lifts and hoists must be provided in 
connection with same, Racks are requisite for the various articles 
ttoted, and an office for storekeeper at the entrance. The stores 
generally, like tte whole of the building, should be of fireproof con- 
struction, and a special store provided, with iton doors, for oil. Iu 
caleulaüng the strains and stresses in steel construction carrying 
floora of stores, it is we!l to err on the side of excess, as the loads 
carried are usually very great. 

6. Meter and Testing Rooms have nothing special to call fur remark. 
Stoves should be provided here for warming purposes, and benches 
for storing meters, testing, &c. 


7. RT Apartments should be situated naturally with the 
best outlook, and 1f over the engine house made soundproof as well as 
fireproof as far as possible. The accommodation required of courte 
depends on the number of the staff. 


8. Offices are often situated away from the generating station, and 
must provide accommodation for secretary and staff, chief engineer 
and staff, draughtsmen's rooms and bcard rooms, and have nothing 
special to call for note. 

Battery rooms must be well ventilated to allow of the escape of 
gases, and the floors ehould be of cement or acid: proof asphalte, with 
channels therein to carry off contents of the cella if they should get 
broken, Accommodation must be provided on the rocf, in some 
convenient and accessible position, for water tanks, as a large storage 
of water is essential, so that in the event of burat mains or other 
causes preventing supply uo inconvenience is occasioned. 

With regard to construction generally, an electrical generating 
station should be substantial and of fire-resisting materials, as it is of 
extreme Importance to prevent fire, not only on account of the damage 
doae to works, but asa fire would damage plant and prevent the supply 
of current, which is a most serious matter. Alsothe premiums charged 
by insurance A for electrical buildings are extremely bigh in 
any case, and would be more so unless the building throughout were of 
a fireproof nature. A system of tire hydrants should be fitted 
throughout the building, aud in most electrical stations the staff are 
exercised in fire drill. All walls (at any rate, thoxe of engine louse) 


should be carried down to same level as foundations of engine beds, 
and a clear space should be left all round the building between 
external walls and those of adjoining buildings, to prevent transmis- 
sion of any vibration. 

There are many other points ia the planning and eonstructoa 
of electrical generating stations that require consideration, but I 
hope to have given nome general idea of the special matters ty be 
thought of, which may prove of interest. 


THE ELECTRIC WIRING OF BUILDINGS.* 


BY W. A. CHAMEN. 


The greater part of the wiring of buildiogs up to the present time, 
and perhaps even at the present time, is carried out bv means of 
indiarubber insulated wires run in wood casing, and it is well to lay 
some stress upon this point at the commencement of the Paper. as the 
largest experience obtainable has recessarily been in connection with 
this system of wiring. It is a system which bas much to commend 
it, and it has undoubtedly done remarkably good services for many 
ews past. It has, however, long been felt by many engineers that 
it is not the best or soundest mechanical job.that can be made, aod 
man different systems have been devised from time to time with 
the object of supersediog wood casing. 

The objections which are raised against this old established system 
are :— 

1. That it is extremely ux satisfactory in damp or wet places, as tho wood 
casing becomes sodden, and the insulation of the rubber-covered wires. 
although supposed to be permanently waterproof, often breaks down if 
perpetua'ly subjected to moisture, 

2. That it affords no mechani al protection against nails, screws, sawa, 
chisela, &c. 

3. That two distiact classex of tradesmen are required for its fitting up — 
viz, the joiner for fixing the casing and ths wireman for laying and 
jointing the wires. 

In enumerating some of the various improved sj stems which have 
been invented, the author must be forgiven if he should omit'anx, as 
the object of this Paper is to refer principally to those systems which 
are mortly in use rather than to deal historically with the subject. 
Of the newer systems, the one which is perhaps most frequently 
met with now is the leal-covered cable system. This is usad iu 
various wavs: (a) in some instances simply consisting of lead tubes 
into which indiarabber-c overed wires are drawn; (b), of wires insu- 
lated with paper or fibre or sometimes with indiarubber, the lead 
sheathing drawn tightly over the insulation, cach wire having its own 
insulation and lead sheathing; (c) the same as (b), except that two 
insulated wires have one lead covering drawn over the pair; (d) also 
like (c), except that the two conductora are concentric and usually 
that the outer conductor is not insulated at all from the lead 
theathing. 

The first of thes3 (a) seems to pres: nt but little advantage over the 
wood casing, except that in damp or wet places, if the joints are pro- 
perly soldered, the lead tubing forms a satisfactory protection against 
moisture. It is obvious that the protection offered by the lead 
tubing against mechanical injury ix no better and indeed not so 
good as that offered by the wood casing ; and there is the further 
objection that a nail driven iuto a lend tuba containing conductors 
with no space between them may quite possibly cause a direct short- 
circuit, which in the wood casiog would not occur. 
The next variation (b) offers some advantages, Inasmuch as it is 
possible to separate the two conductors so that one nail cannot 
very well cause a direct short-circuit, except in the manner which 
will be referred to later on. It, however, affords no better 
mechanical protection than the others, but it possesses the advan- 
tage that there is no space between the insulation and the lead in 
which moisture can lie, and that it is much more easy to arrange 
so that no joint occurs in a dump place. Wires not insulated with 
indiarubber, however, require special boxes or other special arrange- 
ment or treatment at the ends for the purpose of preventing the 
access of moisture t5 the iosu'ating material, which in most cases 
is hygroscopic to a considerable extent. 

The third variation (c) appears only to present the advantage ovet 
(b) that it is far less unsightly when used upon the surfaces ot walls 
than two separate wires would be. The chances of mechanical injury 
to wires run upon the surface are generally less than when they ate 
buried in the plaster and obscured from view, though otherwise 
easily accessible to the point of the nail. This arrangement has of 
course in other respects the advantages of the second variation and 
the same disadvantages if the insulating material is hygrescopic. 
The fourth variation (d) is practically only usei for isolated 
installations, no one as vet having proposed to use wires of the con- 
centric construction ia which both conductors are insu'ated. The 
fact that the outer conductor is uniasulated is one which presents 
ditliculties and conflicts with the present Board of Trade regulations 
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if used with public supplies, as the Board of Trade insist on earthing 
the neutral conductor of the three-wire systems most generally in 
use at one point only at the generating station. The introduction 
of concentric systems, in which the outer conductor is uninsulated, 
into consumers’ premises, would probably mean the earthing of the 
middle wire of the supply system at a great number of points, 
Whether it js desirable that the Board of Trade rule should be main- 
tained or altered is a queston entirely beyond the scope of the present 
Paper and cannot now be discussed. 


On a publie supply, one conductor at any rate is connected to 
earth, and if the insulation of a wire is injured, and the wire itself 
105 in contact with the lead sheathing, that sheathing imme- 

iately rises or falls to the same potential as the conductor with 
which it is in contact. Only, if the contact happens to be on the 
neutral wire of the system, nothing happens, as that wire is at earth 
potential. In the concentric system last mentioned, if the outer 
conductor were insulated from the lead no serious result could 
happen, as the nail would first of all connect the sheathing with 
the neutral conductor, doing no harm, and then, if driven further, 
cause a direct short circuit between the outer and central con- 
ductors, which would be purely an internal affair and produce no 
greater mischief than the immediate blowing of the safety fuses 
as if they were properly arranged. If, however, the system is not 
a concentric one, it is clear that the lead sheathing may be raised 
to such a potential above the neighbouring compo gas pipe that 
an arc may be established between the two, resulting in burning 
a small hole in the gas pipe and igniting the gas. Special atten- 
tion should be given to this point, as it is not merely theoretical 
but one which does happen in practice. 


Before passing from this section it is perhaps as well to point out 
two remedies of a common-sense kind for the purpose of preventing 
such accidents. The firat is to avoid laying electric conductors near 
gas pipes at all, and to prevent gas fitters from running their gas 
pipes close to the electric conductors. The other precaution is to 
connect the lead sheathing in a thoroughly substantial manner with 
a water pipe, preferably at some point in the lower part of the build- 
ing near its entrance. It is practically useless to make such an earth 
connection on an iron gas pipe, as it has often been found that the 
red or white lead used in the screwed joints for keeping them tight 
has resulted in making a perfect insulation between consecutive 
lengths of pipe. 

In some of the various systems of lead-covered wiring special 
joint-boxes are used with the object of making a eound mechanica) 
job of the joints without relying so much upon the skill and care of 
the workman. Where, however, these boxes are used without 
sweated joints between them and the lead sheathing of the wires 
they are a source of danger, as the lead sheathing often draws out 
of them, thus straining the joints and leaving them accessible to 
moisture. 

The next and perhaps most important departure from the wood- 
casing system is that of running indiarubber-covered wires in iron 
tubing. There are several variations even of this system: (e) 
ordinary iron gas barrel with serewed joints and cast-iron junction 
boxes; (F) ordinary unwelded sheet-iron tubes or skelps with cast- 
iron junction boxes fitted with sockets, the joins, however, not being 
ecrewed or fixed in any way ; (g) welded iron tubes lined with some 
Insulating material, having joint boxes, bends, and fittings similarly 
lined throughout. All these variations offer a more or less substan- 
tial protection against mechanical injury which neither the wood 
casing nor the lead sheathing offers. As regards damp places, how- 
ever, no protection is offered by the system (F), and, in fact, in any 
of the alternatives special precautions require to be taken in making 
the joints, both in the tubes themselves and in the joint boxes 
and connections, to exclude moisture. It is also desirable that 
à fall should be given to all pipes and a proper means of 
exit provided for water which may obtain entrance to them 
by condensation or in any other way. Probably tubes lined 
with an insulating material prevent internal condensation entirely, 

and they also have the advantage that any damage to the insulation 
of a wire cannot result in a direct contact with the metal pipe. 

here is no apparent reason why any of these three alternatives 
should not be made an extremely satisfactory job of, except perhaps 
the thin unwelded skelps, but experience has proved that trouble 
arises with (e) and (f) owing to carelessness in fixing. For instance, 
the thin sheet iron skelps (f) have frequently been found simply 
threaded upon the wires and hanging entirely unsupported except 
by the wires themselves. The tubes have sharp dcus which in 
these circumstances usually cut through the insulation, and the state 
of the job is worse than if no protection whatever had been attempted. 

18 system is sometimes even used out of doors, where it must do 
more harm than good, as obviously moisture cannot be excluded, and 
it prevents wet or moisture getting away from the wires, as it would 

o if they were entirely open. To bea real protection therefore 
arainst fire the tube must be sufficiently thick to avoid being 
melted away by any arc which may be started and maintained 
fe a current not sufficiently large to blow the protecting 

uses on that section. The ordinary gas barrel arrangement (e) has 


much to commend it, but at the same time it is capable of being 
so misused as to give a great amount of trouble. It will no doubt 
seem unnecessary to call attention to the fact that all ends of tubes 
should be rounded or bell-mouthed, so that the insulation of the wires 
passing through them shall not be cut; yet the author has recently 
experienced a number of earths and faults due to this cause, and also 
to the fact that cast-iron boxes containing switches and fuses had 
been so defectively arranged that the point of entrance of the tube 
into the box was not opposite the terminal into which the wire had 
to be clamped, thus resulting in jamming the wire hard over on to 
the sharp edge of the tube or hole in the side of the box and cutting 
the insulation completely through. 

In considering the iron-tube systems, it must again be remembered 
that, where they are used in conjunction with a public supply, in the 
event of a contact between a positive or negative and the iron tubiug 
an arc may occur between the tubing and an adjoining gas pipe, just 
as in the case of lead-protected systems. The remedies against such 
accidents are the same as in the former case, but the metallic 
continuity throughout the whole system must be made perfect for 
these to be of avail. The authors experience has been, however, 
that in many cases no joints whatever are made, the end of a tube 
being simply projected through the side of a cast-iron box, sometimes 
with lock nuts on both sides, but more often with one lock nut 
missing or with none at all. It would seem quite possible and not 
an expensive matter to design an ordinary gas tube system with joint 
boxes and switch and fuse boxes, arranged with proper projections 
cast upon them, which would be drilled and tapped to receive the 
ends of the gas barrel, and these, if screwed together clean and dry, 
would probably make sufficiently gocd contact to secure continuity 
from one end of the system to the other and througoout all its 
branches. With such an arrangement, and with the switch boxes 
and fuse boxes intelligently designed to have the entrances of the 
wires opposite the terminals, and ample clearance to avoid the possi- 
bility of sparking from the fu:e terminals to the cast-iron ca:e, when 
fuses may happen to blow from any cause, an electric light installa- 
tion should be the safest thing imaginable both as regards fire and 
possible extinction of light from faults in the wiring. 


The author has had but little experience of the use of tubes with 
insulating lining, possibly because contractors find them too expen- 
sive for ordinary use, but there can be no objection to them as com- 
pared with unlined tubes, if they are properly made, although it is 
not clear that there is any real necessity to go to the extra expense. 
It is the usual practice, if not the universal one, to draw rubber- 
insulated wires Into iron tubes, and if no injury is caused to the 
insulation in the act of drawing in, through internal feather edges 
in the tubes, arising from defective welding, or from sharp edges at 
tube ends and other defects in joint boxes, indiarubber-covered wires 
should have a very long life indeed, as they are not subjected to 
mechanical movement or to alternate conditions of damp and dry 
which seem to produce breakdowns in all indiarabber-covere 1 wires 
of the present day after being in use for a year or two. 

The wooden casing system is one which lends itself very readily 
to the protection and hiding up of bad work in the way of defective 
joints, badly insulated and even of defectively insulated wire, and 
there is but little doubt that a dry building might be wired with 
dry wood casing and with bare or cotton-covered wires and still test 
fairly well, and give but little or no trouble, though fire office 
inspectors would be quite horified if they knew of the real condition 
of things. There is but little danger of actual short circuits in 
wood.casing systems, except where T branches are taken off, but 
such places are usually made apparently safe by cutting out the 
centre fidet of the wood casing, and by putting in between the 
wires which eross each other a sufficient thickness of insulating 
material, usually ef a hygroscopic nature, which, so long as it 
remains dry, gives no trouble whatever. While, however, it gives 
the best protection against actual short circuits of wires, it 
encourages bad work and opens up the serious risk of starting 
electric fires through leakage from bad joints and defectively insu- 
lated conductors when subjected, as any place may be at some time 
or another, to dampness. 

In the interests of eafety, it is desirable to use some system which 
sha'l break down immediately and put out the light without risk of 
fire, rather than go on leaking and smouldering away in some 
hidden corner with the probability of breaking out into a genuine 
electric fire at some time or another. Probably it will be thought 
that this is a good enough theoretical argument, but that if it is to 
result in the extinction of the lights at frequent intervals the remedy 
is worse than the disease. But surely an analysis of the actual causes 
of failures and extinctions of light arising from the use of metal- 
sheathed systems must only prove to any engineer that it is necessary 
to carry out the work in a reasonable and proper manner ; and that, 
if so carried out, the metal-sheathed systems—more especially the 
iron-she ithed ones —possess very great advantages over the old wood 
casing, It is doubtless to be regretted if we cannot rely upon our 
workmen to do their work properly, but surely such troubles as have 
been already referred to cast some reflection upon those who superin- 
tend the work. But little has been done in the way of standardising 
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cast-iron fuse and junction boxes and bends and connections, &, 
for use with wrought-iron gas barrel, and nothing seems to have heen 
done with regard to providing workmen with simple tools for 
rounding out the edges of tubes after cutting them off; and if some 
one would display some enterprise, after the manner of our American 
cousins, a most complete, safe, and satisfactory system of iron tubing 
could be introduced, which, at the same time, would not be too 
expensive for general use. It is usually the labour spent upon the 
actual job which costs the greater part ot the money in fitting 
"p an installation, but if things could be standardised so as to 
reduce the amount of time which it is necessary to spend in con- 
sumers’ houses (to their great annoyance) it might stil be possible 
to carry out the work at an even less cost, though the materi- ls 
might be a little more expensive. The author has long hoped for 
the introduction of a concentric system of conductora, in which the 
outer sheathing is of wrought-iron tube, which contains, built up as 
an integral part of it, the two conductors with their insulation, the 
whole of the tube being filled up solid—that is to say, a cable like 
the concentric lead-covered cables referred to in this Paper, but 
covered with iron instead of lead. The difficulty, however, of joint- 
ing with such a system lias seemed unsurpassable, and as it would not 
he workable to have the conductors made in lengths longer than 
15ft. to 20 t., the joints would be of frequent occurrence. The diffi- 
culties would be much reduced if the outer conductor could be 
uninsulated, as the iron tube itself might then be used ax a return 
conductor, leaving only the one wire to be jointed and insulated. 
The connection between the iron tubes could be made either by lo 
ecrewed sockets or split slees or glands, in either case being secured 
in place by grub screws ; or, again, by a plain bored length of tube 
screwed taper on the outside, having saw cuts at each end and 
nuts to «crew down and make it tightly grip the tube ends which it 
encloses, 

The original conception of wiring was to run a pair of conductors 
from the point of entrance to the building up through the various 
floors, taking off branches at each floor and reducing the section of 
the mains alter the tapping of each branch. This system has been 
generally spoken of as the Tree system, presumably from its resem- 
blance to the growth of a tree, the mains or trunk being thick and 
heavy, but getting thinner and thinner as they go upwards and as 
each branch leaves them. The branches also taper down after each 
tapping of a smaller branch. This system is a simple one in as much 
ns it makes use of the minimum possible length of scire, but it becomes 
complicated when the question of fuses is considered. Fuses are 
inserted with the object of preventing the overheating of any wires 
which may be served with current through them, the fuse itself 
blowing and cutting off the supply before the current be increased 
to such an extent as would cauee the serious heating of the wire. 
Theoretically, therefore, it becomes necessary to place fuses at every 

int where a branch is taken off from a main or from a larger 

ranch. This arrangement, if carried out consistently, results in 
scattering fuses throughout the building in an indiscriminate 
manner, and in all kinds of awkward places, 


To obviate this objection the distribution board system was intro- 
duced. In this system conductora are led from a main distributing 
board near the point of entrance of the supply to various other 
distributing boards placed at suitable centres within the buildirg, 
and from these distributing boards, small circuite, supplying onl 
a few lights each, are carried away in all directions, surrounding eac 
centre as required. In this way fuses are fixed firetly upon the main 
distributing board, and secondly upon each of the loca! distribution 
boards, and practically no other fuses are required. This system 
possesses the great advantage that if a circuit of lights is exfinguislied 
through any petty accident to a lamp-holder or flexible any one 
knows at once where to go to find the fuse, and as distribution boards 
are generally fixed in «ome convenient and accessible position, the 
fuse can be pcd and the light again put on with the least 

ossible delay. The small wires which come away from the local 

istribution boards are not supposed to be reduced in section 
throughout their entire length nor on any of their branches until 
reaching the fittings to which they carry the supply. If flexibles, 
having a smaller section of copper than the ene which supply 
them, are used for pendants or portable lamps, fuses are required 
in the ceiling roses or in the wall or floor sockets unless matters 
can be so proportioned that the current which would be required 
to burn up the flexible is ample to cause blowing of the fuse at 
the distribution board, even when none of the lamps on the circuit 
are lighted. The distribution-board system has obviously some 
very considerable advantages over the older or tree system, but at 
the eame time, if large distribution boards with great numbers of 
circuits are used, it becomes a matter of some difficulty to get so 
great a number of small wires away from the distribution rd 
m any convenient manner. In order to avoid unsightliness, what 
is technically termed “bunching” is resorted to, and while this 
is not objectionable to a reasonable extent, it may easily become 
very troublesome if carried too far. If wires, even of the same 
polarity, are bunched together, an accident may occur which connects 
them all together at a certain point, though they may not at that 


point be also connected to “earth.” One of the wires con- 
tinuing past that point may, however, get connected to ‘‘earth,” and 
if it happens not to be a neutral wire, ax there are two chances to 
one it will not be, that wire may then be burnt up, as it is supplied 
not only through its own fuse but through all the fuses which belong 
to the other wires, connected in paralled. Again, if only one wire 
of a bunch be damayed, and an arc be started between it and some 
“earth” or, in case of broken continuity, between the two ends of 
the wire, then the whole of the wires in the bunch are likely t» be 
damaged by the accident which happened to one of them only, and 
if the wires so bunched are of mixed polarity, the result will be more 
serious still. 

It is clear therefpre that if bunching is to be allowed at all it must 
be limited. A convenient and fairly safe limit may he set at two 
wires only when of opposite polarity and in iron or other suitable 
metal tubing, and four wires only when of the same polarity, either 
in metal tubing or in wooden casing ; in each instance the circuits 
not to carry more than three amperes each at 250 volts. 

There is a strong tendency with many people to treat small branch 
circuits of about three amperes each just as electric bell or telephone 
wires after they have left the distribution board, as though the fact 
of passing through the fuses robbed these small circuits of all power 
for mischief of any kind. "This is à most erroneous idea, and must 
lead to trouble and annoyance, if not indeed to disaster if habitually 
put into practice. 

It is extremely desirable to have no bunchiug at all, though there 
are admittedly cases where some compromise within safe limita must 
be allowed. The apparent necessity for bunching can usually be 
remedied by providing more distribution boards and placing them 
at more frequent interv ja. In doing this, however, thequestion of 
connection between these boards and the mains requires to be looked 
into. If the distribution-board svetem is to be maintained from 
start to finish it will become necessary to run a considerable number 
of main branch circuits from the main distribution board to the 
numerous smaller oues, The same ditticulty will arise here, and 
serious temptation to “bunch” immediately follows — Bunching, 
however, in the case of these larger circuits, should be absolutely 
prohibited, for the simple reason that, do what one will, the amount 
of current which may pass for destructive purposes must be xo much 
greater than in the instance of the three-ampere circuits before 
referred to. 

The remedy in such cases is to be found by departing from the 
distribution-board system, so fae as the main circuits are concerned, 
and introducing a common sense compromise between it and the tree 
system. Take the case of a building of four floors in height. Let 
there be one, or if the quantity of current requires it, two pairs of 
mains running up the building from bottom to top. The section of 
these mains should not be reduced, and if possible they should be 
run perfectly straight aud without jointe, except where the branches 
come off. At each. floor let there one or two branches taken off ax 
the case may require, each branch having its own pair of fuses fixed 
as close as possible to the main. 

One or two distribution boards with three-ampere circuits can be 
fixed immediately on each branch, or, if the building is so large that 
bunching beyond the reasonable limit of four wires of same polarity 
would require to be resorted to, these branches may be continued 
along the corridors, and have several distribution boards tapped off 
each of them at convenient intervals, the section of the branch not 
being reduced throughout its length. Where a building contains a 
large number of offices occupied by different tenants, each of whom 
is an independent consumer with a separate meter, &c., it is generally 
far simpler to discard the distribution-board system altogether 
except perhaps within the offices themselves, and to run a pair of 
branch mains along each wall of each corridor, taking simple tap- 
pings off for each consumer, with a pair of fuses outside his wail, 
accessible only from the corridor, and arranged so that they can form 
the sealed fuses of the supply authority. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The following is an abstract of the conclusion of the dis- 
cussion on the report of the Swiss Visit Committee 


Thursday, January 25. 


Mr. S. Z. de FERRANTI had not read the report nor the discussion at 
the last meeting, so tbat he knew little of what had been talked about. 
The principal thing that struck him with regard to the Swies visit was the 
great facility for doing all sorts of electrical work on a large scale. It was 
not merely the fact ot their having water power available, but the customs 
of the country seemed to enable the people, or groups of people, to carry 
out without too much obstruction very considerable work most beneficially 
to the country and most beneficially to the electrical industry in the way 
of developingit. It certainly made him very much regret that we had not 
that desire in this country for something new that the smaller country of 
Switzerland seemed to have. The whole tendency seemed to be for every- 
body there to help everybody else to get forward with the great industry 
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and what struck him more than anything was the difference between that 
and the terrible obstruction that anything new in this country met witb. 
There were so many vested interests, so many people whom it was 
the business of this country to protect, that the country at 
large suffered, with the result that we were in the unfortunate 
position of seeing Switzerland in many ways far better developed 
in this new electrical business than we at home were. We had any 
amount of cheap coal; we had very good supplies of gas—in fact, in 
almost every large centre of population in the country there was a 
cheap supply. The Swiss, on the other hand, had dear coal, and water 
powers, which were easily developed in many cases but not in all. But 
he did not see that this put us to any great disadvantage. Coming to the 
details of work that they saw over there, he was very impressed with the 
complication of the arrangements at the central stations they visited. Take 
that admirable installation for running the Burgdorf-Thun railway. The 
generating part of the business, with turbines and multiphase dynamos, 
was ag nice as it poesibly could be: but there was a sort of chamber of 
horrors upstairs that made one quite ill to think what it all meant. It seemed 
to him exceedingly complicated. The handling of these machines, with 
their switching and regulation, was in itself a big problem. The greatest 
difficulty, to his mind, that attached to the system which they saw at the 
Burgdorf-Thun railway was the complication involved in the apparatus 
connected with it. He was speaking a few days ago at Manchester, and 
had drawn attention to the great expense and complication involved in 
auch an installation as that at Glasgow, where, in order to save copper and 
to get the advantages of the multipbase system for supplying the tramways, 
an immense mass of complicated apparatus had to be used. He did not 
say it was altogether bad, but at present it was exceedingly expensive; 
and, as far as one could see, the direction for improvement lay in the 
further simplification of these systems. The idea was very fine, and the 
results were good ; but there was an intermediate stage, which was very 
costly and complicated: and if it was possible to reduce the complication 
and the expense, and simplify the matter generally, they would then be 
in a very much better position from the point of view of electrical distri- 
bution over large areas. 

Mr. E. K. SCOTT exhibited a number of slides showing the Oerlikon 
locomotives on the Junfrau railway. The first was the locomotive truck ; the 
second was another view of the locomotive in which the rotor was under cover 
The first reduction gear was 4} to 1, and the second 2 to 1. The third 
view showed a 1 H.P. motor of the locomotive, on the top of which was a 
fau which forced air right through the resistance coils. The fourth showed 
the resistance in position. This had an automatic gear for switching in the 
resistance. The next slide was one of the complete locomotive, which 
weighed 19 tons. The first locomotive on this line was a Brown-Boveri 
15-ton engine.“ In order to get better adhesion, the coach had only one 
bogie, the other end of the coach resting on the locomotive. Tbe next view 
was a diagram of the connections. The current was not collected by four 
trolleys, as in the Brown-Boveri motor, but by slippers. There was a 
resistance in every motor, while in the Brown locomotive there had been 
one resistance for both motors. In going up hill the resistance was on the 
rotor ; in coming down hill the resistance was in parallel with the stator. 
The next slide was of the back of the switchboard. Then came one of 
a drill driven by à small motor. This drilled out 2mm. every revolution, 
and could drill a hole 1 metre deep in 10 minutes, He next showed two 
drills working together, and a small drill driven by a three-phase motor. 
The final slides were a view of the high-tension line, in which the three 
wires were plainly seen,’and a view of the entrance to the tunnel. . 

Mr. M. B. FIELD said Mr. Crompton had expressed surprise at the 
great simplicity of the overhead construction of the Swiss three-phase 
system, and would like to point out, for the benefit of the members who 
did not take part in the visit, the great simplicity which was effected by 
the use of the split stirrup. He sketched the arrangement on the board, 
and drew attention to the fact that it was almost impossible to get a short 
circuit. Some engineers who had visited Switzerland were, he thought, 
too apt to jump to the conclusion that many of our English roads, such as 
the Central. London, Dublin, and the Middlesbrough, where rotary con- 
verters were used and the power distributed by three-phase current, would 
be better if they were equipped with three-phase motors on the coaches, 
thus avoiding the use of rotary converters. This opinion had been 
expressed without considering the great dissimilarity between the con- 
ditions existing. In traction work, as in nearly all other applications of 
electricity, there was a region where the claims of continuous current were 
paramount, and another region where the claims of alternating current 
were paramount ; and there was probably another but undefined inter- 
mediate region where nobody could lay down a hard and fast rule. He 
supposed no one would question the advisability of the adoption of the 
series motor on lines such às those at Liverpool, Leeds, and a number of 
others. In England, and even on the Continent, where the area was com- 
paratively small and where an economical distribution of 500 volts con- 
tinuous current could be effected, everything was in favour of con- 
tinuous working. But when they came to mountain railways they 
had, in most cases, to admit the claims of three-phase working. If 
they had, for instance, a mountain railway where the generating station 
was situated many miles away from the line because there was a small 
waterfall, and it fed sub-stations right away up in the mountains in 
inaccessible positions and often half covered with snow, one saw there could 
hardly be anything more suitable than transformers. Then, again, the 
stations on the line were very far apart, and coustant speed was required. 
On coming down the grades, if the motorman could not exceed his specified 
speed, thi. to a large extent served to obviate panic among the passengers, 
which might occur when they saw themselves on a 25 per cent. gradient 
and the train running at all fast. The overhead construction might be 
slightly complicated, but this did not matter, as there were not many 
crossings. There was no doubt about it that this was the proper region 
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of three-phase current. It was possible to supply the trolley wires at two 
or three thousand volts, and transform down with transformers on the 
engine itself, and supply say 750 volts to the motors oa the axles. But 
when they came to a line like the Central London, where the distribution 
was by means of three-phase currents, they still required an efficient 
method of speed control and an economical system of obtaining great accele- 
ration, as was afforded by the series parallel controller in combination with 
the series motor, rather than a wasteful method of inserting resistances in 
the rotor circuits. They could not afford to complicate the overhead con- 
struction in English towns, as the unsightliness of this was a feature to be 
avoided. With regard to the Central London railway, he drew a curve 
on the board which showed the sort of velocity time curve to be expected 
on this line. It must be remembered, he said, that on this line there were 
13 stations on a six mile track, so that the distances could not be more than 
balf a mile between each station. The average speed on the line was about 
14, while the maximum was about 40. He then compared this curve 
with a similar curve of the Gornergrat railway in Switzerland ; and from 
these two curves, he said, the proportion of lost power to useful power in 
the two cases could be obtained. Before jumping to the conclusion tbat 
three-phase currents were the best, even for the Burgdorf-Thun railway, 
let them consider the alternative that lay before Messrs. Brown, Boveri on 
equipping the line. They must not lose sight of the fact that they had 
not developed the series motor system in Switzerland, nor the series 
parallel controller, whereas the three-phase motor had been their pet. 
speciality. On the one hand, they were absolutely certain of success if 
they adopted the three-phase motor ; on the other band, they would have 
had to develop a new system if they had had to work on the series system; 
and he thought that alone—apart from all other reasons — would have been 
sufficient to warrant tbe decision in favour of the tbree-phase system. If 
the series motor had been developed in Switzerland to the same degree 
as in America, he would not have been surprised if Brown, Boveri had not 
adopted rotary converters on the Burgdorf-Thun line. 

Mr. A. E. LEVIN, referring to Mr. Hammond's suggestion that a few 
data as to the cost per kw.-hour, &c., of the water power schemes in 
Switzerland would be of interest, stated that this was a little difficult to 
give, for the simple reason that very rarely indeed was the cbarge for 
power made by meter. In Zürich and a few other large towns, where 
the load was principally for lighting and the conditions approximated 
more or less to the lighting circuits of English cities, meters were 
employed, but in all other cases the charge was made at a fixed rate 
per annum for every lamp installed or for every h. H.. of the motors. 
In the case of lamps the charge was usually 20fr. to 2bfr. for every 
16 c.p. lamp. This was sometimes modified in the case of bed- 
room lamps which were seldom used, but the cbarge for motors was 
perhaps of more interest. ln the case of small motors the price 
varied usually between 200fr. and 250fr. for every B.H.P. installed, per 
annum, and in the case of larger motors 500fr. per p.H.P. per annum was 
charged. These prices were based on about 5,000 hours“ use in the 
year, but it was only rarely that any special conditions were made 
for motors used intermittently or at night. A very fair average might be 
taken as 150fr. for 5,000 H. P.-hours, which worked out at about 5 cen- 
times or 4d. for the B.H.P.-hour. The B.H.r.-hour, taking into account 
the motor losses, approximately corresponded to one kw.-hour generated 
at the power house. It was true there was one exceptional case, where 
power was sold for carbide production at the low rate of 60fr. per annum 
per B.H.P.-hour, but in this particularly happy case the financial and 
technical conditions were exceedingly favourable. (In reply to a question, 
he said this was for 24 hours a day and 365 days a year, which worked out 
at ll4d. per kw.-hour.) Another point which bad been very noticeable 
was the very great impression made by the three-phase traction plants in 
Switzerland. He endorsed Mr. Field'a opinion that à much too favourable 
impression bad been produced. The Burgdorf-Thun railway and the other 
traction plante had been seen working away merrily, but it was possibly a 
false idea to take away that therefore the system was the best for all 
cases. By dint of careful workmanship and good mechanical execution 
in general these railways could be made to work exceedingly well, 
but he believed the system had very serious objections in the main and 
quite apart from any question of mecbanical design. In comparing the 
continuous-current series traction motor with the three-phase motor, there 
were many differences; but the most important was perhaps the 
behaviour of the motors when working under reduced voltage. In the 
case of a heavy motor, when the drop of voltage on the line was great the 
continuous-current series motor would run at a slower speed, and would 
bave no difficulty whatever in giving ite full torque; but the three-phase 
motor was limited in ita torque by the voltage; in fact, the maximum 
torque which could be exerted by a three-phase motor fell off as the square 
of the voltage. In designing the line and spacing the transformers of a 
three-phase traction line, it was necessary, therefore, to bear in mind 
not only—not even chiefly—the economical distribution of material, &c., 
against the cost of the power lost, but one must take into account the fact 
that the drop of voltage may not at any time become so heavy that the 
motors would refuse to do their work. Now, it might and frequently did 
arise that, in or 1er to prevent the refusal of the motors to do their work, a 
large amount of copper was put into the lines, or the transformers put 
closer together than would be warranted by questions of loud alone. And 
even with these precautions a contingency might arise, such as an excep- 
tionally heavy holiday traffic, which would upset things. With a con- 
tinuous-current syatem, whatever the load might be and whatever 
contingencies might arise, if there was any voltage at all on the line the 
motors would slowly move and give their torque. It had often been urged 
that a great advantage of the three-phase system lay in the fact 
that a higher voltage could be adopted. But was it quite certain that 
the limited voltage of continuous-current work had been reached? Was 
there any reason why continuous-current motors for traction work should 
not be built for 750 volts quite as well as ‘three-phase motors 1 
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It was true that the Board of Trade limited the pressure to 500 volts, but 
it also limited alternate currents to 500, so that in either case they were 
within the limite, The objection that the standard city lines were built 
for 500 volta was scarcely of great importance, for there seemed to him no 
reason why inter-urban lines should not be made for running at a high 
speed of 750 volts, while the same car on entering the city limits could 
run on the 500-voit network at a reduced speed. If they could only be 
allowed to use 1,000 volts, then indeed there were advantages before 
them. A line was under construction in North Italy where 3,000 volts 
was to be employed on the trolley lines. Messrs. Ganz and Co. were 
constructing the line, but no actual runs had yet been made. If no good 
results were obtained from this line, then a very stroog case indeed was 
to be made out for three-phase traction, but until they heard more of 
this line he maintained that the general applicability of three-phase 
traction must be regarded at least as not proven. 

Mr. A. P. TROTTER said that most of the points which he had intended 
to raise had been answered by the other speakers that evening. On such 
lines as the City and South London and the Waterloo railways the ques- 
tion of speed was of enormous importance. The three.phare systems 
they saw in Switzerland were splendid and most interesting pieces of 
work, but economy on these lines was not of much importance, whereas 
on lines such as he had mentioned economy was the great thing. He 
hoped those who talked about three.phase working on London railways 
would give some idea how they proposed to do it. Mr. Ferranti had 
already spoken of the enormous complication of the switching arrange- 
mente ; but surely the diagram seen that evening of the gearing on the 
locomotive showed what an enormous bandicap they had to struggle 
against. It seemed that there was room for a considerable amount of 
simplification in the locomotive switchgear, to eay nothing of the 
immense amount of work which was spent on the resistances. 

Mr. G. L. ADDENBROOKE, referring to Mr. Swinburne's remarks at 
the last meeting as to the way German electrical industry was financed, 
said it was a curious fact that, although a very large proportion of the 
lighting in Germany was done with capital provided Ly the towns them- 
selves, it was done in such a way that it bad actually very much 
strengthened the electrical profession and industry, whereas in thir 
country it has been done in such a way that it has weakened the electrical 
industry and made it of as small importance as possible. The work in 
Germany had been very largely done by a town arranging to carry out the 
lighting. They then let their contracts to one large firm, with some 
arrangement for running the whole thing for a series of years. That firm 
then obtained finance from tke banks, and had the whole thing in their 
hands. That method of working had certainly resulted in some very 
successful installations, and it bad also had the effect that the great 
German manufacturing companies had become very powerful, and naturally 
succeeded better financially tban their English competitors The conse- 
quence was that they had very large sums of money at their disposal. 
They were iu touch with the finance of the country, and it was very much 
easier to get electrical projects of all sorts carried through than it was in 
England, quite apart from the question of the attitude of the Legislature. 
Of course there was no doubt that the attitude of the Legislature in 
this country had been most unfortunate. They hoped something would be 
done to remedy this later on, as it had had & most detrimental influence. 
Coming to the point upon which Mr. Hammond was speaking at the 
last meeting— viz, that when they went to Switzerland and 
saw the electrical power there, the obvious question was that, even 
if we had not the water power here, could not we do the same thing 
by steam? But it was desirable to point out that that was not 
a fair inference to draw. The conditions were not abeolutely 
the same. In Switzerland they had very expensive coal, and water 
power at a low price. Therefore, if they were to have power at all, 
it was necessary for them to utilise their water power. On the other 
hand, in England we had cheap coal and we had steam engines. Therefore 
the problem was, could steam engines be replaced by power generated in 
the central station! These two problems were different, and if they did 
not want to have a financial wreck it was very important to distinguish 
between them. It was not a mere question of the cost of coal. This came 
in to a very small amount. When he was working out the figures for the 
Midland Electric Corporation, he went to a friend who was the engineer 
of a large steamship company, and asked him what were the figures being 
used now in the design and running of marine engines. He told his friend 
he did not want mere test figures, but the sort they expected to get on 
ordinary runs. The result of this inquiry had been to learn that this 
particular steamship company were building five steamers on a basis that 
they should give 1 H. r. for 1-d5lb. of coal in actual running. In a power 
station they would employ purer coal than on steamers, and more of it; 
but if they took about 1,000 H.. hours per pound of coal, and if this could 
be got for something like 5«. per ton, the cost of coal affected the problem 
only to a very small extent. It was y ^ question of capital cost. He 
had, on the occasion of Mr. Crompton's Paper on cheap fuels, shown a table 
in the discussion which showed that the cost of a 50 H.P. steam engine 
complete came to something like £20 per horee-power. Now, if they put 
up a large central station to do the work of that steam engine, they would 
have to put in a capital expenditure of something like £50 or £60, and 
the trouble was whether the saving which they would get in generating 
steam iu & central station would justify the difference in capital expendi- 
ture. Were the conditions such as to justify that extra capital expendi- 
ture and pay interest on it. That was a matter which required very 
careful consideration in any power scheme. 

Mr. LEON GASTER said he could not let this opportunity paes with- 
out saying that if any of his Swiss colleagues came over to England, they 
would find the English people as they are and not as they are painted by 
the Continental press. "They would also find enough work in England to 
appreciate, and not only would they go back as happy as they ought to be, 
but they would be proud of their new colleagues, 


Mr. W. M. MORDEY, as a member of the Swies committee, said that 
practically the whole of the work was done by the President and his very 
able lieutenant, Mr. McMillan. He thought they ought to draw a few 
general conclusions from this visit. They had seen a great deal during 
the tour, and they would watch with very great interest the develop- 
ment of everything new they had seen going on there. One of the 
lessons they had to learn was, a« he had said on an occasion when they 
met their Swiss hosts, was that they bad to look to Seitzerland rather 
than to America for guidance for future work. He felt that the Americans, 
although they had done & great service in the development of electrical 
engineering, were rather settling down to & fixed idea that their only duty 
in life was to sell what was American standard stuff at the time. We were 
still under this influence, and it had really had a prejudicial effect both 
here and in America. We were being forced to adopt American methods, 
although they were admittedly obsolete, because our manufacturers were 
not able to produce apparatus required to supply the demands in this 
country. The English manufacturers were therefore preparing to meet the 
demand by following American customs rather than by developing what 
the Americans themselves would like to produce now if they could start 
with a free hand. Let them watch the experiments in Switzerland, and 
they would ultimately see a great deal of this complicated machinery which 
was now being put in to transform swept away. As the President had 
said in his address, they used ‘alternating currents on the?motors, and they 
ought to be able to get rid of the intermediate steps by which they trans- 
form and re-transform in order to make them alternate currents. The 
chief thing he had been struck by in Switzerland was the difference in 
business methods, and he had noticed the same thing whenever he had been 
in Switzerland, or Germany, or Austria. People asked why in Germany 
and Switzerland the bankers supported the manufacturers. They did so 
because they knew the men who controlled the business part of the under- 
taking were practical men, and they had confidence in them doing 
their work well; and they also knew that they were simply working 
for the good of the industry on sound engineering lines rather 
than under the control of men whose objects were very often entirely 
different. It was often tbe case in this country that the men who 
ran the businesses were not practical men, and very often had n> business 
knowledge. This was one of the reasons why the bankers supported tbe 
manufacturers abroad and not here. Another thing was—and he was 
glad to see Mr. Trotter present —they had seen in Switzerland how very 
well they got on wifh the minimum control by the authorities, In London 
a few years ago they had had a strong opposition to an underground rail- 
way because it would disturb third year s'udente from working with 
instrumenta that were not being used on any useful work. In Berlin, if 
the instruments in the colleges were not correct, they made them meet the 
conditions. They felt they were there to help the industry. Another 
thing in favour of the manufacturers in Switzerland was that they were 
working under no restrictions. They had no consulting engineers, or at 
least those they did have were tame ones, who specified what could be 
obtained easily and cheaply, and did not specify all sorta of conditione. 
Therefore they saw the Swiss engineers manufacturing things with very 
much more freedom as to design than waa possible in this country. With 
regard to the equipment of the Central London line, he did not think the 
engineers could have done anything else. They had to put in something 
which they knew would work, and could not afford to experiment. He 
mentioned this because some of the remarks on this subject seemed to 
cast a reflection on the engineers of the line. The Burgdorf-Thun line 
was started a few months ago. but the Central London was schemed years 
ago. lfever it waa possible to take the alternate current direct to the 
motors, they had the alternate current there to do it with. In conclusion. 
he offered, on behalf of the committee and Institution, their very great 
thanks to their Swiss hosta and fellow engineers for the splendid way in 
which they had been received, and for the very good time they had had 
generally, and he would give one reason why they should repeat these 
foreign visits. It was a reason given by Byron :— 

How much a fool who's been to ltome 
Excels a fool who «tops at home. 


CORRESPONDENCE. 


TELEPHONIC VOLTAGES. 
TO THE EDITOR OF 


THE ELECTRICIAN. 


Sir: It is known to some of your readers that 1 have been 
engaged for several years in endeavouring to perfect a system 
of alternating measurement. This system, after very careful 
consideration, I based on the use of electrostatic instruments. 
The general type of instrument I have evolved for the purpose, 
particularly of an alternating wattmeter, I showed at the 
Physical Society last May. Owing, however, to the delight- 
fully businesslike way in which the Physieal Society conduct 
their affairs the description of this instrument has not yet 
appeared in their Journal. 

During the last year it has become increasingly apparent to 
me that in connection with this system of measurement it 
would be desirable to have what I call an “electrostatic 
ammeter.” Strictly speaking, of course, such a term is a 
misnomer though convenient in use, what is meant being 
really an electrostatic voltmeter capable of showing the small 
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fall of potential across a low resistance. For this purpose I 
have, during the last years, been engaged in trying to increase 
the sensitiveness of an electrostatic instrament which can be 
used either as & simple voltmeter or as an electrometer, and 
suitable for use with alternating currents. 

Some time since I succeeded in getting readings as high as 
80mm. for one volt difference of potential on a reflecting 
instrument with the scale at two metres distance, Lately 
I have still further improved the sensitiveness, having 
been able to secure readings as high as 80mm. for one 
volt with an instrument coupled up idiostatically or as a 
voltmeter, and with some care I think this deflection could be 
doubled. 

Before the Physical Society I stated thut my instrument was 
then about 12 times as sensitive as the types of electrometers 
usually employed. As now arranged, the instrument is about 
200 to 250 times as sensitive as the Mascart type of 
instrument. Under these circumstances it is possible to 
detect voltages as low as one-tenth of a volt alternating, 
and as the capacity of the instrument is of the order of 
one-hundred-thousandth of a microfarad the quantity or 
amount of electricity which can be detected is extremely 
minute. 

Having got so far, it struck me that I must be in the 
neighbourhood of being able to measure the voltage of 
telephone line currents, an object on. which I started working 
about 15 years ago. Accordingly, a fortnight since, I coupled 
up a telephone transmitter to the instrument and commenced 
singing sustained notes into the mouthpiece. I am gratified 
to say that the first attempt was successful, and I succeeded in 
getting a good deflection. Having since repeated the experi- 
ment before several well-known engineers, I now feel justified 
in making the results public. 

I estimate that with the usual type of instrument the 
impressed voltage on the circuit when speaking into the trans- 
mitter in the ordinary way is between } and 3 of a volt. This 
is the average voltage produced on the secondary of the trans- 
mitter coil by singing into the transmitter a note of about the 
same loudness and pitch as the average voice. 

Knowing the other conditions of the circuit, a number of 
deductions can readily be made from this faet, but I prefer to 
wait a little to admit of the matter being gone into more care- 
fully before generalising further.— Yours, &o., 

London, S.W., Jan. 22. G. L. AppENBROOKE. 


SMALL WATER POWER UTILISATION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: We note in your December 22nd issue an article entitled 
“Columbus Arc Light Plant." In the December 28th issue 
of the Engineering News there is something further about this 
plant, and since then we have received letters from all parts 
of the country, some of them expressing their views that the 
plant is impracticable. Of course, none of them can cast any 
reflections upon our wheels, nor do they. We simply supplied 
what we were asked to, and our work is giving entire satis- 
faction. But to a certain extent they are wrong as to the 
practicability of the plant, because certain conditions make 
such use of water-wheels quite practicable. We recently 
received a letter from a Californian engineer, who states he 
has an overflow from his pumps, for which he has no use 
except to gather in a tank and use.the fall of water to run 
water-wheels to run dynamos. Whether he uses this excess 
water or not, the overflow goes on. We have another case 
similar to this one, where we have used our wheels in one of 
the principal hotels in a large city, the water being supplied 
from a tank in the roof. In this case the machinery they had 
before they came to us created such a noise that it disturbed 
their guests. Since using the design we got up for them, they 
write us: The wheel you sent us is a veritable blessing to our 
hotel and guests, as there is no noise, smoke, and little atten- 
tion is needed.” So there are certain conditions in which 
water-wheels used in small plants, as the Columbus (Ohio) 
plant, are distinctly of advantage.— Yours, &o., 

American InputseE WHEEL Co., 


New York, Jan. 11. By H. P. Camppe.t, President. 


LEGAL INTELLIGENCE. 


— — 


Rücker v. London Electric Supply Corporation (Ltd.). 
On Friday last the proceedings of this action were resumed. A full 


report of the proceedings up to Thursday appeared iu our last issue. 


Mr. FLETCHER MOULTON, in opening the case for defendants, said 


that his learned friend, Mr. Bousfield, had made excuses for a patent which 
had been worked broadcast over the country by half the electric lighting 
companies which are in existence, and had been so worked for several years, 
and the action was brought in the last few months of the patent' life, the 
case being tried after it had actually expired. That was a very remark- 
able thing. Mr. Bousfield had made excuses which, standing simply on 
counsel's statement, would be really not relevant at all to the litigation 
abroad. Mr. Bousfield had referred to the result of such litigation, and he 
had no right so to do. 


His LORDSHIP: He haa not proved it. 
Mr. MOULTON : No : and after all it is incorrect. He asked the Court 


to diatinguish carefully between what was invention and what was merely 
the realisation of something that was already kuown. 
commence an industry of this kind until there was an accumulation of 
knowledge promising so much that they could step from the individual, 
sporadic use of the means at disposal to large schemes of combined action. 
That accumulation of knowledge, applied to the new circumstances, would 


People did not 


produce strikiog new results ; but it did not follow that there had been 
one atom of invention in producing those new results. It might simply 
be that that knowledge, working on a small scale, had now the opportunity 
of working on a large scale, and that the results were due to no new 
invention, no new knowledge, but simply to the power of applyiog the 
existing knowledge to new means and new circumstances. The change 
produced by this change of field was most marked when they went back to 
the infancy of an industry of this kind. The contrast between a year 
before and a year afterward was so great that they were inclined to speak 
of those years as years of great invention. As a rule, bowever, they were 
only years of great development. Electricity had been studied at the date 
of the patent on a more or less large scale for many years. Its real develop- 
ment had been due to a large extent to Faraday, between the years 1850 
and 1850, and its laws were thoroughly known. If they went to a book, he 
doubted very much whether they would find one which would take higher 
rank than one which he himself (Mr. Moulton) had studied at college, 
by Clerk Maxwell. But the practical use of electricity, except in such a 
thing as plating, where it was indispensable, was small, because the 
main sources of it were chemical and came from a battery, and 
those methods were expensive ou any large scale of action. The 
great change came by the discovery, in 1870 or thereabouts, of the 
dynamo machine. Gramme was one of the first to discover it, and 
his patent was sent out from beleaguered Paris by pigeon-post in 1870. 
At the same time that they discovered that they could get electricity from 
mechanical power, they also found that they could get mechanical power 
from electricity. Thereupon the question arose, Can it produce light 
cheaply ? and the arc light —which had its disadvantages, of course, because 
of its heat, but which was wouderfully cheap—attracted attention. In 
1877 and 1878 that light was beginning to take an important position in 
industrial work. At the same time Edison and Swan—and both of them 
deserve the credit for it—gave a much more manageable light by the 
incandescent lamp. From 1876 onwards they worked at that, and in 1878 
Edison brought out his incandescent lamp, just about a week before the 
Swan lamp was patented in England. When that lamp, which required à 
certain pressure to work it, and which therefore was put to atraddle two 
different conductors, with the advantage that if you turned one light out 
the others continued to receive the supply, was devised, then there was 
initiated the idea of electrical distribution. He used the word “ initiated " 
carefully. He denied that it was an invention. When it was suggested 
that there should be lines through a town kept at certain tensions, going 
through each house at certain tensions, so that people could put their lamps 
across these lines in multiple arc, it was not an invention, but something that 
Edison and others had already done. He would refer to tbe analogy of water. 
In olden times each householder provided himself with water, but to get 
it to the top of the house he pumped it up through the different storeys. 
When waterworks were constructed the water was delivered at a certain 
pressure to each of the houses, and there was no invention in that. Sup 

pose a man has said, “Oh, I will take out a patent for supplying water 
to the upper storeys: you used to pump up to the upper storeys, but 
I will take a pipe up, and sv provide supply to the upper storeys.” The 
answer to any application for a patent for that would be that this was 
intended to be done by water under pressure, and that it was no invention 
to do that with water under pressure which was being supplied in 
that house. There was no novelty unleas they changed the source of 
power. When Edison found that there was a use for electricity £0 
univeraal in its application—the incandescent light, which required con- 
stant pressure—he set to work with the view of laying on electricity for 
the eommunity at constant pressure, just as water had been laid 
on at constant pressure, That was not an invention. It was found, 
when application was made in 1881 to the Legielature for powers to 
inaugurate this kind of distribution, that that question —whether the need 
was a public one of sufficient importance—was a question which had 
to be looked into, and in 1882 the Legislature decided that it 
was. In that year the Legislature laid down certain rules in regard 
to it which admirably showed what the then state of knowledge was 
as to distribution. The important thing that they laid down was this. 
They said that they would not allow any company to control the use of 
electricity; that they did not know, what future uses might be invented 
which might be largely for the good of the public; that the only thing 
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they contemplated was electrical energy, so that as water was sent into 
houses so electrical energy might be sent into houses in such way ax that 
every individual might have it under his own control, just as he had the 
water under his own control, and that Parliament would not allow any 
company to interfere with that control This showed that according to 
the knowledge of that day it was perfectly recognised that by generating 
stations tbey could give supplies of electrical energy just as they could give 
supplies of water ; and therefore the analogy between water and electricity 
held good to that extent. That was all that Parliament could permit ; 
and that was a general Act. But in the following year, on the demand of 
an immense number of applicants, the Legislature had to face the problem 
of how they could arrange that the energy could be supplied. It had to 
be supplied in a way which would leave it open to any man to use it as he 
bked; and what Edison bad been exhorting was so obviously the right 
thing that the Legislature specially recognised that as a possible way of 
supplying energy. In provisional orders under the Flectric Lighting Act 
they did not contine themeelves to saying what systems might be used. 
They mentioned two systems, and any other that they might approve ; 
but the only one they worked out carefully was Edison's idea of distribut- 
ing electricity at a definite pressure. They stipulated that if a person chose 
that method, then he must undertake that at two poles in a customer's 
house there should be a pressure which should be what was called a 
standard pressure ; and the company was not to ask what the customer 
did beyond those poles. Everybody had a right to look upon those two 
poles as being a machine giving electrical energy at that potential. He 
would submit with the greatest confidence to the Court that tbere was not 
aud could not be any invention for using those two poles for any purpose 
for which an electrical machine had been used before. He might call ita 
new statutory machine. He submitted that the then position of distribu- 
tion in electrical knowledge cut out distribution abeolutely from being an 
element of invention. Tbey bad to start behind their poles if they were to 
have au invention. Let his lordship see what that meant. These trans- 
formers—if he might put it so — were dead things. They could only work 
from a source of electric energy. But it was said that the poles were never 
thought of as a source of alternating current at constant pressure. So 
little was that true that both continuous and alternating current were 
separately legislated for in 1883. Continuous current was first treated, and 
was rather petted because it was felt to be mure generally useful. But 
the alternating current, being cheaper to make and more useful for 
other things, was separately legislated for and separately described. 
Well, these transformers had been used with alternating machines and 
put on the poles of such machines ; and so they had got their statutory 
alternating machine and put their transformers upon it. So that, down 
to that point, he would submit that there was no invention, and that this 
was aclaim for drawing off electrical energy simply by straddling trans- 
formers over the mains. But what did the plaintiffs say beyond chat! 
They eaid, "Yes; but we put on our lamps in parallel in the 
secondary." In reply he would say that the plaintiffs’ claim was not only 
for electric lighting but for any purpose; and could be say that putting 
lamps in parallel on a circuit was going to be held for 14 years? They 
eaid tbat it was the secondary circuit of an induction coil ; but one of their 
own witnesses had told the Court that that was the way they were put on 
by Gaulard and Gibbs years before. To tell him that he was not to use 
his secondary circuit, which there was no invention in getting, for any 
purpose he liked, for sending the current through a group of lamps, 
appeared to him ludicrous. The plaintiffs said that they must not 
put lamps in parallel. Why! The plaintiffs a'so claimed the position 
of the transformer. But that claim was impossible, for macbines 
in that position were contemplated by the Legislature, and legis- 
lation was the moet conclusive evidence of common knowledge. 
Coun- el then quoted froin the evidence on the question of common know- 
ledge in 1885 of instruments that would raise or lower the tension, to 
show that they were known and that the legislative customer could make 
his own circuit at whatever tension he pleased. The plaintiff had relied 
on the words “system of distribution." But system of distribution was 
timply scale, and scale did not make a patent. If merely todo a thing on 
a large scale would render a patent valid, then company promoters would 
be the greatest inventors in the world. To assert that the mains were to 
be high preesure and the transformers low pressure was merely to state 
scale of pressures. If it could be said that these patentees pointed out for 
the first time the advantage of saving copper by distribution at high 
tension, there would be something in this claim, but Edison and 
Deprez both had pointed out that it was best to distribute at high 
pressure. 80 that, taking into account the then knowledge of 
machines, the defendants were only using known machines which 
were in known use and in known ways, and the then knowledge 
was such that they were only using them for their ordinary purposes. 
Witnesses (Mr. Mordey and Mr. Swinburne) on the other side had 
admitted tbat drawing off from parallel mains and using the current in the 
secondary was old. He (counsel) impressed on his lordship that that was 
the real invention, if the specification was read. A new use for an old 
thing was not subject matter for a patent. Here they had the very thing 
applied to arc lights. That was suitable for incandescent lamps. Why 
should it not be put on if it was euitable for incandescent lamps, and why 
not for a group of lamps? It seemed to him (counsel) that Brush“, in a 
previous patent, bad told everything. Brush said hie lamp could be used 
for alternating machines or not. That seemed to him absolutely fatal to 
the present claim. Referring to an article on Fuller“ in The Timex, counsel 
said that Fuller told to intelligent readers how to arrange their mains. 
It was admitted that what Fuller told them wax parallel distribution. 
` He called his lordsbip’s particular attention to the fact that Edison“ bad 
done all that the patentees in the present case did, and more. Edison was, 
and always was, a great enthusiast for the continuous current. He wanted 
to get the advantage of distributing at high tension, but he had not a 


* Extracts from these are given below. 


machine which would transform down a continuous current. As the 
current entered his transformers it was au alternating one, aod it was of 
the same pressure, only it was always going in opposite directions. It was 
an alternating machine at a constant pressure. Although he got it out at 
one end as alternating current, Edison reversed again, and the coneequence 
was that he sent it out pieced together. like overlapping pieces of paper, so 
as to make it continuous. Edison actually did that so as to get a high- 
tension alternatiog, which be turned into a low-tension alternating. 

à His LORDSHIP: Was the effect of all that that he had transformed 

own? 

Mr. MOULTON : Yes. 

His LORDSHIP : And was successful ? 

Mr. MOULTON: Oh, abeolutely. And the important thing is that 
when be has transformed down he treats it as an incandescent light 
circuit of constant pressure, and he puts his lamps in parallel. What the 
patentees claimed was that they had invented a system by which tension 
was made as constant as possible, In the circumstances that looked like a 
general claim, and his submission was that it was bad. It wax a new 
doctrine to him (Mr. Moulton) that judicial cognizance was to be taken of 
English electricians as being more ignorant than those of other countries. 
Edison showed them the high-tension constant and the low-tension con- 
stant, and he did not think it necessary to tell English engineers that there 
was a constant relation between them. Deprez unquestionably treated it 
as a thing of common knowledge. It was only when the thiug came into 
court that Zipernowsky and Déri told the world everything. Apart from 
this, there were books written on the subject, and the rights of the public 
were not based on the sluggixhness of people to learn the knowledge which 
existed. 

The learned counsel then reel and commented on the olaintiff's complete 
specification, Referring to the passage, But the distinctive feature of 
our system of distribution is that each group of induction coils or trans- 
formers of the several stations of second order «hall merely constitute 
branch circuits of the main line for the primary current —viz., the primary 
circuits of the several local centres—any one of these being taken ax a 
whole, are connected in multiple arc," counsel said the patentees might 
have said that the distinctive feature was admitted to be Brush's Fig. 9. 
A man did not get a patent because a curious phenomenon took place. 

LORD KELVIN, examined by Mr. Moulton, said he had taken rent 
interest in all economic developments of electricity during his lifetime. 
He remembered the first Electric Lighting Act in 1882. At that time the 
idea of distributing electricity was very prominent to the public mind. 
The ordinary method of distribution proposed was called parallel. Parallel 
distribution by alternating currenta was actually carried into effect in 1882. 
in the Health Exhibition and at the college of Peterhouse, Cambridge. 
The characteristic of distribution in parallel was that the tension at the 
poles remained constant, or as constant as could conveniently be had. A 
transformer was a new name for an induction coil, It was a name about 
17 years old. It was known that induction coils would trinsform up or 
down, he thought, in the years 1850 or 1860—certainly long before 
1885. The lawe of induction were known and calculations made from 
them by Maxwell in 1868, and by electricians ever since. There was 
nothing with regard to the behaviour of induction coils that was known 
now that was not known in 1868. Improvements had been made on the 
very earliest induction ovils, especially on the subdivision of the coil that 
was made certainly before 1870. Of oource there had been improvements 
according to the new needs, but those were improvements in design, but 
not in principle. At the date of the patent, or before, if a man wanted to 
multiply up the tension of alternating current it was known how to do it, 
also how to multiply down. Speaking of Brush's Fig. 9, tbe witne» 
stated that there was no novelty in substituting for an arc lamp ten 
ordinary incandescent lampes, uch ax were usel in 1882, in parallel. The 
incandescent lampe were not known at the time of Brush’s specification. 
The only lamp known was the are lamp. The witness also stated that 
Fuller did all that the plaintiff claimed to do. Edison also did what the 
patentees in the present case did, and more. The fact of transformer 
being put across the poles was known before the date of the plaintiff's 
specification. 

Mr. MOULTON : Aye or no, would it be known that that would multiply 
either up or down the tension of the circuit !—Perfectly well known. 

Was there any novelty, then, in the cousumer getting a circuit of a 
different tension to his primary !- No. 

Do you find anything in this specification which in your opinion was 
novel at that date '—The wituess said it may have been novel in the sense 
of not being generally known, but not novel to a person with scientific 
knowledge. Any person who was versed in Edison or Fuller would know 
that there was nothing novel in it. 

Crogs-examined by Mr. BOUSFIELD : The parallel arrangement with 
feedera in a network was well known in the year 1885. 

Mr. BOUSFIELD: That was witbin an area not too great ! That was 
a thoroughly practical system: of distribution !— Mes. 

Witbin an area not too great ?—Ycs. 

As we have heard, as you extended your area, trying to cover a wider 
area, you would get your conductors larger aod larger, and at a certain 
point it would become unpractical, having regard to the cost of copper! 
Yes ; the object of the feeder arrangement of coure was to keep the poten? 
tial approximately uniform over a considerable area. The feeders might 
then lose a great deal of energy ou. the way. In 1885, 1884, and 1 
incandescent lamps had been recognised as & practical mode of applying 
electric light for general purposes. For those it was necessary that the 
mains should be kept at a potential as nearly constant as possible. The 
desirability, if it were wanted to cover a large area of being able t» distri- 
bute at a high potential and use at a low potential was aleo recognised. 

Mr. BOUSFIELD: Aud the means of doing it—the only mews of 
doing it which is recoguised in the Act, I think—is by having storage 
batteries—secondary stations, as it were, with storage batteries, those 
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storage batteries being charged by mains distributing at a high poten- 
tial, and then a consumer's supply being taken off those storage batteries 
at a low potential — That was a method which I am not aware was recog- 
nised in the Act, but it is a recognised method. 

In further croes-examination, witness stated that he himself took out a 
patent for such a method, and, if he remembered aright, also described it 
at a meeting of the British Association at York. He had himself, before 
1885, patented an appliance for changing systematically and automatically 
the connections from those for charging at high tension to those for dis- 
charging at low pressure. This storage battery system with charging and 
distributing mains was not adopted to a large degree. Storage batteries 
were too costly, and at firat they came to pieces. 

Mr. BOUSFIELD: There were many difficulties which one need not go 
into. Electricians were hard at work in 1880 to 1883 and 1885 endeavour- 
ing, if they could, to find a better system for distributing electricity 
at high tension and utilising it at low tension !— Ves. 

There were a great many discussions in learned and unlearned papers, 
and at meetings of electrical engineers, and so on ?—Yea. 

I need not refer to them all, but the only one which stepped out of the 
area of experiment, so far as one knows, was that of Gaulard and Gibbs? 
Yos, I believe 80. 

They had an idea, and they worked on the idea that by the use of trans- 
formers or coils they hoped to solve the problem !—Yes. 

And they initiated the system which we know was tried at the 
Aquarium, on the Metropolitan Railway, and on a much larger scale at 
Turin, before the year 1885, was it not *—Yes. 

And they met with very partial success, did they not ?—Yes. 

In reply to further questions, witness stated that he did not then 
know of Brush's suggestion, Edison’s patent, or the article describing 
Fuller's idea of lighting a town; but he and a good many people 
knew all that was to be known from the text-books and from scientific 


papers. 

Mr. BOUSFIELD : And the desire of everybody being to get a practical 
system of distributing electricity at high tension and use it at low tension by 
means of transformers and otherwise, how was it that no one at this date had 
thought of this simple system of the plaintiff's patent '— Because I believe 
people were satisfied with the continuous current, and believed that con- 
tinuous current would be better for all purposes than any other. 
I think many of the ablest electricians did not think it advisable to use the 
alternating-current system even after it had been brought into use in very 
many important works in London and elsewhere. 

But what I want to point out to you is this: The continuous-current 
aystem with a feeder arrangement enabled you to solve the problem within 
a more or less limited area t—Yes ; and by multiplying the central 
stations a very good result was obtained. 

Of course that did very well with regard to multiplication of central 
stations ; but when you had scattered consumers it would not do, would 
it? You could not put up a central station to supply a few odd con- 
sumers ?—That is rather a difficult question. It would have been very 
much better, in the opinion of many, that a direct current should have 
heen used in cases where an alternating current was actually used. 

Are you still prejudiced in favour of the direct current! — No, I am not 
prejudiced at all. The first installation I ever used at all was in my own 
college at Peterhouse, which was an alternating current. 

I believe at that time direct-current machines were hardly obtainable 
for giving a constant potential — By 1883 they were obtainable. In 1881 
and 1882 I think not. I remember in my own case I had great difficulty 
in getting from Messrs. Siemens in 1881 a direct-current machine, but 
about two years after that the difficulty had ceased. 

At all events, it was in those years— 1882, 1883, 1884, and 1885 - recog- 
nised that the feeder system even with a three-wire system superadded 
only solved the problem of distribution practically within limited areas ?— 
Limited to a great many miles. 

Witness went on to say, in further cross-examination, that Fuller had 
suggested using transformers with low-tension mains in order to get a high 
tension in his lamps. That could be done, and the opposite could also be done. 
Referring to the specification, witness characterised the passage The 
apparatus for the actual utilisation of electricity, as incandescent and arc 
lamps, electro-motors, &c., are in all cases connected up in multiple arc in 
the local secondary circuits, as a useful piece of information. One of 
the commonest applications of electricity was to have four, five, or six mock 
candles for electric Bight standing up looking like wax candles. "These 
- were perhaps 10 or 20 volt lamps, and five of them in series from the 
mains, and in almost every house in London you would find & mixed series 
and a parallel system in the local secondary circuits, Gaulard and Gibbs 
had the lamps on the secondary circuit in parallel. 

Mr. BOUSFIELD: Now, if you used transformers in the way 
proposed by Gaulard and Gibbs, the resistance in the coils of the 
transformers has nothing to do with self-regulation, has it?—I have not 
thought that out. 

At all events, you agree as regards this matter of relatively low resistance 
that it is a matter of vital importance in the construction of the coils under 
this system, if you are to get the effect of having constant potential in 
your circuit It is no more important than in other electric dynamo 
machinery. 

That is not my question. It may be of vast importance in others, or not. 
But I ask you if it is not in this transformer system absolutely essential, in 
order to get constant potential in your lamp circuits, that you should obey 
this direction ?—The resistance of the transformers must be relatively low. 
_ Provided only you have sufficient turns of wireand strength of induction, 
it cannot be too low ? That is quite true, 

In answer to further questions, Lord Kelvin said he supposed it was 
largely owing to his own influence as & practical electrician that the idea 
of distributing at high tension for electric lighting and using it at low 
tension was brought to the front. He had put forward the idea as an 


essential, ds something neceesary for transmission to a great distance, and 
in the Gaulard and Gibbs case he had said something to that effect. 

Mr. BOUSFIELD: Your practical working out of that idea was to have 
secondary batteries charged at high tension and from them to have 
consumers’ mains at low tension ?—That was the plan I proposed. I saw 
no other plan except step-down dynamos—that ie, transforming down— 
using high-tension power to drive a motor which gives low-tension power. 
My own idea was to do it by direct current. I had no idea then of doing 
it by alternating current. I did not put it into practice. I simply gave 
the idea, and a year or two after giving the idea I lost confidence in think- 
ing it was the best way of doing it, or that it would be practically useful. 
It is partially used to this day, but not for transmitting to great 
distances. 

I suppose you would agree that in making a useful invention you have 
first of all to conceive the idea aud look upon it as a hypothesis worth 
trying, and then put it to the test of experiment to see whether it would 
answer your expectations /—Yes. $ 

As regards the system described in the specification of distributing by 
means of a high-tension alternating current with transformers across the 
mains in parallel, and with a secondary circuit in which the lamps are 
arranged in multiple arc, you do not find any trace of that in any of the 
prior specifications '!—I find that in Edison's specification. I find there 
that very idea, but with continuous current instead of alternating current. 
I find the idea anticipated in every detail, except the idea of transforming 
down ; although in those anticipations the inventors may have thought of 
transforming up. 

You know that the difficulty was the weight of copper, and that was to 
be solved by transforming from high tension into low tension somehow ? 
— Yes. 

As a means of solving it, had anybody thought of a system of high- 
tension alternating -current mains with transformers consisting of 
simple coils, the secondaries of which were connected to low-tension mains, 
with lamps in multiple arc !— The apparatus for doing it is suggested in 
Brush’s patente, and Gaulard and Gibbs came so near to it with their 
multiple are on central circuit that it was only necessary to straddle to 
secure the result. That was the only alteration (to put the primaries in 
multiple arc instead of series) necessary to make it effective. All the 
invention required was that, while the lamps in Gavlard and Gibbs 
were in parallel, they had also to put the primaries in parallel in the 
mains. | 

But I ask you, having regard to the increasing size of areas and the in- 
creasing weight of copper, what was the problem to be solved if any- 
body—as a means of solving that problem —had conceived the idea of using 
the mains with a high-tension alternating current, with transformers, with 
simple coils and a secondary potential The method would have occurred 
to me in an instant if I had seen the previous specifications and had been 
asked how would you carry out that object. Any person with Brush's 
specification or Gaulard and Gibbs before him would have seen it. You 
would only have had to change from one of the well-known modes— 
series—to the other well-known mode — parallel. 

In answer to Mr. Justice Farwell, Lord Kelvin said he first saw 
the series system of primary transformers in use at the Grosvenor Gallery, 
and soon after—he thought in 1886—there came the change by Mr. 
Ferranti from series to parallel. 

In further cross-examination, Lord Kelvin said that, almost without 
exception, practical electrical engineers at the date of this patent con- 
sidered that the loss by keeping transformers always in connection would 
be great. Until Mr. Ferranti took the matter up almost everybody thought 
that it was not a practical or economical system. A system of having a 
transformer in the house for every user was not approved ; but Mr. 
Ferranti saw that the use of a transformer for each house was practicable 
and absolutely essential. 

Mr. BOUSFIELD : Ferranti himself regarded the alteration, from 
placing the transformers in series to placing them in parallel, as one of the 
most important improvements made in the apparatus !—A very important 
improvement, but also an improvement in the transformers ; and I believe 
that that led to the initial partial success of the Grosvenor Gallery system. 
In the Gaulard and Gibbs case he (Lord Kelvin) said on May 22, 1882, that 
there was an important congregation of gentlemen connected with elec- 
tricity supply who gave evidence before the Select Committee on the 
Electric Lighting Bill. Sir William Siemens’ idea, and bis own, then was 
that small areas of say a quarter of a mile were the right thing for lighting 
towns. That practically would be the Edison system, and he (witness) 
then said that it might be dangerous to bring wires of high tension into 
houses at all. He first saw the application of induction coils in parallel at 
the Grosvenor Gallery in 1886, and he then saw how it could be applied to 
a town., ` 

Mr. BOUSFIELD : And so far from this alteration being obvious in 
1886, even after this had been proposed and Ferranti had seized upon the 
idea, there were many prominent electricians who still regarded this sug- 
gestion as an unpractical thing ?—Yes. 

Prof. Forbes, for instance ?—Yes 

I have here an article by Prof. George Forbes, in The Electrician of 
Feb. 26, 1886, on “Some Points of Electrical Distribution.” He there 
discusses this very system of Zipernowsky and Déri, and comes to the 
conclusion that it was an unpractical system, and suggests another means 
of using the transformers instead of putting them in parallel. Does not 
that confirm the view that electricians even of the first order had had their 
minds attracted to this system, but still found difficulty in regard to it ?— 
No; I do not remember having read the article by Prof. Forbes. If Prof. 
Forbes had known what was stated in an article in the German journal 
Electrotechnik, he would not have written as he had done in The Electrician. 
Prof. Forbes might have known of Zipernowsky's patent, but if he had 
seen that article he would have known better about it than he could know 
from the patent itself, 
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But in 1885, wherever we can find references to Zipernowsky's patent in 
the literature of the time, we can find many electricians of high repute 
who thought the system would not do; and before Ferranti took it up 
very few electricians thought it would do ?—I do not know that that is so. 
Zipernowsky's article was in anticipation of bis patent, and it described his 
experimenta, The subject had been fully investigated before this patent. 

In re-examination by Mr. Moulton, Lord Kelvin stated that the 
plaintiff's specification added notbing to the knowledge of the world as to 
the arrangement of the ceils in parallel. He found nothing in the claim 
which bad not been done before. The success of coils in parallel was 
due to the fact of the electromotive forces in the secondary being 
independent of the resistance. If that was so, current would increase as 
demanded. There was no evidence to show that Dr. Hopkinson did not 
kuow of this. Parallel distribution was well known iu 1885. 

Now, when parallel distribution was known, was there any invention in 
proposing to do at 20 places what was done at one !—No. 

Was there any invention in exciting the induction coil from the two 
poles in a coneumer's house 1—No. 

And, remembering Brusb, was there anything novel in suggesting that 
you should draw from parallel mains by transformers in parallel! No. 

M. EMILE FESQUET (examinel by Mr. Fletcher Moulton) said 
he became acquainted with Mr. Gaulard in 1882, when be was first work- 
ing ou transformers. Witness was an electrical engineer, now carrying on 
business in Paris. When Mr. Gaulard came to him he was working for the 
Jablochkoft Co. Witness was at the Aquarium exhibition of 1883, when 
Mr. Gaulard had an exhibit there showing distribution of electricity by 
transformers. It was worked at the exhibition, and witness helped to 
work it. There were two machines of four columns. The secondary wire 
was four times thicker than the primary, and each column was a separate 
induction column, and could be connected either in series or in parallel, and 
the lamps were put in parallel on the secondary wire. He had done it 
there himself, both in series and in parallel. That was done many times 
every day, and was à common tbing—common knowledge. They were 
quite familiar with the induction coils, and knew what the tension would 
be on the secondary. 

In croes-examination by Mr. Bousfield, witness said he had made trans- 
formers for Gaulard and Gibbs in 1884. 

Mr. BOUSFIELD: Mr. Mordey found, with one transformer of Gaulard 
aud Gibbe, that when you varied the total current in the lamps from no 
amperes to 27 amperes, the voltage in your lamp circuit fell hy about 25 
per cent.? — Yes, and that would be bad in practice. 

That would be due to the resistance being too high !'—Yes, in the 
transformer. 

When you are working on a constant-current system instead of a constant. 
potential system, the difference of resistance in the system is of mall 
importance ?—Of course. 

But in the Zipernowsky system the question of relative resistance in 
the transformer is of great importance !—Yes, when you work in parallel. 

Now, do you suggest that in any text-book of that time such a 
phenomenon had been pointed out —1 cannot say about the text-books, 
but I know that we all knew about it. 

Witness was shown an illustration, and asked if it was a picture of what 
was exhibited at the Aquarium ?--Yex. There are shown four columns, 
and there is a little switch at the base of the instrument. The purpose 
of that switch was to put a plug on the main line. The switch only 
affected the primaries. If they put it on the first point, there would be 
one primary working : if on the second, there would be two primaries ; and 
80 with tbe others, but not necessarily in series. 

Then will you tell me what that switch is for, and what it did when you 
put it on the first, second, third, and fourth columns ! —When you put it 
on the first you put the first column on the circuit on the main line, and 
when you put it on the second column you put the second column on the 
main line. I do not say in series, because it might be in parallel or in 
series, but you must first switch with this switch in order to get them on 
the main line. You could put all the four columns on the main line by means 
of that switch. If I connect them on the top, one after the other, I can 
connect them in series; and by connecting them in another way 1 can put 
them in parallel. I know that the Gaulard and Gibbs aystem was the 
serien system, and that their purpose was to confine their energy to one 
very long wire and give each customer a constant current, 

In re-examination, witne:s said the machine shown at the Aquarium was 
capable, by its terminals, of being coupled up either in parallel or in series. 

Mr. S. Z. DE FERRANTI (examined by Mr. Cripps) said he was an 
electrician, and a manufacturer of electrical plant and apparatus. He wax 
the inventor of dynamo machines which werc still largely used for electric 
lighting. He had had a great deal to do with the theory of electricity, 
both as a practical manufacturer and as a practical electrician. 

Mr. CRIPPS (reading from the specification): Now, the object of thi» 
invention ja to make all individual points of consumption of clectrical 
energy quite independent from one another, all necessary regulation being 
made by or at the generator of electricity." Was there anytbing novel 
in that when this specification was published ?—I do not think so. 

Was there anything novel in getting the necessary regulation by or at 
the generator of electricity ?— There might be something novel in the 
details fur making tbe voltage of the generator approximntely constant. 

It would have been given by any alternating machine ?—Yes. Their 
machine at that date gave approximately constant voltage—that is, within 
a small percentage. 

I need not read the next words to you, because that is merely à form of 
grouping, but then it goes on: “The apparatus for the actual utilisation 
of electricity, as incandescent and arc lamps, electromotors, &c., are in 
all cases connected up in multiple arc in local tecondary circuite.” Was 
there anything new in that '—Nothing whatever. 

Then the specification proceeds: “In this manner we have conductors 

stributing the primary (high-tension) current in as many branch circuits 


as there are local centres, and any desirable number of secondary (low 
tension) circuits.” Was there anything new in having the conductors 
n the primary high-tension current, and in having the desirable 
number of low-teneion secondary circuits I can see nothing novel in that. 

I want to particularly call your attention to tbe next passage: “ Now 
the electromotive forces of the two coils of a transformer bear a constaut 
ratio to one another." Was that known at the time the specification was 
published '—It was known by a great many people. 

You knew it yourself ?— ] did. 

Further examined, the witness said that there was no novelty at thia 
time in saying the internal res «tance should be low on the secondary — the 
lighting circuit. A great many years before witness saw an apparatus of 
Gaulard and Gibbs at work on the Metropolitan Railway, in which it was 
evident that the secondaries bad a very low resistance: they were made of 
copper of considerable section, and they must have had a low resistance. 
Another reason why they must bave had a low resistance was because they 
would not bave carried the current for doing the lighting without getting 
too hot unless their resistance had been very low. 

Mr. CRIPPS.—Now, looking to the claim, “In tbe application of induction 
cols or transformers for alternating electric currents,” was there anything 
new in that at this time ? No. 

Then he says: The arrangement of several stations of second order a3 
brauch circuits of the main line" ! — That ix certainly not new. 

Is there anything new in supplying to the main liue as constant as 
possible ?—It is only what he would get from any of the well-known 
forms of alternating machines I really cannot see any invention in it on 
any pert. l 

Referring to Brush’s Fig. 9, witness said that he saw no diference what- 
ever between that Fig. 9 with its arc lampe aud the plaintiffs specification, 
reading iu arc lamps. Mr. Ferranti went on to state that he was referring 
to some electric lighting at Brighton when there wax a company there 
supplying arc lamps throughout the town. In most cases each shop bad 
one or two or more arc lamps in a series circuit from what was known as a 
Brush 40-light machine. Many people preferred to have 10 incandescent 
lampe in place of one arc lamp. They then took away the one are light, 
substituted 10 incandescent lampas, and provided apparatus s» that those 
lampe could be turned on or off. He believed that was in 1882. It cer- 
tainly was not later than 1883, because he made apparatus himself at 
Hammond's works in Finsbury in 1883 for carrying out that work. 
As to Edison's specification, he with Lord Kelvin that it described 
all that there was in the plaintiffs specification, and a good deal inore 
besides—the method of producing the alternating current, and the method 
of collecting the alternating current, generating it, and using it. He 
thought that that machine would work practically for distribution on a 
small scale. In fact, he had scen a model of it working very successfully 
on a small scale, and his experience with commutators or rectifiers eatisfiel 
him that it could be so worked. 

Shown The Times article regarding Fuller's discovery, witness said that 
he found described in that article a system of distribution from alternating 
mains, using the transformer and then taking the secondary current, the 
transformers being in parallel. The only thing not described was that it 
did not say that the transformers were to be of low internal resistance, 
otherwise it was a description of a complete parallel system. 

Mr. CRIPPS: Now I take you to Rankin Kennedy's article in the 
Electrical Revicie, and to the last words of that article. He there says: 
“In parallel are, however, the secondary generator is a beautiful self- 
governing system of distribution ; but what about the size of conductors 
for such a system!“ Now, so far as the system or arrangement which we 
find in the plaintiff's specification was self-regulating or self-governing-— 
upon which he relies—do you find that described by Rankin Kennedy ? 

WITNESS: Yes. He states it most clearly, aud he understands 
its action fully. He says it is un beautiful self-governing &vstem of distri- 
button "—that is to say, it transformed io parallel and was eclf-regulating ‘ 

Would it put the lamps in parallel too ?—Clearly ; that follows from the 
article. In thearticle by Zipernoweky and Deri I find an actual descrip- 
tion of what is in the plaintiff's apecitication, That description could not 
he read in any other way. Even in regard to the point of low internal 
resistance, there was no invention in the plaintiff's specification, We had 
been doing it before. 

Cross-examined by Mr. BOUSFIELD: You infer from Zipernowsky's 
article practically everything that is in the plaintiffs specification *— Yes. 

You bave it state! that the number of lamps could be altered without 
altering or diminishing the brilliancy of the remainder ? —That shows that 
there was low resistance. I knew in 1883 that low resistance was essential. 

Not for transformers !—For all electrical apparatus, aud I bad experi- 
ence of transformers. In 1883 1 supplied two of my dynamos to the First 
Avenue Hotel. The installation was two dynamos and about 1,000 lamps. 
With a few running the light was bright. 

When the whole lot were running were they not like red-hot hairpins ’— 
No, not at all; but there was a drop in brilliancy. We had an alternating 
current. 

I put it to you that the main difficulty was that your dynamos were 
made with too much resistance in them ! No; they were made with as 
low resistance as reasonably could be. Those dynamos were ultimately 
taken out, and continuous-current machihes put ia and storage batteries 
used. It meant re-wiring the whole place to keep the alternating current. 

Now, with regard to Rankin Kennedy: in your view, there was no inven- 
tion at all about the plaintiff's system ? — Yes. . 

According to you, it was perfectly obvious to any electrician ?— To any 
electrician thinking about it. . 

Rankin Kennedy clearly stated where the Gaulard and Gibbs system is 
defective !—Yes ; and so he had evidently thought about it, and he even 
saw to xome extent that the blocking action which was bad in Gaulerd and 
Gibbs’ system would have a good effect in a parallel system, and he was 
evidently thinking of systems of electrical distribution. 
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And yet he came to the conclusion, with all this knowledge in his mind, 
and with the knowledge that the blocking—whioh was bad—could be put 
to good account if put in parallel, that “these phenomena indicate a vast 
objection, or rather obstacle, in the way of the distribution of electric 


lights by secondary generators, because, although the main current is 


beyond the reach of hand or of any instrument, it can be reduced to 
nothing or increased to its maximum without in any way interfering with 
the wires or coils conveying it." Was not that condemning secondary 


generators for the purpose of distributing electricify ! — Yes ; there was a 


certain distance to which he bad not gone. 

Then, in his last paragraph, Rankin Kennedy says: In parallel arc, 
however, the secondary generator is a beautiful syatem of distribution ; 
but what about the size of conductors for such a system? Prodigious !" 
So that I may state his view roughly thus: That the blocking effect in 
the Gaulard and Gibbs system was condemned by him, and that, although 
it might be useful in the parallel system, it was objectionable on other 
grounds? It is hard to say exactly what was passing tbrough the mind of 
Rankin Kennedy when he wrote the word “ prodigious,” but I take it that 
what he was afrakl of was.the detaila of manufaéture of transformers to 
take a very high tension within themselves. 

^ir. BOUSFIELD (referring to Brush's patent) : I put it to you tbat 
the specification shows that Brush was ignorant of the fact that the current 
would be blocked to a certain extent when lamps went out, and that the 
same current would go on passing !-—I do not see that it doe». ; 

Can you point out anything in the specification to show the contrary ?— 
I say everything points to that view. He may havc been partly wrong 
with regard to the description of Fig. 8, but he was perfectly right with 
regard to Fig. 9. 

Assuming that be is substantially right, and that the going out of a 
lamp does not materially affect the current passing through the coils, then 
the same effect would take place iu Fig. 9, and it would not materially 
affect the current passing through the coils ?—Yes. | 

Re.examined by Mr. Moulton: In your opinion, does Brush's Fig. 9 
show any electrician of 1885 parallel distribution by induction in multiple 
arc ?— Clearly it does. Furthermore, one Brush lamp would require 
enough current to work ten incandescent lamps. "That was known prior 
to 1885. 

Further re-examined, witness said it was not true that the alternating 
apparatus which he put up at the First Avenue Hotel failed because the 
resistance was not low enough in his machine. 

Mr. ELI COLLINS, librarian of the Patent Office library, gave formal 
evidence a3 to when certaia publications were put in the library. 

This closed the defendants’ case. 

Mr. MOULTON proceeded to sum up on behalf of his clients. Counsel 
said that for the purpose of assisting his lordship in dealing with the masa 
of material now before him, hs should put his case in the form of 
propositions. The first thing they had to do was to get the background 
of public knowledge on which the patent was to be considered. His first 
proposition was that at this date the parallel system of distribution giving 
at each consumer's premises a supply of electrical energy at constant 
potential, to be drawn off in multiple arc, was perfectly well known, both 
for continuous and alternating currents. That proposition was not 
really contested. The Acts of Parliament spoke for themselves clearly 
about it. The next question he would put before his lordship was that the 
transformer was known as a machine which multiplied up or down the 
tension of the primary. He read the evidence given by Mr. Swinburne on 
the point. His third proposition was that the exciting of an induction 
coil by a machine for the purpose of utilising its secondary circuit was not 
novel. Edison actuated a coil hy alternating current, and used a secondary 
current. That was not contested. He then came to the article 
of Zipernowsky and Déri. Beyond question then the secondary 
was used and the primary was excited. Nobody doubted that, The 
consequence was that at those dates they had got primaries being 
excited and secondaries .being used. Therefore it was old to use an 
induction coil, excite the primary, and use the secondary for what purposes 
you wanted. If it was common wheu you used a machine to excite it, 
there was no novelty in using your poles to excite it. The plaintiffs then 
said, Oh, the lamps in the secondary were not in parallel." That was 
what it all came to. Was there any novelty in that? His fourth propo- 
sition was tbat putting machines in parallel on the secondary of an induc- 
tion coil was not novel. He read the evidence on this point, and said that 
when once parallel distribution was admitted, it was implied that you drew 
off in multiple arc. Parallel distribution meant drawing off by stradd- 
ling.“ He then proceeded to deal with the plaintiff's attack on the alleged 
anticipations. These anticipations showed that lamps were put in 
parallel on the secondary of induction coils actuated perhaps by machines 
_ or by poles of parallel distribution, which he (counsel) said was exactly the 

same thing. The plaintiffs did not deny that there was parallel distribution 
in Brush. There was no objection to the completeness of Zipernowsky 
and Déri. The simple question was whether that was intelligible, He 
then came to Edison. He thought Lord Kelvin put it quite rightly when 
he said that Edison did all that the plaiatiff did, and more. Aud all the 
criticisms were in the “more.” The learned counsel then referred to the 
article in Zhe Times about Fuller's system, and contended that the article 
ehowed the world plainly that Fuller had adopted that system of distri- 
bution. Counsel read the claim of the plaintiff's specification: “In the 
application of induction coils or transformers for alternating electrie cur- 
rents the arrangement of several stations of sscond order as branch circuits 
of the main line—ie., connecting up the local centres with the main line 
in multiple arc, to which main line is supplied an alternating electric 
current of a tension as constant as possible, substantially as described 
and shown in the drawing." Hw submitted that this only meant: 
“fam not going to do whut -saulard and Gibbs did, and put my trans- 
formers in series. Put them ithparallel" The “stations of second order“ 
were exactly the same as Gaulard and Gibbs. But he would admit that 


* 


ud 


this specification contemplated using them with lamps in parallel. He 
however, doubted whether it was limited by that. He did not admit that 
it was. But it was admitted to be the common knowledge of electricians 
that the tension in the secondary circuit was independent of resistance, 
and there was no question that people would put lampsin parallel on such a 
circuit. So that it would be the ordinary way of doing it, and therefore he 
need not trouble to enlarge upon that point. But what was meant by this 
claim was— stepping from Brush's Fig. 8, which had been done by Gaulard 
and Gibbs, to Brush’s Fig. 9 then already known. This specification com- 
menced by saying what had substantially been done in Brush’s Fig. 8; 
and then the plaintiff gave wise advice about how to use Fig. 9. But he 
claimed Fig. 9; and that was his (Mr. Fletcher Moulton’s) interpretation 
of the claim. There were things perhaps in the specification which were 
not. arrangement, but were merely rules showing the scope which to the 
engineer the arrangement gave. "These were not limitations ; they only 
gave a'sistance in using the arrangements, and there was not one word in 
the specification which limited the breadth of the claim, or which entitled 
the other side to say that they had not got to defend the whole system of 
putting the transformers in multiple arc and parallel circuit. The mention 
of “low resistance " in the specification did not limit the claim ; it could 
not limit the claim, because it was too vague. First of all, therefore, did 
thia apply to the secondary and to the primary! 

Mr. BOUSFIELD: Yes. : 

Mr. MOULTON: My learned friend says “Yes.” If your lordship 
will look at the provisional specitication you will see: ‘Tne several 
places of consumption in the local circuits are independent from each 
other, in consequence of their distribution as branch lines of the secondary 
circuit line if only the interior resistance of the induced bobbins is 
proportionally small, and if the primary tension of the station does 
not change.” I say that until the plaintiffs came into court 
all this referred to nothing’ but the secondary, and I believe it docs 
refer to the secondary. The learned counsel continuing, said, Was it novel 
to say that the resistance in the secondary must be low? He (counsel) 
felt positively indiguant at this point being raised by his learned friend, 
Mr. Bousfield. It was saying that the whole world was beholden to the 
plaintiff for telling it something that a-lwy ought to have learnt in 
the first six days of his study of electricity, and which was universally and 
must have been universally applied by everybody who was entrusted to 
make an installation at all. It was merely Ohm's law as one had got to 
apply it when calculating the effect of every simple arrangement of 
electrical circuits. He had now dealt with all the points raised in the 
specification and would juat deal with some of the points outside the 
specification, which Mr. Bousfield had brought up as skirmishers 
to protect his flank. One was as to back electromotive force. It 
was proved that the current would increase as the demand for it 
increased in the secondary. Mr. Bousfield had said that this was due to 
back electromotive force, but he (Mr. Moulton) did not care what it was 
due to. The only important thing was that it was eo and that it was old. 
Then it was said that it was known that secondaries were self-regulating, 
but what had that got to do with the case? Mr. Ferranti knew all that the 
plaintiff did, and he (counsel) could not understand because a man 
improved a thing that therefore he did not know how. good 
it was. Tbe learned counsel then referred to the three-wire 
patent, which he said had notbing to do with the present case. 
Primarily he thought it to be the real issue in the case that if you took the 
claim and read it, and considered the interpretation which any man would 
put upon it as a document, he would deem it to be a claim for arrangement 
only, and that arrangement was known to be old. The claim was a broad 
one, and he submitted that the patent must be held to be invalid. 
Mr. BOUSFIELD replied on the whole case on behalf of the plaintiff. 
He said that, assuming he was wrong about there being any novel idea or 
discovery being imported by the patentces, aud assuming that every 
principle was old and that there was nothing more in the realm of scientific 
discovery to be done to make the combination, still he should be on firm 
ground, and he did not know that his case would be very different to what 
he had represented it to be. The way he should base lis case, even taking 
the worst against himself—viz., that there were no scientific principles to 
be discovered, and that everything which had been done followed known 
principles of calculation —the putting the thing together and applying it 
for practieal purposes constituted the invention. The learned couusel 
claimed to have made out the essential practical direction of low resist- 
ance, without which, he eaid, the system could not have been 
made to work. He should endeavour to show his lordship that 
the patentees had been the first to elucidate a vital point iu the 
construction of a transformer on which the possibility of this system 
as n System of distribution absolutely depended. It did not matter one 
straw whether the principles involve.l in au invention were well-known 
principles. In the law of patents it did not matter if the patentea 
took well-known principles and ideas, aud put them together and 
made his system practicable. Gaulard and Gibbs tried to solve this 
question for years, and never solved it. Elion bal his mind on the 
problem of distribution, and failed to show a practical solution of the 
thing. The same thing could be said of Rankin Kennedy. Lord. Kelvin 
never solved the question until he saw the plaintiff's system at work. 
His learned friend on the other side had constantly been alternating 
between a construction of this specification which would make it one 
simply for putting transformera across the mains and which would include 
any prior application, and a construction which narrowed it down so that 
it would be practically worth nothing at all. As to that narrower con- 
struction, his learned friend had got hold of a mare's nest. Tne patentees 
described two or three alternative forms of apparatus by which the gene- 
rator kept its own potential constant, asd when that was not done auto- 
matically it was done at the generator. It was to regulate at the station, 
and that was done by keeping the pressure constant. 

Mr. Justice FARWELL reserved his judgment, 
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Below we give Fig. 9 of Brush’s United States patent, No. 219,209 of 
Sept. 2, 1879, alluded to so frequently during the case. The reference to 
this figure in Brush’s specification is as follows: Figs. 8 and 9 of the 
drawings show in a diagrammatic manner a battery or preferably a dynamo- 
electric machine, Z, designed to maintain a current through the circuit Z“. 
r I propose, if des'red, to operate the lamps by an induced current, 
due to and generated by the current in the circuit ZI. I shall not here 
specify any particular electro-induction apparatua, reserving such a descrip- 
tion for a proposed subsequent application. It is well known that 
when an electric current is started in one of two parallel and adjacent con- 


Brush’s Fig. 9. 


ductora, an inverae current is induced in the other conductor, lasting only 
until the induced current has attained its maximum strength, and tbat 
when the inducing current is stopped or diminished a direct current ix 
induced in the neighbouring conductor. I propose to utilise these facts 
in the construction of my induction apparatus alluded to, whereby a 
current through the circuit Z! will set up an induced current in each 
circuit Z? of au electric lamp, Z3, as diagrammatically illustrated in Figs. 8 
a : (Fig. 8 is a series connection. ] 

e following is the main portion of Edison's United States patent 
0 of May 29, 1883, which is alleged to anticipate the plaintiff's 
patent :— 

APPARATUS FOR TRANSLATING ELECTRIC CURRENTS FROM HIGH TO 
Low TENSION, 


The object of this invention is to produce aimple and efficient means for 
reducing the tension of a continuous current flowing in a main circuit, and 
supplying consumption circuits with a continuous current of lower tension, 
whereby a large saving can be mace in the investment for conductors by 
using small main conductors, and obviating excessive loas of energy by the 
use of a current of high tension iu the main circuit, while lamps, motors, 
or other translating devices requiring a continuous current can be supplied, 
and by the use of a current of lower tension in the consumption circuit 
the translating devices can be placed in separate multiple arc circuite and 
made independently controllable. The object is accomplished by the use 
of induction apparatus located between the main circuit and the trans- 
latiog devices, and transforming a continuous current of high tens‘on into 
a continuous current of lower tension by the employment of a magnetic 
cre or cores having two sets of wire coils, one of high resistance connected 
with the main circuit, and one of lower re«s'ance connected with the 
consumption circuit, the connections of the main and consumption circuits 
with their respective sets of coils being changed or advanced simultaneously 
so that the inductive act on of the magnetic core or cores will cause cur- 
rent to flow in the consumption circuit always in the same direction. 

In carrying out the invention a number of magnetic cores are preferably 
employed, which cores are preferably arranged in pairs to form horteshoe 
magneta, and have plates closed up ou their poles. These magnetic cores 
are wound with two sels of wire placed on different portions of the cores 
or coiled oae upon the other on the same portions of the cores. One set of 
coils is of high resistance, while the other set is of low resistance, and each 
set of coils is connected in a closed circuit, independent of the circuit of 
the other set. The closed circuit of each set of coils is connected with the 
bara or plates of a stationary commutator cylinder at points between the 
pairs of magne ic cores, there being a bar an each commutator cylinder 
for each pair of magnetic cores. Upon each commutator cylinder 
travels a pair of commutator brushes or springs. These commutator 
brushes are mounted upon a common shaft, which is revolved by any 
suitable means, an electromotor being used for the purpose, or a spring or 

weight-actuated mechanism. The brushes travelliug on the commutator 
cylinder connected with the coils of high resistance are connected with the 
consumption circuit. The current in the fine-wire or high-resistance coils 
flows from one commutator brush to the other in two directions, one-balf 
the pairs of cores having their coils receive current in one direction, while 
the other half of the cdyes have their coils receive current in the opposite 
» direction, Now, the revolution of the commutator brushes will cause the 
pairs of magnetic cores to have the connections of their coils reversed two 


at a time, thus causing a revertal of magnetic polarity. This change in 
magnetic polarity induces a current of lower tension in the coarse or low- 
resistance coils, the connections with which being advanced simultaneously 
with those of the fine- wire coils, the induced current is made a continuous 
current, or a current flowiog in one direction. The action may perhaps 
be better illustrated by considering the points at which the current flows 
into and leaves the closed circuit of the fine-wire coils as in the neutral 
liue, This is advanced by the revolution of the commutator brushes, and 
the opposite pairs of magnetic cores are eros; ed by the line eimultaneourly. 
The same result would be produced if the magnetic cores were mounted 
upon a sbaft and revolved with the commutator cylinders, the commutator 
brushes being held atationary. 

Instead of using a number of double-wound magnetic core», a single 
annular core can be used, similar to a Grammering, the annular core being 
provided with two setas of continuously-wound wire coils, one of high 
resistance and the other of low resistance, connected at the intervals to 
the bars of separate commutator cylinders. 

The coils of high resistance are connected through the commutator and 
brushes with the mein circuit, while the coils of low resistance are 
similarly connected with the consumption circuit. The double-wound 
ring and the commutator cylinders may be revolved, and the commutator 
brushes or springs held stationary : or the commutator brushes may be 
revolved together and the ring and cylinders held stationary. The 
double-wound ring is preferably surrounded by a ring of iron to carry the 
niagnetism between the ends of the neutral liue, 

The following are the claims :- - 

1. The combination, with a main circuit having a continuous current of 
bigh tension, of 4 conaumption circuit of low tension, provided with 
translating devices arranged in multiple arc, and an intermediate induc- 
tion apparatus for reducing the tension of the current, substantially a3 
set forth. 

2. The combination, with a main circuit having a continuous current of 
high tension, of a consumption circuit, an intermediate, double-wound 
magnetic core ‘or cores, and commutator for simultaneously changing or 
advancing the connections of the circuits with the windings of such core 
or cores, substantially as sst forth. 

3. The combination, with the main and consumption circuits, of a 
magnetic core or cores provided with two sets of cols, one of high and one 
of low resistance, connected in separate closed circuits, and two commuta- 
tora, one connecting the high-resistance coils at intervals aud one connect- 
ing the low-resistance coils at intervals with the consumption circuit, the 
connections of the main and consumption circuits being changed or advanced 
simultaneously, substantially as eet forth. 

4. The combination, with the main and consumption circuits, of tbe 
double- wound stationary core or cores, the stationary commutator cylinders 
connected at intervals with the windings of such core or cores, and the 
simultanevusly-revolving commutstor brushes or springs connected with 
the main and consumption circuits. substantially as set forth. 

5. The combination, with the main and consumption circuits of the 
double-wound stationary core or cores, the commutator cylindere, and the 
exterior iron ring. substantially as set forth. 

Below we give that part of the article in The Times, referred to as the 
Fuller article, which has a bearing on the case. It is from The Times of 
March 22, 1879 : — 

„The third lamp for household use has been invented witbin the last 
year, and nearly perfected. One of the carly friends and associates of 
Edison was a young man named J. B. Fuller, a Connecticut Yankee, in 
whom the inventive faculty was active from boyhood. Fuller made a great 
deal of telegraph machinery, and invented many industrial processes, such 
as modes of utilising wood pulp in paper making. &c. Ten or fifteen yes 
ago Fuller separated from Edison, because it would no longer do to have 
them work in compsny. The inventions of the one might easily have 
been said to be due to the suggestions of the other, and so the two mea 
parted, never to see each other again. Fuller evolved a whole 
«ystem of light ing the generator, a lamp, aud a meter. He proposed t» 
ure two large xtreet mains, one of them insulated, disconnect d at the 
outward ende. The positive main was to throw off a branch wire into each 
building to be lighted, the wire entering the meter, performing a certain 
service there, and then returning to the street to the negative main. The 
main current was not to do the lightiug, but it was to generate another 
current in a series of induction coils, and each lamp was to be lighted by 
the current from one of these coils, An alternating current was to be 
used. The induction coils were thus made: Two magaet cores, arran 
parallel to each other, were connected magnetically at the ends. Around 
the centres of each of these cores waa a soft iron bead, and at a proper 
distance from this a head of insulatiog material. The outward ends of the 
cores were coiled with insulated copper wire, and so connected together 
and to the main wire (or generator) as to produce two opposite magnetic 
poles. Between the «oft iron heads and tbe coils were wound smaller coils 
of insulated wire, the fineness of which would depend oa the tension 
required. To one of the iron heads was biuged an iron arm, 3 
made as to swing over upon the other, connecting magnetically the 
poles north and south. In a coil so made, if a current ba sent through 
the main wire rapidly changing in opposite directions, the magnetic 
cores will change polarity, and the change will induce & current of great 
tension ia the smaller coils, and this second current, if conducted by 
proper wires to a lamp, will maintain platinum or carbon in a high state of 
incandescence ; two induction coils or four can be coupled together for 
lights of stronger power, A graduated switch is used in this lamp, so as 
to permit its brightness to be varied at will. A great many experiments 
were made with this style of lamp with platinum burners, and they 
operated admirably. A number of capitalists of Booklyn, hearing about 
these experimenta, organised a company, with $1,000,000 capital, last 
December, to adopt Fuller's inventions and introduce his light throughout 
Brooklyn, A new shop was fitted up for the inventor on Broadway, near 
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S6th-street, in New York city, near his residence, and in this shop Fuller 
toiled for six months almost literally day and night. His whole system 
was in a most promising shape, when last February an incident occurred 
which put a stop to the progress of experiments in household lighting— 
[Fuller died.] . ... Tne death of Mr. Fuller has retarded the perfection 
of his lamp for household lighting, and may possibly postpone it for 
yeara, Very nice principles of induction were involved in the invention, 
and no one now living in America understands those principles so well as 
he dic 

“ For factory lighting tlie point-to-point lamps are coming into use very 
fast: 20 factories and hotels are now employing them. The Brush light 
is leading at present. The carbon rods in this lamp are covered thinly 
with copper to increase their conductivity, and 18 lamps of 2,000 c.p. each 
are kept burning on one circuit, with 16 H.P., at a cost of $1.65c. per hour 
and the interest and depreciation on an investment of $5,750. Brush is 
the only miker of lamps of this class who tries to operate several Jamps 
with one machine. The othera—the Fuller Co., Arnoux and Hochhausen, 
Wallace and Maxim —prefer to employ a single small machine with each 
lamp, believing that power is saved thereby.“ 

The Ferranti patent, No. 15,251 of 1825, was also put in by the plain- 
tiff a^ter Mr. Ferranti's cross-examination. Claim 1 of this patent is as 
follows :— 

“1. The improved means for distributing electric energy consisting in 
providing high-ten:icn mains and low-tension mains,and causing each low- 
tension main to be fed from the high-tension main through two or more 
convertors which are connected and disconnected as required.” 


Postmaster General v. Glasgow Corporation. 

In the First Division the Court of Session, Edinburgh, on Friday, 
judgment was given in the appeal of the Glasgow Corporation from an 
order of the Railway and Canal Commiasioners authorising the Postmaster- 
General to put down telegraph wires without the consent of the 
Corporation. 

The LORD-PRESIDENT (Lord Adam) said that by sec. 17 of the 
Railway and Canal Traffic Act, 1838, it was enacted that no appeal should 
lie from the Commissioners upon a question of fact or upon any question 
regarding the locus standi of a complainant ; but that, save as otherwise 
provided, an appeal should lie from the Commissioners to a superior Court 
ofappeil The Corporation of Glasgow wis a body within the meaning 
of the Telegraph Acts, 1862 to 1892, having power under those acts to 
give or withhold their consent to the placing and maiutaining by the 
Postm aster-General of telezraphs under the streets of Glasgow, and by 
notice in writing, dated Dec. 21, 1898, the Postmaster-General required 
the Corporation, within 21 daya to give their consent to the placing of 
certain lines ef telegraph in, under, upon, over, along, or across certain 
streets or public roads in Glasgow. 
informed the Postmaster-General in writing that they were prepared. to 
give their consent, provided the consent. was not to be made applicable to 
the purposes of any private company or individual, whose application, if 
made direct to the Corporation, could be refused by them without right 
of appeal, and on Feb. 17, 1899, the Postmaster-General notified the 
Corporation that he objected to this condition. A difference thus arose, 
and this difference was, under the Telegraph Act, 1878, referred to the 
Sheriff of Lanarkshire, and heard and determined by him. He awarded 
and orderci that the condition above-mentioned ought not to be attached 
to the consent of the Corporation, and he further consented that the 
Postmaster- General should be at liberty to place the lines of underground 
telegraphs in or under the streets mentioned. On May 5, 1898, the Cor- 
poration notified the Postmaster-General that they were dissatisfied with 
this award, and required that the difference which had arisen between the 
Postmaster-General and the Corporation should be referred to the Railway 
and Canal Commissioners. Reference was therefore made to the Railway 
and Canal Commissionera, and by order, dated Aug. 12, 1899, the Railway 
and Canal Commissioners determined that the conditions demanded by the 
Corporation ought not to be attached to the consent, and further ordered 
and consented that the Postmaster-General should be at liberty to place 
lines of underground telegraphs under the streets mentioned. The Cor- 
poration then appealed to this Court against the order of the Railway and 
Canal. Conimissioners, and the Postmaster-General maintained that the 
appeal was incompetent, and this view his lordship now upheld. He held 
that the question brought before them by the appeal was not one of law, 
but of fact, and, consequently, that they had no jurisdiction to entertain 
it The other judges concurred. The appeal was therefore dismissed, 
with costs against the Corporation. 


Western and Brazilian Telegraph Co. (Ltd.) v. South 
i American Cable Co. (Ltd.) 


This case came before Mr. Justice Kennedy in the Commercial Court on 
Tuesday. and was an action brought by plaintiffs to recover £475 balance 
alleged to be due from defendants in respect of the interchange of 
telegraphic traffic at Pernambuco. 

Mr. LAWSON WALTON, Q.C., said the question in issue turned on the 
construction of an agreement contained in certain letters. 
company owned a telegraphic system in Brazil. including a local system 
and a submarine cable running north awl south from Pernambuco along 
the coast of Brazil. In 1831 plaintiffs entered into an arrangement with 
the Brazilian Submarine Telegraph Co.— which: company owned a cable 
from London to Pernambuco rid Madeira—the arrangement being that 


telegraphic messages of the two companies should be interchanged at 


Pernambuco, and that the entire receipts of both. companies should be 
" pooled,” and, after paying expenses, the profits were to be divided’; the 
plaintiff company taking 48 per cent., and the Brazilian Submarine Co, 


52 per cent. of the profits, Defendant company owned a cable which at 


The plaintiff 


On Jan. 10, 1899, the Corporation ' 


one time only went from Europe to Sénégal in French West Africa. In 
1891 defendants extended their cable from Sénégal to Pernambuco, and 
thus came into competition with the Brazilian Submarine Co. Negotiations 
were entered into between plaintiffs and defendants as to the interchange 
of messsges at Pernambuco at a through rate and a great deal of corres- 
pondence took place as to the division of the rate. The agreement which 
was arrived at was that defendants ehould aecept “the same proportion 
as plaintiffs paid the Brazilian Submarine Co. for outward and home- 
ward m:ssages, and defendants in which they agreed th t the plaintiffs’ 
“proportion of the total charge” should be that received by plaintiffs in 
exchanging traffic with the Brazilian Submarine Co. Plaintiffs now 
argued that the true meaning of these terms was that the charge for 
oceanic cables should be divided between them and defendants in the 
proportion of 52 per cent. to defendants and 48 per cent. to plaintiffs. 
Defendants however contended that they were entitled to be put upon 
the same footing in all respects as the Brazilian Submarine Co., viz, 
to be paid not only 52 per cent. of the through rates for international 
traffic. but also a similar percentage iu respect of local rates received by 
plaintiffs. | 

Mr. JUSTICE KENNEDY, in giving judgment, said that although there 
was much to be said in support of defendants’ view as to the true con- 
struction of the agreement, he was of opinion that plaintiffs’ contention 
was the right one. He thought the words "same proportion" in the 
defendants’ letter meant the proportion of the total charge made in respect 
of through messages which was received by plaintiffs The agreement 
with the defendants referred to international messages only and did not 
adinit the defendants to all the advantages of the pooling agreement which 
the plaintifts Fad entered into with the Brazilian Submarine Co. He 
accordingly gave judgment for plaintiffs with costs. | 


Birch v. McFarlane. 


This case came before the Court of Appeal, on Tuesday, to restrain 
defendant from intercepting and penning up and then releasing the water 
of the river Chess in Hertfordshire, or from otherwise interfering with the 
continuous and natural flow of water t» plaintiff's property. The plaintiff 
wai tenant for life of Rickmansworth Park and S:ot's-bridge Mill, and 
the river Chess, which flowed through the property, was stated to bs a 
valuable trout stream. The mill was worked by water from the river. 
The defendant was owner cf a property purchase! in 1857, called Gen 
Chess, and upon that property there were formerly paper mills worked by 
a water-wheel and turbine, These works were stopped in 1386, and the 
ground of complaint was that defendant had utilised the turbine to drive 
a dy amo for lighting his house by electricity. It was said that, for the 
more effectual working of the turbine, the water was intercepted and 
penned back for several hours daily, thus substituting an intermittent for 
a continuous flow. Mr. Justice: Kekewich granted an injunction, and 
from that decision defendant appealed. The Court now dismissed the 
appeal, but modified the form of the injunction so as to make it less 
oppressive to defendant. 


— — S 
ON THE LEAST POTENTIAL DIFFERENCE REQUIRED 


TO PRODUCE DISCHARGE THROUGH YARIOUS 
GASES.* 


BY THE HON. R. J. STRUTT, B. A. 


The invextigation of which an account is given in this Paper deals 
with the potential difference required to produce sparks in various 
gases, between large parallel planes at a fixed distance apart, and at 
various pressures. It was found by Mr. Peacet that the striking 
potential between two parallel plates. in air diminishel as the 
pressure diminished, till a certain point was reached, and then began 
to rise very rapidly. The pressurs at which the striking pot:ntial 
was a minimum depended on the distance between the plates, and 
increased as the distance was lessened. The minimum potential 
itself, however, varied very little with the distance between the plates 
This minimum potential was of the same orler as the cathode 
fall of poteatial ia air, as has been pointed out by Pro*. J. J. 
Thomson. The following explanation may be offered of the fact 
that there is this minimum strik ng pot:nt:al, and that it is approxi- 
mately constant. 

The negative glow in any gas, as hax; b:ea shown by Warburg, § 
requires for its production a definite difference of potential (about 
340 volts in the case of air) independeatof the pres-ure and constant, 
sə long as the glow is not crushed into a smaller space than that which 
it would naturally occupy. If the glow-ie crushed the necessary 
poteutial is greater. Lat us now suppose that the discharge take 
place between two parallel plates. A part of the space betwe-n these 
plates is occupied by the negative glow, a pu: by the positive 
column. So long as any of the positive column remains, it is clear 
that the negative glow is not constricted, and consequently it only 
requires 310 volts to produce it. The great-r the length of the 
positive column, the greater the corresponding potential difference, 
so that the striking potential will be the least possible when the 


: Abstract from a Paper read before the Royal Society. 


+ Royal Society Proceedings, Vol.. LII.; p. 99. 
+ ' Recent Researches in Electricity and Magnetjsm,” p. 158, 
& Weed, Ann, Vol. XXXL, p. 579. PO 
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pressure is low enough to make the negative glow occupy the 
whole space between the plates, but not low enough to make it 
require more. 

My experiments have been undertaken with a view to obtaining 
further experimental evidence on these ideas. The sparks were 
taken between large metal plates 3mm. apart. For details of the 
apparatus and method of experimenting, the original Paper must be 
consulted. There also will be found curves showing the relation 
between spark potential and pre:sure for the following gases : atmos- 
pheric air, hydrogen, nitrogen, helium. I give here only the mini- 
mum value of the spark potential found for each, together with the 
cathode fall of potential given by Warburg :— 


Minimum spark 


Nature of gas. | Cathode fall. 


| potential. 

| Volta. Volts. 
Atmospheric ain | 540—350 341 
Hydrogen 500 502, 308 
Ordinary nitrogen Variable, 515—310 347, 351, 369, 388 
Nitrogen specially freed 

from all traces of oxygen 230 251 

Helium ..... —— m 226 Variable, 526—251 


It will be seen that, on the whole, the evidence is in favour of the 
views explained above. It was found impracticable to get accurately 
consistent results in the case of helium. Some cause, the nature of 
which has not been traced, made the results different with different 
samples of the gas, although in each case care had been taken with 
the purification. The helium curve, however, shows very peculiar 
features, the spark potat ene. for a wide bea of pressure in the 
een of the minimum, almost independent of the pressure 


aa) 


MEASUREMENTS OF THE SELF-INDUCTION OF 
: | SUBMARINE CABLES.* 


BY DR. F. BREISIG. 
(A Communication from the Tcating Office of the German Government T<legraphs. | 


In long cables it is chiefly the large capacity that is antagonistic to 
a fact speed of signalling, this property in conjunction with the high 
resistance flattening the electrical impulses, A reduction of the 
capacity or resistance cannot be effected, owing to the cost of doing 
so. Onecan, however, try to counterbalance the evil effects of capa- 
city by introducing selfinduction, and proposals in this direction 
were: made long ago. A eelf-induction of the correct value would 
compensate the effect of the capacity, and would thus permit the 
speed of telegraphing to be increased considerably. Two proposals 
have been made of methods in which self. induction may be intro- 
duce}. One is to connect in the cable at several places special appa- 
ratus with comparatively high self-induction (S. 3 Thompson) ; the 
other is to increase the self-induction of the cable itself by the 
employment of iron. For reasons of security, the first-ment:oned 
method seems less promising than the second. 

The firm of Felten and Guilleaume has recently carried out experi- 
ments for the purpose of ascertaining to what extent the self- 
induction of cables is increased by the employment of iron in the core. 
A number of samples of different nature were made, ome of them 
without iron, others with iron wire, and one sample, proposed by one 
of us, with iron ribbon. We took part in the experiments by carry- 
ing out measurements of relf-induction. 

All the conductors were at first in the form of plain gutta-percha 
core. Part ofthem were covered with iron ribbon by hand for the pur- 
pose of the preliminary measurements, while for the final tests three 
cables of ditferent construction were armoured with steel wires, as it 
js proposed to do in the actual cable. The cables were manufactured 
in lengths of from 460 to 500 metres, and for the purpose of the tests 
were laid out in a large loop in a field. On leaving the testing room 
the two ends of each cable were lcd, about 3 metres apart, over a 
street about 15 metres wide, and the remaining part laid out ina 
equare with rounded corners It follows from these dimensions 
that the cable can be considered as laid out in a straight line, for 
the radii of curvature and the distance between the out-going and 
in-coming ends are very large compared with the cross dimensions of 
the cable. Therefore an electromagnetic or electrical action between 
the parts of the cable need not be considered. 

Method of Measurement.—The employment of alternating currents 
of different frequencies, a method already frequently employed. for 
the determination of the electrical properties of conductora, offered 
in this case the greatest prospect of success. The great:st advantage 
of this method over the galvanometric one is that one gets the values 
of the electrical properties not for continuous but for pulsating 
current ; one could say that it gives the dynamic and not the static 
values. In order to be able to make the necessary calculations, one 
cannot employ a current wave of arbitrary form. Obviously it 
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would be logically the best to use the exact form which telegraphic 
currents have in practice, but this cannot be attained with short 
conductors, and, moreover, it would not lead to measurements from 
which results can be calculated. Ou the other band, a regular sine 
wave affords results easily calculated. 

The self-induction of a conductor can be determined by m-asur- 
ing separately both the ampluude and phas: of the pressure at its 
ends and of the current flowing through it. From the quotient of 
pressure by current the self-induction can be calculated. If we 
apply this to the cable, we must connect each end in turn with the 
poles of a source of alternating current and then measure the current 
and pressure. In this, however, account must be taken ot a property 
appertaining peculiarly to cables. If an alternating current flows 
through a cable having capacity, a weakening of the current generally 
takes place along the conductor, which is greater as the distance from 
the end is greater. This diminution of the current is due to the 
individual parts of the conductor acquiring an electric charge, which 
is taken from the main current. The change of current from one 
end or the other of the conductor is the greatest when the far end is 
insulated, and it is smallest if the two ends are directly connected to 
the two poles of the source of electricity. To measure the current at 
the second end, an inductionless resist ince was connected at the end 
of the cable ; this represents a care between the two limits men- 
tioned above. Even then no difference could be observed with cer- 
taintv between the current at the twoends of the cable if the resistance 
at the second end was 10 to 20 times the resistance of the cable. 
Therefore tlie self. induction of this cable may be measured as that 
of any other conductor. | 

The second pole of the source of current was always connected, 
during the measurement, to the gas pipe aud to the wires of the 
armouring at both ends of the cable. In order to measure the 
capacity of a cable, the second end of the copper conductor is insu- 
lated, and the first end is connectad to the free pole of the source of 
current. If then the pressure and current are measured, the capacity 
can be calculated from the quotient of these two. This method is 
only correct so long as the length of the cable is not too large. If 
this is not the case, all the elements of the cable do rot get charged 
simultaneously and uniformly, but the charge of those lyimg farther 
off will be delayed as well as weakened by the resistance of the 
cable. In the case of sine currents, as is known, there must be a 
phase difference of 90deg. bet ween charging current and pressure. lu 
a long cab'e this phase difference will be diminished, and can be 
brought down to 45deg. Iu the instance mentionea above plosa 
differences of over 8odeg. were always observed, so that tlie capacity 
of the cable can always te calculated from the ratio, current pressure, 
The mea-urement of pressures is made by compensation by a meaaut - 
able adjustable E. M. F. of the same frequeacy.” The armature 
furnishing this E. M.F. is coanected to a telephone or electro- Jyna- 
mometer at the points whose pre-:ure is to be determined. The 
adjustable E. M.F. isso added that the current in this branch conductor 
vanishes, and so no alteration is made in the current flowing through 
the main to be tested. Thus the teat can be made at any two points 
at which the difference of potential is to be determined. 

As a current indicator we first employed the telephone exclusively. 
This instrument is extraordinarily convenient for the testing of 
alternating currents by the null method, but it necessitates the em- 
ployment of fairly high frequencies, as the eat is not sensitive to 
small currents of low frequency, For that reason we did not uss 
lower than about 230 oxcillationst for the first experiments, The 
calculation of results showed that the values which we had found 
fur oscillations over 230 did not suffice to interpolate with certainty 
between 230 and 0. For further measurements, therefore, we em- 

loyed a Sieuiens electrodynamometer for weak currents, using it for 
freen iei between 50 and 170 per second. Throughout these 
measurements the valu `s of the selt-induction were determined with 
sutficient accuracy for all frequencies up to 170 per second i e., for 
all speeds of signalling which need be considered in cable telegraphy. 

Description of Conductors Tested. Seven different samples of cables 
were made for testing, two of which were unarmoured core. For the 
final measurements the following three samples were employed, all 
with steel wire armouring :— 

I. (Fig. 1) A circular copper wire of 29:8mm. diameter surrounded 
bv four flat wires forming a cylinder. The core so formed of 446mm. 
diameter was wound with an open spiral of iron ribbon ? 8mm 
wide and O 16mm thick, and the whole covered with gutta-percha 
in three layers to a diameter of 11:59mm. The length of the cable 
was 500 metres, and factory galvanometer tests gave the resistan `e at 
15°C. 1:124 ohms per kilometre, and the capacity 0221 microfarad 
per kilometre. 

II. (Fig. 2) A circular copper wire of 3:10mm. diameter, sur- 
rounded with nine copper and three iro1 wires of 0 8mm. diameter 


* This method was described in the Mek!rot-chnieche Zeitschrift, 1891, 
p. 448. : pM 

t [The author ix somewhat vague in liia use of the expression oscillations 
or number of oscillations. Presumably he means 230 alternations or half- 
periods per s.cond.—Ep. E.] 

+ Not seen in the figure, 
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to form a strand 470mm. diameter. This was covered with three 
layers of gutta-percha to a diameter of 11‘76mm. The length of 
this cable was 490 metres. its resistance 1:112 ohms per kilometre, 
and its capacity 0:236 microfarad per kilometre. 

III. (Fig. 3) A circular copper wire of 2:8mm. diameter, sur- 
rounded by 10 circular copper wires of l'0mm. diemeter, making a 
strand of 497mm diameter. This was covered with gutta-percha to 
a diameter of 11:66mm. The length of this cable was 463°75 metres, 
its resi-tance 1:125 ohms per kilometre, and its capacity 0:219 micro- 
farad per kilometre. 

Besides thise cables, other samples were examined in the preli- 
minary experiments. These were two armoured with iron ribbon, 
one of which (IV.) had a core similar to J., but without the iron 
ribbon round the copper, aud the other (V.) was made somewhat 
similarly to I. In addition, two unarmoured cores were made, one 
with a conductor of copper only, and the other a core similar 
to IL, but unarmoured. A further description of these cables and 
wires is unnecessary. 


Results of the Measurements. — We cive first the resulta of capacity 
measurements made more or less by the way. Since these measure- 
ments were carried out, the question of the capacity of gutta-percha 
cables bas received considerable attention, owing to the opinion 
recently expressed that, besides capacity, the absorption of gutta- 
percha is of importance to the propagation of the waves, and that 
the marked difference between cables in this respect is to be attributed 
to the greater or less success in removing this property. In the 
cables tested, no absorption of charge was observable io any extent. 
If such an effect had been present, it would have shown itself by a 
dependence of the value of the capacity upon the frequency. The 
values for high frequencies would have been smaller than tho:e 
obtained by a galvanometric measurement, and the values would have 
decreased with increase of frequency. 


Fia. 2. 


Fia. 1. 


Fia, 3. 


For practical reasons, the measurement of capscity could only be 
made with the telephone for oscillations numbering from 230 to 
about 500, for the method js not accurate for smaller frequenci' s. 
Nevertheless, the values obtained for these frequencies agree fairly 
well among themselves and with the values obtained galvanometri- 
cally. For the different cables and different numbers of oscillations 
the following resul's were obtained :— 


I. JI. III. | IV. v. 
318 0229 | 276 02925 77 0-201 234 0205 224 0217 
410 0221 | 336 0231 341 0209 316 0:202 | 314 0-216 
428 0:233 526 0:206 | 427 0-211 | 450 0215 

530 0231 | 


— 


The mean values of the alternating- current measurements are 
placed together in the following table :— | 


— | I. II. | III | IV V 
al vanametric e eee 0.221 0.236 0 212 |0-207 0.235 
Alternating · eurrent measurements 0225 0251 |0°205 0˙2070˙216 


The above figures make it not very probable that the gutta-percha 
employed in these cables has an appreeiable absorption. 

We now proceed to the results of measurements of the self- 
induction, or rather the impedance of the cables. The phenomena 
of self- induction are complicated in armoured cables by the fact that 
the currents flowing through the core of the cable generate induction 
currents in the armouring. To maintain these, the cable must give 
up energy, and for «qual currents the greater the frequency the 
greater is this energy. If the armouriog were absent, the con- 
tumption of energy within the cable for a given current would 
he proportional to the resistance of the cable; the increase by 
the induction is characterised by an increase of the resistance in the 
calculations, Further, the induction currents weaken the magnetic 
field of the cable currents, and this is corresponded to in the caleu- 
lation by a decrease of the self-induction with the frequency. Thus 
the cable has similar properties to a transformer, or to the coil of an 
electromagnet with a sufficiently subdivided iton core. As the 
' frequency increases in such apparatus, the resistance increases and 
the self-induction diminishe:. In the ca e of measurements at high 


frequencies by means of the telephone, we obtained very much 
altered values. The cables IV. and V., tested above, gave :— 


IV. 
n Resistance. Self-Induction. 
. 0˙482˙ 
234 . Sese 1:425 8 0:000568 
31060 lt que 0°000530 
AQ — xeu 1:320  J ...... ni 0:000403 
V. 
n Reaistance. Self- Induction. 
D. LM 0:548* 
24 —“l 1:390 re 0 000788 
311. 1470 0 000630 
450 1488 0000798 


No conclusions can be drawn from these measurements as to the 
properties of the cables for frequencies occurring in cable telegraphy. 
For the future, therefore, we used an clectro-dynamometer instead of 
a telephone, and this proved sufficiently sensitive to obtain observa- 
tions at frequencies at which the telephone could not be employed. 
The fixed coil of the instrument was excited by an E.M.F. of con- 
stant amplitude and of the same frequency as the alternating current 
employed. The movable coil was connected to the compensating 
adjustable E.M.F. The latter had to adjusted until the epot of light 
from the instrument was brought to zero. 

In this connection a phenomenon occurred which is interesting 
enough to devote some words to. It was found, in fact, that the 
deflection of the dynamometer could be brought to zero for more 
than one particular adjustment. With the telephone this is not 
the case; it is silent only when the current is zero, and this only 
happens when both phase and amplitude of the compensating E. M. F. 
are the fame as those of the E. M. F. to be compensated. On the other 
hand, the dynamometer returns to its iyitial position, in addition, 
when there is flowing through the movable coil a current differing 
90deg. in phase from the exciting current. In order to enable a 
correct adjustment to be made, a self-indnction bridged by a short- 
circuiting key was connected in series with the wire leading to the 
fixed coil. The correct adjustment is recognised by the spot of light 
remainiog at zero whether the key is open or closed. | 

In order to prevent errors as far as possible, each measurement of 
amplitude and phase was made with four different nunibers of 
windings, and adjustments of the armature made for the compensating 
E.M.F. The results of these measurements show a satisfactory 
uniformity. Thus, the measurements of amplitude of the cable with 
iron ribbon at 51 y» were as follows :— ; 


Potentiahat Terminals. 


Of cable. 2 Of one ohm. 
0:287 a Ris due 0:353 
0284 s 0:318 
0285 uae 0:351 
0280  . ........ 0:556 . . 


For each cf the three cables three such measurements were made 
for different frequencies, which gave the following values for the 
impedances :— 

I. Cable with iron ribbon. II. Cable with iron wires. III. Cable without iron. 


n - Impedance. n Impedance. n Impedance. 
51 .. O8Bl4e+42i 50 06890 13 54 . . 0°669e+324 
£9 .. 150le 58 6 94 1:000e+48°6°% 94 ... 08356 T 4597 
170 1·850e 1 61˙5¹̊ 166 1.450 e 51 160 .. 125 4e 4955 


If one divides the impedance into actual and imaginary parts, the 
actual part must agree with the resistance W and the factor of i with 
the reactance R. Both magnitudes are functions of the frequency. 


One can then write . W- W. (14-a,n-+a,n2), 
R= 21. (n- Un) 


If one takes, in addition to the resn]ta of the measurement, also 
the fact that for n=0 the resistance, is, equal to that galvanometri- 
cally measured and the reactance is equal to 0, then one obtains for 
resistance, as for reactance, four points. According to known prin- 
ciples, for each magnitude that curve js determined whose four 
points are closest together. Thus the following values are obtained :— 


M Re istance. j Reactance. 
Cable Wo 91 ET ; oe godes 21. | b. 
I. | 0564 0:34 10-5 177. 10-* 0562 | 001163 000107 
If | 0:537 105 10-3 183 10-5 0545 | 0'C0805 | 000081 
Ill, 0514 072 10-3 170 10-5 0:822 0.00686 0˙00085 


The agreement of W, with the measured resistance affords a check 
that the measurements have given fairly good values in spite of all 
the difficulties. From the magnitude 22“ one gets, on dividing by 
the length of the cable and 27, the coefficient of self-induction for 
small frequencies and one kilometre, viz.: 


Cable. | Self-induction. 
| rtm PE eT 0:00370 
Huc . MN lude .. 0˙00262 
III.. . Digitized.by.- XI. 0:00255 


* Galvanometric»lly measured. 
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By winding with iron ribbon the self-induction of the cable is raised to 
1:57 times the original valne, and by the iron wire laid on the outside 
only 1:11 times. On the other hand, it must be remembered that 
cable I., in order to have the same conductance as cable III., would 
have to be larger, on account of the core being partially made 
of material of lower conductivity, so that its capacity would be 
increased by 10 per cent. The amount of iron in the core already 
amounts to 4th of its whole weight. The magnetic arrangement is 
also favourable. It is therefore quite correct to say that with this 
increase of self-induction the limit is attained. 

Iu order to draw a practical conclusion from there measurements, 
an endeavour was made to calculate the amount of dampiog of an 
alternate current whose frequency corresponded to the speed of 160 
letters per minute, in a cable containing only copper and with 
normal self-induction, and in a cable with self-induction increased 
hy iron. The direct results of the measurements could not well be 
used for this, as the employment of the space for the copper in 
different samples is not equally good, so that the value of the 
capacity for similar conductances is different Therefore two cables 
were taken of like inner and outer diameters, so that the capacity 
of the two cables was the same. ) 
copper, and the other had a copper core surrounded by iron O'l6mm. 
thick, and it wa3 assumed that the first had normal self-induction and 
the latter a xelf-induction 60 per cent. higher. The damping of alter- 


nate currents in such cables is given by the magnitude eM, where 
L is the length and A the actual part of the expression 
Jime (ic imi). 

m is the frequeney in 27 seconds and c'icand! the capacity, resistance, 
andself-indaction respectively for l kilometre. For the two cables there 
are different values of A. That for the cable withont iron is 0°00342 
and for the cable with iron 0 00329. As ml is small compared with 
w, X is approximately proportional to Im. In order, therefore, to 
attain in the cable with iron an equal damping to that in the cable 
without iron, the frequency would have to be increased in the ratio 
of (0:00342/0:00329)!— that is, by 8 per cent. For equal E. M. Fs. and 
equally high waves at the far end, the cable with iron would there- 
fore have an 8 per cent. higher signalling speed. This calculation 
does not take into account the influence of the apparatus at the end 
of the cable, and consequently gives for the increase in speed a 
higher value than it would actually have in practice. But even 
for an 8 per cent. increase of speed one would not incur the risk 
of a cable of untried design. 

As it is not probable that one would be in a position to increase 
the self-induction of the core in any other manner than here described, 
jt may be concluded from the results of these measurements that the 
hoped-for improvement in the speed of long cables by increasing 
tlieir self-induetion is not to be accomplished. 
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NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Flert- 
treet, London :— 


READY END OF NEXT WEEK. 


„The Electrician " Electrical Trades’ Directory and Hand. 
book for 1900.— The New Edition of the Big Blue Book” will 
be ready at the end of next week (corrected to January 31-*, 1900), 
See important announcement on page xxx. 

‘t SUBMARINE CaBLR-LAYING AND REPAIRING."— By H. D. Wilk'n on 
M. I. E. E., &c., fully illustrated; price 12s. Gd. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telégraph cables. 

“PRACTICAL Norxs FOR ELNCTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The au hors 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical science. 

“ MaexETIO IxDUCTION IN IRON AND OTHER Metats.”—By Prof. J. A. 
Ewing. Price 108. 6d., post free. New Edition nearly ready. 

"Tug INCANDESCENT LAMP AND ITS Manctracture.”—By Gilbert 8. 
Ram. Price 7s. tid., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

"THE Steam ENaINE INDICATOR AND Inpicator Diacraus.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to thę interpretation of indicator diagrams. 

THE ART or ELECTROLYTIC SEPARATION OF METALS,"—4A second issue 
of Dr. Gore's book is now ready, price 103. 6d., post free. The author 

reats fully toth the theoretical principles of the art of electrolytic se para- 
tion of metals and the pee eat rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


The core of one was only of 


“Tag MANvurActcRe or ELEcTRIO Licut CARBONS.” — A Practical 
Guide to the establishment of a Carbon Manufact Fully illustrated, 
price Is 6d. ; p-st free, 1s. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of cost of the plant requi ; 

Tux CENTENARY OF THE ELECTRIO CURRENT, 1799-1899." —By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 3d.; strong cloth, 
28. 6d., post free. 

‘* LOCALISATION OF FAULTS ix Exvsctric LicHt Maixs.— By F. C. 
Raphael Price 58, P free. The book deals with the important subject 
of 3 faults in electric light and power cables; and the various 
methods of insulation testing are here co:lected and discussed. 


“ Motive POWER AND GEARING FOR ELECTRICAL MACHINERY.”—B 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the uss of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting aed power 
stations. The various forms of Sanog in the power station and for electric 
motors are also dealt with; and the book contains. in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 

Tux MANUFACTURE OF CARBONS FOR ALL ELECTRICAL Purposes. ”— 
by Francis Jehl. 10s. 6d., pos free. This is à practical handbook. giving. 
a complete description of the art of makiag cirbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 

* Drum ARMATURES AND Comwctators,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together wi h a resumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

* WIRKLESS TRLEGRAPHY : SIGNALLING ACROSS Space WiTHOUT. WIRES 
BY ErgcTiic Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations. New and 
Enlarged Edition, 5s. nett. Now rady. 

** ELEOTROMAGNETIO THEOBY."—By Oliver Heaviside. Fol. I., 13a. 6d. 
Vol. II., 128. 6d. 

"LamomATORY Norns AND Fomws&"—We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Eng:- 


n classes. These have been by Dr. J. A. Fleming, and 
will be found of $ service to Melton Deion strators and Students. 
The object of series is the saving of the time of the Teacher 


aud his Assistante, and do serve as a record of me Work com d the 
Student. Each Form is supplied either singly at 4d., or 8s. 6d. ps 
dosen net; in sete of any three, 1s. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 58. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10. 6d. net; or in handy portfolio, price 12«. net; or bound in strong 
oloth cass. price 12a. 6d. net. Strong portfolios oan be had, price ls. each. 

NOW READY.—The cheaper edition of Dr. J. A. 8 
Laboratory Notes and Forms.” These cheaper Forms have prepared 
for the use of students and teachers at the Polytechnics and other S :ienos 
classes throughout the country. The demand for the original set of these 
Notes and Forma has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forme, 
which differ only from the higher-priced set in being printed on smaller anc 
cheaper paper and with lees space for tabulated records, are issued at bo lf 
the price of the original set. 

Nero Moriva Powmm," by Albioa 
lat d information respecting the application of eleotrio en 
aud general power transmission purposes, in which the au 
much experience. Price 10s. 6d., post free; abroad, 11s. 

"ELsorBIOAL Terme ron Tutsanara Ewnarmeses.”— By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subj from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thor oom- 

rehension of the theory of raeng. applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10s. 6d., post free. 

% ELrorBO-OHEMISTRY."—By Dr. G. Gore. Third Edition Price 3°., 

free. 


Tur POTENTIOMETER AND ITs ADJUNOTS": A Universal m cf 
Electrical Measurement. —By W. O. Fisher. Fully illustrated. oe 6e, 
post free. 

„Tun STUDENTS’ Goins TO MUBMARINS CABLE ' 
edition of this book, by Messrs. H. K. O. Fisher and J. O. H. Darby, is 
now ready, price 6e. ned; abroad, 6s. 8d. This work is intended to serve as a 
g 1ide to operators alread ne eee service, and to those who desire 
do enter $ service. 0 great cable companies now insist that their 
operators and probationers s ss certain examinations in electrical 
subjects. The is very fully illustrated. 

" BIBLIOGRAPHY OP X-Ray LITBRATORB AND RESRABOH.”—A valuable 
son par Being an attempt to olassify the date relating to X-Ray 
wor This work contains a quantity of general as well as special 
information bearing upon the whole subject of electrical discharge 
researoh, Edited by C. E. S. Phillips. Prioe 5s., post free. 

"ARMATURB WiNDINGS OP ÉLBOfRiO0 MaoHINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electrio 1 of America, rr ra 5 120 alt asa 
working treatise on esign. Large pages -page 
illustrations and 65 full-page tables, 20s., post free. 

"MregTRICAL ENGINEERING FORMULA,” a pocket-book, by Meurs. W 
Geipel and H. M. Kilgour; price 7s. 6d.; by post, 7s. 9d.; abroad, 86 
New Edition tn the press. : 

Tun ALTERNATE OURBENT TaamsrORMEP. —By Prof; J. A. Fleming, 
M A., D. Sc., F.R.S. Vol. ].—New Edition; Peioe 128. 6d., post free, 
Vol. II., price 1 2. €d. post tree, is also ready. 
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% ELNOTnIO LAMPS AND ELmoraio Liana, by Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &o, New and Cheaper Edition now ready. 6s., 
post free. | 

“Tas ELZOTBICIAN" ParIMERS.—In Two Volumes. Vol. I., IT 
Vol IL, Practice. Price, stout paper cover, 2s. 3d. each, post free ; cloth. 
23. 9d, Single Primers, 8d. each, post free. 


IN THE PRESS. 


"Tum ELBZOTRIO ARO."—By Mrs. Ayrton. 


„SOON DART BATTERIES, THEIR DESIGN AND Manvuracruns.”—By E. J. 
e. f 


„% PRIMARY BATTERIES: TuHxIR CoxsTRUOTION AND Usz."— By W. R. 
Cooper. Nearly ready. 
„% PRAOTICAL TELEPHONY.”—By Dane Sinclair and F. C. Raphael. 


" "THE ELECTRICIAN? WIREMAN’S POOKET-BOOK.”—Edited by F. C. 
Raphael Nearly ready. 


TENDERS INVITED. 


The Rochdale Corporation invite tenders for the supply ani delivery 
of electricity metera, which are to be in accordance with the specifi- 
cation cf the consulting engineers, Messrs. Lacey, Clirehugh and 
Sillar, 2, Queen Anne’s-gate, Westminster, S. W. Au advertisement 
contains further particulars, and tenders must be delivered at the 
office of the town clerk (Mr. James Leach) by Wednesday, 26th inst. 


The Electric Light committee of the Vestry of St. Mary, Newing- 
ton (London), require tenders for the supply and erection of two 
water-tube boilers, feed pump, and sundry extensions to the steam 
and water mains for the electricity works at Penrose-street. An 
advertisement coutains further particulars, and specifications, &c., 
can be obtained at the offices of the consulting engineers (Messrs. 
Kincaid, Waller and Manville), 29, Gt. George-street, Westminster, 
S.W. Tenders to the clerk to the Vestry (Mr. L. J. Dunham), 
Vestry Hall, Walworth-road, London, S. E., by 20th inst. 


The New Tramways committee of the ANewcastle-upon-Tyne Cor- 
poration require tenders for the supply of 130 car bodies, trucks for 
same, and for electrical equipment. Further particulars ace set out 
in an advertisement, and general particulars and conditions of con- 
tract may be obtained from the consulting engineer, Mr. Charles 
Hopkinson (Messrs. Hopkinsons snd Talbot), 26, Victoria-street, 
Lendon, S.W. Tenders must be lodged at the office of the town 
clerk (Mr. Hill Motum), Town Hall, Newcastle-upoa-Tyne, not later 
than March 2. 


The York Corporation invite tenders for the conversion of the 
wiring of the Guildhall and the publie librgry to suit the higher 
voltage of the mains Tenders must be sent to the city eleetrical 
engineer (Mr. C. A. Midgley) by Feb. 15. See advertisement. 


The Town Council of the Royal Burgh of Inverness invite tenders 
for the supply and erection of electricity generating plant. Tenders 
to town clerk (Mr. Kenneth MacDonald) before Feb. 8. 


The Coatbridge Town Council invita proposals for constructing a 
tramway in the town. Particulars from town clerk (Mr. John M. Alston). 


The Dudley Electric Light committee invite tenders for the 
supply and erection of m and feed water heaters and pipework. 
T nders to the town clerk (Mr. Henry C. Brattall) by noon, Feb. & 


The Kingston. upon-Hull Corporation invite tenders for the supply 
of 35 double motor equipments and 10 car bodies (double-decked) 
to seat about 51 passengers An advertisement contains further 
particulars. Speciticatious, &c., may be obtained from the city 
engineer, and tenders, addressed to chairman of Works committee, 
must be in by Monday, Feb. 19. 


The Bedford Electric Light committee invite tenders for the 
supply and erection of a surface condenser, with air-circulating 
Ds Kc. Tenders to Mr. T. S. Porter, Town Hall, Bedford, by 

eh. 6. 

The Bootle Corporation require tenders for supplying and layiog 
underground electric cables. Tenders, addressed Chairman Electric 
Power and Lighting committee, Town Hall, Bootle, by Feb. 17. 


The Glasgow Corporation invite tenders for the supply of (1) 
200/300 motor car trucks, (2) 200/300 motors and equipments, (3) 
supply, delivery and erection of overhead trolley constructional 
d > Tenders to Sir J. D. Marwick, City Chambers, Glasgow, by 

Qn, li. 

The Corporation of Hastings require tenders for the supply and 
delivery of twelve 20 kw. alternating-current transformers and high 
and low-tension switch gear. Tenders to Mr. B. F. Meadows, Town 
Hall, Hastings, by nocn of Feb, 12. 


The Bath Corporation invite tenders fur high and low-tension 
cables, arc lamps, transformers, switchboards, &c. Tenders by Feb. 12. 


The Postmaster-General invites tenders for the work of laying 
underground conduits and Pp for telephone purposes jn several 
parts of the Metropolis. Forms of tender from the Controller of 
Stores (Mr, Chas, E. Stuart), G.P.O. Tendera by noon, Feb, 15. 


The West Ham Guardians invite tendera for the supply and erec- 

tion of plant for the electric lighting of the workhouse and school 

remiges at Union-road, Leytonstone, and for erecting an engine and 
attery house, Tenders to Mr. Fred. E. Hilleary by 4 p.m., Feb. 7. 


The Belfast Electric committee invite tenders for the supply and 
erection of 400 kw. steam dynamos, Tenders to Sir Samuel Black 
by noon, Feb. 8. 


The Corporation of Great Yarmouth invite tenders for the supply 
and erection of two water-tube boilers and three 200 kw. continuous- 
current steam dynamos, Tenders by 10 a. m., Feb. 15. 

The Leyton Electric Lighting committee invite tenders for the 
supply and erection of switchboard. Tenders to Mr. F. Harman 
Lewis by Feb. 14. 

The Stoke-upon-Trent Guardians invite tenders for the electric 
lighting of a portion of the workhouge premises. "Tenders to Mr. C. 
Daniel, Union offices, Stoke-upon-Trent, by 9 p.m., Feb. 13. 

Middleton require tenders for erection of their electricity statio 
building. Tenders to town clerk by 7th inst, ij 

Belfast and Northern Counties Railway Co. require tenders for tele- 
Ne ironwork, batteries, sigoal fittings, &c. ‘Tenders to secretary, 

elfast, by 12th inst. 

Salford requires tenders for supply and fixing of iron and steel 
work at the Strawberry-road electricity station. Tenders to town 
clerk bv 12th inst. 


The Walthamstow District Council invite tendera for the supply 
and erection of plant for the electric lighting of their Isolation Ho:- 
pital at Chiogfo:d. Tenders to the clerk by 23rd inst. 

The Prussian State railway authorities, Altona, invite tenders 
until Feb. 15 for the supply of 210,000 arc lamp carbons and 2,000 
incandescent lamps. Particulars from and tenders to die Königliche 
Eisenbabn Direction. 


The French Minister of Posts and Telegraphs invites tenders for 
the supply of 585,250 metres of paper-insulated electric cables, in 12 
lots. Particulars from and tenders to le Sous Secretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris, by 15th inst. 

Tenders are being invited until the 15th inst. by the municipal 
authorities of Piedrahita, Spain, for the concession for the electrico 
lighting for 15 years. Tenders to el Secretario del Ayuntamiento. 


TENDERS RECEIVED AND AOOEPTED. 

The tender of Messrs. W. H. Allen, Son and Co. has been accepted 
by the Bedford Electric Light committee for the supply of a 420 
B.H P. inverted compound double-acting engine at £1,600, and that 
of Mesra. Rosling and Appleby for a 250 kw. alternator at £1,200. 


The following tenders have been accepted by the Wigan Towa 
Council: Bedford Engineering Co. (travelling crane); Messrs. 
R. W. Blackwell and Co. (pole planting wagon and tools, and for a 
Trenton tower wagon and tools). 

The Lancaster Corporation have accepted the tender of Messrs. 
Meldrum Bros. for the erection of a refuse destructor at £5,025. 


The Hackney Vestry have accepted the tender of Messrs, Hughes 
and Stirling for the erection of a refuse destructor at £24,495. 


APPOINTMENTS VACANT AND FILLED. 


A first-class electrical engineer is required for the Glasgow Cor- 
poration tramways. Particulars are set out in an advertisement 
elsewhere, and applications must be addressed to the manager of the 
tramways department (Mr. John Young), 88, Renfield street, Glas- 
gow, or or before Feb. 24. 


The Islington (London) Vestry require a draughtsman for 
temporary work for their electricity department. Applications to 
the vestry clerk (Mr. Wm. F. Dewey), Vestry Hall, Upper-street, 
London, N., by Feb. 7. Ses advertisement. 

The Southport Corporation Electricity committee invite applica- 
tions for the position of electrician - in- charge. Applications to 
Mr. Chas. D. Taite, by Feb. 8. 

Mr. John W. Gibson, superintending electrical engineer to the 
Harton Collieries Co., has been appointed electrical inspector to the 
National Boiler and General Insurance Co., Manchester. 


Mr. E. S. Saunders has been appointed departmental engineer 
to the Bradford Corporation electricity works, in succession to Mr. 
A. H. Roe, who has accepted the position of borough electrical 
engineer to the Corporation of Bury St. Edmunds. Mr. Saunders 
previously acted as Mr. Roe's assistant at Bradford. 


Mr. C. M. Gardner has been appointed representative of the Mar- 
quand Accumulator Co. (Ltd.) (Cardiff) for London and district. 
The company's London offices are at 34, Victoria-street, Westminster, 


London, S. W. m 
BUSINESS. NOTICES. | 
The business hitherto carried on by G. and A. Musker and Co. 
(Ltd.), at Dundas-street, Bootle, has been transferred to the new 
works at Tue Brook, Liverpool. ui 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Herbert Mitchell and Edgar Schofield, trading as electrical engi- 
neers, under the style of Mitchell end Schofield, at Hudderafield- 
road, Brockho'es, near Huddersfield, have executed a deed of 
arrangement. Mr. T. H. B. Tate, John William-street, Hudderstield, 
is trustee. Liabilities £709. 138. 3d., assets £489. 88. 10d. The 
creditors include :— 


Telegraph Mfg. Co £194 | J. Mitchell and Sons. ... ..... £20 
Edison and Swaa Co. ......... 117 | C. Booth and Son 16 
J. Kaye and Co. ............... 63 | Gabriel and Anyenault. ...... 14 
Jehnson and Phillips |......... 41 | Dorman and Smith. 11 
General Electric Co. 26 | B. Oldfield 11 


The following are the principal creditors in the bankruptcy of 
Alexander McTavish, electric light engineer and contractor, 15, 
Newbridge-hill, Weston, near Bath :--- 


. Newton Electrical Co. ............ £40 | Veritys Limited ... ....... ...... £23 
W. T. Glover and Co 29 | International Electric Co.. . 18 
J. C. Lyell and Co. ............... 21 | Hodges and Todd.............. Mae uo 


The liabilities amount to £321. 7s, as:ets £161. 

The trustee (Mr. A. Mackintosh) in the bankruptcy of F. Jones 
(trading as F. Jones and Co.), electrical engineer, St. John's-hill and 
Darin-road, London, S. W., has been released. 


In the bankruptcy of F. King, electrical engineer, the Stone 
Bridge, Bristol, the first meeting of creditors will take place on 7th 
inst, st Daldwin-street, Bristol, and the public examination on 
9th 11 85, at the Guildhall. 


Claims agaiust B. Wild and J. H. Clarke (trading as Wild, Roth- 
well and Co.), electrical and general engineers, Atlas Werke, Virginia- 
street, Southport, must be in by 12th inst. Mr. N. Yates, 4 and 6, 
Wood.street, Bolton, is trustee. 

Claims against E. B. Pym, electrical engineer, 29, Dramham- 
gardens, London, S. W. (late of Scarborough), must be in by 10th 
inst. . Mr. A. H. Wildy, Bankrnptev-luildings, Carev-street, 
London, W. C., is trustee. 

The trustee (Mr. II. W. Cox, 4, Pavilion-buildings, Brighton) in 
the bankruptey of D. W. Paine, electrician, 84, Gloucester- road, 
Brighton. has been released. 


A meeting of the New Electricity Svndicate (Ltd.) will be held at 
24, Harlevford-road, London, S E., on March 2, to receive an account 
of the winding-up. Mr. F. King is liquidator. 

A meeting of the Electric Lighting Extension Syndicate (Ltd.). 
will be held at Baitholomew Works, Lawford-road, London, N. W., 
on March 1, to receive an account of the windin;-up. Mr. C. O. 
Dastian is liquidator. 


——À ae —— n l 
Plant for Sale.--Me:sre. Allbright and Wilson (Ltd.), Oldbury, 
near Birmingham, have for sale three Babcock-Wilcox boilera and 
a Crompton steam dynamo. See advertisement. 


Tudor Accumulators.—Referring to the notice which appeared 
in our is:ue of 19th ult. (p. 446), that Mr. Edward Lomer, of 12, 
St. Mary-axe, London, EC, had been appointed agent of the 
Accumulatoren- Fabrik A.-G. (of Berlin and Hagen) in this country, 
Mr. Lomer informs us that this announcement wax due to a misunder- 
standing, as'the Tudor Accumulator Co. (Ltd.) have the sole rights 
for the manufacture and sale in the United Kingdom of Tudor 
accumulators, which is the type of cell manufactured hy the German 
company referred to. | 

Spiral Globes.— The Spiral Globe Co. bave just issued a well- 
prepared catalogue and price list of spiral globes, Accompanying 
the catalogue is a print of some test results and supplementary 
diagrams made by the Electrical Standardisiny, Testing and Training 
 Dustitution on the candle-power of an inemnlewent lamp with and 
without spiral glass reflectors. 

Export Merchants Shippers’ Directory.— The 1000 edition of 
this valuable directory and guide ix just published, and will be found 
zeplete with a mass of information of value to shippers and those 
having or seeking business relatiots with countries outside the 
United Kingdom. While ne fresh departure has been made in the 

resent volume the task of bringing the various sections up to date 

as been carried out with great thoroughness. This is, perhaps, 
most clearly indicated by the fact that 2,700 new names have been 
added to the work, which is published by Messrs. Dean and Son, 
1604, Fleet-street. London, E. C., price 17,6. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specifled) from Jan. 24 to Jan. 30, 
with the ports of destination :— 

Africa—Alexandria, £149; Beira. £36 (telegraph material); Cape 
Town, £1,294 (including £741 telegraph material) ; Durban, £248 ; East 
Loudon, £81. Argintina — Buenos Ayres, £4,056 (including £1,636 
telegraph material), Australasia—Melbourne, £115 ; Sydney, E472; 
Wellington, £409. Austria Trieste, £70. Canada— Halifax, £503 
(telegraph cable); Toronto, £35. Ceylon—Colombo, £1,157 (including 
£84 telegraph Mmatrumen's). Chüi—Boca, £176 (telegraph material). 
China—Shanghai, £101. Denmark—Copenhagen, £186 (telegraph wire). 
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Germany— Hamburg, £250 (telegraph material). Gibraltar—£25. Holland 
—Amaterdam, £530. Zong Kong—£316. India — Bombay, £309 (includ- 
ing £200 telegraph material); Calcutta, £2,901. Japan—Nagasaki, £11,800 
(telegraphic cable); Yokohama, £67. Malta —£159. Mauritius, £116. 
Norway— Christiania, £77 (t-legraph wire). — Russia— Batoum, £40 
(telegraph material). Straits Settlements — Singapore, £44. Total £25,522, 
against £9,770 in the corresponding week last year (Jan. 25 to Jan. 31). 

B T.H. Plant.— Pamphlet 45, issued by the British Thomson- 
Houston (Co., describes direct connected traction and power generators. 

Calendar.—A useful mouth-by-month pal calendar for 1900 can 
be obtained trom Messrs. Nalder Bros. and Thompson (Ltd.). 


Catalogue. — Messrs. Puland and Co., 5, St. Nicholas-buildings, 
Newcastle-on-Tyne, are sending out a new list of are light carbens 
and dynamo brushes. 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Belfast.—The summary of electric light rental for the year ende 1 
Dec. 31 has been issued. The receipts for lighting for the half-year 
ended June amounted t» £4,390. 2» d., 9 the December halt- 
year to £6,092. 14% 10d. The units soll were 213,727 and 331,818 
respectively. The rental from current for motors. &, amounted 
to £815, 19s. 41., against £630. Os. 7d. in the previous year. The 
meter and motor rents amounted to £316. 138. 9d., against 
£162. 13s. 3d. The total receipts thus amounted to £11,645. 10 7d., 
against £8,796. Os. 9d. in 1898, an increase of £2,439. 9s. 10d., or 
32 percent. The total number of units sold amounted to 622,486, 
against 356,527 in 1898 ; increase 745 per cent. The average price 
for current for lighting in 1899 was 4˙586d. aud for motors 27 16d. 
per unit, against 6:163d. and 3 369d. in 1693. During the half. ye ir 
ended December, 1899, the maximum demand system of charging 
Was in operation. 

Bexhill.— An ioquiry was held here last week into the application 
of the Council to borrow an additional sum of £5,000 ter electric 
lighting. The clerk (Mr. E. Sholto Douglas) said that it was pro- 
po:ed to extend the electric lighting mains to a number of additional 
streets, at an estimated cost of - £2,500, and in addition there was a 
sum of £200, the cost of promoting the orler, and £400 a Iditional 
cost of the site of the station, There had al-o been an excess expen- 
diture of £600 in connection with the scheme. The consulting 
engineer (Mr. A. H. Preece) said in reply to the inspector. that appli- 
catior « had not actually come in, but there were houses in the roa 1s 
to which it was proposed to extend mains which would le likely to 
require current. In fact, some were being already wired. The 
Council also propose to substitute electricity for gas for public 
lighting. 

Birkdale.—The Council have decided to oppose the Southport 
Extension and Tramways Bill, aud also to purchase so much of the 
undertaking of the Birkdale and Southport Tramways Co. as lis 
within the district. The Council will transfer their provisicnal 
electric lighting order to the British Electric Traction Co. 

Birkenhead.— An inquiry has been held into the application of 
the Council to borrow £3,500 for extensions cf the electric light 
mains to Higher Tranmere. There was no opposition. 

Bridgwater. —The Council obtained a provisional electric light nz 
order in 1898, but at a recent meeting of ratepayers it was decided 
to urge the Council to abandon the proposal to establish electricity 
works for the present. 


Chorley.—The Council have appliel for sanction to a loan of 
£23,000 for establishing electricity works to the plans and specitica- 
tion of the consulting engineers (Messrs. Lacey, Clirehugh and 
Sillar). 

Custom Tariffs.— The new Rhodesian Custom tariff (Aug., 1899) 
admits free of duty : (1) Machinery fitted to be driven by electricity, 
including the spare parts, end apparatus and appliances used in con- 
nection with the generation and storage of electric power (excepting 
electric cables and wires and posts for carrying same, electric lamp 
posts aud fittings) ; (2) materials and instruments for use in the 
construction and working of telegraph and telephone lines, Rebates 
of Custom duties are allowed on the following goods imported or 
warehoused on importation into Cape Colony whenever these goods 
are moved overland into Southern Rhodesia. A rebate of the whole 
Customs duty is allowed on electric. cables or wires and posts for 
carrying same and their fittings, electric lamp posts and their fit- 
tings, electric lamps and switch: s (not including fancy or ornamental 
lamps or switches and fittings for indoor lighting). 

A recent revision of the Spanish tariff includes, under Class XI. 
(instrumenta, machinery, &c.): (1) Incandescent electric lamps, with 
or without mounts ; (2) voltaic are lamps, electric meters, switches, 
stfety fuse, and other similar apparatus; (3) telephone apparatus 
and separate parts. A duty of 020 pescta is imposed upon each 
article in No. (1), 2 pesetas per kilog. on No, (2), and 1.50 pesetas 
per kilog. ou No. (3). 

Edinburgh. A report has been presented by the consulting 
engineer (Prof. Kennedy), in which the Council are recommended to 
put down additional plant at the McDonald-road electricity station, 
at an estimated cost of £17,295., The plant is to bé delivered by 
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Aug. 15, and will probably be in running order by the end of 
September. At the Council meeting on Tuesday the convener of 
the Electris Lighting committee (Bailie Mackenzie) said that last 
vear it had been proposed to obtain six large generating machines, 
but Prof. Kennedy had thought it best to obtain four in the firat 
iostance, which would carry them over the winter, and to delay 
ordering the other two machines until it was seen whether those 
delivered were working satisfactorily. The last machine which had 
been tet down had given complete satisfaction, and Prof. Kennedy 
now recommended that two additional machines be obtained as soon 
as possible. The same remarks applied to the boilers. The matter 
has been referred to the committee, who will present a report at the 
next Council meeting. 


Electrical Progress in Germany.—During 1899 28 electrical 
companies, with a share capital of about 70,000,000 marke, were 
formed in Germany, and the capits] of existing companies was 
increased to the extent of about 91,000 000 marks. Amongst the 
companies formed were the Deutsche Kraftgasgesellschaft (for the 
utilisation of blast furoace gases), the Norddeutsche Seekabelwerke, 
the Studiengesellschaft fur Electrotechnische Schnell bahnen, and 
the Gesellschaft fur Verkehrsunternehinungen (for the manufacture 
of electric autocars, &c.). 


Fire.—A fire broke out at the Paragon Werks of Messrs. Wenham 
and Waters, Vicarage-road, Waddon, Croydon, on Tuesday morning. 
The damage, covered by insurance, is estimated at £10,000. 


For the Front.— Amongst the equipment being sent to the scene 
of hostilities is that for the Yeomanry Hospital. Messrs. Thomas 
Parker, Ltd., have presented Mr. Hall-Edwards. who is asking for 
gifts for the hospital, with adynamo. Messrs. Mawson and Swap, 
of Newcastle-on-Tvne, have presented £10 worth of photographic 
plates A considerable quantity of electrical fittings are promised, and 
there seems every probabilitv that the hospital will, bv the time it 
leaves this country, early in the present month, be well furnished. 
The entire equipment goes out in the “ Majestic.” 

Mr. C. H. Kay, one of the workpeople employed by the Edison 
and Swan C». at their Leeds pru) goes out with the Kings’ Own 
Yorkshire Light Infantry, and his him a 
presentation on the eve of his departure. 


“ Harness” Belts in Austria Hungary.—4A decree hes recently 
been issued prohibiting the importation into Austria-Hungary 
of galvanic apparatus, purporting to be of hygienic value for wearing 
on the human body. ‘The grounds for this prohibition ere that the 
wearing of these articles may cause skin diseases and even blood 
poisoning. Trading in articles of this kind is forbidden, except 
B the directions of a properly qualifie l physician. A beneficent 
ed'ct. 


Iceland.— A dam is being constructed in the valley of Sevdi-fjord 
which js to be filled with water in order to provide ample supplies 
of ice for packing fish. From the banks of this dam the ice will be 
conveyed to the Gardar Fish Co.’s depót at Bodareyri by means of an 
electr c railroad. The funds for this enterprise have been provided 
by British capitalists. 

Kandy (Ceylon).— This town is now lighted electrically. Current 
is supplied by the Colombo Gas and Water Co. Some of the CE 
thoroughfares are illuminated by means of Jandus Are Lamps, anc 
in the side streets incandescents are emploved. : 


Light Railways ---The Middlesex (‘ounty Council have endorsed 
t! e principle of the scheme for the construction of light railways in 
the county. At the meeting of the Couiwil last week the chairman 
(Mr. R. M. Littler, Q.C.) said he was convinced that light railways 
would materially relieve the rates as the Council would obtain a 
sum of money from the leasing of the lines that would reduce the 
highway rates. The estimated cost of constructing the permanent 
way of the eleven lines now beiog promoted jointlv by the Council 
and the Metropolitan Tramways and Omnibus Co. is estimated at 
£336,000, and that of the five other lines promoted by the Council 
itself is calculated at £263,000. "Thess are the initial lines of a 
comprehensive scheme for the whole county, which is estimated to 
involve an outlay of £3,000,000. 

An inquiry will be held on the 12th inst. into the application of 
the City of Gloucester Tramways Co. for power to construct light 
electric railways in the citv. The Corporation have not yet definitely 
decided upon their attitude in relation to the application. 


Limehouse.— The County of London Co. have lodged an objection 
1o the application of the District Board cf Works for a provisional 
order, A conference of the Limehouse, St. George's, Mile End. and 
Whitechapel local authorities will be held to consider the opposition. 


colleagues made 


Limerick. The Corporation bave entered into negotiations with 
the Harbour Board fur the purchase of laud in Frederick-stieet as a 
tite for electricity supply works. 

Liverpool.— The Board of Trade inspection of the Aintree and 
Fazakerley, Cabbagehall and Oakfield, and the Stanley-road sections 
of the electric traniways took place on Friday. 


Locomotive Regulation.— The City of London Corporation have 
issued bye-laws for the regulation of locomotives in the streets within 
the City area. The:e bye-laws can be inspected at the Guildhall. 


London County Council. —At Tuesday's meeting the Finance 
committee reported application from Islington Vestry for a loan of 
£56,261 for electrical lighting. They propose that sanction be given 
to the borrowing of £38,000 only, as they required further explana- 
tion from the Vestry before dealing with the balance. Application 
was also made by the Islington Vestry for a loan of £13,200 for 
additional plant at the Vestry’s electric lighting works, but the in- 
formation supplied only enabled the committee to recommend 
sanction to £10,000. These recommendations were approved. 

The Highways committee pre:ented a report on the subject of the 
applications made to the Board of Trade by some cf the London 
local authorities and supply companies for provisional electiic light- 
ing orders, including Limehouse, Mile End, St. George-in-the- 
East (local author.tics), and Battersea, Lambeth and Marylebone 
(companies). As regards the price to be charged for current under 
all these orders, the committee reoommended thatthe maximum should 
be 5d. per unit; and, as regar is the system of supply, that it should 
be by continuous current, except with the express consent of the 
Board of Trade. Last year the Board of Trade did not see its way to 
adopt these suggestione, but the committee thought consideration 
ehould again be given to them. The following recommendations 
were alto presented: 

(1) Tbat the Board of Trade be informed that in the opinion of the 
Council it is undesifable that the clauses of the Electric Lightiug Clauses 
Act, 1839, should be incorporated in provisional orders relative to London 
areas; and that the Board be asked to so amend the orders relative to 
(a) Limehouse, (b) Mile End Oid Town, (e) Lambeth, and id) Marylebone, 
now being applied for, as that each order may be in the same form as 
those Ha) granted as regards London areas, and may be complete 
in itself. a l 

(2) That the Board of Trade be asked to so amend the Limehouse dis- 
trict and Mile End Old Town electric lighting orders as to make each of 
them conform with those previously granted to London local authorities 
in respect of the areas under their jurisdiction, and also to make in such 
order the amendments prepared by the Highways committee. 

(3) That the Board of Trade be asked to strike out of the St. George-in- 
the-East clectric lightiog order the clause authorising the trans'er of the 
powers to be granted by the order, and also to make in such order the 
amendments prepared by the Highways committee. 

(4) That the Board of Trade be asked to so amend the Lambeth (pa't 
of) electric supply order, applied for by the South London Electric 
Supply Corporation, as to bring it into conformity with orders pre- 
viously granted to companies iu respect of areas within the county of 
London, aud also to make in «uch order the amendments prepared by the 
Highways committee; and further, to insert a provision so amending the 
order of 1892, granted to the Vestry of Lambeth and subsequently trans- 
ferred to the company, as to place the company under the same obliga- 
tions, as regards the area included in that order, as though the order had 
in the first instance been granted to the company itself. 

The report and recominendations were carried. 

Mr. Webb called attention to the inconvenience caused to electric 
light consumers in the neighbourhood of New Cross owing to the 
failure of the Londoa Electric Supply Co. to carry out its obliga- 
tions, He wished the Highways committee would take action. Mr. 
Benn said that in the case of Marvlebone they had taken action and 
recovered penalt es, and if Mr. Webb would send information to the 
committee, they woul 1 be happy to do for Deptford what they had 
done for Marylebone.” 


Malvern.— Iu a report recently prepared by the Council's con- 
sulting engineer (Mr. Robert Hammond), the erection of electricity 
works at an estimated cost of £30,000 was advised. Opposition 
having been raised against such a Jarge expenditure, an explanatory 
lecture was delivered by Mr. Hammond at the Assembly Rooms 
last week. Speaking, he said, from 20 vears’ experience, he advis-d 
the ratepayers not to let a company step in, as in every instance he 
knew of atter three years’ working electric lighting schemes were 
profitable. Tbe probability of a company taking up electric lighting 
owing to the oppos tion to the Couacil’s scheme was a bad thing for 
Malvern, (specially as the ratepayers had invested £100,000 in their 
gas works, aud a company would have the sole right to supply electri- 
ci'v for 42 vears, He regarded the Councils provisional order as a 
valuable asset, which they ought not to lose. At the conclusion of the 
lecture Mr. Hammond answered various questions, He said the 
Malvern order dilfered from others, because of the size of the compul- 
sorv area, but he believed the order could be fully complied with for 
£40,000. If the Council proved its earnestness by spending £20,000 
or £30,000, in making a start, the Board of Trade would not be 
likely to insist upon the order being literally compliel with. As 
Malvern Link and West Malvern were not included 1n the order, the 
Council would not be compelled to supply current to those places. 
The whole of the compulsory area could be provided for by the 
low-pressure system. The Malvern order was obtained in 189). 


Musselburgh. The agreement between the Town Council and 
the Drake and Gorham Electric Power-and Traction Co. in 


connection with the electric lighting aud traction s*heme of the 
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latter has been signed. The Council retain the option of purchasing 
the ucdertaking as a going concern at the end of 14, 21 or 28 vears. 

The Corporation have sanctioned the application of the Drake aud 
Gorham Electric Power and Traction Co. for a provisional order for 
the construction of electric tramways in Musselburgh and adjoining 
districts The company are not to come within the city boundary 
except by consent ot the Council. 


Private Bill Legislation.— The bill for the construct on of the 
Liverpool-Manchester express railway has been passed by the 
exàminvra cf jrivate bills. The Liverpool terminus cf the line 
will be on the site of the Bluce at Hospital, and the Manchester 
teimiuus will be in Quav-street, off Dear sgate. The estimates for 
the construction ef the proposed line give the total cost at £1,750,000. 
The length of the railway w.ll be 34 miles, and the ralway will 
throughout its whole length be constructed ès a double line, on 
the mono-rail evs'eui. 

The bill deposited by the London United Tramways Co. seeks 
powers to construct tramway extensions of about 21 miles ia length, 
chiefly from Hanwell to Chiswick, and from Twickenham via Tid- 
dington, Hampton, Hampton Court, Himp:oa Wick, and to 
Twickenham again. The proposed extensions ure estimated to cost 
nearly £340,000, 

In the preamble of the bill deposit «d by the Dublin Ele: trie Light- 
ny Co. the promoters propose to make “ proper ani adequate provi- 
tion for the lighting by electricity of the City of Dublin aad the 
adjacent urban di-trict»." The capital «f the company is to be 
£500,000, in 50,000 shares of £10 each, with the right to i-sue 
£160,000 debenture stock. The area of eupply includes the City of 
Dublin ani the urban districts of New Kilmainham, Drumcondra, 
Clonliffe, Glasnevin, and Clontarf. Power for supplying el ctricity 
in bulk beyond the company’s limit of supplr, and for the supply of 
clectricity to the Corporation, the lo:al authorities and the Dublin 
United Tramways Co., is also sought. 

The Brompton and Piccadilly Circus Railway Co, incorporatel 
in 1897, have deposited a bill fur an extension of time until August, 
1902, within which t» acquire the lands necessary for the construc- 
tion of its railway, and an extension of ti ne until August, 1904, 
within which to complete and open the line. It is proposed to 
increase to £50,000 the amount of capital which may be expended 
in the payment of interest out of capita!. 

The bill of the County of London Co. for authority to purchase 
sites and land in London compulsorily, to erect generating stations, 
&c., will be opposed, and a conference of local authorities has heen 
called for the 13th inst. at municipal buildings, Lavender-hill, S. W. 
Representatives from Battsrsea, Bermondsey, Islington, Lambeth, 
Shoreditch, and Whitechapel will be present. In the bill powers 
are cought to acquire lands in Camberwell, Wandsworth, Southwark, 
Streatham, and St. Luke's (Middlesex) for erecting new generating 
stations. The bill also proposes to empower the company to abstract 
water for condensing purposes from the River Wandle, the Peckham 
branch of the Surrey Canal, and from the City road bas'n of the 
Regent's Canal. 

n the bill of the South-Eastern Metropolitan Tramways Co., 
powers are fought to construct 11 miles of tramwa in Lewisham 
and the south-east of London. It is propo:ed to erect a generating 
tation near the Crystal Palace gas works, and power ix sought to 
enter into agreements with the local authorities of Croydan and 
Beckenham and the Blackheath and Greenwich District Electric 
Lighting Co. for the supply of electricity in bulk. The proposed 
capital of the company is £250,000, with authority to raise loans of 
£62,500. 


Ross —A syndicate hss been formed to establish electricity works. 
and tke Council have consentcd to a proposed application for a pro- 
visional order. 


St. Helens.—A L:cal Government Board inquiry was held here 
on Thursday into the application of the Council to bu:row £26,000 
for electric lighting extensions The town clerk (Mr. G. W. Bailey) 
supported the application, and explained that the Corporation bad 
obtained sanction to expend sums of £10,000 and £16,000 in con- 
nection with the introduction and extensin of electric lighting, and 
had overspent thes» amounts by £2,956. They now proposed to 
expend a further £17,043 in increasing their electric lighting plant 
and in extending the supply of current to new districts of the 
borough. Electric lighting had so far been an unbroken success. 
Mr. J. S. Highfield, borough electrical engineer, gave details of the 
proposed expenditure. There was no op; osition. 

An inquiry was als) held on Tuesday, by Mr. A. P. Trotter, into 
the application of the Council to borrow £25,000 for electric tram- 
ways. The application was supported by Mr. G. W. Bailev, who 
stated that the Board of Trade had already s:netioned a loan of 
£25,000 and this had been expended, with £866. 7s. 11d. in excess. 
The £25,000 now required was made up of this amount, along with 
£6,875, completion of the Haydock section; £1,865, Derbyshire 
Hill section; £385, Rainford-street section ; £2,950, Peasley Cros; 
and Sutton extension’; £3,126, Nut-grove section, Thatto Heath ; 
£1,106, North-road to Windle City ; £484, extension of the Prescot 


line in the direction of Rainhill ; £347, underground feeder for 
Prescot section; and £6,995. 19». 1d. for extra plant for these ex- 
tensions. There are at present working about 10 miles of tramway, 
which by these extensions will be increased to 19. Mr. J. 8. High- 
field, borough electrical engineer, explained the details. There wes 
ho op] sition. 


Sevenoaks.—The Councii propose to withdraw their opposition 
tə the application of the Electrical Power Distribution Co. for a 
provisional order, providing the company agree to sell their un der- 
takiog at two years’ notice at any time after 12 years from date of 
order. 

Shipley.— It was decided by the Council on Tuesday to apply for 
a lcan cf £22,000 for establishing electricity works. Mr. R. C Qun 
is the Councii'3 consulting engineer. 

Smoke Nuisance.— At Lambeth (London) Pol ce-e;urt on 
We Inesday, the South Losdon Electric Supply Corporation (Lt l.) 
answered to a eummors, taken out by the Lambeth Vestry, com- 
plaining of nui-ance caused by the issuing of black smoke from the 
corporat on's chimney shaft at Bengeworth-road. The cass differed 
in no way from similar actions, except that, in the course of his 
decision against the Corporation, the ima .istrat», Mr. Hopkins, said 
that the Public Health Act clearly laid down that dense black smoke 
must not be allowed to issue from chimneys in any place where the 
Actappiel, He impo:ed a penalty of £10 and 23. costa, with the 
remark that * the nuisance would have tu be stopped, or the works 
would have to be closed !” 


Sweden. A large demand for electric machinery is imminent in 
Swed+n as there is an important movement on foot to make more 
extended use of the numerous waterfalls of the country for 
generating electric power. An extensive electric power plant is to ba 
put down at Trollhättan, aud electric railways and tramways are 
projected at Gothenburg, Lund, Bjerröd, and Jönköping. 


Telegraphic Extension in India —-A direct telegraph line has 
recently been constructed between Calcutta aud Madras, and is now 
open for traflic. Two lines have received Government sanction — 
Bombay to Poona and Poona to Dhond, the latter city being already 
ia telegraphic communication with Madras. Oil insulators are use l on 
the line from Calcutta to Midras, to minimise as much as possible 
the effect of the saline atinosphere slong the east coast. During the 
rec ent drought in the Bombay Presidency the telegraph insulators 
are stated to bave been so inerusted with «ilt deposit as to require 
constant scraping. In ordinary sea:ons the mon:oon rains keep the 
insulators clear of thesz deposits. 


Telephone at Edinburgh At Welnesday' meeting of the 
Edinburgh Corporation the town clerk intimated that he aud tlie 
Lord Provost fiad signed the telephone agreement between the 
Corporation and the National Telephone Co. A new clause has 
heen added, which provides that if the Government take over the 
telephones and buy up tbe National Co's undertaking before 
Dec. 31, 1911, the option which the Council bave under the agree- 
ment of purchasing the pipes and wires shall not apply. 


Telephone at Glasgow. The minutes of the apecial Telephone 
committee of the Glasgow Corporation, submitted at yesterday's 
meeting, contain a recommendation that a Government licence 
should be obtained for the establishment of a municipal telephone 
service. We have very fully r. ported the stages of this discuss'on 
up to this point. Asa re-ult of a neeting between the engineers of 
the Post Office and the Corporaticn, various alterations have now 
been made on the original epecifications to meet the objections 
raised as to the cost of the (Government scheme. In particular, the 
weight of wire to be employed in certain overhead circuits and in 
underground wires has been consilerably reduced. As regards the 
area to be included, the Pc-tmaster-General states that he will be 
ready, if the Corporatioa wish, to make it co-extensive with the 
existing Glaszow Exchange area of the National Telephone Co., with- 
out reference to the consent of the other local authorities within 
that area. The committee recommend that the licences, as now 
adjusted with the Post Othce (given in full in our last issue), 
should be accepted by the Corporation, and that it should be 
remitted to the committee, in consultation with Mr. A. R. Bennett, 
the consulting engineer, to prepare and submit for consideration a 
scheme, with tha necessary estimates, for carrying the licence into 
effect, the licence to start in March, 1900, and terminate on Dec. 31, 
1913. The tariff has been fixed as under: Communication between 
an exchange and the premises of anv exchange subscriber and the 
trausmission of an uolimited number of messages -mixtmum, EIO; 
minimum, £4 Communication between any exchange and the 
oflice of any exchange subscriber, exclusive of the transmission of 
Messages- maximum, EA; minimum, £l. 10% For the transniissio2 
of subseribers’ mes:azes t » any office on an exchange in the exchange 
system, for every messige —maximum, Id.; minimum, jd. For the 
transmission of a message from a call office to any other office on an 
exchange in the exchange system-—maximum, Id.; minimum, jd. 
The co:nmittee’s minutes also contain the correspondence which has 
passed between the National Co. and the Corporation, chiefly on the 


subject of a modification of the company’s tariff. The committee 
report that, having considered this correspondence, they decided to 
recommend that they were of opinion that the terms indicated in 
the letter did rot form a basis for further negotiations. 


. Tyneside Electric Power.—In reference to the note appearing 
in our last issue (page 487) on tlie hill to be presented to Parliament 
this session by the Tyneside Electric Power Co., it is pointed out 
that the prices per unit mentioned in the bill must only be taken as 
the maximum charge’. 
lower charges per unit than those mentioned will haye to be 
charged to large consumers where the company has to compete with 
steam power. Asa matter of fact, the company has already offered 
za scale as low as 3d. per unit for the first 100 hours per quarter 
.and 0:3d. i unit for subseyuent hours for the supply of power in 
localities where consumers are likely to be large and numerous. 


Water Cooling Plant.—The Middlesbrough Corporation bas 
placed an order for the erestion of a Klein patent water.cooler for 
the condensing plant at the electricity supply worka. 


Workhouse Lighting.— The Loeal Government Board have 
sanctione] the proposal to light the Stoke-on-Trent Workhouse 
electrically. 
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The following list of Applications for Patents and, Specifications published 
has been compiled for this journal by Messra. J. C. CHAPMAN and Co., 
Chartercd Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 

APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk 1s affixed. 

January 2, 1900. 

A. H. Howarp, London. Improvements in or connected with 
the manufacture and production of pipes or conduits for electrical 
conductors or for conveying liquid gases or for analogous pur- 
poses. 

. D. W. HouNsELL. East Dulwich. Improvement in regulating the 
supply of gas, electricity, or any other matter for illuminating 
and heating purposes. 

. T. Mason. London. Improvements in electiic lamps applicable 

for advertising purposes. 

. J. RICHARD. London. Improvements in advertising ly means of 
electric lamps and apparatus therefor. 

. C. R. LouBERY. London. Improved method of tclegraphing, 

indicatiog time, or actuating mechanism electrically. 

J. H. McGurty and T.§McEway, jun. I. don. Speed governor 
attachment for electrical apparatus. 

. W. L. Terer and J. A. Heany. London. Improvements in electric 

water filtera.* 


92. 


January 3, 1900. 

A. H. C. Gipson and E. G. MiLESs. Birmingham. Improved means 
of taking up the slack of flexible wire, cord, or other material 
used in electric or other filtings. 

P. C. McFanLANE and D. REID. Glasgow. 
make and break for electric eircuits. 

C. M. STEAD and G. F. Carr. Lecds. Improvemen's in or in con- 
nection with electric incandescent lamps. 

F. H. Royce. Manchester. Improvements in elcc'rically-driven 
cranes and similar machines. 

H. LacHENMEYER, Birmingham. 
rail ways.“ 

H. Baker. London. Improved means of making the electrical 
connections with carbon electrodes. 

P. W. NonTHEY and THe ELECTRIC Motive Power Co. (Lrp.). 
London. , Improvements in electric ignition devices for internal 
combustion engines, 

M. B. FELD. Lee. A new or improved method of determining 
the voltage obtaining at a near or distant part of an electric 
circuit, or the average voltage obtaining at several parts thereof, 
and apparatus therefor. 

R. BELFIELD. London. 
electric railways. 

R. Roprian. Loudon. 
accumulator batteries. 

January 4, 1900. 
London. Improvements in automatic electric 
switches. 


F. H. HEADLEY. London. Improvements iu electro-magnetic 
mechanism suitable for use in indicatora, relays, bells, and the like. 

E. B. Viles. London. Improved electric switch mechanism. 

J. LEvERSON. London, Improvements ia subterranein conductors 
for electric railways. (J. Steinbach, Austria-Hungary.) 

F. E. ELMORE. London. Improvements ia apparatus for the 
generation and electrolytic application of electric currents. (Partly 
communicated by J. O. S. Elmore, India.) 

H. C. Gover and J. M. Morrar. London. 
safety electric fuses.“ 


163. 
164. 
174. 
176. 
178. 
182. 


Improved automatic 


A current receiver for electric 


184. 


201. 
216. 


Improvements relating to conduits for 


Improved manufacture of active mass for 


246. 
247. 


248. 
254, 


2€0. 


F. H. H&gADLEY. 


261. 


The promoters realise that considerably 


An improvement in 
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264. 


293. 


361. 
367. 


296. 
399. 


4.0. 


4,9314. 


J 


420. 
434. 


. F. T. HOLLINS and H. C. T. AMENDT. 


. L. M. CHAPMAN and J. M. GELATT. London. 


. W. L. Wisk. 


. B. M. FLETCHER. 


. M. J. MYERS. 


. A. CLARKE. 


„ E. A. Gopprn and J. T. ARMSTRONG. 


. W. L. WISE. 


. L. M. Tyack and F. B. Fawcett. Bristol. 


. J. DE DunavE and R. SoNYÉ. 


, C. F. KRONHEIMER. 


. E. BoxnHivERS. 


. A. GARDY. 
. W. MOSELEY. 
. H. H. Lake. 


. V. I. Frey. 


. F. MYERS. 


. C. Juxa, A. BRECHER, and A. KITTEL. 


G. Marconi. London. Improvements in apparatus for wirele:s 
telegrapby. | 
Jenuary 5, 1900. 
W. DvurHIE. Aberdeenshire. Electricians’ pocket companion. 


January 6, 1900. 

A. A. McNaucut. Ayr. Double-link detachable chain fcr electric 
light purposer. 

M. CranksHaw, A. CranksHaw, and H. CranksHaw. London. 
Improvements in or relating to the means for adjusting or re gu- 
lating the shades or covers employed in connection with electric 
lights or gas lights and others for the purpose of concentrating 
and diffusing the tight therefrom in any desired or requi ed 
direction, aud apparatus for effecting the same. 

M. BzHRENDT. London. Improvement in electricity meters. 

A: CHABAND and E. CHAnaND. London. Improvements in tc'c- 
phone callstations to be rendered operative by the insertion of 
& coin. i 


C. A. LEE. London. Improvements in electric arc ligh's or lamps. 


January 8, 1900. 

W. L. Wise. London. Improvements in and connected with 
telegraphy. (A. C. Crehore and G. O. Squier, United States.) 
(Date claimed under Pat. nts Rule 19, March 6, 1899.) 

H. Bremer. Germany. Improvements in electric arc lamps.* 

A. S. BowrEy. London. Improvements in and pertaining to 
phonographs, gramophones, telephones, and the like. 

London. Improvements in 

apparatus for clectrically interlocking the doors or gates with the 

operative machinery of hydraulic or other lifts. 

Improvements in 

electric light sockets. 

London. Improvements in electrical switches. 

(The Actien Gesellschaft Elektricitéts-werke vorm. O. L. 

Kummer and Co., Germany.) 


. W. J. WELLS and ALLAN and Apamson (LrD.). London. ‘Improve: 


ments in apparatus for facilitating the escape of gas from electric 
8 orage batteries or accumulators. , 
London. Improvements in or relating to 
electric light fittings. ! 

January 9, 1900. 
London. Improvements in devices for locating 
earth contacts on electric circuits." 
Birmingham. Improvements in the construction 
and manufacture of electric bells. 


. J. VESELEY. London. Improved electric switch for e'ectric trams 


and railways.“ 

London. Improvements in 

and relating to variable electrical resistances. 

London. Improvements in transformers. (The 
Actien Gesellachaft Elektrittüts-werke vorm. O. L. Kummer and 
Co., Germany.)* s 

J. G. LORRAIN. London. Improvements in and or connected with 
electric meters. (H. A. Macdonald, France.) 


January 10, 1900. 

Improved apparatus 

for regulating the current in an electrolytic interrupter. 

Paris. New process of total 

suppression of motive power as we!l as of electric energy in the 

industrial production of carbide. 

London. Improvements in electric order 

telegraphs for use on shipboard and elsewhere. 

London. Improvements in incandescent arc and 
other lamps.“ 

R. F. Brack. London. Improved carrier for wires cr electric 
conductora, such as the trolley wires or conductors of electric 
railways, tramways, and the like. 


. J. R. Dick and Tug Reason MANUFACTURING Co, (Lrp.). London. 


A method of and apparatus for connecting electric meters in threc. 
wire circuits, 
January 11, 1900. 

H. Simpson. London. Improvements in screens for incandescent 
electric lamps. on 

E. A. LE SCEUR Canada. Improved electroce. 

G. E. VAUGHAN. London. Iuprovements in or connected with 
electrically actuated mechanism applicable for various purposes, 
such as tbc steering of ships, the working of engine room or like 
telegraphs, or the training of guns. (J. A. Vaughan, South Africa.) 

London. Improvements in electric switches. 

London. Improvements in te'ephone apparatus. 
London. Jmprovements in or relating to electric 

(R. C. McCartney, United States.)“ 

London.  Alternating.curreut meter for small 

non-inductive charges. (Allgemeine Elektricitats Gesellschaf-, 

Germany.)“ 


batteries. 


London. Improvements in sound transmitters or 


disseminators for phonozraphs.* 


London. Improvements 
in compounds for dielectrical purpeses. 


January 12, 1920, 


. C. M. DonuAxN, R. A. SurrH, and H. G. Bacos. Salford. Improve- 


ments in electrical switches.*. | 
F..J. Cox. Birmingham. Improvements in and relating to 
dynamometera. 


A. E. BENNETT. London; Impiovenents in elretrio fittings. 
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758. J. WETTER. London. Improvements in controlling devices for 
the motor circuits of electrically-propelled vehicles. (The 
Elektricitiits Aktien-Gesellschaft vormals Schuckert and Co., 
Germany.) 

768. Tug Davy Exectricat Construction Co. (Ltp.) and J. L. E. 
DanteL, London. Improvements in or concected with electric 


arc lamps. 
; January 13, 1900. 

814. B. G. LAuuk. London. Improved method of and installation fcr 
operating two-phase electric motora. (Date applied for under 
Patents, &c., Act, 1883, sec. 103, June 14, 1899, being date of 
application in United States.) 

837. H. H. LAKE. London. Improvements in or relating to incandes- 
cence electric lampe. (T. Shearman, United Statee.)° 

€38. H. H. Lake. London. Improvements in or relating to incandes- 
cence electric lamps. (T. Shearman, United States.)“ 

839. H. H. Lake. London. Improvements ia or relating to incand 8- 

cence electric lamps. (T. Shearman, United States.)“ 

840. H. H. Lake. London. Improvements in or relating to incandes- 
cer ce electric lamps. (T. Shearman. United States.)“ 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. — 


19,876. STEINHART, Voa£L and Fur. 

from zinc oxide. 

26,723. BuRNAND. Device for indicating the frequency of an electric 
current or currents, the eaid device being applicable for signalling 
and indicating speeds and the like. 

ANDERSON. Electrically operated clocks. 

1899 


Ficctrulytic separation of zinc 


26,769. 


214. FERREIRA and PRYCE. Appsratus for electrically interlocking the 


block and mechanical signals on railways, 


216. LonRAIN (Esmond). Electric railways of the sectional conductor 
ty pe. 

1,188. Jones. Guards for overhead electric conductors euch as trolley 
wire, and the like. 

1,4€3. JoLIN. Apparatus for heating by electricity. 

1,675. BLACKWELL and BLACKWELL.  l'ortable telephonee, applicable also 
for testing purposes. 

1.844. CAurAGN Ek. Manufacture of plates for secondary batteries. 

1,866. Onr1NG and BRAUNERHJELM. Receiver for waves of light heat, or 
electricity. (Date applied for under International Convention, 
October 27, 1888.) 

1,698. ORLING and BRAUNERHJELM. Device for regulating the distance 
between objects hermetically enclosed applicable to receivera for 
waves of heat, light, or electricity. (Date applied for under 
International C. nvention, October 27, 1898.) 

1,867. OnriNG and BRAUNERHJELM. Apparatus for regulating the sensi- 
tivity of receivers for waves of light, heat, or electricity. (Date 
applied for under International Convention, October 27 1898.) 

2,906. (ox. Switchboards, 

5,048. CHALANDRE CoLAS and Gtrarp. Electrolysis of sal:s in solution 
and apparatus therefor. 

20,260. Tımar. Appliances for imparting electricity and heat to the body. 

20,471. Bourr (Delafon’. Electric batteries. 

20,507. Vox AnNswaLDT. Electric igniter for gas. 

20,745. TouRTEL (Rissler and Bauer). Electricity meters. 

20,789. JouNsoN. Gramophones and like machines for recording and re- 
producing sound. 

20,862. ADDENBROOKE. Method and apparatus used in electrostatically 
measuring electric currents in a working cireuit, and calibrating 
the measuriug instruments 8» employed. 

20,882. WEIDLICH and Nies. Sliding contact for telescopic or similar 
adjustable electroliers. 

21,084. MAN DT. Magnetically-operated Iccks suitable for safety lamps or 
cther purposes, 

21,252. Jaconsow, Kar trumpets, applicable also to telephone receivers 
and the like. 

21,511. Rovrt (Dalziel). Apparatus for exhibiting electric signals, adver- 
tiseinents, and the Rke. 

21,413. Sacs. Safety fuses for electric circuits. : 

21,€59. Tug Brrisu Tuomson-Hovuston Co. (Ltp.) (Johnston). Circuit 
breakera for alternating electric currents. 

21,663. Tus British THomson-Hovston Co. (Ltp.). (Fleming.) Electric 
arc lamps. 

21,664. Tue British THomson-Houston Co. (LIp.). (Hartham and 
Stevens.) Electric arc lamps. 

21,668. British THomsoy-Houston Co. (Lrp.). (Pratt). Alternating clec- 
tric current meters. 

21,07. Casrer snd Peirce. Electric mas- age instrumenta. 

22,553. British Tromson-Hocston Co, (Ltd.) (Steinmetz). Syateins of 
electrical distribution. 

22,536. us THoMsoy-Houston Co. (L:d.) (Oxley). Electric circuit 
changera, 

22,015. ATTERBERG. Safety device fur starting- switches of electric motors. 

22,666 ANDERSON. Chemical generator of electricity. 

22,857. Cuxow. Medicinal ight-curative apparatus for the production of 
complete or partial baths of chemical and electrical rays of light. 

25,040. Bout (Störmer). Apparatus for the electrolysis of alkali chloride 
solutions ~ " l 

23,055. SIEMENS Bros. AND (Co, ( I. p.). (Siemens and Halske Aktie1-Gesell- 


schaft).  Current-collecting apparatus for tho und rgroind 
conductora of electric railways and tramways. 


COMPANIES' MEETINGS AND REPORTS. 


-—— — — — 


Direot United States Cable Co. (Ltd.). 


The forty-fifth ordinary general meeting of this company was held zt 
Winchester House, Old Broad-etreet, on Tuesday, under the presidency cf 
Mr. E. M. Uxpgrpowy, Q.C. 

The GENERAL MANAGER and SECRETARY (Mr. T. Fiunis’ baving 
read the notice calling the meeting, and other formal business having been 
disposed of, 

The CHAIRMAN said: Gentlemen, the revenue for the six months 
to Dec. 51 last, after deducting out phymente, amounted, in round figures, 
to £56,800, while the working and other expenses, including income tax, 
but excluding the cost of cable repaire, absorbed £20,416, leaviog a 
balance of £36,384 as net profit, making, with £3,176 brought forward 
from the previous half-year, a total of £39,560, which bas been appropriated 
as follows: Interim dividend of 3s. per share to September 30, £9,105. 10«. ; 
interim dividend of 3s. to December 31, 29, 1068. 10s. ; set aside to reserve 
fund, £15,000 ; carried forward, £6,347; making a total, as mentioned, 
of £39,560. It is satisfactory to be alle to xay that the revenue has con- 
tinued to improve, and shows the not unsatisfactory increase of £2,434 
as compared with that for the corresponding period of 1898. The 
expenses, on the other hand, show a reduction of £1 205, this reduction 
being owing chiefly to a less outlay on the maintenance and renewal 
of instruments, some special expenditure having been necessary under 
this head in the corresponding period. Beyond that reduction there 
is one of £249 in the London salaries. The usual particulars. of 
course, are set out in the abstracts accompanying the report. With 
respect to the cable repa'rs I may say that they have only cost 
£1,989. 16s., which has been charged, as usual, to the reserve fund. 
I will say something further about these repaira later on. On the other 
haud, the reserve account has been cred ted with 46, 317. 12s. 81. interest 
on the investments, and with the £15,000 set aside out of revenue, bring- 
ing the balance of this fund up to £401.695. 16s. 2d. at cost. The invest- 
menta have been increased during the balf-year by £14,319, and they new 
stand at a total cost of £380,601. Their present market value is about 
£410,600, or £30,000 above their cost, and this notwithstandiag the great 
fall in market prices even of all first-class investments. I have alread 
said that the repairs amounted to a sum under £2,000 tbis half-year. 
Of couree, that is exceedingly satisfactory, aud if we could coant upon a 
continuance of that we should be in a different por ition from meat cable 
companies, It is very fortunate that we have been able to keep our cables 
in order at to small an expenditure, It is also well to cay that tle 
cable ix working satisfactorily with duplex, and that has been very 
useful in our contributions to the pool, because, although we have 
been free from serious breakages, that of couree cannot always be the 
case with the large number of cables which ero: the Atlantic. With 
respect to the principal item in this statement, which is the placing 
to the reserve fund of so large an amount as £15,000, 1 have only 
received cne comment from a shareho!der, who would have liked to have a 
larger dividend ; but if we look more closely int» the affaira of the com- 
pany, we must remember this —that while every half-year we are inerens- 
ing our reserve fund by making an expenditure for investments, the 
history of the last year or two has been unfavourable even to the best 
class of investments, aud the niv ket value of our investments, although it 
is still far above their cost, docs not exceel the cost to anything like th» 
extent it did on a former occasion. In point of fact, therefore, we are making, 
up to a certain extent, some lec-way in that respect. As I bare frequently 
explained here, it ix also necessary to take note that while our investments are 
not increasing in value, the materiala which would be required, shoull we 
have to bring our reserve fund into play, are increasing in cost. 1 thiok that 
these considerations are enough, without anything else, to warraut us in 
being extremely careful to keep up our reserve fund. Moreover, this is only a 
question of an interim dividend, and, as you are aware, the beard bas 
always done everything that is possible and prudent at the end of the year, 
when we know what the total expenditure baa been, to make up the dividend 
as far as we can. by way of bonus; and we trust to be able to do £o 
this year, If we had to consider only our own affairs, we should be very 
comfortable and happy, but we know that steps are being taken by other 
nations to catablish telegraphic communication across the Atlantic. A 
powerful German company has been established, and no doubt within a 
not very distaut period a cable will be hid from Germany to the Azorca, 
and from the Azores to the United States. As to that, we can of 
course fay nothing. Direct communications are of coure quite 
naturally alop:ed by foreign aad important countries. What, we 
did object to was eur country Leing made, as it were, a stepping 
stone for these communications, to the prejudice of British iu- 
terests ; and I may say that no exertion has been. spared cn the 
part of our allied company, the Anglo, and of our own hoard, to put 
these matters forcibly before Her Majesty's Government, who, I am 
glad to say, have. as far as we can judge, thoroughly entered iuto 
the spirit in which thee representations have been made, and I 
thiuk that they will do all that they can to pretect Prit'sh interests, 
There is another point to bear in mind, which Mr. Newton mentionet 
at our last meeting: that is, with respect to an a'l-British Pacifie call». 
That also has teen carefully looked after, and I think that I may go so 
far as to say that Her Majesty’s Government have shown the strongest 
disposition to protect the interests of this company and of the allie! 
company in this respect. Of course we must remember that while the 
interests of other companies perhaps are somewhat imperilled by 
Pacific cables of every kind, yet our owu interests, as communicating 
between the British Isles, and the American continent, are likely 
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directly or indirectly, to benefit by Pacific communications, W do 
not generally say very much abeut the famous French suit, whicb, 
as far as I know, has at the present time beaten the longest pro- 
cedure I have been connected with, which is the Delago» Bay srbi- 
tration—in length of tin.e; but thia we know—that the suit appears to 
hare made a step forward, the verdict of the Rouen tribunal being now 
subject, as far as the amount of it is concerned, to the opinion of experts, 
who are to decide how inuch of that amount i« payable as damages, suhject 
to deduction for any services which were rendered by the French company 
during the pericd that their adherence to the pool lasted. I do not wish 
to put too high a value on tke result of that, but at the same time, so 
far, we are making some progress in this matter. I mentioned the estab- 
lishment of a German company, and I muet add that, as I have often men- 
t'oned here, the arrangement between the Anglo company and the German 
Government came to an end at the termination of last year. It has not, how- 
ever, actually been stopped, and is at present proceeding provisionally, subject, 
as we hope, to some reasonable arrangement being come to. We are 
joining with our sister company—tbe Anglo—in endeavouring to keep 
that matter as straight as we can. You will notice that Mr. Finnis, our 
secretary during a great number of years, who is fully master of all the 
details of this business, has been named by us the general manager as well 
as the secretary, his duties with respect to the accounts being handed over 
to another officer. We think that this arrangement is extremely satis- 
factory, and 1 have no doubt that you will approve of this step having 
been taken. I do not think that there is any other point to wbich I need 
refer. I believe I have mentioned everything that is of importance, and I 
will now conclude by moving— 

“That the report of the directors, dated January 16, 1900, together with 
the statement of accounts to Decemter 31, 1899, annexed thereto, be and the 
same are herchy recewed and adopted." 

Sir JAMES PENDER, Bart., M.P., seconded the resolution. 

The CHAIRMAN expressed his readiness to hear any remarks or to 
answer any questions, but no shareholder rising to address the meeting, he 
put the resolution in the usual way, and it was carried unanimously. 

Mr. J. B. MARMONT then proposed a cordial vote of thanks to the 
chairman, the directors, aud the staff for their able conduct of the com- 
pany's affaire during the past half-year. 

Mr. JOHN NEWTON seconded the motion, which was carried 
unanimously. 

The CHAIRMAN, in reply, said the shareholdera might be quite sure 
that. in the somewhat difficult position in which the directors found them- 
selves, their energies would be devoted to protecting the coinpany's interests. 

The proceedings then terminated, 


Smithfleld Markets Electric Supply Co. (Ltd.). 


The directors’ report for the 15 mouths coded Dec. 31 states that the 
gress revenue amounts to £12,083. 6s., against £6,501. 5s. 2d. for the year 
to Sept. 30, 1898, while the gros profit on trading has been $5,425. Os. €d., 
against £759. 38. ld. for the same period. This result would bave 
been even better Lut for the difficulty which tbe company bas ex- 
perienced, in common with all other electric lighting companies, in 
obtaining the best quality steam ccal, and the consequent largely increased 
consumption. Nevertheless, further reductions have been effected in the 
ccsts per unit generated and sold. The net profit for the 15 months, after 
paying debenture interest and other charges, is £564. 188. 2d., reducing 
the deficit to £210. 2s. 8d. This amount will, it is anticipated, have been 
more than wiped off by Jan. 31, 1900. i 

The conviction expressed by the directors in their last report, that the 
use of electricity in the Central Markets was likely to become more popula”, 
bas been borne out by results, During the 15 months under review 78 
new installations bave been obtained, and the iucrease in tho number of 
lamps connected has been 7,257, or 74 per cent. Ax about one-half of these 
lamps were connected during the last three montbs of the year the full 
effect on the revenue will only be apparent in the current year’s accounts, 
which should show a turther substantial increase, New customers are 
constantly being obtained, and several are at present waiting to be connected. 

The plant and machinery bas worked eatisfactorily throughout, no inter- 
ruption of any kind having occurred in supply. The storage battery has 
been in use since October last with economical results. The value of 
this battery in the saving of coal and wages will be considerably enhanced 
during the summer months as it will enable the plaut to be shut down for 
several bours per day, as well as ensuring against failure in tke supply at 
all times. 

The directors regret that their application for a provisional order to 
cnable them to supply current in the City of London was unsuccessful. 
The ccst of the application will be spread over a period of five years. 

Mr. H. S. Leon has been appointed a director to fill the vacancy caused 
ly the retirement of Mr. G. H. Brougham Glasier. 


City and South London Railway Co. 


The report of the directors for the half-year to Dec. 31 announces that 
the receipts from all sources amounted to £27,506. 1s. 3d., and the cost of 
working £15,968. 4s. d., leaving a profit of £11,557. 16s. 9d. Inclusive 
of the balance brought forward, the net 1evenue account shows an aggre- 
gate total of £15,538. 4s. 8d, After making provision for the debenture 
stock interest, a balance remains available for dividend of £11,429. 198. Ed. 
Out of this it is recommended that the full dividend of 5 per cent. per 
aunum ke paid on the preference shares, and a dividend at the rate of 

2 per cent. per annum upon the consolidated ordinary stock, leaving 
£1,267. 9e. 6d. to be carried forward. The directora regret the diminution 


in the dividend, arising from increased cost of- materials and from the fact 
that the ordinary stock ranking for dividend has been increased by £225,000, 
expended on lines not yet open for traffic. 

Moorgate Street Extension, - Owing to the delay on the part of the sev ral 
contractors, it was found impossible to open the line at the date anticipated. 
Every possible pressure has been put upon the contractors, and the works 
arenow co far completed that it is hoped the sanction of the Board of 
Trade for the opening for public traffic will be obtained within the nest 
two or three weeks, The delay has been a source of great disappointment, 
as the capital expended on the construction and equipment of the extension 
has consequently been unproductive in place of earning an adequate returr, 

Clapham Extension.—The works on this extension are rapidly approach- 
ing completion ; the surface stations are well advanced, and there is every 
prospect of its being ready for public traffic within the next three months. 

Islington Extension.—Tke sitea for the stations on this extension have 
been acquired and are in the hands of the contractors. : Good progress has 
been made with the tunnelling ; 579 yards on the up line and 550 yards on 
the down line bate been driven. 

The subway at London Bridge to connect this company’s station at the 
corner of Denman-street with that of the London, Brighton and South 
Coast Railway will be commenced as soon as some preliminary boring 
operations have been completed. 

Of the ten locomotives referred to in the last report as under contract, 
eight have been delivered and are giving satisfaction. 

Generating Station.—The principal works necessary for running the 
trains to Moorgate-street are now completed, and the further power 
required for the extension to Clapham is expected to be ready early in 
March. A large new carriage shed is in course of erection. 

Parliamentary. —À bill is to be submitted to Parliament seeking 
sanction to substitute a tunnel of 30ft. in diameter for two of 214ft. at 
the station at the Islington terininus, whereby greater convenience will 
reault in the working of the traffic and a saving in the cost of construction. 

Negotiations are in progress with the Great Northern and City Railway 
Co. for the construction of a joint station at the corner of Old-street for 
the exchange of traffic between the two companies: and a bill Las Leen 
deposited in Parliament by the Baker-street aud Waterloo Electric Railway 
Co., now in course of construction, for the extension of that line from 
Waterloo to join this company’s railway at the Elephant and Castle station. 


Waterloo and City Railway Co. 


The directora’ report forthe half-yearended Dec. 31,shows that the capital 
account amounted to £573,656. 9a. 9d., and that the furtherestimated expendi- 
ture of £40,000 is amply provided for ; the revenue account shows that the 
gross receipts, less Government duty, amounted to £54,518. 198. 4d. From 
this the London and South Western Co. have retained £4,824. 43. in 
respect to working expenses, leaving £8,524. 15s, 4d. payable by them, in 
order to provide for a dividend at the rate of 5 per cent. per annum on 
the Company's ordinary and borrowed capital. This, dividend is payable 
on Feb. 13. 

The number of passengers carried during the six months was 1 769, 751, 
exclusive of season-ticket holdera (776'. The railway was opened on 
Aug. 8, 1898, and the number of passengers carried between that date and 
Dec. 31, 1898, was 1,442,855, thc number of season-ticket holders then 
being 454. 

On Jan. 8, three additional cutrances were opened to the City 
station in convection with the public subways, which are being constructed 
at the Mansion House by the Central London Railway at the joint 
expense of the two Companies ; and when the whole of the subways are 
completed there will be two o her entrances at tho Royal Exchange, 


— — — -———— — — — —— — 


Liverpool Overhead Railway Co. 


The report of the directora for the half-year ended Dec. 31, 1899 
etates that the gross revenue receipts amounted to £42,928. 11s. 9d., and 
the working expenses to £25.007. 5s. bd. The number of passengers 
carried during the last four half-years is as follows :— 

June 30, 1898. Dec. 31, 1898. June 30, 1899. Dec. 51, 1899. 


First Class... 637,547 663,177 594,669 676,768 
Second Class 2,686,651 2, 962.827 ... 2,445,572 2,941,392 
Workmen ... 1,148,743 1,268,917 ... 1,435,088 1,596,797 

Totale... 4,472,641 4.894.921 4.475, 279 5,214,957 


An increase of 320,036, and in receipts of £1.940. 

The works of the Waterloo and Great Crosby tramways are proceediog, 
and it is hoped they will be opened for traffic during the current half- 
year. The directors are pr-moting a bill in Parliament for a short 
extension northwards, to join the Seaforth station of the Lancashire aud 
Yorkshire Railway, and southwards fur a short line beyond the Hercu- 
laneum station, and for widening the line at Picrhead station. 

There is available for distribution £18,841. 14s. 7d., out of which the 
directors recommend dividends at tho following rates (less tax), payable 
Feb. 16: 5 per cent. per annum on preference (£3,000), and 5 per cent. 
per annum on ordinary shares (£11,250), leaving £4,591. 14s. 7d. to Le 


carried forward. 
— c-—— ————— !—————— Án —— 


Deutsch-Atlantische Telegrafen Gesellschaft. 


The first report of the Directors of this Company deals with the progress 
of the scheme for the establishment of au independent cable from Borkum, 
via the Azores, to New York. The Company, which was formed iu Feb., 1899, 
entered into an agreement in May last with Messrs. Felten aud Guilleaume 
and the German Government. The coneession granted by the German 
Government for the establishment of the cable. i- for forty years from the 
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commencement of working, and the laying of the cable is to be finished by 
Oct. 1, 1900. Iu case the cable is found to be inadequate for dealing 
with the traffic, the undertakers will be justified in laying a second cable for 
the duration of the concession. The German Pcstal authorities will operute 
the cable from the German terminal point, whilst the undertakers are to work 
and maintain the line at the Azores and on the North American side. The 
cable is in the first instance intended to deal with the telegraphic service 
between Germany or its Hinterlands and America and rice versd, but Peru, 
Brazil and the other South American States are excluded from its sphere 
of activity. The German Government will pay to the Company a guarantee of 
£70,000 per annum until the expiration of the concession, aud will receive in 
return the revenue from messages «ent in both directions between Germany 
aud America to the extent of £85.000 per annum. When the receipts exceed 
£85,000 the German Government will, under c:rtain conditions, participate 
in the excess at the rate of 25 centimes per word. The undertakera 
are pledged to take over the cable line of the Deutsche See Telegrafen 
Gesellschaft from Borkum to Vigo not later than by the end of 1904. 
"he company has obtained permission to land the cable in the United 
States, whilst a landing position at Fayal, in the Azores, has been sec red 
through the intermediary of the Europe and Azores Telegraph Co, Ltd. 
which will receive £2,500 for affording the necessary facilities, As «oon 
as the working of the cable yields a dividend exceeding 8 per cent. 
the company undertakes to lay a calle between Fayal and Santa Maria, 
Azores. <A further condition for the laying of the cable at the Azores 
was that the cable should be ordered from the Telegraph Construc ion 
and Maintenance Company of London. The cost of making aud 
laying this cable - which will be 4,566 knots in length - amounts to £935,000. 
It is estimated that the cable, which is expected to deal with 8,000,070 
words per annui, will be completed before October. Arrangements have 
been made with the Commercial Cable Co., whereby the latter places its 
network in the United States at the disposal of the company for the 
despatch of telegrams by the new cable to Germauy, and provision has 
been male for the transmission of messages by other routes in case 
of any interruption in the working of the new cable. The capital of the 
company is £1,200,000, and £700,000 has been already paid up. 


" BLACKPOOL AND PLEBPWOOD TRAMROAD CO.—The report of the 
directors states that the ba'ance of protit, including the sum brought 
forward after providing for debenture interest, is £10,027. 17s. 3d., and a 
dividend at the rate of 10 per cent. per annum jis recommended, This 
will absorb £7,247. 102. 8d. ; sums of £521 and £500 are to be written off 
tlie eost of application to Parliament. for further powera uuder Act, 1898, 
from preliminary expenses, leaving £1,759. 6s. 7d. to be carried forward. 
The number of passengers carried during the half-year was 1,161,786. 
The gross receipts amounted to £22,476. Ox, 24. 


DOUGLAS SOUTHERN ELECTRIC TRAWAYB (LTD). A general meeting of 
this company was held at Manchester on Friday. The directors’ report stated 
that the daily service of the electric tramways had been most efficiently 
maintained. The miles run were 57,595, passenygera carried 100,769, gross 
traffic £4,444. 53. 5d. After paying tolls, the nett passenger and small 
sundry receips amounted to £3,719. 153. 4d., against C3. 457. 14s, last season. 
Toe total profit on the season's working was 41.455. 4« 3d., making, with 
the amount brought forward, £1,806. 3s. 10d., and a dividend at the rate of 
6 per cant. per aunum was declared on the 7 p-r cent. preference shares. 
£271 163. 51. be'ng carried forward. At the meeting the chairman (Mr. T. 
J. Hutchinson) etated that they had been able to run the line, with its 
many peculiarities, without a single accident of any description throughout 
the season. Mr. Davenport, a dirce or. sd it was quits possible that at 
an early date there would be an electric tramway line from the bridge at 
Douglas to Douglas Head, which would favourably affect the Douglas 
Southern Co.'s prospect i. 


GREAT NORTHERN & CITY RAILWAY CO. — The third half- 
yearly mecting ef this company was held yesterday, Sir Charles Scotter 
presiding. A report from the engineers, Sir. Douglas Fox and partnera, 
was read, showing that the construction of the line waa being actively 
proceeded with. The chairman remarked that the Central London 
Railway was approaching completion, so that the board of this company 
would have the benefit of the experience gained in the working of that 
and other similar undertakings in the matter of electrical appliance’, The 
Waterloo and City Railway, of which he was a director, adopted a system 
of traction at the outset which was thought to be the best at the time, 
but experience had shown that tome alterations in the traction power were 
necessary. The London. and South Western Co, who work that 
railway had, therefore, ordered new motors, and it was expected that, in 
the couree of a few months, the working of the line would be greatly 
improved. The Great Northern and City Line would pass through one 
of the most densely populated districts of London, and he was sure that if 
they could provide a cheap mode of traction, and à frequent service, the 
success of the undertaking was practically assured. 


METROPOLITAN RAILWAY CO.—.\t a shareholdera’ meeting last week 
the chairman, Mr. J. Bell, referre to the experiments in electric traction 
on the Metropolitan system between Earl's Court and High-strect, 
Kensington, The directors, he said, felt disappointed that these experi- 
ments had not yet beca completed. He pointed out that the experiments 
had been conducte t after the traffic had ceased at night and on Sundays, 
which, in his opinion did not form a fair working test. The subject was 
receiving the board's careful attention, and in addition to the experimenta 
i bove mentioned, others had taken place on a piece of the company's line 
at Wembley Park which, so far as they had gone, had given all concerned a 
large amount of valuable information which would assist them materially 
in solving the difficulties of, applying electric traction to the working of 
the lines, : 


WESTERN UNION TELEGRAPH CO. — This company have issued their 
report for the quarter ended Dec. 31. The following statement exhibits the 
condition of the company at the close of the quarter ended Sept. 50, 1899 : — 

Surplus July 1, 1899, as per last quarterly report $8,056,927 53 

Net revenues, quarter ended Sept. 50, 1899 ............ 1,666,567 03 


$9,733,494 56 
From which deducting for— 
Dividend of 11 per cent. paid Oct. 16 ... $1,216,991 25 
Interest on bonded debt. : 224, 120 15 


$1,441,111 40 


Left a surplus Oct. 1, 1899, 0 . . . $8,292,383 16 
The net revenues of the quarter ending Dec. 31, 

based upon nearly completed returns for October, 

partial returns for November, and estimating the 


business for December, were about... . 1,600,000 00 
7 $9,892,383 16 
From which appropriating for— 
Interest V e . 224,120 15 
$9,668,253 01 
It requires for a dividend of 1} per cent. on capital 
stock issued, about... eee Pads 1,216,992 00 


Deducting which leaves a surplus, after paying divi- 
dend k teretes enn) SaL BAS weeds onda $8,451,271 01 
In view of the preceding statements, the committee recommend that a 
dividend of 1} per cent. on the capital stock of the company be declared 
payable on and after Jau. 15. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


—— 


CHARLES 8. MADAN & CO. (LTD.). — Tliis company was registered on Jan 
20 with a capital of £12,000 in £1 shares, to acquire the business carried 
ou as Charles S. Madan & C., and to carry on the business of mechanical, 
electrical, consulting, and general engineers, iron and brass founders. &c. 
Messers. C. S. Madan and W. H. A. Ord-Mackenzie are the first governing 
directora. 


DUXBURY BROS. (LTD.) —'l'hi« company was registered on Jao. 15, with 
a capital of £5.000 in £5 shares, to carry on the business of mechanical and 
electrical engineers, maclini-ta, tool makera, Ke. The first directors sre 
J. K. Duxbury, A. Y. Duxbury, and K. Duxbury. 


FIELD, MALLETT & CO. (LTD). - This companys was registered on 
Jan. 22, with a capital of 121.000 in £1 shares 2, 000 A” preference 
and 7,000 © B” preference,, to take over the businesses of Howard Field 
and C. S. Mallett and Co., and to carry on the business of engine and motor 
car manufacturera, mechanical aud electrical engineers. The first directors 
are H. Field. E. A. Hoad, L. N. Bamber, and C. S. Mallett. 

FIREPROOF ELECTRIC SWITCHBOARD CO. (LTD. — This company wa; 
registered ou Jan. 17. with a capital of £1,000, in £1 shares (500 prefer - 
ence), to acquire and deal with any patents and to carry on the business of 
manufacturing electricians and manufacturers of fireproof switches and 
switchboarda, &e. The eubscribera are J. O. Dale, W. E. Godfrey, T. New- 
combe, J. E. Carr, T. M. Hanson. J. W. Bennett, aud J. E. Robinson. The 
firet directors are J. €. Dale (chairman) and Percy H. Byrd (managing). 


GENERAL TRAMWAYS CONSTRUCTION SYNDICATE (LTD).—'Th's 
company was registered on Jan. 16, with a capital of £200,000 in 
£1 shares, to construct and maintain in G neva, or elsewhere. tramwaya, 
railway, telephone and telegraph lines, Ke. Tae subscribera are 
L. Neumano, A. Mare, A. Ries, T. H. Losinsky, E. J. H dlerstadt, 
C. Schmidt and E. J. Burridge. The first directors are L. Neumann, 
A. Ries, H. A. Butters. Gen. N. Harris. and J. M. Lucach. 


SMOKE PREVENTER AND FUEL ECONOMI3ER LTO.) This company 
was registered on Jan. 18. with a capital of £300,000 in £1 ehares 100.0. 0 
preference and 290,000 ordinary, to acquire certain patents, patent rights, 
&c., relating to improvements in inventions for the prevention of em oke. 
economisera of fucl, or the prcduction of increased beatin bail rs er other 
furnaces, &., and in particular to acquire from Mr. J. Alves, of Melbourne, 
the letters patent for Great Britain for improvements in and relating to 
fire bridges for steam boilers and other furnaces, &c. The first directors 
are Measrs, M. Guthrie, H. Macdonald, J. Alves, J. McLaren, and A. 
Anderson. 

SOUTH WALES ELECIRICAL POWER DISTRIBUTION CO. (LTD. 
—This company was registered on Jan. 16, with a capital of £30.C00 
in £10 shares, to carry on the business of electricians and electrical 
engineers in a'l its branches, aud to produce, store, supply and sell 
electricity for light. power. heat, or other purpo:es, The subscribers 
are A. Hood, T. '. P own, (cil engineer) Sir W. T. Lewis, Bart. (civil 
engineer, E. P. Martin ‘civil engineer), A. T. Walker (civil engineer). 
A. Kelly each with 100 shares. ; and R. Forrest and E. Riiffert (with 50 
shares each). The manazetpnent is vestel in a committee of not less than 
four nor more than seven members. 


AUTOMATIC ELECTRIC RAILWAY SIGNAL CO. (LTD.)—The annual 
return to Dec. 4, 1899, has been filed. The capital is £10,000, in £1 
shares, of which 5,910 have been taken up. £1 has been called up on 
1,640, and 4,500 shares are considered as fully paid. 


BRIGHT'8 LIGHT AND POWER (LTD.)—The annual return to De 26 
has been filed, The capital is £200,000; in £1 shares (100,000 preferem e) 
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All the ordinary shares have been taken up. 10a. has been called up on 
each of 66,660 and £1 on eachof 7. £20,683. 10s. has been paid, leaving 
£12,653. 10e. in arrears. £53,333 is considered as paid. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)— The annual retun to 
Jan. 12 gives the capital as £100,000, in £5 shares, of which 307 have been 
taken up, and £1 per share has been called and paid on 3CO of these. 


ELECTRIC FUR MACHINING CO. (LTD.)—According to the annual 
return to Jan. 12, the capital is, S3, 600, in £1 shares, of which 566 have 
been taken up. £1 has been called up and paid on 16 shares, and 550 are 
con: idered as fully paid. 


CITY NOTES. 
—— a 

MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price o 
silver 274d. per oz. (Feb. 1) Consols (22 per cent.) 1003—100§ for 
money, 1008—1008 for account; 24 per cent. 984—99 (Feb. 1) Stock 
Exchange Settling Days : Consols, Feb. 2 ; Stocks and Shares Continuation 
Days, Feb. 7 and 21; Ticket Days, Feb. 8 and 22; Pay Days, Feb. 9 and 
25 ; Mining Share Carry-over Days, Feb. 6 and 20. 


BRISTOL TRAMWAYS AND CARRIAGE CO.—The direczora recommend 
the payment of a dividend at the rate of 8 per cent. per annum for the 
past half-year, and the reserve is increased from £80,852 to £90,514. The 
dividend at the corresponding period last year was7 per cent. The number 
of passengers carried during the year was 25,550,806. 

BRITISH ELECTRIO TRANSFORMER MANUFACTURING CO. (LTD.).— 
The directors of this company have declared an interim dividend at the 
rate of 6 per cent. per annum for the six months to Dec. 31 last. Dividend 
warrants will be posted on 9th inst. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
ordered the further issue of £230,255 sterling 4 ver cent. 590 year deben- 
ture stock of the Commercial Calle Co. to be quoted. Application has also 


been made to the committee to appoint a special settlinz day in 6,560 
ordinary (£5 fully paid) shares, 8,038 5 per cent. cumulative preference 
( £5 fully paid) shares, 5,433 vendors’ ordinary (£5 fully paid) shares, and 
9,862 vendora' (£5 fully paid) cumulative preference shares of the Zfamp. 
stead Electric Supply Co. ( Ltd.). 


WESTMINSTER ELECTRICO SUPPLY CORPORATION (LTD. — The 
directora recommend the payment of a dividend at tha rate of 16 per cent. 
for the half-year ended Dec. 51 last, making, with the intarim dividend, 
13 per cent. for the year. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


i [ P : | 
No. | AGGREGATE. 
Line. icm d NE. : 
een BS, 
99-1900 £ E | £ | £ 
*Birmingham Tramways. Jan. 27 | 4,060 + 371 4| 16,004 + 963 
Blackpool Corporation.. „ 25 135 + 9 43 21,221 \+ 4,403 
Blackpool and Fleetwood „ 27 149j- 5 4 573 9 
Bradford Corporation... ,, 28: 3359, 92, 70 25,303 T 
Brisbane Trams .........' Dec. 13 | 1,816/+ 570 11 24810 |+ 7,622 
Bristol Trams & Carriage! Jan. 26 | 2,697'+ 315 4 10,859 . 835 
Buenos Ayres& Belgrano Dec. 31 2,514 ＋7 676, 52 14 0 4- 48,619 
City & South London Ry. Jan.23 | 1,092/- 42, 4 4,470 —  .46 
Dover Corporation.. „ 29 151 7＋ 19 43 8,805 |+ 1,020 
Dublin United.. . , 26 2, 925 4 310 4 10,869 1131 
Dublin Southern Dist..... „ 26 | 609/- 11 4 2235 }+ 
*Glasgow Corporation. „ 27 ' 8,333 +1,130 ... EN 988 
Liverpool Corporation.. „„ 20 | 6,622 + 715 3 20,027 |+ 2,220 
Liverpool Overhead Rly. „ 28 1,571 7 313 4 6,026 + 766 
„Sheffield Tramways ....... „ 28 | 1,918 + 755 4) 7,341 + 2,479 
South Staffs. Trams. „ 26 734 ＋ 191, 4; 2349 i+ 41 
* Partly electrical 


ELECTRICAL COMPANIES’ SHARE LIST. 


BEXT AMOUNT LAST , 
Amoure, | en | Dre NAME. 
SHARE. | DEND. 
| 
TELEGRAPHS. 
£110,900 100 4% African Direct Telegraph 4% Mort. Deb. (red.) ..... 
25,000 10 7 Amazon Telegraph . . orte soto ans 
£125,000 100 57 Do. 5 per Cent. Debeutures 
£875,520 Stock 15/0 Anglo. American . ,es eeseeseeeseseeess eee ese esse ebeee86 
£3,062,240 | Stock 30/0 Do. e cacudarccatuasydsvantuswdesstens 
£3,062,240 | Stock 18/0 Do. DSA dessen bs eb 
810,000,000 8100 $21 Commercial Cable Capital Stock eee | 
£1,563,078 | Stock 47 EB Do. 4 per Cent. Debenture . 
16,000 10 8/0 Cuba Submarine Ordinary  ...........:-..... een 
6,000 | 10 10,0 Do. Preference 10 per Cent eese 
12,981 5 2/0 ! Direct Spanish Ordinary. . . eene 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference ..... 
£30,000 50 4 Do. 4} per Cent. Debentu res 
60,710 20 30 Direct United States Cable. eene X 
£120,000 100 4i Direct West India Cable 44% Reg. Deb. (red.) 
41,000,000 Stock 5 Eastern Ordinary .. ... . . . . . . . . .. . . . nns 
41,795,000 Stock 3i Do. 3} per Cent. Preference Stock ............. 
£1,432,268 Stock 4 * Do. 4 per Cent. Mort. Deb. Stock (red.) 
250,000 10 2/6 Eastern Extensloh ....,. vac Sessess sss ssen esse sosse 8 
£320,000 Stock 47 Do. 4 per Cent. Debenture Stock ............... 
£16,200 100 57 Do. 5 (Austin. Gov. Sub.) Deb.,1900 (reg. 
£64,400 100 5% Do. (Bearer) ....... SV 
£300,000 100 47 ' Eastern and S. African 4 Mort. Deb., 1909...... .. 
£200,000 25 47 Do. 4 per Cent. Mauritius Sub. Debs. (red.) 
180,227 10 1/9 Globe Telegraph and Trust Vi ssgéoveshjapetk SUN X! 
190,042 10 3.0 Do. 6 per Cent. Preference ..................- . Xt 
150,000 10 5/0 Great Northern of Copenhagen. THER 
£86,300 100 44% | Halifax & Bermuda Cable 44% 1st Mort. Deb. (red.) 
17,000 25 12 6 Indo-Kuropean - 33) 6021 des deset 
£100,000 100 67 Loudon Platino-Brazilian 6 per Cent. Deba., 1904 
£100,000 100 | 4 Pacific & European Tel. 4% Guar. Debs. (red.) 
11,839 8 4/0 Reuter’s...... YE TECTA" TRE EHE A EFATE 
3,381 £100 Cert. 6 submarine Cables Trust 
15,609 10 x West African Telegraph ........................... . 
£200,000 100 5 Do. 6 per Cent. Debentures eee 
30,008 2 West Coast OF Amerleas sss eee saa ag oses 
£150,000 | 100 4°/ Do. 4 per Cent. Debentures 
88,321 10 6d. Wast Tadia and Panama 4,1. ovis cserénccu ssi rnour o naos 
34,563 10 6/0 Do. 6 per Cent. Ist Preference .................... 
4 669 10 6/0 Do, 6 per Cent. 2nd Preference .................... 
£80,000 100 57 Do. 5 per Cent. Debentures ................. . 
£339,731 Stock 4 Western & Brazilian 4 per Cent. Debenture Stock 
205,993 10 3/0 | Western Telegraph (late Brazilian Submarine) ... 
£75,000 100 | 57 4 Do. 5 per Cent. Debs. end Series, 1900) sore 
£158,100 100 6% Western Union 6 per Cent. Sterling Bonds (red.) 
TELEPHONES. 
44.000 | £5 3/0 Chili Telephone (fully pad I 
224.850 | 10s, 0/1} Consolidated Telephone Const. & Manufacturing ... 
72.880 l 0/6 Monte Video Telephone Ordinary Tem 
85,492 | l 10 Do. 5 per Cent. Preference 
490.000 5 3/0 National riche Roe c= neers IEEE 
15.000 10 6/0 Do. 6 per Cent. Cumulative lst Preference ... 
15,000 10 6/0 Do. 6 per Ceut. Cumulative 2nd Preference .. 
250,000 5 2/6 Do, 6 per Cent Non-Cumulative 3rd Pref. y 
1,329,471 Stock 34 Do. Debenture Stock 34 per Cent. (red.) 
171,504 l ojå Oriental . . . . . . 6 . . . . . . . . 6. M ee 
58,000 5 270 United River Plate . . . . . . . . . 
16,689 5 1/1 Do. 5% Cumulative Preference T 
£179,947 | Stock 5% Do. ö per Cent, Debenture Stock (red.) ......... 


Business Done 


Previous Price RATE PER 
| Wxxx's Price, | Wednesday, xt. Divtvexp Dur, Durma WIR 
Jax. 24. | Jan. 81. YIELDED, | Ewprxe Jay. 3!, 
| 
| 
E S8. d Highest Lowest 
99 163 99 103 317 8 | January and July. 
3 4 | 3 4 . June and December .. - 
85 90 85 9) 511 1 böe | ose eee 
65 68 65 63 9 1 3 | Feb., May, Aug., Noy 65} 2 
115 116 11; 116 5 3 4 ^ * 1124 1145 
1i WR E Y 17} 5 210 | v: EDU 104 
165 176 165 175 : | Jan., Apr., July, Oct. | - 
102 101 102 101 31611 | 50 * (34 1021 
g 9} 8 9 8 8 5 | Februaryand August | ans 
19 20 19 20 5 0 0 * » | e 
4 5 4 5 4 0 0 | April and October..... | * 
9 10 9 10 500 * = 
101% 105% 101% 105% 4 65 9 January and July..... ails ase 
11i 174 113 12 5 16 8 Jan., Apr., July, Oot. 12 11 
99 102 99 102 4 8 3 June and December .. | IT — 
153 1358 15é 158 4 8 7 Jan., Apr.,July,Oct.| 158 | 153} 
85 101 95 101 3 9 8 * a 99 95; 
115 120 115 120 3 7 3 | May and November .. 117 see 
11 15 13 132 4 811 Jan., Apr., July, Oct 19 | Iis 
117 122 117 122 3 6 6 February and August 118 | ios 
99 103 99 103 417 1 | January and July..... Tm | 
l00 103 100 103 4 17 l E n | ees 
101 104 lol 104 3 16 11 February and August | 
10017 1017 1017 1017 3 16 10 May and November. * | ous 
11 114 11 114 4 1l 4 | Jan., Apr., July, Oct. | HP | 111 
15 154 15 153 317 5 y 5 | 113 15, 
30 32 30 32 3 18 2 | January and July. . 31 3c] 
99 102 99 102 $ 88 i TA FF 
19 53 49 E3 qv AS May and November 
06 109 106 109 5 10 J March aud September P 
lol 101 101 104 3 16 11 June und December 2 
7 4 7 8 5 0 0 April and October..... - 
125 130 125 130 413 0 » »" e 
23 33 2% 34 4 9 3 | December and July .. : 
99 102 B5 101 418 9 Marchand September 98 : 
$ l i l T X i 
100 108 100 103 8 17 8 January and July..... e 
4 T r l4 S May and November .. : 
9} 94 9ł F 6 3 1 $2 10 iis ; 
7 8 7 8 7 10 0 70 T TP - 
04 107 104 107 413 6 January and July...... ue 2 
100 104 100 104 3 16 11 June and December ... 100 : 
li} 1:1 141 1} 41110 Mar., June, Oct., Dec. Lj | 1443 
106 109 106 109 iit -2 June and December a 
98 108 98 103 516 6 March and September | ev 
| 
| 
| 
2 8 2 3 613 4 August eee ess ses 
n l A ł o X E: eee 
} À ) N Bi O 0 | COCO DEE .iisaisirrssirinas 
i I% i l 50 0 - 
51 Ei 54 59 5.54 4 February and August 511 5$ 
14 15 14 15 10 U | " »" 14; 
14 15 lt 15 eu) OJ »" T 
) 53 ) 9 $ B11 » » 9 aes 
98 100 98 100 310 0 June and December ps 98 
1 1 i l 5 0 0 | April and October. a 
" 51 41 51 7 210 | July Nene 
14 ot 41 91 415 38 vis 
103 108 103 106 114 4 June and December... 
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i ^ Price _ Bara? PER Deum WIr 
PAAVNIOe Dirvi Dun. Jax. 31 
S 3333 Wxxzx's Paice, | Wednesday, Yn LD Exptxo Jax 
Paesext | AxouxT | pr NAME. Jax. 21. Jan. 31. mc ; ' 
or s — F. ' ; 
AMOUNT. | gare.  DEND. 5 ME | Higheet | Lowest 
ag i 8. ! 
NIES. . | eta | ees ! eee 
ELECTRICITY SUPPLY COMPA i : — A 
Bl'ckh'th & Gr’nw’ch D'st'ct Elec. n a 120 13 | 12 13 1 : 10 d NE . 
100,000 1 7/93 5 and Poole Elec. Supp pl x | 10 11 | 10 11 315 0 2 S. 4 . 
6,000 10 e Cent. Cumulative Pre 1 7 8 7 8 3 8 Marchand September ae, | . 
om A 30 M m D apr ensington Electricity Supply Ord. .. d 9 E } 2 | 31 E S. | » 
19,661. per Cent. Preference . ..... . . ... .. d d | = and Augast | 
12,000 | § 3/6 CILE Ele 8 Supply Ordinary ( (fully paid) 959595 22 10 11 | 1c 11 | 4110 February z 2 | Veo 
20 000 | H 4/0 | Charing Cross & Strand 22800 city Supply Corp. à 9& 1 | 94 10} agis z e-— d ‘a 
, | 7 x Do. (Nos. 3.00 to ——— 8 6 ; more . eve i 
20,000 : 275 Do. 41 per Cent. Preference „„ | " EH | 7 di : 1 4 | March and December... >o — m 
26 5 | 26 „Chelsea ie lo n 9 aorta ed gage | April and yr) iu. de ce 
' | Do. ds(red.)| 100 5 4 4 | February and Augus 
£100,000, Stock | HI | Chi Edison lat Mort 5, 9 year Gold Bon 103 lii lob 1H | January and July. 13 — 
1,200,000 51, 000 5% cago lectric Lighting Ordinary . . .. : 13 14 | 45 9 uary i oi B 
di 800 j 10 ey Epa PR Cal. Cumulative E (red) quee TH 127 | 123 127 813 9 | June aud 8 ^o ne 
40,000 Do. ö por Cent. Debenture Stock (red.) 10 9 2 i55 | " 
£100,000 Stock 5% County of London and Brush Prov. rdtnary 1 ag ef 14 | «33 Marchand Bop amet 1051 Z 
140000 io 857 Do. — per Cent. uate Sindy en) — |. 308 111 n: mn | 1 1 8 | Ws Ss zm 
20, 7 : » 7 Deb. Stoc d 13 13 and J wd aoe one 
£200,000 | Stock Ar d gion and Knightsbridge e eed Sr Ae A : 71 7] | 817 5 | January ` uly 5 - 
Ne H 67 Do. õ per Cent. e e oireili sisin : 21 2 d | jd ie b sus 
10, | Electric Supply Oruinary .................. — $ $ J Deo. x s 
110,000 8 25 hee 6 per Cent. Preference ........................... 101 T 101 103 3 18 1 Apen ery woe ae : B 
48,050 : 47 Do. 3 per Cent. Ist Mortgage ae 62,500) 14 15 141 16) > 3 | Ry M - 
rd TE 5,0 | Metropolitan Klec. PPI d (Nos. — 14 15 a 115 | 81611 | Juneand December s" — 
: ; 6 666525656 6 0 660 | MS e.. ove 
22,500 | — 10 VC i du 95 97 312 3 | Maroh w lel 
£220,000 | Stock 21 3} per Cent. Mort. Deb. Stock (red.) ...... iy M 11 1 8150 n = : 
812652 c | 849 | Noting Hill Elcecrie Ordinary . 5 : j zn 2 " 3 
6,452 5 5/0 | Oxford Electric Ordinary. .......... DE „„ | i 3 es 7 
C 1 8% | Rand Plato Fl Treva, Lid, 6 ist Mor Deb... io: Wr RE n April and October... — .- — 
130,070 Stock 835 Royal age c Company of Montreal Shares Bess LAN. du | 104 106 4 5 ' February and Aagusi Ì6 eA 
150,000 $100 4 y Yo. T Cent et Mo De ures ... 15} 16! 15] 164 4 13 8 99 » es ens 
00 ae se | St. James's 1 Pall ge Electrio Ordinary . .. . . 9 | ? 3 " e is | i 
, 7 per Cent. ferenc . q 4 - ind hae 3 
peed H i South London Electric Supply Ordinary (fally paid) 145 E 111 1 | 317 5 | Marchand Sep i 
" see a **90060090090v90909** t 
79,900 5 | 50 | Westminster Electric Supply Ordinary | | 
ELECTRIC MANUFACTURING, &c., COMPANIES. | mi 617 2 — - s 
7[d. | Aron Electricity Meter 6 per 99185 Cum. Pref, ...... ! 1 ane n . * 
125,000 1 0 British Electric Works Co. Ord nary 66» 6 „„ ; i i 5 8 Vis l á [II] 
45,000 1 is Do. ö per Cent. Cumulative Preference ...... 97 99 | 97 99 4 ng Bh is - 
50,1 00 1 | [II] Do. Firet Mortgage Debentures oeoceoacoree e 1 1 | 13 11 | : 12 4 | FS *. oaa 
9000 109 5/0 | British tish Insulated Wire Ordinary .. . .. . . „ d | s ô} 5 e; $ $ 
9 x Preference 969*56n90095095260000005999€9 +eaneeon mr uü 9 1 TAN i 
27 500 5 | 3/0 | lectrical Engineerin oes e 2 24 23 5 1 quet ed ese ss 
90,000 : 125 S doce Can Pref. on-Cumniative aia 110 TH, 110 115 3 5 ; — io | m 
90, 2 43 2 o. r Cent. Perpetual Deb. Stock 102 105 103 105 4 3 5 oc f 33 
£125/000 Stock 42 |, po. Debenture Stock (red.) . . . be asp dà s dà dap 55 $4] i; 
£50,000 | Stock 5/0 Callender’s C Cable Construction Ordinary ......... c 31 6 s 6 4 $ 3 | November and da. ü: - 
20,000 5 6 Do. 6 per (ent. Cumulative 5 d» 110 li 110. 115 31 n | Mn is - 
20,000 5: 2 7 Do. 4 per Cent. let Mortgage Deb. i 11 1 9 61 Ré — — 
309900 Rieck | HA Castner-Kellner Ai Co. iau : e) vas Aetio dt | i : | : : à x 3 - 
8 'a Shi e egrap **e990vebueaoccotoo J Ne Š eee 
60,000 L | 033 | Chadbarn’s per Cent, Cumulative Preference ..... 2 i 1 4 | 410 - ien e uly e - 
6000 — 1 105 r Dab ely: eon... x d ee " : = 
£100,000 | 100 S |* "Do." 5 nite € per Cenk. Cats, pets -| t | * oj 7 $ 9 | Februsryand August... x 
19 i and T mmina per " 3 2 wi eee 
60,000 - 191 Edison aud Swan United („A“ Shares) (£3 paid)... a i $$ 9$ | 4 4 8 | Jane Sud December p! s 
: 99,251 l 5 9/93 Do. (£5 paid) De b. Stock (red. ya 92 94 j 93 95 5 l4 3 Half. yearly — — LLETTTTT eve | eee 
17,139 5 4 5 Do. 4 pet Cent. Mortgage e d. full pd. ).. 42 5 , 4} 21 3 3 January and July vie eui oo ose 
746 109 E 5t Edmundson's snis dd e (fully $ i | 21 s : 6 3 July . 2 | MS 
i : truction i mM ys 12 
112,100 2 1/2 Etecteig T per Gent. Cumulative Preference ......... ‘ont ' n 103 108 815 6 | January ipn 153 13; 
25,000 2 ) Cent, lat Mortgage Deb. (red.) ... 11 14 13 B F „ 01 = 
puel edi 47% Henley’ 8 Telegra h „ — pats 5j 6 T i , i 9 0 ds 3i oe 
" aoe E 4 r nt. r reierence ................ 1 i ; [Ty 
15,000 5 |] ‘iy n por Cent. Mortgage Deb. . zT 21 2 Pila m September | 12 i 
£50,000 | Stock 1 05 Indla Rubber € Gutta Percha, &c,, Works iD ÁREA 103 104 100 104 | 8 15 E March and J ES $8 e 
99000 100 | 43 Do. . lst Mor gage Deb. ( T 95 40 37 at : 16 2 ees | i i 
£300, tr ction an 93395 102 ) 8 g Sea we 
So aa j ag Do Apar cont Debate D 10S | 1 E c 
£150 . Manufacturing LT Ys rn : 57 ; Ge m 
20,000 oe | n S per Gene aes Preference ......... : 10} of n i | 4 - ° SPENN "ing M ns 
d Ho nson UrdiDBFy /// 0 oe eee eee 
$0,000 $ ! 8 | winens E^ per Cent. Crane ve 55 US io 10 104 10 4 0 2 May and Novem | 
30, f Cent. 1s or e 
£100,000 | Stock | 44% Do. 4 per a | | 
` l i eee LA] 
ELECTRIC RAILWAYS, TRAMWAYS, as. 7O 9 er 1 41 : E 
k l and Fleetwood Tramway Nga e 04 108 104 06 and August eve wee 
12,000 10 Hh | B 5 per Cent. Cane eon: ES 21 23 21 | 217 2 | 9 Hs — 
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NOTES. 


— men 

Tue engineering laboratory at Cambridge University was 
the arena, on Friday afternoon last, of an event of unusual 
interest, when the John Hopkinson Memorial Wing ” was 
inaugurated and a commemorative portrait of the late Dr. 
Hopkinson was unveiled. A large audience, including 
numerous distinguished scientists and university dons, 
assembled in a spacious and tastefully decorated lecture room 
forming a portion of the new wing. The inaugural address 
was delivered by Lord Kervin, who spoke at considerable 
length with pleasing vivacity ; and the portrait, which has 
been placed in a panel behind the chair, was unveiled by Dr. 
Burer, the Master of Trinity. At the close of the inaugural 
meeting, some account of which we give on another page, 
Prof. and Mrs. Ewixe held a reception in the adjoining 
laboratories, the drawing office being for the nonce turned 
into & drawing room for tho dispensing of afternoon tea. 


Our readers are well acquainted with the history 
of the development of engineering teaching at Cam- 
bridge University. Prof. Ewiwc was appointed professor 
of applied mechanics and mechanism in November, 1890. 
Early in 1891 & committee, styled the Mechanical Work- 
shops Inquiry Syndicate, reported to the Senate on 
the proposal to establish an engineering laboratory. Prior 
to this, and as far back as 1878, Prof. J. Sruart had 
established a little workshop in a shed close to the famous 
Cavendish Laboratory. Here students were drilled in the 
making of a scribing block, the peculiar design of which 


involved the use of every tool in the workshop. To return 
the Syndicate found that ‘the study of mechanics gains 
much in utility, and loses nothing in educational value, by 
being approached from the standpoint of the engineer" ; and 
it recommended the formation of the laboratory. 


—— 

Funps, however, amounting to some £20,000 would be 
required for the execution of the scheme on & complete: 
scale; and even the partial completion at first carried into 
effect involved a large sum of money. Meanwhile, during 
the time that elapsed before the first batch of buildings was 
opened, a splendid impetus to the study of engineering at 
Cambridge was produced by the creation of a Mechanical 
Science Tripos. The report of the University syndicate: 
recommending this examination was submitted to the 
Senate on May 28, 1892, and the grace creating the Tripos 
was voted in the Senate in the ensuing November. Subscrip- 
tions towards the laboratory steadily flowed in, and buildings 
were erected, the opening ceremony being performed by Lord 
Kevin on May 15, 1894. This, the first portion and nucleus 
of the engineering laboratories, was erected at a cost of some 
£5,000, of which the University granted £1,000, the remainder 
being subscribed by private individuals. 


ExcELLENT work was done by Prof. Ewixo with the aid of 
these laboratories, but it soon became clear that considerable 
extension of the buildings, as well as amplification of the 
teaching plant, would be necessary. It was while the. 
laboratory was in this stage, and at a time when further 
development seemed imperative, that Profs. wine and 
Hopkinson, spending a summer vacation together in Switzer- 
land, planned hów the desired end could be attained by an 
appeal to the generosity of the engineering, profession and its 
friends. Then swiftly came the tragic event which closed 
Joun Horxinson’s brilliant career. It seemed then as though 
these plans, so cordially supported by him, were to be 
frustrated; but, with laudable generosity and public spirit, 
Mrs. HorkIx son and her son and daughter gave the sum of 
£5,000 for the execution of the scheme which her husband 
had projected. It was the completion of this scheme that. 
formed the occasion of the interesting function last Friday. 

— l 

We cannot conclude our comments upon this important 
development of science teaching at one of our leading univer- 
sities without once more insisting upon the great value of 
such an addition to the university curriculum. As Prof. 


D 


538 THE ELECTRICIAN, 


Ewe pertinently observed, it not only makes the thoughtful 
people practical, but it makes the practical people thoughtful. 
There is no foolish effort to turn out ready-made engineers : 
Prof. Ewixd would be the first to deprecate the suggestion 
that his engineering school renders the practical training of 
commercial workshops superfluous. Healthy practical 
thought, and resourcefulness of mind and hand, are the aims 
well attained in these admirably- equipped and no less 
admirably- managed laboratories. | 


— . 


Tak following circular-letter is being sent out by the 
Secretary to all members of the Institution of Eleotrical 
Engineers. In relates to the impending departure of the 
Electrical Engineers (R. E.) Volunteers for service in South 
Africa :— 

DEAR Sir: As you have probably seen by the electrical journals, it is pro- 
posed to give a “send-off” dinner in London to the South African contin- 
gent of the Electrical Engineers (R.E.) Volunteers Particulars as to 
place and date cannot be definitely fixed until the War Office shall bave 
announced the date of departure. but it is expected to be about the end of 
February. Meanwhile, it has been decided to invite members of all classes 
cf the Institution of Electrical Engineers, who care to do so, to become 
hosts on the occasion of the dinner, each host subscribing two pounds (£2); 
which will be devoted to defraying the expense of the dinner both of the 
hosts and of the members of the volunteer contingent, the balance. if any 
to be applied to some fund connected with the corps. 

Should you desire to become a host, please send, before February 20, a 
remittance of £2 to the honorary treasurer, Mr. Henry Edmunds, 2, Queen 
Anne’s-gate, London, S. W., and also state whether you desire to be present 
at the dinner. 

In order to save unnecesgary correspondence and expense. a dinner 
ticket will be sent to each host, and it is requested that these tickets will 
be accepted in lieu of a formal receipt.—I am, dear sir, youre faithfully, 


28, Victoria-street, S. W., W. G. MCMILLAN, 
February 6, 1900. Hon. Sec. to the Dinner Committee. 


— — 


WE are asked to state that it is not intended to confine the 
dinner to members of the Institution, and that all who wish 
are cordially invited to become hosts and to send their 
remittances to the hon. treasurer. Lord Kevin has 
promised to preside at the dinner, if the date to be selected 
renders it possible for him to do so. From another source 
we learn that Capt. F. L. Lrovp, R. E., chief instructor at the 
School of Submarine Mining at Plymouth, will have charge 
of the detachment of the corps. The detachment will be 
joined later by the commandant, Major R. E. D. Crompton. 
We also learn that Major (i. A. Carr, R. E., instructor in 
electricity at the School of Military Engineering, has been 
directed to assist the committee in the purchase of equipment 
for the detachment. 

A LETTER from Mr. Daye SixcLAin, the engineer-in-chief of 
the National Telephone Co. (published in another column of 
this issue), throws a fresh light on the telephone controversy 
proceeding at Glasgow and elsewhere. The great point 
insisted on by municipal authorities and their telephone 
advisers in their attack on the National Telephone Co. has 
been that this company's system was technically inefficient. 
Yet, when the PosraxasTER-(GigNERAL wished to impose certain 
conditions on granting the Glasgow Corporation a licence, these 
conditions were complained of by Mr. Bexserr, the Corpora- 
tion's consulting telephone engineer. Mr. Bennett, it would 
appear, had based his estimate of the cost of a municipal 


FEBRUARY 9, 1900. 


telephone service on a certain thickness of wire, and the 
PosTMASTER-GENERAL had said that a thicker wire must be 
employed. Mr. Bennett, in his report on the POSTMASTER- 
GENERAL'S specification, averred that the National Telephone 
Co. had employed wire of a smaller gauge; but now Mr. 
SiNcLarR distinctly states that the gauge indicated by the Post 
Office is precisely the one adopted as standard by the company, 
and that he has caused to be laid some 150,000 miles of 
this wire during the last few years. The negotiations 
between the Telephone Committee of the Glasgow Corporation 
and the engineering department of the Post Office with regard 
to this and other matters are practically concluded, and it 
would appear from the minutes published on p. 503 of our 
last issue that the department has given way to some extent in 
regard to this very question of size of wire. Have the Post 
Office engineers torgotten Mr. PakkcEe's evidence before a 
recent Parliamentary committee with regard to the telephone 
wire employed in Guernsey, and the opinions expressed during 
Sheriff Jamreson’s Glasgow inquiry, as to the quality of the 
material of the short-lived Mutual Telephone Co. of Man- 
chester ? Whether future telephone systems are to be main- 
tained by companies, local authorities, or à Government 
department, we hope that good engineering with reliable and 
durable material will be placed before considerations of low 
tariffs and trade competition. 


enm can 


Tramway men will find a mass of valuable statistics in the 
recently issued. Board of Trade return to the House of 
Commons of the street and road tramways of the United 
Kingdom, showing their development from 1878 to 1599, and 
giving particulars of the condition of each undertaking on 
June 30th last. A digest of the return reveals that, at the 
date stated, there were 1,122 miles of line open for traffic, 
of which 881 miles were in England and Wales, 106 miles in 
Scotland, and 135 miles in Ireland. The total paid-up 
capital represented by these lines was £18,052,773, of which 
about 4) millions was share capital. The large proportion 
of loan capital is explained by the fact that 61 out of the 
total of 169 undertakings belong to local authorities These 
represent about 519 out of the 1,122 miles, and £8,131,580 
capital expended out of a total of £18,603,222 expended by 
all classes of undertakings. No less than 924,820,247 
passengers were carried during the year ended June 30, a 
figure which compares iastructively with 146,001,223 
passengers for 1878, and with the 858,485,542 passengers 
for 1898. This large volume of traffic brought receipts aggre- 
gating .£4,879,C02, and involved working expenses amounting 
to £3,675,559. The net receipts, therefore, were £1,204,043. 
It will be seen, accordingly, that the tramway industry of the 
United Kingdom represents, taken as a whole, a net working 
profit of not quite 6} per cent. upon the total capital 
expended. 

ConsiperinG the heavy calls upon this profit before a 
balance for distribution to the shareholders or for relief of 
ratepayers can be arrived at, this percentage cannot be taken 
to indicate a flourishing condition in the tramway indastry. 
Probably this is principally due to the expensive form of 
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traction most generally in vogue; and when electric traction 
shall have more completely eliminated the horse from its 
place in tramway working a great improvement will certainly 
be realised. At present, while there are no less than 44,171 
horses employed, there are only 584 motor-driven cars, 
counting all kinds of mechanical traction. 

— 

Tue comparative study of electric supply works is one of 
the most effective methods of advancing our knowledge of 
electrical engineering, and one that we are sure a large 
number of our readers avail themselves of. To this end, we 
have been always careful to furnish our readers as promptly 
as possible with technical descriptions of new works. 
Towards the close of 1897 we approached the then chief 


engineer of the County of London and Brush Provincial. 


Electric Lighting Co., with a view to secure facilities for 
preparing a series of descriptions of the stations controlled 
by that company; and we were promised special facilities. 
Delays occurred in the performance of this arrangement ; and, 
to our surprise, the next we heard was that the company had 
consented to arrangements being made for simultaneous 
publication in the technical journals of descriptions of the 
St. Luke’s and Wandsworth stations. Having re-entered upon 
preliminary negotiations on this basis, we were still more 
surprised when we were asked (1) to agree that two of our 
contemporaries should be granted priority of publication in 
point of date; and (2) that our own descriptions, and those 
of all the other journals, would have to pass the company's 
censorship before we would be allowed to publish anything. 
In these circumstances, and under such conditions, we have 
been compelled to decline to publish descriptions of the 
County of London Co.'s stations. 
— »—9 —— OS — — 


Cable Interruptions :— Date of Interruption. 


Latakia— Cyprus . June 21, 1 
Cayenne — Pinhi eros 5 Oct. 11, 1899 
Pengier— iin... reges iss Jan. 3, 1900 


Wireless Telegraphy in South Africa.— A Reuter's telegram 
announces that, after much difficulty, a high pole for the 
5 wireless telegraph has now been erected at Modder 

iver. 


Erratum.— In our reprint of Mr. A. Roberts’ Paper on 
“The Designing of Electrical Generating Stations,“ last 
week, on page 511, column 2, line 17, for ** one of blue Lias 
lime, two of sand, and three of ashes," read one of blue 
Lias lime, one of sand, and one of ashes." à 

The Royal Society.— Among the Papers down for reading 
yesterday were: On Electrical Iffects due to Evaporation 
of Sodium in Air and other Gases," by W. C. Henderson ; and 
** On Electric Zouch and the Molecular Changes produced in 
Matter by Electric Waves,“ by Prof. J. C. Bose. 

Ingleton Water-Power Plant and the Recent Frosts.—We 
learn that, notwithstanding the severe frost3 and snowfalls in 
the North of England recently, the water-power utilisation 
plant at the Ingleton electric supply works has not suffered in 
any way, supply having been maintained without interruption. 

Australasian Association for the Advancement of Science.— 
The eighth session of this association was opened at the 
University of Melbourne, under the presidency of Mr. R. L. J. 
Ellery, C. M. G., F. R. S., on January 9th, when the presidential 
address was delivered. The sectional presidents! addresses 
were delivered on the following day, and Papers by various 
authors were read. 

The American North-Western Electrical Association.— The 
eighth session of this Association was held at the Hotel Pfister, 


Milwaukee, Wis., on January 17th and 18th. There wasa 
large attendance, and numerous Papers of considerable im- 
portance were read. Among these may be mentioned 
* Alternating- Current Phenomena,’ by Prof. Jackson; 
„Central Station Economics,” by H. W. Frund ; ‘“ Induction 
and Direct-Current Motors," by Ralph D. Mershon ; “ Rela- 
tive Desirability and Efficiency of Various Types of Engines 
for Central Station Loads,“ by Prof. Richter. 


Appointments.- -Mr. G. W. Partridge, for some time past 
chief electrician to the London Electric Supply Corporation 
(Ltd ), has been appointed chief engineer to the corporation, 
and Mr. C. J. Barley, late engineer to the Kensington and 
Knightsbridge Electric Lighting Co. (Ltd.), has been appointed 
superintending engineer at the Dopsford station. 

“ Electrical" Fires in London.—In his report to the Fire 
Brigade Committee of the London County Council, the chief 
officer of the Metropolitan Fire Brigade states that nine fires 
occurred last year on the premises of electricians, five being 
caused by short-circuit of electric wires, one by overheat of 
boiler, one by hot ashes, and the causes of two unknown. 
There were ten fires at electric lighting works, caused as 
follows : Overheat of boiler, 1; short-circuit of electric wires, 
5; spark from fire, 1; spontaneous ignition, 8; unknown, 2. 
Of the 8,846 fires in London in the year reported on, 18 were 
attributed to short-circuit of electric wires. 

Standardisation of Traction Accounts.—The American Street 
Railway Review states that the Railroad Commissioners of 
Connecticut have issued instractions to the effect that the 
street railways of that state shall. after June 30, 1900, keep 
their accounts according to the Standard System“ devised 
by the Street Railway Accountants’ Association of America 
and approved by the Convention of Railroad Commissioners. 
The intention of the Connecticut Commissioners to issue such 
instruction was &onounced at the Chicago convention of 
the Accountants’ Association, but their formal action may be 
taken as the real beginning of that long-desired era when all 
such reports will be uniform. 


Birmingham Association of Mechanical Engineers.—At the 
meeting of the above association held on Feb. 3 Mr. R. B. 
Hodgson read a Paper on the Meldrum furnace, with special 
reference to the econometer and refuse destruction. In con- 
nection with the latter portion of his subject, the author 
discussed ia great detail the form a modern destructor should 
take. The Darwen electricity works refuse destructor was 
described, attention being called to the fact that this plant 
was being run entirely by refuse burned, without tlie assist- 
ance of any other fuel, l-6lb. of water being evaporated per 
lb. of refuse burned. The Darwen plant was described as 
one of the finest and most efficient in the kingdom. 

* Science Abstracts." — We have just received a copy of the 
January number of Science Abstracts, in which, as the first 
number of Vol. III., are introduced several new and interest- 
ing features. "There is included in it an entirely new section 
on Bteam Plant, Gas and Oil Engines, and also abstracts 
dealing with motor cars of all kinds. The whole is printed 
in larger and clearer type. The considerable increase in 
the size of this production since its inauguration only two 
years ago bears ample evidence to its value and to the satis- 
factory manner in which it is edited. The present number 
contains no less than 49 pages dealing with electro-teclinical 
matters, not including electrochemical work. 


Quantity Discharges of Electricity. —Prof. John Trowbridge 
describes, in the Electrical Heview of New York, some experi- 
ments which he has made by charging a large coated surface 
from a storage battery of 20,000 volts pressure, and discharg- 
ing ejther in air or in rarefied gases. In the case of a piece 
of iron wire, arranged as a shunt to the spark-gap, the 
spark is found to occur at the same time that the wire is 
deflagrated. He concludes therefore that in the case of large 
quantity discharges these might occur inside a metallic cage, 
the cage being considered as a shunt to & minute spark-gap 
inside the cage. In the case of lightning there is both high 
voltage and large quantity, and earlier experimenters perhaps 
overlooked the effects of quantity. A metallic cage might not 
therefore be a complete protection for a powder maguzine. 
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A New System of Night Signalling —Our contemporary, 
Electricity of New York, states that a system of night signalling 
by mean: of flags held aloft by kites and illuminated by a 
suspended searchlight, on which Mr. William A. Eddy has 
been experimenting for some time, has just been given a 
practical trial at Bayonne, N.J. The searchlight was of about 
100 c. p, aud was suspended within a few feet of the flags. 
The light, which weighed 3lb. when loaded with carbide and 
water, was sent up at a quarter to seven o'clock, suspended 
2ft. below the flag:, each of which was 2ft. square. Both 
Jight and flags were supported by one 9ft. and two 7ſt. kites. 
The flags were fastened to the kite cable by perpendicular 
staffs. To light the flags brightly, the searchlight was rigidly 
braced on the kite cable in such a position that it pointed 
straight skyward. 


A Dowson Gas Generating Station .—In our issue of 
November 3rd last we published a description of the small 
Dowson gas electric supply works erected at Saltburn. Messrs 
Cox-Walkers now send us the following interesting results of 
three months’ working. At the present time there are the 
equivalent of 1,300 lamps connected, and applications have 
been made for connection during the next three months of 
over 2,000 additional lamps, The revenue already exceeds 
the works cost of production, it being found that one Board of 
Trade unit's prcduced by the consumption of less than 3lbs. of 
coal, and this in spite of the fact that at present the great bulk 
of the current sold is supplied from the accumulators. Messra. 
Cox- Walkers point out that an important advantage gained by 
the use of producer gas is the fact that there are no stand-by 
charges, as one or more engines can be started up at any time 
in about five minutes from the gas remaining in the holder, aud 
in ten minutes new gas can be produced in any desired 
quantities: it 1s thus possible to work these engines either at 
full load or not at all, so obtaining great working economy. 
Further mains are now to belaid down, and a third engine and 
dynamo and second set of cells will be required within a few 
Enos when the station will be capable of supplying 6,000 
amps. 


The Institution of Junior Engineers.—At a meeting of this 
institution, held on February 2nd, at the Westminster Palace 
Hotel, Mr. H. G. Cotsworth read a Paper on “ Are Lamps 
and Arc Lighting.“ After a general description of the more 
important phenomena of the arc as worked on different 
systems, the author reviewed the means employed for working 
the striking and feeding mechanisms. A decided preference 
was evinced for the thermo-electric a3 against the electro- 
magnetic method. In an alternating-current system, for 
example, an alteration in the periodicity would have no effect 
on the regulation, as would be the case with an electro- 
magnetic control. He regretted that the thermo-electric 
system was not in more general use. Lamps made in America 
were nearly all controlled by a clutch, acting directly on the upper 
carbon guiderod; on the Continent a clock mechanism 
found most favour; in England the prevailing type had a 
wheel controlled by a brake, which enabled a very sensitive 
and accurate feed being obtained. Referring to the working 
of the lamps, the author noted the necessity, in the case of series 
running of arcs, of an automatic cut-out, which, in the event 
of a lamp failing, would prevent the circuit from being broken. 
He thought, in street lighting, the best place for this cut-out 
was in the plinth of the lamp-post. Alternating arcs could be 
run in series across the primary mains, and if provided with a 
small choking coil across their terminals, the extinction of 
one lamp would not affect the others. In another arrange- 
ment means were provided for running alternating arcs in 
series with a constant current taken from constant potential 
mains. This was accomplished with the aid of a regulating 
transformer of special design. Alternating-current arcs did 
not give the same efficiency as continuous-current arcs, and 
the enclosed arc had any of its proved advantages more than 
counterbalanced by the increased first cost of the lamp owing 
to the necessity of two dense opaloid globes. In conclusion 
the author described an enclosed lamp working at 160 volts 


across the carbons, intended for running singly in parallel on 
200 volt mains. 


Trinity House and Wireless Telegraphy.—In connection 
with Mr. Marconi's Royal Institution discourse, printed in 
another part of this issue, the following letter in Saturday's 


Times is of interest :— 

Sin: With reference to the stateme it in The Times of the 31st ult., 
under the heading Science in 1899 — Physics and Electrical Eogineering." 
that evideuce has recently been given that property to the value of £52,000 
has been saved from loss by the establishment of wireless te'egraphy 
between the East Goodwin lightship and the South Foreland, and that in 
spite of these facts the Brethren of the Trinity House move s- owly in the 
matter, | am desired by the Eider Brethren of the Trinity House to inform 
you that they think it will be found that they were among:t the first in 
this country to move ia the matter in the publie interest. 

The experiment at the South Foreland commenced at Christmas, 1898. 
The board afforded the necessary accommodation to the Wireless Telegraph 
Co. free of charge, and aided and encouraged them in every way, being 
from the out-et favourably impressed by the advantages of the system. 
The Elder Brethren have, however, good grounds for etating that the 
alleged facts as to the saving of property of the value of £52.0 0 by 
means of this particular connection are incorrect ; and, while they are of 
opinion that electrical communication with light vessels might, in certain 
circumstances, be the means of saving both life and property, they do not 
consider that any property which would otherwise have been los? has been 
so far saved through the agency of electrical communication of any 
description with light-vessels on the coast of England. 

In considering the matter of the permanent adoption and extension of 
the wireless system, it is not only impossible t) ignore the question of the 
ex pense involved, which would be considerable, but this question is not 
altogether within the control of t^e board as the general lighthouse 
authority.—I ain, sir, your obedient servant, CHAS. A. KENT. 

Trinity House, London, E C., Feb. 3. 

Major 8 Flood Page, managing director of the Wireless Tele- 
graph and Signalling Co., replies at considerable length in 


Weduesday's Ties. He savs:— 

lam not careful t» argue the question as to whether £52,000, the value 
of the French ship, was saved by wireless telegraphy, but . . the?news 
of the disaster was conveyed to the authorities much more speedily than 
it would have been if this wireless telegrap ov had not been established. It 
seems . .. to me difficult to deny that wireles: telegraphy had, at any rate, 
some ehare in the saving of this considerable amount of money.... The 
Elder Brethren of the Trinity Hou-e . . . have given us the use of tro 
rooma, they have permitted us to put usa pole and tv install the system 
on the East Goodwin lightship and the South Foreland lighthouse, and 
other facilities, We have instruct-d some of their rennen in the workiog 
of the system, and undoubtedly ths assistance we have received from 
them has enabled the experiments to be carri-d out a“ somewhat less cost 
to us than if we had establi-hed a station of our own. . .. But tbe cost 
of the experiments liis been borne by the company, and has amounted to 
several hundreds of pounds. While these trials were of very great value 
at the outset, .. . we have nothing more to learn from a simple 12 miles 
experiment than we knew months ago. This being so, we determined t» 
withdraw it, and on Dec. 20 list 1 called on Mr. Kent and told him so: 
and it was only at the request of one of the Elder Breturen, made person- 
ally to Mr. Marconi, that we have maintained it during this winter 
We supposed that the Elder Brethren were most anxious to have wireless 
telegraphy applied to all lighthouses and lightships, and that t sey were 
unanimously and strongly impressing this on the Board of Trade. . 
We must now realise tha’, having some doubts as to the value of electrics] 
communication between the shore and lightslip, they have not urged the 
necessity for such communication on the Government... . The most 
powerful steamship company on the Continent takes a very different view 
of this matter. Oa Monday next that company will, by permission of its 
Government, fit up. at their own expense, installations of Marconi wireless 
telegraphy on a lighthouse and lightship and on one of their steamers. 
They are under provisional contract with this company to p ace Marconi 
apparatus on every one of theic very large fleet. It is manifest that 
Germany will take the lend in this, as in so many other branches of 
commerce and trade. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, February 9th. 
PHYSICAL Socirrr. 
ó p.m. Annual General Meeting io the Rooms of the Chemical Society, 
Burlington House, W. Addrees by the President, Prof. O. J. 
Lodge, F. R. S. 
SATURDAY, February 10th. 
INSTITUTION OF El. xcrnICAL ENGINEERS. 
Students’ Visit to Messra, Siemens Bros. and Co.'s Works, Wool wie h. 
Traio leaves Charing Cross for Charlton at 9.20 a.m. 


WEDNESDAY, February 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 


7.30 p. 1. Students' Meeting, when the subject of Wireless Tele 
graphy” will be discussed. 
SOCIETY OF ARTS. 
S p.m. Ordinary Meeting. Paper to be read: The Diffraction 


Process of Colour Photography," by Prof. R. W. Wood. 
SATURDAY, February 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
I1 u.m. Students' Visit to the Davies-street Station of the West- 
minster Electric Supply Co. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fouzwre& p'Arsz.] 

Heated Conductors.—The question as to what temperature is 
generated in an electrically-heated conductor is of great theo- 
retical and practical interest. F. Kohlrausch investigates the 
condition of stationary temperature attained in such a con- 
ductor. Thetemperature attained would be infinite if no heat 
were lost by radiation or conduction, and if the conductivity 
were not impaired by heating, since the temperature would 
rise steadily with the continuation of the current. The 
author supposes the case of a conductor whose ends are kept 
at constant potential and constant temperature, and whose 
surface does not allow the passage of heat across it. Then 
the temperature is perfectly determined by the equipotential 
surfaces and by the ratio A/x of the two conductivities. The 
temperature is independent of the current strength ; and the 
conductor may be composite, as long as the ratio À/x is the 
same for each constituent. The maximum temperature is 

NS ou 
— [Aj] 
if E, A, and & are expressed in a uniform system. The highest 
temperatures are furnished by the group of pure metals in 
which A/x is smallest. As it happens, the ratio is pretty much 
the same in all of them, and is equally influenced by change 
of temperature. 
[KoHLRAUSCH, Ann. d. Physik, No. 1, 1900.] 


Conductivity of Amalgams.— The resistance of amalgams 
possesses a special interest, as shedding light upon the problem 
of metallic conduction without introducing the complications 
of structure inherent in solid metals. But even so, the 
amalgams must be dilute and of pretty high tempera- 
ture if they are to give simple results. Weber, Mat- 
thiessen, Voigt, and Battelli only obtained consistent 
results with perfectly homogeneous amalgams. A. Larsen 
has done some work on the amalgams of lead, zinc, 
cadmium, tin, and bismuth at the ordinary temperatures 
of liquid water, and plotted curves showing, not the 
change of conductivity, but the change of conductivity as 
compared with that of pure mercury. The general result from 
the lead amalgams is that the relative conductivity increases 
in proportion to the temperature, and that increase again 
increases with the concentration of the amalgam, though not 
quite so rapidly as that. This rule applies up to the satura- 
tion of the amalgam, which occurs at a concentration of about 
1:6 per cent. in lead amalgams, 2 per cent. in zinc amalgams, 
and about 5 per cent. in cadmium amalgams. All the results 
indicate that in the dilute amalgams the metal is dissociated, 
and this dissociation, as generally in solutions, increases with 
the temperature. 
(A. Larsen, Ann. d. Physik, No. 1, 1900.] 


Diffused Reflection.—Lambert’s cosine law of diffused reflec- 
tion, originally suggested by the flat aspect of the moon, has 
been shown to be nothing but a rough approximation, desti- 
tute both of theoretical justification and of experimental proof. 
The Lommel-Seeliger formula also fails to square with facts. 
The difficulties encountered are probably due to the imperfect 
dulness of the surfaces investigated, for even magnesium car- 
bonate powder, the alleged ideal matt substance, falls somewhat 
short of the ideal. H. Wright describes some measurements 
made with plates of various substances and colours in a 
state of powder, and of such thickness as to be just opaque. 
He confirms Lommel's supposition that with a given size of 
grain the coefficient of diffusion is independeht of the wave- 
length. This is the more remarkable, as à similar law does 
not apply to suspended particles such as give rise to the 
phenomenon of opalescence. An important result obtained is 
that the cosine law does not apply to a constant angle of 
emanation and a variable angle of incidence, but that, on the 
other hand, the amount of light reflected varies as the cosine 
of the angle of emanation when the angle of incidence remains 
constant, at least in perfectly dull powders. There is no law 
which is symmetrical both as regards ? and e. 

H. Wnronr, Ann. d. Physik, No, 1, 1900.] 


Magnetic Properties of the Elements.—The interesting work 
done by 8. Meyer in endeavouring to find a general law of 
atomic magnetism must be regarded only as & rough pre- 
liminary survey. The main difficulty lies in the fact that the 
same metal, in two states of different valencies, may be 
diamagnetic in one state and paramagnetic in the other. 
J. Königsberger proves that cuprous compounds are dia- 
magnetic, while cupric compounds are paramagnetic. He also 
considers it as definitely proved that a compound formed of 
two diamagnetic substances may be itself paramagnetic, and 
instances the cases of cuprous sulphide, selenide, and phosphide. 
As far as a connection between atomic magnetism and atomic 
volume can be traced, it appears that there is a definite and 
important connection which requires unravelling. But as 
regards this supposed connection, it is contradicted, or rather 
complicated, by the anomalous position of tin. The author 
regards the magnetic susceptibility of water as an open ques- 
tion even now, and thus throws a doubt on all data obtained 
from aqueous solutions. The mechanical treatment of wire- 
drawing produces a well-marked effect upon the magnetic 
susceptibility in certain directions. | 

(J. KÖNIGSBERGER, Ann. d. Phys., No. 1, 1900.) 


T'hermo- Magnetic Efect in Bismuth.—When a plate of 
bismuth is traversed by a current of heat and at the same 
time exposed to a magnetic field at right angles to its plane, 
an E.M.F. is generated in the plate in a direction normal to 
the heat current. If a man were to stand in the magnetic 
lines of force so that they proceeded from his feet to his head, 
and were to look in the direction of the heat current, the 
E.M.F. would be directed towards his right hand. This effect 
has been termed the thermo-magnetic transverse effect by its 
discoverers, Ettinghausen and Nernst. Symbolically, the effect 
is approximately governed by the equation— 


where q is the E.M.F., 8 the distance between the terminals 
of the circuit, and Q, a function of the temperature. Putting 
HQ,=m, it is found that m is nearly proportional to the 
increase of resistance experienced by bismuth in the magnetic 
field. E. Yamaguchi, in his experiments on this subject, 
finds that both these quantities increase very rapidly at the 
lowest temperatures, being doubled or trebled as the tempe- 
rature falls from - 80deg. to 120deg. For a full elucidation 
a better knowledge of the thermal conductivity of bismuth is 
essential. | 
[E. YaxAGUcHI, Ann. d. Physik, No. 1, 1900.] 


Magnetic Twist in Nickel Tubes.—C. G. Knott further dis- 
cusses the relations between Joule’s discovery of the 
elongations accompanying magnetisation in iron and 
Wiedemann's discovery of the twist produced in an iron wire 
under the combined influence of longitudinal and circular 
magnetising forces, Following out a suggestion of Maxwell’s 
as to the intimate connection between these two phenomena, 
the author expected to find both effects reversed in the case of 
nickel. This expectation was fully realised. It was also found 
that the circular magnetisation in a given field is greater 
than the longitudinal magnetisation in the same field, 
no doubt because the demagnetising factor is greater in the 
latter case. The shape in which the nickel was examined 
was that of a thin-walled, cylindrical tube, the only form 
which lends itself to theoretical treatment. There are still 
certain disagreements between theory and experiment, probably 
due to wolotropy in the specimen, either original or produced 
by magnetisation and hysteresis. However, it is clearly 
demonstrated that the Wiedemann and Joule effects are 
essentially the same. In other words, in striving to get an 
insight into the molecular changes that accompany magnetisa- 
tion we are not warranted in considering the twist effect 
observed by Wiedemann as involving any factor that is not 
prominent in the production of the elongation effect observed 
by Joule. 

[C. G. Kxorr, Proc. Roy, Soc., Edinburgh, Dec., 1899.] 
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THE JOHN HOPKINSON MEMORIAL WING OF THE 
CAMBRIDGE ENGINEERING LABORATORY. 


On Friday afternoon last, the 2nd inst., the ceremony of 
inaugurating the new wing of the engineering laboratory 
at Cambridge University took place, the extensive new pile of 
buildings having been erected as a memorial to the late Dr. 
John Hopkinson. A gift of £5,000 by his widow, jointly with 
his son and daughter, has enabled this much-needed extension 
to be carried out. The wing is a block about 92ft. long and 
40ft. wide, for the most part of three storeys, built alongside 
the original engineering laboratory, to the designs of Mr. W. 
C. Marshall. It includes a lecture theatre and supplementary 
lecture room, a large laboratory for testing the strength of 
materials and for experiments in hydraulics, a dynamo room, 
and several smaller rooms adapted toresearch. Towards the 
equipment of the laboratory a further sum of £1.200 was 
subscribed, chiefiy by engineers, and a number of important 
gifts of apparatus have been made. Among these is a testing 
machine, presented by past and present pupils of Prof. Ewing. 
A portrait of the late Dr. Hopkinson, painted by Mr. T. B. 
Kennington, and presented to the Jaboratory by subscribers, 
has been placed in one of tbe lecture rooms. This was 
unveiled by the Master of Trinity after the new build- 
ing had been formally opened by the Vice-Chancellor 
and Lord Kelvin had delivered an inaugural address. 
Among those present were the Vice-Chancellor (Mr. W. 
Chawner, Master of Emmanuel College), Lord Kelvin, the 
Master of Trinity, Prof. Jebb, M.P., the Provost of King’s, 
the President of Queens’; the Masters of Peterhouse, Trinity 
Hall. Christ’s, Sidney, and Selwyn ; Profs. Sir G. G. Stokes, 
Sir R. S. Ball, Allbutt, Sidgwick, Liveing, Moule, Forsyth, 
Ewing, Skeat, and Reid; the Public Orator, Sir Douglas Fox, 
Principal Hopkinson, Mr. Bertram Hopkinson, and many 


others. 

The VICE-CHANCELLOR said it was a remarkable testimony to the 
importance attached by public opinion in England to the application of 
the highest scientific and mathematical knowledge in all practical studies 
that the engineering department should have received such large 
encouragement and so many donations from friends outside. Of the 
total cost, £12 500, no less than £11,000 had been contributed by donors, 
It was a happy thought to commemorate the name of Dr. Hopkinson in a 
building which would be associated with the studies to which he devoted 
his life. They could remember with pleasure hia remarkable abilities, bis 
brillisnt academic carcer at two universities, and the unusual mathematical 
powers which he applied to scientific purposes. It might be some consola- 
tion that as long as the bricks and mortar and stone of that building 
remained there would be a memorial of his name and services. The Vice- 
Chancellor trusted that John Hopkinson’s name would be enrolled among 
their list. of benefactors : 

Lord KELVIN said the opening of the John Hopkinson memorial wing 
of the engineering laboratory was an event of the deepest interest, and of 
manifestly high importance in the history of the University of Cambridge. 
The Senior Wrangler of 1871 by the 27 years of bis post-graduate life had 
largely added lustre to thelong roll of distinguished men who had won 
the highest honour with which this mathematical university annually 
vrowned the career of one of its undergraduates. John Hopkinson showed 
to quite an exceptional degree the rare power of grasping a high scientific 
truth, and applying it practically to mechanical art for the use of mankind. 
This was spleudidly illustrated in the work which he did in improving the 
‘lynamo. Thelimits of time forbade description of his scientitic and engi- 
neering work. Jobn Hopkinson devoted himself enthusiastically to the 
work of civil engincering, and for fully 25 years of hia life he gave great 
assistance in a large number of directions. Hopkinson's group-fashing 
light, a splendid application of scientific optics, was now in use in light- 
houses and lightships all over the world. Everything that was 
for the good of the engineering profession Hopkinson had at heart. 
Not many years ago he founded a volunteer corps of electrical engineera, 
and he (Lord Kelvin) was made honorary colonel. A section of that corps 
were now under orders to proceed to South Africa, and all would wish 
them success. When Hopkinson was an undergraduate at Cambridge 
there was no physical laboratory, and probably he saw no experiments, 
except in the lecture room of Nir George Stokes. Lord Kelvin was sure 
that Sir George was proud of his pupil's having turned his instruction to 
such good account. The Cavendish Laboratory, founded by the late Duke 
of Devonshire, Chancellor of the University, with its first professor, Clerk 
Maxwell, had added greatly to the fame of Cambridge asa place of research. 
Since then great things had been done for physical science in that 
school by Lord Rayleigh and Prof. J. J. Thomson. But still there was 
something wanting— the application of physical science to the wanta of 
mankind, and tbat had now been supplied by the engineering laboratory. 
John Hopkinson was keenly interested in this school of engineering. He 
gave support and advice to its promoters in its very beginning. Good 
work had been achieved under its present distinguished chief, Prof. Ewing. 
Excellent work had been done by students in the laboratory in virtue of 


the inspiration of the chief and under his guidance. Three of the exhibi- 
tion scholars had chosen this engineering laboratory for their po-t-graduate 
work. The laboratory had grown largely, and there were now 150 students. 
Hopkinson always followed its progrés with the utmost interest. In 
August, 1898, he was in Switzerland with Mrs. Hopkinson and their 
family. Then and there it was arranged with Prof. Ewing to make a 
systematic effort to raise funds for the extension of the laboratory. In 
October of the aane year Mrs. Hopkinson said she wi-hed the thing to be 
done. Well, it had been done—by Mrs. Hopkinson, her son, and daughter. 
In conclusion, Lord Kelvin said he had been deputed by the board of 
directors of the Linotype Co. to offer for the acceptance of the university 
a bust of Dr. Hopkinson. 

Prof. EWING propo-ed a vote of thanks to Lord Kelvin, and spoke 
personally of his lordsbip's inspiration and example. He thanked Mre. 
Hopkinson and her son and daughter for what they had done, and also 
spoke of the many other gifts that had been received. Only that day he 
had by telegram received the promise of a model illustrating polyphase 
transmission from the Westinghouse Co., of America. 

Principal HOPKINSON, of Owens College, Manchester, seconded, 
and said he was pleased to hear the kind words of appreciation of the 
memorial of his brother. 

The MASTER of TRINITY then unveiled the portrait, and said it was a 
very great pleasure to Trinity men to know that this great compliment had 
been paid to one of whom they were proud. It was pleasing to know that 
a replica of the picture had been offered to and accepted by Mrs. Hopkinson. 

Mr. BERTRAM HOPKINSON, son of the late Dr. Hopkineon, having 
thanked the donora of the portrait, 

Sir DOUGLAS FOX, President of the Inetitution of Civil Engineers, 
moved a vote of thanks to the Master of Trinity, and the proceeding 
terininated. 

Professor and Mrs Ewing afterwards held an At Home” in the 
laboratories, which was largely attended. 


TELEPHONE WIRES IN LONDON, 


The snowfall on Friday night and Saturday caused great 
damage to the telephone wires in London. actually doing more 


harm in this respect in the metropolis than any snowstorm 
since the great one of 1886. It appears that a thick damp 
snow of the quality that fell on Friday and Saturday clings 
to the wires much more than what falls during a long- 
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continued snowstorm during a hard frost or keen wind. A.“ 


number of standards and derricks were affected; and on 
Saturday over 4,000 lines were interrupted. Seven hundred men 
were immediately employed by the company to put matters 
right, and although they have been working during all the 
daylight hours (including Sunday), things have not yet been 
quite restored to their normal condition. The company has 
issued the following circular to subscribers :— 


' SNOWSTORM. i 
` The company regrets to have to inform its metropolitan subscribers that 
tbe anowstorm yesterday has caused a partial dislocation of 1he Londón 
telephone service. No effort is being spared to get the service restore], 
but aa it will take some little time before this can be fully accomplished, the 
company truate that ita subscriters will accord to it as much forbearance 
as possible. During the past four years the company has been using its 
utmost endeavours, but without success, to induce the London County 
Council to consent to the wires being put underground .Had the County 
Council done so, the present trouble would not bave occurred. l 
WM. E. L. GAINE, General Manager. 


The illustration, on the opposite page, of a disabled . standard 
above the Mansion House Railway station is from a photo- 
graph kındly lent us by the General Electric Co. -The 
standard in question was quite doubled over, but it had been 
partly restored when the photograph was taken. 


NOYELTIES IN ACCUMULATORS FOR TRACTION 
PURPOSES. 


Under the above tit'e Herr Zacharias has an article in the 
first number of the (entratblatt fur Accumulatoren und 
Elementenkunde, dealing with the growth of the employment 
of accumulators for traction purposes. After referring to the 
early attempts which were made in 1881 by Julien in 
Brussels and Reckenzaun in London, to introduce accumula- 
tors for the propulsion of tramcars, Herr Zacharias points out 
that the early failures prejudiced the tramway companies and 
others against the employment of accumulators, and so the 
manufacturers of the latter were forced to obtain the necessary 
experience by laying down short tramlines at their own cost. 
The foremost firms in this field of work were the Aktiengesell- 
schaft, Hagen, and the Wattaccumulatorenwerke, who about 
1896 made extended trials in Berlin. But the cast-ribbed 
pattern of Planté plate first adopted by the Hagen Co. and 
the narrow mesh grid plate of the Watt Co. were both found 
unsuitable, and have been since superseded. The cast-ribbed 
plates were not only heavy, but they were less durable 
than had been expected, chietly because it was impossible to 
cast the plate thick enough to give strength and to be at the 
game time homogeneous. The Watt” plate, on the other 
hand, lacked rigidity, and the carbon dust or carbonised 
filament diaphragm which was inserted between the plates 
interfered with the free circulation of the electrolyte, so that 
the acid at the bottom of the cell became of much greater 
density than that at the top, with injurious results to the plates. 
Rólled lead has been substituted for the manufacture of 
Planté plates, but before this was introduced many other 
methods for making the plates more homogeneous had been 
tried. The plates had been forced between very tinely-grooved 
rollers, so as to increase greatly the ribbed surface, or they 
had been pressed into moulds of various patterns which would 
give a large surface, but with no very satisfactory result, as 
such plates are always rather heavy. 

Dr. Majert was the first to manufacture Planté plates. from 
sheets of rolled lead, employing the process and the special 
form of plane which has already been described in these 
columns (Dec. 8, 1899, p. 218). Another method of manu- 
facturing positive plates of the Planté type is the Monobloc,” 
which is employed by the Aktiengesellschaft l'Electrique in 
Brussels. The positive plate in each cell is formed of a 
compact block consisting of about 120 sheets of lead, each 
0-5mm. thick, which are held together by a kard lead frame, 
and four corner pieces which are burnt on to the lead sheets. 
The plates are perforated according to their size, with 
from 20 to 80 holes 10mm. apart. The negative plates 
are composed of quadrangular tubes 0O-5mm. thick, 
Which are formed of lead hardened with a very little 


antimony. These tubes are filled with highly porous and 
spongy lead, and are provided with numerous longitudinal. 
openings. This construction enables a battery having a 
large effective surface area to be enclosed within a very small 
space, and after more than a year’s experience has been 
obtained of their working in various places, it has been found 
that they give satisfactory results; on the Belgian State 
lines it has been ascertained that the cells used for running the. 


‘street cars only require cleaning after 20,000 kilometres had 


been run, so that the company is now in a position to 
guarantee the cost of running per kilometre. As the results 
of experience gained in working, the method of construction of 
the plates has undergone modifications and improvements, 
which will be referred to later on, when the patent rights have 


. been secured. 


In the Blot accumulator rolled lead is also employed for the 


positive plates, but in this case it is used in the form of long 


strips which are rolled up so as to fit into receptacles in the 
plate, but this system does not allow of much expanaion and 
contraction taking place during charge and discharge. 

The chief drawback to plates of the Planté type is no 
longer their weight, which has been largely reduced by 
improved methods of construction, but consists in the time 
required for their formation. To hasten this, an electrolyte is 
usually employed which will attack the lead, such as some 
salt containing chlorine; but when the formation has been 
completed it is most important that the plate should be freed 
from every trace of chlorine, for practical experience has 
shown that it is most injurious, about 0:00004 per cent. being 
the largest amount permissible. This fact and the necessary: 
tests and treatment of the plates are now generally under- 
stood, so that it is possible to avoid undue injury from the 
effects of chlorine. 

The use of accumulators for traction purposes will be greatly 
extended in the future, when the cost of their maintenance. 
has been decreased, which will be the case when the plates 
can be turned out in large quantities in factories by machinery. 
instead of being made by hand; and the factory in Brussels 
has already made a beginning in this direction. 


* 


AN ELECTROLYTIC CENTRIFUGAL PROCESS FOR 
THE PRODUCTION OF COPPER TUBES.* 


BY SHERARD COWPER-COLES, 


INTRODUCTION. 

The electro-deposition of copper is now carried on in many large 
engineering works for the coating of hydraulic rams, barrels of guns, 
shell and shot, and is extensively employed in the manufacture of 
tubes and sheets, and for the production of large copper vessels. 
Most of the copper used by electrical engineers and over one-third of 
the total copper output of the world is now electrolytically refined. 
It ie difficult to obtam exact figures, as the copper returns for various 
countries do not distinguish between raw and electrolytic copper, 
but it i: estimated that one-half of the copper produced in the 
United States in 1897 was electrolytically retined, and in 1898 the 
proponen was slightly over that amount. The demand for electro- 
ytic copper is ou the increase, and the capacity of mest of the 
electrolytic refining works has or is being increased. 


PROGRESS AND EXTENT OF THE ELECTROLYTIC CoprPER REFINING 
INDUSTRY, 


The following figures published in Industries and Iron show the 
rapid growth of electrolytic refineries. The world’s total output of 
electrolytic copper 15 to 20 years ago did not exceed 10 to 15 tons a 
week. In 185I to 1882 this amount was probably increased to about 
60 tons as the result of the refineries erected in Swansea. During 
the next four or five years several of the American refineries got to 
work, and by this time, say 1888 to 1890, the world's total produc- 
tion was probably not more than 280 to 300 tons per week. Since 
that date, up to the present time, many refineries of gigantic size 
have come into existence, not only in America, but in England, 
France, Germany, and even Japan ; and it is quite safe to estimate 
the world’s production at the present moment at no less than 500 
tons per day, or about 180,000 tons of electrolytic copper per annum; 
and during the refining of this quantity of metal there are not less 
than 20,000,000 ounces of silver and 100,000 ounces of gold recovered. 


* Paper read before the Institution of Electrical Engineers, Jan. 25. 
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When these weights are converted into money value, the following 
astonishing figures are obtained :— 


Annual copper valunn . . . £9,000,000 
Ditto s&lver dittt oo eene 2,500,000 
Ditto: gold ditt a n o tv? 400, 


or, in round numbers, a total value of £12,000,000 sterling. This 
startling result has been achieved in a maximum of 25 to 30 years ; 
this industry has had a growth probably unparalleled in the history 
of commercial enterprise. 
INCREASE OF CURRENT Density IN CoPPER REFINERIES. 
It has been the object of those engaged in the electrolytic refining 
of copper to increase the current density as much as possible, so as to 


Volts. 


Ors, per gallon Free Sulphuric Acid. 


CunvE l.—Curves showing the Effect of Free Sulphuric Acid on the 
Voltage in Hot and Cold Solutions of Copper Sulphate. 


get a larger output per vat. A considerable increase of current has 
en effected of late years by attention to details such as: (1) Proper 
circulation of the electrolyte ; (2) the purity of the electrolyte ; (3) 
the chemical composition of the electrolyte ; (4) the arrangement 
of the electrodes. 

In a review of the position of the electro-copper refining industry by 
Mr. Titus Ulke, he mentions that it was not at all uncommon ten 
yeara ago for the copper refiners to stock their tanks with 75 to 100 
times as, much copper as was daily produced in everyday work. 
This enormous disparity has been gradually reduced, so that to-day 
only one-fourth to one-fifth of that amount is required on an average 
of 15 to 20 tons per ton of output. He attributes the cause of this 


15 


Percentage Loss of Copper 
o e 


1C00 
Ozs. per gallon Free Sulphuric Acid in Solution. 
Percentage = 882 92 59 94:93 Concentrated. 


Curve 2.— Curve showing the Solubility of Copper in Sulphuric Acid. 


Concentrated. 


marked improvement to the method of handling the baths, and 
epia y to the higher current densities now made practicable. 
ereas formerly currents of only 2 to 4 amperes per square 
foot were thought permissible, to-day current densities of from 15 to 
20 amperes are said to be employed in some establishments. and 
the end is not yet in sight. The conclusion arrived at by Mr. 
Ulke is that the average proportion between the total copper in 
rocess of treatment and the yearly capacity (measured by output) 
in our electrolytic copper works is now about 4 per cent. as against 
two or three times that amount formerly, and that the average pro- 
portion is likely to diminish still more within the next year or two. 
DESORIPTION OF VARIOUS METHODS FOR IMPROVING THE PHYSICAL 
PRRTIES OF ELECTRO-DEPOSITED COPPER. 


One of the best-known electrolytic processes for th - 
facture of tubes is that in which an DA burnisher is pores 
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consolidating the deposit during electro-deposition. This proces 
has met with coneiderable suecess, the Thief driwiack bene 
the tendency of the copper to laminate or exfoliate where the 
burnisher has been at work, the pressure on the burnisher requiri 

to be regulated to a great nicety. Elmore has sought to build up 
electro-deposited tubes equal to drawn ones by causing a burnisher 
to constantly traverse the length of the tubes backwards and forwards 
as they slowly rotate in the bath, and so obtain a copper possessing a 
high density. The current density originally employed for this pro- 
cess was about 16 am per square foot, but this the author 
believes has been considerably increased. Copper deposited by the 
Elmore process has stood a strees of 26°5 tons per square inch, with 
an extension of 16:5 per cent., the limit of elasticity being reached 
with a load of 23:3 tons per square inch, the specific gravity of the 
metal being as high as 9:2. Von Hübl has succeeded in producing, 
by simple deposition without the aid of a burnisher, a speci- 
men of copper which broke at a stress of 236 tons: com 
mercial cast copper breaks at about 8'4 tons per E ee 
inch. Another process, that is now being ated on a large 
commercial scale, substitutes a sheepskin burnisher for an agate one, 
smooth deposits being obtained by the application of an insulating 
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coating to the inequalities on the surface. The sheepskin impreg- 
natore, which move over the surface of the metal, coat all projecting 
parts with a thin film of animal fat, which hinders further depo- 
aition until the surrounding depressions have been raised to the 
common level. In later patents impregnators are mentioned cem- 
posed of organic gelatinous or albuminous matter free from excess of 
grease, rendered insoluble by treatment with bichromate, or the soften- 
ing of the albuminous or gelatinous constituents of the impregnators 
is prevented by soaking them with a solution of formic aldehyde 
(within the limits of 10 per cent. and 40 per cent.), after which it is 
washed in water to remove the gat ine or this substance is 
neutralised or decom by means of sulphuricacid. It is claimed 
for impregnators so treated that they may be employed with equal 
facility in a hot or cold bath. The current used is from 35 to 40 
amperes per square foot of cathode area ; the voltage required is about 
1*6 per vat. bes are deposited 12ft. in length and 16in. diameter 
and jin. thick, which are longitudinally cut and opened to form 


sheets, Several investigatora have patented methods to improve the 
puysca properties of electro-deposited copper by injecting the elec- 
trolyte on to the copper during deposition. Craydon Poore has 


devised a method for producing plates by projecting the electrolyte 
forcibly on to a cathode placed in a horizontal position. d 
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CENTRIFUGAL CoPPER PROCESS. : Electrolyte. 
i t : Fig. 4. 100 amperes per sq. ft., revolving ...................-. Hot. 
The author has lately developed a centrifugal process, which is Fig. 5. 150 dit (dito ^ ioxssssiic vitiis do. 
now being worked on a practical scale, for copper refining and Fig. 6. 220 ditto (UO. ggg nes do. 
the manufacture of copper tubes, sheet, and wire by electro-deposi- Fig. 7. 40 ditto is dy Cold. 
tion, which does away with the troubles of lamination and enables Fig. 8. 40 ditto stationary... ...... Hot 
a much higher current density to be used than has hitherto been Fig. & 100 , ditto ditto .. . Ado. | 
the case, smooth tubes having been produced 1 2in. in diameter at Fig. 10. 10 ditto too muchgrease on mandrel Cold. 
the remarkably high current density of 200 amperes per square foot, Fig. 11. 10 ditto no grease on mandrel ...... do. 


the voltage being from 0:5 to 0°7. Solid-drawn copper tubes of 
such diameters cost about three times the price of tough 
copper cake. The centrifugal process is distinct from those 
already referred to, 


friction between the deposited metal and the electrolyte keeps the 
copper beautifully smooth and compact. Any gas bubbles evolved at 
the cathode, or impurities in mechanical suspension in the electro- 
lyte which would have a tendency to settle on the cathode, are 
thrown off by centrifugal force. Mr. J. W. Swan has found that 
regularity and smoothness of deposit were almost entirely dependent 
on the absence of solid particles held in suspension in the electrolyte, 
and that excrescences could be entirely avoided by taking care 


ar 
— vam 


> » 
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the electrolyte was free from solid floating particles. He observed 
that at the seat of each “nodule” was a speck of some foreign sub- 
stance. Dr. G. Gore has given the matter some thought, and has 
observed that the greatest length of “nodule” is in the direction of 
the test intensity of current and amount of copper in solution. 

A bath with a revolving cathode was then cedon the screen, 
and the gas bubbles were clearly seen being thrown off by centrifugal 
force. A number of specimens of tubes and sheets produced by 
this process were also exhibited. Some had been produced at a 
current density of 200 amperes per square foot, and they were 
deposited from solutions of approximately the following composition, 
the copper anodes containing about 3002. of silver to the ton :— 


Oz. per gal. Percentage. 
Copper sulphate (CuS0,5H20) ............... 2244 ..... . 10:95 
Sulphuric acid (HSO) .. DOOR ...... 10:90 
Ferrous sulphate (ZFeS0,) .................... 005 0:02 
Wale. [09000 dave 79:15 
100-00 


The series of photo-micrographs (Figs. [4 to 12) show the results 
obtained with rapidly revolving and stationary cathodes, all other 
conditions being the same. 


inasmuch as there are no burnishing : 
tools employed, but the cathode on which the copper is deposited is 
revolved at a high rate of speed, the result being that the skin | 


| 
l 


! 
| 


Fics. 7, 8, 9. 
PHOTO-MICROGRAPHS OF THE SURFACE OF ELEcTRO-DEPOSITED COPPER UNDER VARIOUS CONDITIONS. 


Fig. 12. Copper crystals from a voltaic cell. 


The apparatus employed for the centrifugal process consists of a 
wooden vat, A (Figs. 13 and 14), in which are placed anodes composed 
of crude copper. The cathode is a hollow mandrel, B, made of brass, 
which is supported on a revolving shaft, C. The shaft is brought. 
through the bottom of the vat to the top of the cell, and is protected 
from the acid COP per sulphate solution by a lead-cased wrought-iron 
column. The shaft is caused to revolve by gearing placed beneath 
the depositing cell, the speed varying with the size of the mandrel 
emploved. The mandrel at one end is fitted with an eye-bolt, D, 
for lifting purposea, and a circular brass casting, E, against which 
the contact brushes F rub for collecting the negative current. The 
brushes are fitted to arm G, which are made to turn back to 
allow of the easy withdrawal and insertion of the mandrel. H is 
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Fies. 10, 11, 12. 
Firry DIAMETERS. 


a bafile plate made of an insulating material, placed at the bottom of 
the mandrel to prevent the formation of copper “trees” or *' nodules.” 
Figs. 15 and 16 show the “trees” and “nodules” which have a 
tendency to form if a baffle plate is not used. The electrolyte is 
briskly circulated through the cells by means of an acid-proof pump 
or air pump, the solution being forced or pumped to a reservoir, 
where it passes through a filter to rid it of all impurities in suspen- 
sion. When it is desired to obtain a sheet of copper, the tube, after 
being removed from the mandrel is cut, flattened out, and annealed ; 
when a wire, a piece of insulating material, is wound round the 
mandrel in the form of a spiral, and copper deposited between the 
threads until the thickness of copper is equal to the distance between 
the threads: the spiral is then removed, and after annealing is drawn 
out in the usual manner. The mandrel is given a small taper, and 
is slightly greased to facilitate the removal of the tubes. Figs. 17. 
and 18 show a modified arrangement for driving the mandrel above: 
instead of from below. Another interesting feature of the centrifugal 
process is that it enables a hot and more acid solution to be used than 
is generally employed. l i 
Slides were then shown giving e views of two copper 
deposits. All the conditions were similar, with the exception that 
the mandrels revolved at different speeds. In one case it was 
revolved at about 30 revs, per min., in the other at 1,000, In 
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the first case copper had come down as a loose mud, and could not be 
removed from the mandrel. In the second case the copper bad come 
down smooth and bright, and was expanded off the mandrel as a 
perfect tube. The current density was 170 amperes per square foot, 
and the temperature 1€0°F. The electrolyte was of the following 
composition :— 


Oza. per gal. Percentage. 
Copper sulphalllſ˙d . ͥ OU ^- Xie 12 
Sulphuric acid | .................. ads mar. OOo assa 24 
Brio cu 1 gal. 64 
100 


The amount of free acid has a very marked effect upon the voltage 
required, but a very small effect upon the actual weight of copper 
obtained, compared with the theoretical weight, as shown by Table I. 
and Curve No. 1; the amount of copper sulphate was 320z. per 
gallon of water = 16-66 per cent. ' 


D. Table I. 
| i es : e iid , Percentage Peripheral 
N 5 | Oz. of H,SO, of free acid Fee a 
ensity. Voltage. per gallen by weight. es od 
i by weight. p MEE 
1 100 8˙5 0 0˙0 471 
2 100 2˙5 6 503 471 
ó 100 . 20 - B 4:00 523 
4 100 | 18 | 10 4:95 471 
5 100 22 25 11:52 525 
6 100 8:0 30 13°51 523 
7 100 12:0 40 17:24 471 
8 100 14-0 60 | 25:81 525 
9 100 200 100 54:24 628 


— — — 


The solution was circulated at such a rate that it was renewed in 
the depositing cell every five minutes, The above table shows the 
advantage of increasing the acidity of the solution up to a certain 
point, and the disadvantage of increasing it beyond that point ; the 
critical point seems to be about 150z. of free sulphuric acid per 
gallon=14-71 per cent. The rise of voltage in a cold solution is 
expec’ by the fact that the addition of sulphuric acid to a copper 
sulphate solution cause- the copper sulphate to crvstallise out ; tbis 
takes place on the electrodes, and largely increases the resistance. It 


has been shown that a saturated copper sulphate solution is the best 


conductor, and that a 25 per cent. solution of sulphuric acid offers the 
best resistance. With too much acid the polarisation ensues from its 
own decomposition by the action of the current. The latter trouble 
is said to set in when the copper sulphate solution hss reached an 
acidity of about 13 per cent.: these remarks apply to stationary 
anodes. , ; 

Table II. and Curve No. 1 give the voltage required when deposit- 
ing at 100 amperes per square foot from à solution containing 320z. 
copper sulphate per gallon —16:66 ber cent., the temperature being 
160 F., various amounts of free acid being used, with anodes of com- 
mercial copper. l 


Table II. 


TE Oz. ef. Percentage Peripheral 
No. | Current voltage Hi50, of free acid BPC 
ensity per gallon | bv weht Feet per 
| by weight. | J YES" /— minute. 
1 100 $5 0 i 00 £00 
2 100 13 10 | 4:95 500 
5 (ae 100 0:8 20 9:45 500 
& 100 08 30 138581 500 
5 100 | 0°75 40 17224 500 
6 100 075 50 2066 500 
"7. | 100 | 077 60 ' 2581 500 
8 100 0˙7 10⁰ 34°24 500 
The solution in this experiment was not circulated. Comparing 


this table with No. 1, the advantage of using a hot solution is shown, 
also the advantage of increasing the acidity. 
Table III. gives the variation of current and voltage due to 
noreaemg the temperature of the electrolyte. 


Table IIT. 
Temperature hae Temperature 
Amaperees. Molta, | of solution. ampere: | TOLE of olution: 
See. — E 
0 55 80 60 F. 16:00 0:85 100*F. 
400 70 70°F. 16:00 0:80 120°F. 
800 , 50 | 75 F. 16:00 075 140% F. 
10:00 40 | 18°F, 16°00 0-70 . 180°F. 
14:00 2'0 82°F. 16°00 0°70 200?F. 
16:00 10 90 F. ; ! 


This table shows how a hot solution allows a heavier current to 
pass at a much lower voltage ; 150°F. is probably the most econo- 
mical temperature to work at. The curve on the diagram was 
arrived at by dividing the E.M.F. by the current, giving the resist- 
ance in ohms. 


SS 


: 
: 


IRE 
[tt 


t 
N! ANNAR S 


= 


ca 


4 


: Jaa i 
cm v. 
d "M i 
7 


Lg : - 


54 
Je 


r4 
2 
2 


"e 
P , 


A 


` 
LI 
» N 


d 


Mari 


AN 


ui 


CAD m: 


2 


ud E 


SS 


hig. 14. 


It is well known that from a neutral or slightly basic solution 
copper comes down in a coarse-grained, brittle condition, whereas 
the amount of free acid has a very marked effect on the voltage, 
as is shown by Table II. This may be due to the production of 
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a small amount of cuprous acid from a neutral or basic solution, 
or to the influence of a large percentage of free acid on the mode 
of crystallisation of the metal. 

Von Hiibl has observed that the dark-coloured sponge deposits 
produced by too high a current density occur the more readily 
the poorer the electrolyte round the cathode ix in copper. Accord- 
ing to the same authority, this dark deposit is not due to the pre- 
sence of cuprous oxide, but to the formation of a hydride. Hydrogen 
may under certain circumstances be occluded by electrolytic copper, 
which has been proved by the the analyses which have been made of 
the gas pumped out of various specimens of the metal. Thus. a 
certain sample gave up 4:4 times its volume of gas, consisting of 77:3 
per cent. of hydrogen, 8:4 per cent. of carbon monoxide, 11:1 per cent. 
of carbon dioxide, and 3:2 per cent. of water vapour. Foerster and 
Liedel have studied the influence of temperature on the character of 
copper deposited from acid solutions. The experiments were not 
very conclusive, but they tend to show that tougher copper is 


obtained with hot solutions than with cold. The experiments of 
Foerater and Liedel also show that the precipitation of brownish-red 
powdery copper is connected with a certain low concentration of the 
copper ions in solution. Owing to the rapid revolving of the cathode 
in the centrifugal process, the solution is kept well mixed, so the 
difficulty of having the solution poor in metal round the cathode ix 
overcome. 

The experiments on the loss of copper by corrosion with a 
revolving mandrel are not very reliable, but there is no apparent 
reason why the loss should differ from that with a stationary 
mandrel, If the solution is kept thoroughly saturated with copper 
sulphate, the corrosion ought not to be more than a very small per- 


Kia. 16. 


centage of the tutal copper deposited. This loss might be reduced by 
using a higher current density ; for instance, if the current is doubled 
the percentage loss will be halved. 


ON THE Loss OF COPPER BY CORROSION. 


Table IV. 

| Oz. of free Per cent. of Loss on Loss on 

No. e H.SO, H 280. cathode anode 

y- by weight. by weight. per cent. per cent. 
1 25 10 4:95 | $0 T5 
2 25 20 9:45 27 8'1 
3 25 30 13:51 ' 28 71 
4 25 40 17:24 2:2 67 
5! 95 60 23581 1:8 51 
6 25 100 34:24 2:5 677 


In these experiments (run in series) the time, temperature 
(160°F.), and current were kept the same. The greater loss at the 
anode is accounted for hy the fact that the anodes were all much 
larger than the cathodes, therefore a greater surface was exposed to 
the action of the hot acid: seg ee 
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Table V. and Curve 92 show the 


solubility of copper foil in 
sulphuric acid: | E 


Table V. 
| Loss per | Loss per 
No. „ trl S0, cent, hot || No. Tan n cent. hot - 
per geton Dy Welgnt. solution, | per gation OF Weg solution. 
1 0:0 00 ᷣ 5 7575 „ 04 ' 
2 35035 09 6 86 20 0:27 © 
3 5˙88 05 17 92:59 (7 " 
4 | 5444 0:49 | 8 Concentrated acid 107 


From this table the solubility of the copper in dilute sulphurid 
appears to be greatest at 3 per cent., and graduallv falls to about 
90 per cent., a greater increase taking place when concentrated acid. 
is used. : 

The following table shows a steady decrease in the solubility of 
oe in sulphuric acid from 10 per cent. to 50 per cent., the copper 
foil being immersed in the hot for three hours and in the cold 
solution for fifteen hours. | 

| Table VI. 
— ——— TUy— — uʃ e — ́ö̃—ę—ũjĩͤ— —¼ 
( Z4%, í 8 e w) i . 
JZ. of H;80, Per cent. of H,SO, Loss per cent Loss per cent 


No. per gallon : hot solution, cold solution, 
| by weight. by weight. three hours. fifteen hours. 

l | 10 588 127 0°218 

2 | 20! 1111 117 0:180 

35 50 15°79 1:14 0'145 

4 40 20°00 0 85 0145 - 

5 ` 60 21:21 0774 011 

6 100 58:46 0:69 0'97 


ÅNODE SLUDGE. 


As already mentioned, a very high current density can be used 
with the centrifugal process, and smooth deposits can ba obtained 


Fics: 17 and 18. 


with a current density of even 200 amperes per sq. ft. This is a 
matter of great importance, as in copper refining with high current 
densities less anode sludge is formed. It has been observed by 
Foerster and Liedel that when a high current density and a high 
temperature are used there is far lees sludge formed on the anodes. 
With a current density of 0:3 ampere per sq. decimetre at the ordi- 
nary temperature, a weight of 0'5 kg. of anode copper consumed 
left 3:7 grms. of sludge, containing 60 to 70 len cent. of copper, 
partly as cuprous oxide. Under the same conditions, but working 
at 40°C., the sludge was only 1:2 grms., and was nearly free from 
copper. With a higher current density—viz, 1 ampere per sq. 
decimetre—the quantity of anode sludge was about the same, at 
20°C. and 40?C.—viz, 2:5 grms. from 1 kg. of copper. These 
results, although far from exhaustive, go to show that the high 
current densities used in modern copper refining have the incidental 
advantage of reducing the quantity of anode sludge, and thus making 
the working up for silver and gold easier and more economical. A 
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yet higher temperature—viz, 60°C.—increases the quantity of 
sludge : a good deal of the increase is due to the presence of metallic 
eopper, which may be regarded as having been formed during the 
spontaneous resolution of cuprous sulphate momentarily produced 


at the anode, thus :— 
| Cu,SO,CuSO,Cu. 


Gold is not dissolved from the anode, and silver only to a small 
extent, and selenium and tellurium not to any appreciable extent 
when present in small quantities. 

Arsenic is found to be most readily soluble, and bismuth the least 
soluble, amongst the impurities in the anodes. According to Dr. 
Borcher, the mud or slime deposited on the anode may contain, after 
drying. gold, platinum, silver, silver sulpbide, cuprous oxide and 
a hide, basic sulphates of biemuth, tip, and antimony, antimonic 
acid, arseniate of copper, areeniates and antimoniates, lead sulphate 
and slag constituents in which may be iron, lime, magnesia, and 
silica ; and with these there will aleo be a certain amount of metallic 
copper in a pulverulent state. If the anode contains too high a 
percentage of impurity, it leads to several practical difficulties, such 
as the periodical scrubbing of the anodes. Some of the impurities 
found in electrolytic copper are electrolytically deposited from the 
electrolyte, and others are mechanically thrown down. Centrifugal 
action seems to prevent any matter in suspension settling on the 
rapidly revolving cathode. E. Koller has communicated some inte- 
resting figures to the Journal of the Chemical Society. He found 
that the average composition of the vat deposit obtained (i.) during 
a years treatment of reverberatory, and (ii.) from three month:' treat- 
ment of converted copper, are as follows, exclusive oí oxygen and 
combined water :— 


(I.) (Il.) 

Per cent. Per cent. 
AE. rod maia 55:894 [03064]  ............ 5515 [0:3076] 
C 0˙290hh9ͥ9ͥõͥhh 0:198 
bo RON OS 1101 [00093] ........... 13:82 
PF eee 0:91 [00093] .......... 2:07 
F 393 [0032000 0:34 [0:0035] 
NN est EXE OS . 625 [006051] ........... 2:44 [0:0510] 
P P 1555 0058) 223 (0:0180] 
Gs: canes E "OY l| re. eoe: f SR : 
„„ 117 \ [0-0098] ( 3 0:89 
V „ avere 0:80 
S8S0«ͤs ͥ ess DET- — — — |  .uxeewsu 10:68 
FSO) cose ensaesu us % „ 2:60 


The numbers in square brackets represent the percentages of the 
various elements in ae unrefined copper, and show, therefore, the 
nature and the extent of refining effected by electrolysis. From 
these numbers it may be found that the whole of the silver, gold, 
selenium, and tellurium remain in the residue ; whilst of the other 
elements there are left in the slime, in the two cases respectively :— 
Cu., 0:07, 0°08 ; Bi., 78°22, 6071 ; Sb., 61:14, 29-90 ; 
and As., 22:80, 37°84 per cent. 


PHYSICAL PROPERTIES OF ELECTRO-DEPOSITED COPPER. 


Copper prepared by electrolysis may have as low a density as 8 00; 
the figure for normal copper is 8'9. Hard rolling, cold hammering, 
and hard drawing increase the tensile strength and limit the elas- 
ticity of copper considerably. The extensibility of annealed copper 
becomes less at high temperatures, and that of mechanically worked 
eopper becomes higher. Some copper sheet (not annealed) deposited 
by the centrifugal process, 0:0245 of an inch in thickness, broke at 
433lb., which is equal to 22:1 tons per square inch. Hard-drawn 
wire made bv this process has a tensile strength of 29 tons per square 
inch, annealed 20 tons, the electrical conductivity being 99 per cent. 
The author has obtained excellent tough deposits of copper with the 
theoretical vield from a solution composed of 


Oz. per Percentage 

gallon. by weight. 
Copper sulphate (CuSO, + 5H,0) ..... MET 33 14:87 
Sulphuric acid (HSO) esreseesessesssss 196 a 10°77 
% wines cease bic ded QUURERAUERERT mad "t 14:356 
100:00 


S. Sheldon has carried out a number of experiments to determine 
the electric conductivity of copper when annealed at various tempe- 
ratures, A -ample of copper was drawn several times without 
annealing, so as to become very hard, and was then cut up into 
different lengths, which were separately annealed at diflerent tempe- 
ratures both in a vacuum und in hydrogen, and tested for conduc- 
tivity. The effect of the different annealings on vacuum in relation 
to conductivity. is shown by the following figures: the conductivities 
of the simples were calculated from measurements of resistance, 
length, weight, and specific gravity. 

According to Dr. Kiliani, the back E. M.F. is 0°12 volt, which has 
to be overcome with each pair of electrodes in the electrolyte under 
normal conditions. This back E. I. F. is due to the polarisation at 


the mun the anode, and increases with the impurity of the raw 
copper used, 


Table VII. 


ANNEALED IN A VACUUM. ANNEALED IN HYDROGEN. 


! 


5 l Conductivity. | 55 Conductivity. 
` : EN = 
o., Per cent. u Per cent. 
20 101:5 20 | 99-0 
37 101:5 45 ! 99-0 
54 101:5 105 | 99:3 
118 101 · 234 l 99-8 
215 1020 360 | 1019 
500 102:1 101: 
600 1024 | — 1,060 | 189:33 
755 10277 eui | sigs 
930 : 99:0 | p 


The following figures give the approximate cost of producing 
electrical energy on a large scale with condensing engines, the co 
per kilowatt hour working out to 0:3995, in which case the cost of 
the electrical energy required to deposit one ton of copper is 14-. 5d. 
A large installation of 10,000 H. . is now being put up near Man- 
chester, which will supply electricity at $d. per kilowatt :— 


Estimated Cost? of Working a 2,100 kw. Plant, the price being 
based on that prevailing in England, 
(Staff arranged in three shifts for continuous running of 150 hous 


per week.) 
Ntokers.... lees 6at £1 13 3 per week £9 0 0 
Trimmers . . 3 „ 1 4 6 j 3 13 6 
Engine drivers — ............... 6. 117 6 11 5 0 
Oilers ... 12. 18 0 16 16 0 
Dynamo switchboard hands 6,, 1 8 0 8 8 0 
Superintendent ............... 1. 40 0 4 0 0 
Total wages per week. . £53 2 6 
(At 160 hours = 7s. 1d. per hour.) 
Per Kilowatt Hour. å 

Salaries and wage 0 040d. 

Coal, 2 Alb. at 16s. per to . 0°2050u. 

Water, at 6d. per 1,000 gallons.. ........... esee 0:00144. 

Oil and sundry stores, waste, ei 004004. 

Standing charges, office expenses, rent, insurance, &c. 003001. 

Rp 8 0:01004. 
Interest on capital £29,000 at 5 per cent 0:02224.* 
Interest on buildings £5,000 at 5 per cent.. 0°00384.* 
Depreciation on plant 10 per cent. ———- . 004434.* 
Depreciation on buildings 3 per cent.. 0:00254.* 

Total cost per unit generated ............ 0-399511. 


The Anaconda Mining Co. has recently made public the cost of 
electrolytic refining during tlie year 1897 to 1898 at its works at 
Anaconda, Montana: the figures given are as follows :— 


Assay expenses and salaries .............. esee £3,062 7 83 
Electric lige OH QUAREA. Se ES dS 475 11 11 
TII T NAMEN 775 16 2 
Lá lobes oiov ER Coco RAE IE SESS EO X ERR EVI 28,408 13 2 
Legal expenses 88 426 7 1 
Power house expenses, coal 27,589 0 81 
Ditto ditto labounerr r ewes 9,880 9 10 
Do., do. machinery and repairs ... 4,020 19 7 


Making a total of £42,812. 6s. 6d. for power, of which £1,250 was 
charged to silver mill, leaving a net expense of £41,562. 6s. 6d. 
for power for the electrolytic refinery. 


For recasting scrap· nde £3.585 4 8 
Regenerating plant expense . 2,460 5 
Salaries, including management .....,..... eese 3,252 9 114 
Stable expenses 437Q(ö6F. 391 17 6 
Sundry supplies 1 8 86885 2,502 6 6 
Switching producii . . 181 5 0 
TALES "p 1146 19 3 
Repairs on Huildiugs 1076 8 5 
Repairs on machiner . . 1,521 0 11 
Ou refining tankt ene 1659 2 1% 
Making a total of ...... eese £92.598 7 114 


The output of electrolytic copper was 59,505,7111b., consequently 
the cost of production was 3s lid. per cwt, or £3. 28. 6d. per ton. 
In the above calculations the dollar was taken at 46. 2d. 


DISCUSSION. 

Mr. HENRY WILDE sent a letter in which he pointed out that the 
process described in the Paper was identical with one patented Ly himeelf 
in 1875 «No. 4.515), and which had been successfully in operation in 
Manchester for more than 20 vears He enclosed extracts from the 
specification claims, and stated that a good description of the patent was 
to be found in A. Watt's Electro-Deposition.” Nevertheless he thought 
Mr. Cowper-Coles had rendered a real benefit to the electré-chemical 
industry by describing his own system. Me 


* On basis of working 50 weeks in the year. 
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Mr. W. M. MORDEY suggested that the author should, if Ee had time, 
insert in Table VII. the resistances as well as conductivities. 

Mr. S. Z. de FERRANTI said that when he was in Paris some six or 
seven years ago he saw an almost identical process at work there. It was 
not being worked commercially, but in a laboratory for the purpose of 
demonetrating with a view to selling the patents. The process was 
specially arranged for deposition from thin plates at a very high current 
density, and gave a uniformly good result. The difference was tbat the 
mandrel was horizontal instead of vertical, aud the cylinder was only half 
covered with the electrolyte. The cylinder was a fairly large one—about 

t. öin. to 5ft. in diameter— and was revolved very rapidly. The copper 
strip which was deposited upon the mandrel was beautifully smooth and 
regular when it was stripped off, and the current density was exceedingly 
high. Mr. R. B. Saunders, of East bourne, had also worked in thia direction. 
This gentleman was, he believed, at one time a manager of one of the 
Elmore worka. In his case he coiled wire spirally upon an insulated 
mandrel, and this mandrel, which was covered with the copper wire and 
three-parts immersed in the solution, was rotated at about 100 revolutions 
per minute. Mr. Saunders found he could work at a very high current. 
derisity, and the most beautifully-deposited copper was produced upon the 
wire spiral. The depositing went on until the copper was in sufficient 
quantity to be taken off the mandrel by uncoiling. The wire was then 
drawn through a few dies, and produced the most beautiful results. He 
(Mr. Ferranti) thought very highly of that process It had not, however, 
been applied commercially in this country, because of the prevailiug idea 
that it was not possible to produce copper wire more cheaply by this 
method than by the old-fashioned method, which had been well worked 
out up to now. l 

, Mr. G. L. ADDENBROOKE asked Mr. Cowper-Coles if he would kindly 
tell them in what particulars his process really differed from the process 
which Mr. Swan described some time ago at the Royal Institution. Mr. 
Goles referred to the fact that Mr. Swan bad mentioned that the emooth- 
ness of the deposit depended on the absence of solid particles, but at Mr. 
Swan's lectures he had also ehown very conclusively the effecta of rapid 
motion. Certainly the motion in Mr. Swan’s method was not centrifugal, 
but he bad exhivited a number of plates in which the copper deposited 
was produced by moving them at a very rapid rate in the solution, and he 
had also shown how this motion produced a perfectly even deposit, and he 
also had been able to use very great current densities It seemed to him 
that the two processes were the same, and although there might bea 
inechanical application of Mr. Cow per-Coles' system which might be very 
good. it would be useful to know where the difference really came in. 

The PRESIDENT (Prof. S. P. Thompson) said that in Mr. Wilde's specifi- 
cation he noted that a rapid whirling moticn was imparted to the solution, 
and thus the system seemed to be the converse to that described by the 
y aids of the Paper. Mr. Wilde whirled the solution round, whilst, Mr. 

owper-Coles whirled the mandrel round and kept the solution still, or at 
any rate going at a slower rate. One thing that interested him exceed- 
ingly in Mr. Coles’ description was that the difference between the rough 
and nodular deposit and the very smooth deposit which he had obtained, 
ånd of which pictures had been shown, was so great. They had been told 
that at a certain high speed it was possible to whirl the mandrel round at a 
slower speed; without producing much effect, but they had not been told 
what this limit was. Could it ke given as a surface speed of feet per 
second? Some deposits bad been obtained with a peripheral speed of 
500ft. per minute. With reference to the question of conductivity which 
had been raised, he said it might be known to some present that a com- 
mittee of the Institution had been at work putting together the 
information that existed as to the conductivity of standard copper, with a 
view to establishing authoritatively what was the standard of purity of 
copper. They were supposed to be working nowadays to Matthiesson’s 
standard of 1862, but he was afraid that none of the actual samples are 
exactly the same as Matthiesson's standard waa, and in the report of this 
committee—whicb, by the way, would appear in full in the January 
number of the Journal —the:e facts were put before them and brought 
up to date. In this report tbe specific resistances of different coppers were 
given, and also their values were given in terms of conductivity, Matthies- 
son's standard being regarded as 100 per cent. In 1862 it was supposed 
that Matthiesson had absolutely purified hia copper, and that this would 
have a conductivity of 100 per cent. Nowadays the standard seemed to 
have reached 102 per cent. as compared with the old standard. There was 
some reason for observing the standard in terms of conductivity, although 
he agreed tbat it would be an advantage to bave the absolute resistance 
tet down in ohms also by the eide of the diameter. Perhaps Mr. Cowper- 
Coles could give them some further information as to what was the 
standard he took in giving tbe conductivity. Did he mean that this was 
equal to Matthiesson’s standard! 

Mr. COWPER-COLES, replying, stated that, with reference to Mr. 
Wilde's letter, he did not claim anything new for revolving the cathode. 
This bad been done for a great number of years - he himself had done so 
for 10 years. All he claimed to have found out was that centrifugal force 
had a great effect upon the deposit of. copper when using high current 
densities, He was well acquainted with Mr. Wilde's patent, and from 
this patent it was evident that he had not appreciated the advantages of 
reyolving the mandrel and utilising centrilugal force, because it was 
particularly mentioned in this patent. that instead. of revolving the 
cathode he used a propeller or some means of circulating the electrolyte 
rapidly. If this was the alternative method, it showed that Mr. Wilde 
bad not realised that centrifugal force cculd not be bruught into play, 
and thus get a smooth and pure deposit of copper. He had never read 
Mf. Swan s Paper, but had often talked with him about his process. Mr. 
Swan's experiments, he understood, were made with horizontal cathodes, 
and not perpendicular, and that he had got good rough deposits which 
however, showed the lines of rotation; and this of course spoiled the 
eopper deposit. The limit of speed, mentioned by the President, apparently 


should not be less than 1,000ft..per minute. He had shown on the screen 
some copper tubes that were produced at 60 revolutions per minute, 
where the deposit was quite loose. With reference to- Mr’ Mordey's: 
suggestion, he said this would no doubt be an advantage, and 
if he were allowed, he would add another. column giving the 
re-istances in ohms when the Paper was published in the Journal. 
He thought there was a good deal of difference between the processes 
described by Mr. Ferranti and bis own. So far as he had been able to 
gather from the particulara M. Ferranti had given them, there bad been. 
no idea of using centrifugal force to throw off the impurities and gas 
bubbles) which were really the cause of getting bad deposits. The tubes he 
himself had shown them had not been touched mechanically at all. n 

The PRESIDENT, in proposing a hearty vote of thanks to Mr. Cowper- 
Coles, said they did not often hare Papers on electrolytic processes, and 
when they did it was well that they should recognise the importance of 
this branch of the electrical industry, and he hoped they would have 
other Papers on electro-metallurgical subjecta as time went on. Anything 
that would produce a purer and cheaper copper, or a pure copper which was 
more mechanically good thsn they had had before, was very much to tho. 
goodo f the electrical industry as a whole. 

The vote of thanks having been passed by acclamation, the meeting 
adjourned, l 


ALUMINIUM FEEDERS FOR ELECTRIC RAILWAYS.* 


— 


The use of aluminium for electrical purposes is making consider- 
able advances in America, and is tending apparently towards 
eliminating copper from its long-timed electrical monopoly. The, 
latest success of the new metal is recorded in connection with the 
Chicago North-Western Elevated Railroad, where aluminium feeders 
have been adopted for the whole of its extensive electrical system.. 
Over 24 miles of single track are being equipped for heavy traffic by, 
means of electrical motors, something like 70 tons of aluminium 
having been purchased for the purpose. A considerable portion of 
the new metal has Leen put into e, £0 that it is now possible to 
observe the methods used for handling the wire, and the manner in 
which some of the difficulties in its use are being overcome. 

Briefly, the North-Western Elevated Railroad consists of 54 miles 
of four.track elevated structure and one mile of double-track struc-. 
ture. Throughout the four-track structures an express and local 
service will be maintained. The express service will be fast, with 
stops a mile apart ; the local service will be slower, with stations 
every 500 yards. The well-known third-rail system has been 
installed throughout. Equipment consisting of heavy motor cars, 
and lighter trail cars will be employed, of a general appearance 
closely resembling the equipment in use on the Metropolitan and 
Lake-street elevated roads in Chicago. The power house for the 
line is located at between 1,000 and 1, 300 yards from the structure. 

As may be well guessed, the reason why aluminium was decided 
on for the feeder system of the North-Western Elevated Railroad 
over copper was its greater cheapness with equal degree of efficiency. 
In March, 1899, when the question came up, it was shown that 481b., 
of aluminium of the conductivity offered to the road was equal in, 
current-carrying power to 100lb. of copper of the ordinary 98 per 
cent. conductivity. As copper at that time was quoted in the market. 
at 18 cents a pound, this was equal to 36k certa a pound for alumi- 
nium, whereas the actual market price for aluminium was then only. 
30 cents. Asa matter of fact, something over $8,000 was savel by. 
this deci-ion. | ; : 

The aluminium bought for the North-Western Elevated Railroad 
is entirely for the feeder system, and is confined to the elevated por- 
tion of the line, From the power hous» to the line the current is 
trausmitted by lead-covcred copper cables, which run along in 
Vitrified clay condui's Over 2:48 sq. iv. copper section in copper 
cables are.carried in the conduit. The 40 ducts of the conduits also 
carry eight 0°79 eq. in. tinned bare copper return cables, which con- 
nect the line with the negative side of the switchboard. At the 
junction of Dunning-street and the North-Wes'ern Elevated line 
six manholes are located, out of each of which six 3in. wrought-iron 
pipes run up pillars of the line. The 36 pipes carry the lead-covered 
copper up to its point of junction with the aluminium, and also 
bring back the return cables attached to the ironwork of the struc- 
ture. In this connection it may be noted that the entire structure 
is used as a return, each rail of the track being bonded to the iron- 
work with a flexible bond, no bonds being used at joints except in. 
the case of the trolley rails. i | 

The aluminium feeders run from the pint of junction with the 
underground sys:em to the taps for the trolley rails on all parts of 
the structure. They consist of bare stranded cables of three sizes; 


. 0:92, 0:80, and 0:69 sq. in. total sectional area of conductor, though 


there is but little of the last size used. The largest size is, roughly 
speaking, about ljipn. in diameter. It is“ cable laid, consisting of 
49 separate strands, and is astonishingly strong for its weight. The 
wire is handled in large spools of the size used for large copper 
cables. The spools, however, instead of weighing 3,800lb. to 4, 600lb., 
as in the case of copper, only weigh about 1,6001b. The advantages 
in ease and cheapness of handling are evident. 
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These bare aluminium cables are laid in a feeder box built of ine, | Oil, waste, &c., at 0:16d. per unit in the first year, was but 


along the centre of the structure. There are in all about 44 miles of 
the boxing, of varying width, according to the number of cablea 
carried. The largest number of cables in tke boxing is eight, and 
the smallest two. The track is divided into five sections. each 
gettingitsquota of cables. Besides the aluminium feeders, the boxing 
also carries a 30-pair telephone cable for communication with the 
stations, and a 0'46 sq. in. insulated copper cable for lighting Pp 

The aluminium cables are laid in the feeder box on vitrified clay 
insulatora placed on cross ties every 9ft. Every twentieth set of 
supports consists of Anderson eplit-spool insulators, which are 
clamped tight to the wire and give the neeled strain. On the 
curves the vitrified clay supports and the iron chairs alternate. After 
the wires are put in place in the boxing the latter is covered over and 
forms a footway in the centre of the structure. Loose covers or lids are 
left at each insulator for access in case of repairs or changes. It is 
evident that this method places practically no reliance on the tensile 
strength of the aluminium cables, since they are supported every 
9ft. and anchored every 180ft. Questions of insulation for the cables 
are also avoided. 

The ends of the aluminium cables are anchored in a singular and 
highly effective manner. To the cable are soldered large copper 
connectors, which in turn are attached to Brooklyn strain insulators 
made for the purpose. These latter are held by heavy bare iron 
wires attached to eye-bolts in wooden cross-pieces. e cop 
connectors bave another opening for copper wire of a carrying 
capacity equal to the aluminium. This arrangement is used where 
the underground wires connect with the aluminium feeders on the 
structure, and also at all special work and points where the path of 
the feeder boxing is interrupted. In such cases as the latter the 
ends of the aluminium cables are anchored, and insulated copper 
wire is run down under the tracks and past the obstruction, being 
connected with the ends of the aluminium cables again beyond. 

This scheme for anchoring the ends of the cables also exemplifies 
how the cables are spliced. For the successful carrying out of all 
splicing operations, which have always been considered one of the 
most 5 in the electrical use of aluminium, a remarkably 
aimple method has been adopted. A plain copper connector of the 
ordinary type receives the two ends of the wire, which are then 
soldered fast into the connector. The only difficult point is the 
question of solder. This has been successfully solved by a machinist 
who works for the North-Western Elevated Railroad. After con- 
siderable experimentation, he has found a composition of metals 
which will not only successfully solder aluminium to copper, but 
also aluminium to aluminium. 

Connectors are also used in making taps from the aluminium 
feeder cables to the trolley tail. This trolley rail is raised up on 
double petticoated insulators above a wooden string piece, the joints 
being well bonded by flexible bonds. Taps run from the feeder 
cables to it every 1,500ft. to 2,000ft. Either one or two strands of 
0000 insulated copper cables are used for the taps, except at the ends 
of the feeders, where a tap of practically the eame carryiny capacity 
as the cable is used. These taps are soldered to copper clamp;, 
which are tinned and then screwed tight around the feeder cables, 
The clamps are not soldered to the aluminium, pressure alone being 
relied on for a good contact. The junctions with the cables are 
covered with tar or pitch paint. At the other end the taps are 
soldered to copper plates, which are riveted to the trolley 1ai's. 


ELECTRICITY WORKS ACCOUNTS. 


Croydon Municipal Electric Supply Works. 

Although electrio supply at Croydon was commenced in 
November, 1896, the works were run by the British Thomson- 
Houston Co.—the contractórs —up to March 25, 1898, when 
the concern was taken over by the Corporation. In our 
table we give our analysis of the accounts covering the two 
years ended March 25 last, thus including one year of com- 
pany and one of municipal control. 

It is & pleasure to be able to record such resulta as the costs 
figures in our table indicate. These figures—even those of 
the first year of working—would have been none other than 
satisfactory as the results of a much older concern blessed 
with a cheaper coal supply than it is evident obtains at Croydon. 

During the year ended at March 25 last the equivalent 
lamp eonnections have made the large increase of from 17,514 
to 81,432 8 c p. lamps, an advance of nearly 80 per cent., with 
201 new consumers. Similar progress is betrayed in the 
output, which shows an increase of 77 per cent. The load 
factor in both years stood at a very average figure—viz., 
10:6 per cent. and 10-9 per cent. respectively. 

Reverting to a consideration of the costs, the fuel item in 
both years attracts attention as being abova the average, 
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slightly in excess of the average, while in the second year this 
item had fallen to a value far below the normal. Both wages 
and repairs at the station showed figures in both years which 
are abnormally low at the output. Finally, it is highly 
creditable that in the first year the aggregate works costs 
should come out at a very fair average at the output, while 
in the second year they, together with the total costs in both 
years, are considerably balow the normal in similar conditions 
of output and load factor. 

The working profits secured are no exception to the gene- 
rally satisfactory aspect of the accounts, while, with the 
moderate total revenue secured in both years, the figures 61:2 
and 43:2, representing the per cent. ratio of the costs to the 
revenue, are exceedingly satisfactory results. 

It is to be hoped it will be found possible to maintain the 
excellent economic position which characterises the opening 
two years of the existence of this undertaking. 


Bath Municipal Electric Supply Works. 
Started in the end of 1889 under the ægis of the City of 
Bath Electric Lighting and Engineering Co. (Ltd), this under- 
taking was, about seven years later, acquired by the Corpora- 
tion of Bath. The two years' accounts presented in our table 
are therefore those of the eighth and ninth completed years 
of N or the first and second years under municipal 
control. 
On the whole, the costs of 1898 indicate material improve- 
ment over those of 1897, but there was, and there is still, 
room for considerably better results than those shown in our 
table, considering how long the works have existed and the 
comparatively favourable load factor which prevails. In 1897 
this factor was 11:4 per cent, and in 1898 12:3 per cent.— 
values both above the average. It is evident that it is the fuel 
item which constitutes the burden of the concern. The 
expenditure on this score was no less than double the average 
in municipal stations at the output of the Bath station, and 
were it not for this abnormal item the aggregate costs would 
stand at a reasonable figure. 
Owing to a diminished revenue, the gross profit has fallen. 
Moreover, in consequence of the greatly increased expenditure 
on capital account, the interest and sinking fund charges are 
much increased, resulting in a loss for the year of £771, 
out of which £645 has been met by the credit balance brought 
forward from 1897. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 12, 1900 Lancaster (Municipal)..... Jan. 19, 1000 
Ayr (Municipal). Sept. 82, 1599 | Leeds (Municipal) ......... 1,1 
F essc . May 19, ,, |Leloester (Municipal) Jan. 90,19 0 
Belfast (Municipal) ........ 15, „ | Leyton (Municipal) Bept. 8, 1:99 
ing (Compeny)....Rept. 15, .. Mrecpon (Munletpal)...... June 9 „ 
Blackburn (Municipal) . Jab. 19, 1000 Man (Mu Aug. 11, n 
Blackpool (Municipal) ....Sept. 99, 189 Newcastle and District(Co.) Oct. 6, u 
Bournemouth (Com . April 29, „ |Newoastle-upon-Tvne(Co.) April 14, „ 
Bolton (Municipal) ........ Nov. 94, „„ | Newport (Monp.)(Municipal) Deo. 15, „, 
Bradford (M pel) ...... A 14, „„ IN ton (Company) . Oct. 90, „ 
Brighton (Municipal) ay 12, ,, Norwich (Company) ...... Nov. 17, „, 
Bristol (Munici ) e July 1€, ,, | Nottin no mpeny) Mar. 17, , 
Burnley (Municipal) ...... ug. 25, „ Nottingham (Municipal) . July 21, „ 
Burton - upon- Trent (Mun.) April 21, „ l (aane $ Dec. 1, „ 
Bury (Municipal) .......... Sept. 22, „ [Oxford (Company)) May 19, „, 
Cambridge (Company) Mar. 10, „ |Pontypool (Com e May 5, „ 
Cardiff ( cipal) ........ Dec. 15, ,, Portetnouth (Municipal) July 14, „ 
Charing Cross (Company) .. Mar. 17, „ rescot (Company) ........ Deo. 8. „ 
Chelsea ( pany) TO Mar. 81, ,, |Preston( Dany) ) Sept. 29, „ 
Cheltenham (Municipal)....Nov. 10, „ |Reading (Company)) Oct. 13, ,, 
Chester (Municipal) June 23, „ |! Richmond (Company) ......Oct. 18, „ 
City of London (Company). May 12, „ Scarboro Company . . Nov. 3, „ 
Clerkenwell (Company) ....Aug. 18, „ St. Helens(Municipal’ . Dec. 8, „ 
e e Jan. 26, 1900 St. James & Pall Mall (Co.) .. Feb. 24 „, 
Dews (Municipal)...... Nov. 24, 1809 St. Pancras(Vestry)........May 26, „ 
Dover mpeny) ........ June 2, „ ne ee er Deo. 29, „ 
Dundee (Municipal) .... Jan. 12, 1800 Shoreditch (Vestry)........006. Y, „ 
Bastbourne (Company) . . Fed. 2, „ Jouthampton (Municipal) .. Nov. 10, „ 
vers] ^ unici ... . Nov. 17, 1809 Southport Mri pan C3 V July 7, „ 
Exeter (Municipal) ........ Aug. 65, 1898 South Shields (Municipal). July 7, „ 
a w (Municipal) ...... Sept. 1, 1899 Stafford (Municipal). Deo. 29, „, 
Guildford compen 8 May 5, „„ Sunderland (Muni ). . . July 38, „ 
Halifax (Munic * e July 21, „ | Taunton (Municipal) ...... June 16, „ 
amamersmith (Vestry) ....May iü bridge beber un) . Sept. 1, „ 
Hampstead (Vestry) ) Aug. 25, ,, | Wakefield (Muni ) . . . Dec. 1, „ 
Hanley (Municipal) .... April 38, „ | Walsall (Municipal)... . June »» 
Harrogate (Municipal) . . . Oct. 20, „ | Wandsworth (Com Aug. 18, „ 
Harrow (Company) ........June 10, ,, | Westminster (Com Feb. 24, „ 
Hast'gs & St. Co.) Feb. 2, 1900] Whitehaven (Muni - July Se. 
H'use-to-H'useCo.(K'ns' gt/n) Mar. 81, 1899| Windsor (Company) Deo 22, „„ 
Hove (Company) .......... 1 „ | Wokiog (Company) ........ 22, „ 
Huddersfield (Municipal) - Oct. 6, ,, ee unicipal) June 80, ,, 
i D (Vestry)..........Oot. 27, „, | Woolwich (Company) .. . Jan. Wy s+ 
Cena gton & Knightabr'(Co.) Mar. 8, „ Cd debel eee i i 
ton-anpon-Hull (Mun.) June 9, Yarmouth untotpaly waNav. 3, „ 


Ktiugston-on- Thames (Mun.) April 21, 
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Undertaking Worked 2 
Date of Commencement — 


ee0990€9940090009002000 OG 005009 00 509 009 0 09 


Chief Pob: a ANENE „ 
YEAR ENDED 


QUAN TITIES— 
nibs generated 40 
oe SOLD (TOTAL) we CD 0900 008009 400 OER 00D CED OCF OGD 605 9 09 
Li] sold to consumers a O46 0 BO 6 OS CBO 6 BS 000 60090009 000005 000 000009 


Maximum supply demanded .......-.-. ——— 9 
Number of pu lamps. 90 0&6 © Gd 0 OS 8 009 09 009 000009009 0000 09 5. 09 
Number of conaumers es. ossessue censo ves oam sen cen vee 
Connections to mains in 8-e.p. lamps .......... 
CAPACITY OF PLANT IN 8-0.P. LAMPS  ................. 
OAPACITY OF PLANT IN KILOWATTS.. meme 


OAPITAL— 
AUTHORISED d cuis Dae o ao „„ „% 000 000 „„ 9 US DS GOD 


— — 


% 200 0 HC 0 OF OOS 2 HFC OO Ome eee OU 0 00 600 OS aa aa 


Loan (including Debenture cesen cassos oan om 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share unissued) EEE KIE] 90 05» 0090009 09 900 5098 0 09 BEF 5» pe 05099 0 5e 
called) .. © O46 epeo BO CU 009 BGC 0820090000095 LES! 
Loen (including Debentures) . eee OO 68 000905090600 9 56 
REPAID (TOTAL) ....... „ 
RESERVE OR SINKING FUND .... ... . 000 
DEPRECIATION FUND OSS e GE 0 OC 6 SS C OE OOF 6 BO 0 OF 6 BE 2 BE 6 SO 0 009006 
EXPENDED (TOTAL) (EZE ELAK KI AIIE ES 6 OO © SO 6 OS 00090009 0009006 
Lands and buildings 


ET O cod ineeidus 
Mis VN EN ccc n M 
Miscellaneous ome ot occ OGD 0 G0 © GD a 6 BE 290090000» 0 TT) 


BALANCE OF CAPITAL AO00UNT.......... oo oan sas oae o ae 


~ B 
TOTAL S O80 © GD OES oue opoopo 6 8 0 OS OFS ogn OED Otn eo 


Revenue from supply 0000 O8 OF 0 HE 6 HO 0 BE 6 SS COS OOS 8 OS OOS CEE ME tes í 


" meters, &. 


Bouroces..........—- "1"906996090900€ 


TOTAL COSTS 


WORKS — EEN 5 —— 
Generation of electriott EEEE] p co, [I ARI EX 
Fuel (including 3 6060 6 US 0 GS CO 0 OO eee Bt Os 


Oil, waste, water, stores 
Wages at station . (Z oe RRR KAL] OO 068 0S BGS 8 BO 8 Oe eee 
Repairs and maintenance at station OOO © BO 6 SE 6 OS 8 OE BOO 
„ of electricity .... 
Repairs renewals of ae 5 
| Attendance ........ p 
Renewals 0 8 OO 0 am 9095 LE EE BO 0 OS Ae 2 Ot 6 0€ 
MANAGEMENT AND PROPERTY CHARGES. m 


*9900000909900 09 5089 04) On 909000 OG 
*090900099995000009009000000900000€09 


*$6000900090906000099 00990 6$0099000040090 0092909000 


9$99009090990909009009090090090600009$0090009900600206€ 


Royalties CPO CSC OEM ESE SSCE SR HHH SESRSC SC HSB EECE SESS St 6 Oto OO 6 OO 8 WE 8 OO 886 
3 rates, taces e€e*069969006090€6€ 
Balaries oria f... —— 
te onery eo42900090900606094€0099040009000002000090606000953006000099 
Establishment charges cerne 


Law charges, &c. ............ 


FINANCIAL RESULTS— 

WOREING PROFIT FOR YEAR emt eeesete LAA A 0 OS eC HO 8 hee 
Sum carried to Depreciation Fund .... 
Sum carried to Reserve or Sinking Fund ......... 
Net interest on loans (incl. Debenture charges) i 


O40 60 EO6 008 0 SE 8 HO 0008 AAA AKEE 


O&O 6 HO CHO 6 HE 6 OO 6 EE OED OES 000000 


BALANCE FROM LAST ACCOUNT. . ere . 
BALANCE AVAILABLE FOR DISTRIBUTION, Se 
Deficit ... *99e6090900900061t1000090900000920091860 NEN am EE 
ORDINARY DIVIDEND PAID.. EAEE Se E n 00009 


PERCENTAGE OF TOTAL COSTS TO uen REVENUE 
Expenditure per kilowatt capecity ... 
REVENUE 


90499092909 eee 


PER KILOWATT CAPACITY .......... OE £23. 7s. Od. 

Expenditare per 8-c. lamp capacity ......... VE VEA EA IUE 10s. 10d. 
REVENUE PER 8-C.P. LAMP CAPACITY F/... 14s. 114d, 
REVENUE PER 8-0.P. LAMP OONNECTED ............... 93. 107d. 
Price charged for lighting, per unit ............. ossos 6d. to 44d 
Price for power, per unib. s.. seses»... as . . =o & (ann. 
Price charged for public lighting. MOM 

BATH.—REMARKS—a With 107 installations. b With 234 
installations. c Bank overdraft. tem Crary loan, d Ovar- ( £740 on accumulators and 2191 on 
exnendéd. áló inanrance f After 41 valna nf alan. £1 SIR nn arn lamna 


BATH. 


Bath Corporation. 
December, 1889. 


Alt.-current trans, sub-stations and separate 


G. F. Metzger. 


DEC. 31, 1897. 


514,221 
314,720 
176,520 
138,200 
17,375 
33: 
315 
84 arc 
185a 
14,153 
9,380 
: Per kilowatt 
Total. capacity. 
£50,378 | £168 
50,578 168 
32,834* 109 
nil — 
600 2:00 
32,938 110 
7,445 24:8 
14,830 49:1 
9,820 32:7 
844 2°81 
- 1017 -0:35 
£7,010 5·340d. 
4,182 8 190d. 
219 0°167d. 
2,118 1°615d 
395 0:301d 
95 0:072d 
£5,321 4'058d. 
0 3˙100d. 
8,9215 2'450d. 
L871 1:426d, 
ó 0:2944. 
611 0:3664. 
334 | 02554. 
343 0:26 1d. 
11 0 008d. 
332 0°253d. 
508 0:387d. 
) 603 | 03874. 
1,255 0°958d. 
181 0°188d. 
1,074 0°8 19d, 
916 0°721d. 
48 0°037d 
48 0:037d. 
32* | ` 00244 
to 
£1,689 51347 
600 182% 
707 2˙15% 
6457 1967" 


75:9% 
£17. 14s. 7d. 


[house transformers. 


DEC. 31, 1898. 


88 aro, 21 (16 c.p.) glow 
221^ 


17,802 
31,240 


Per kilowatt 
Total. capacity. 


£50,823 


50,823 
50,8 823 


50, 5823 
nil 


£508 


sige 


0 
Ut 


1 
51° 
12: 
25. 


1:91 
-0:74 


ODA OG 


[un 
we 


Per unit sold. 


£25. 17. bd. peri are per J £25. 178. 6d. perare per 


CROYDON.—REMARKS— a Station taken over feom the contractors on March 25, 1698. b Iaclude s 


are lemps. c Over-expended. d Inclusive of insurance. 


Croydon Cor 
November, 1 
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Alternate-current sub-stations, two-wire. 


T. Herbert Minshall. 
MAR. 25, 1898. 


574,609 
255,309 
174,889 
80,420 
89,302 


20:9 
276 kilowatts 
47 arc 
214 


17,514 


MAR. 25, 1899. 


2 
472°5 kilowatta 


75 aro, 4 (32 c.p.) glow 


——— — — —äjj ä —äjmͤ — —ñ — -————————— 
— — — 


4'780d. 
2:940d, 
0°159d. 
1°541d. 


————— ee ee —yę.Qæ --——-—-— ime mH — —-— 


43,230 99:6 
9,265 237 17:4 
17,834? 457 40:6 
16,130 414 391 
2 - 2:40 
~§830° | -149 3!-51161:.' -575 
Total. Per unit sold. Total. Per unit sold. 
£5,070 47704. | £9,394 4'993d. 
4169 | 39104. 7,980 | 42401. 
101 d ^ 205 | 0:108d 
800 0775354. 1,212 0˙544d 
£3,100 2:918d. | £4,053 21534. 
2,364 2:224d. 2,895 1:538d. 
2,117 1:992d. 2,542 1:346d, 
1,351 1'211d. 1,721 0:915d. 
168 0:1584. 170 0°090d. 
473 0:4453. 544 0°289d. 
125 0:1184d. 97 0:052d 
46 0-048d. 114 0:06 1d. 
36 0:034d. 69 0:037d 
9 0:0084d. 45 0 0214. 
201 O- 189d. 249 0: 132d 
107 0:101d. 116 0:062d. 
94 0:0884d. 133 0:07 1d 
738 0:694d. 1,158 0:610d. 
1184 | Q'111d. 160 0:085d. 
620 0-583d. 998 0:54 (d, 
522 0:491d. 688 0:366d. 
( 112 0:060d. 
| 98 0:0924. 106 00564. 
|  92»| 090494. 
. d nde Wan. ge 
£1,970 | 456%" | £5,340 811% 
= ae 1,985 301% 
8 Es 2,108 35:207 
— — 1.248 1:897 
61:27 43:2% 
£7. 183. Od. £4. lls. ld. 
£13. Os. Od. £10. 118. 2d 
58. 1d. 23. 11d. 
108. 4d. 0s. 9d. 
Ds. 91d, bs. 113d. 
6d. 6d. 
3d. 3d. 
2d. 2d. 
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PROGRESS IN WIRELESS TELEGRAPHY. 


The large hall at the Royal Institution was crowded last 
Friday by an audience anxious to hear what Mr. Marcon: had 
to say on the subject of wireless telegraphy. In spite of the 
severity of the weather, the seating acoommodation was filled 
long before the time down for the commencement of the 
discourse, and by nine o'clock every available corner of 
“ standing room was also taken up. As usual, the assembly 
was a mixed one, from our neighbour who regretted he had 
not had time to read up the subject in the '* Encyclopedia 
Britannica beforehand, to the scientist who came with 
the hope of hearing the announcement of a new discovery. 
The audience included also a large proportion of the fairer 
sex, a number of whom were old habitudes. As is necessary 
in the case of a Friday evening entertainment at the Royal 
Institution, a part of the lecture was devoted to elementary 
explanations; but as a whole Mr. Marconrs discourse was 
most interesting, and enabled an idea to be formed of the 
progress he, at any rate, had made since his Paper before the 
Institution of Electrical Engineers. What other workers 
have done recently still remains to be disclosed. 

The first point that will strike the expert on reading the 
account of the lecture, given in another part of this issue, 
is the extreme diminution which the filings gap of the coherer 
has undergone. The width of filings between the two silver 
electrodes has now been reduced to one millimetre, and if a 
farther reduction is made the tube will soon approximate to 
Dr. Lopok's point coherer, with the exception that the gap 
is tn vacuo. A far more important practical improvement, 
however, is in the introduction of a special form of induction 
coil in connection with the receiving instruments; for 
Mr. Mancowi states that, merely by adding this simple 
appliance to the apparatus employed during the naval 
mgnceuvres, and without otherwise altering the conditions in 
any way, the maximum possible signalling distance was in- 
creased from seven to 60 miles. Dr. Lovee and Prof. FessENDEN 
have also been experimenting independently with transformers 
in the receiving circuit, but their published results tell nothing 
of such a great effect as this. But, if the effect of the trans- 
former is remarkable, still more remarkable is the difference 
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in the result according to ‘the manner in which the coil is thing ready for the reception of the wireless signallers, who, 


wound. An ordinary step-up induction coil, connected in 
the same position with its primary between the vertical 
wire and earth and its secondary in circuit with the 
battery and coherer, actually proved detrimental. A faller 
description of the various methods of winding, and also a 
table of dimensions, will be found in the patent specification 
which we recently published (The Electrician, Vol. XLIIL, 
p. 848). As hitherto, Mr. Marconi still apparently con- 
fines his attention to experimental work, and makes little 
attempt to explain his startling results theoretically. In 
this instance he merely throws out the vague suggestion that 
the operation of the particular form of winding shown is '' to 
prevent the effects due to electromagnetic induction from 
being in opposition to the electrostatic induction at the ends 
of the primary." Now that his results have been made publio, 
it is to be hoped that scientists will apply themselves to 
working out the reasons for these phenomena, and that this 
will enable a still greater advance to be made—perhaps in the 
direction of producing syntonous apparatus and eliminating the 
interference between independent sets of instruments and lines 
of signalling. In spite of the announcement, made some 
time ago, that Mr. Marconi had succeeded in confining wire- 
less telegraphic messages to the instruments destined for their 
reception, no word was said of this matter in his discourse. 
This was disappointing. | 

So much for the improvements made in the apparatus. 
The latter part of the lecture was devoted to an account of 
recent practical applications, The various trials made, which 
have been recorded from time to time in our columns, were 
recapitulated ; but Mr. Marcon forgot to mention the really 
permanent wireless telegraphic stations made by Lieut. Tissot 
with Ducretet apparatus between lighthouses on the coast 
of France. Wireless telegrapby is evidently far enough 
advanced to be extensively employed for such purposes, and 
for signalling to ships at sea, whether for peaceful or 
warlike purposes. No doubt also the time will soon 
come when lighthouses will be fitted with Hertzian-ray 
projectors for use in foggy weather. What is interesting 
the public mind most at the present moment, however, is the 
extent of the adaptability of this method of telegraphy to 
military operations on land. Without a doubt, had Kimberley 
and Ladysmith been provided with wireless telegraphic 
apparatus, signalling between the beleaguered garrisons and 
the relieving forces would have been greatly facilitated: it 
could have been conducted with absolute secrecy, and daily 
communication would have been possible much sooner. Yet 
the War Office can hardly be blamed seriously for not sending 
out induction coils, coherers, and accessories before the war 
began. Moreover, although we recognise the enterprise 
and bravery of Mr. Burrock and his staff of assistants, 
we cannot agree with Mr. Marconi that the blame for the 
partial failure of their first efforts is wholly due to the much- 
maligned War Office. Criticisms of this department at 
the present time are prevalent enough elsewhere; they 
need not emanaté from the lecture hall of the Royal 
Institution. Surely, if the Wireless Telegraph Co. is ordered 
to send out complete equipments, it should of its own 
accord have included in them the means of elevating their 
wires, which it knows to be as essential as the induction coil 
itself for long-distance signalling. And, finding these acces- 
sories omitted, should not the man in charge of this special 
signalling contingent remedy the omission on landing and 
before proceeding to the interior? The officers at the front, 
it might have been anticipated, had matters to attend to of 
more vital importance to the campaign than to make every- 


it is allowed, arrived too late to be of material assistance. 
Much ingenuity was certainly shown in constructing kites for 
the purpose, but a few miniature balloons and a few cylinders 
of gas would no doubt have been more effective, and these 
might well have been included in the equipment brought 
from home. Failing these, suitable masts, or some other. 
substitute, might no doubt have been obtained in Cape 
Town. E 


REVIEWS. 


Copies of any of the undermsntioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


Théorie de Potentiel Newtonien. By H. Pomcaré (Paris: MM, 
Carré et Naud.) 14fr, 


M. Poincaré is always clear and interesting. His work is 


always original, not the reproduction of other writers by 


means of scissors and gum. He assimilates the work of 
others, no doubt, but he reproduces it in a form which is his 
own. This book contains the lectures delivered by M. Poincaré 
during 1894-5 at the Sorbonne, and very illuminating lectures 
they must have been to those who had the privilege of attend- 


ing them. But nowadays it is not necessary, as it was when 


the University of Paris was founded, for M. Poincard’s 
disciples to attend his lectures in Paris; they can purchase 
and read his lectures at home. He can now lecture to all the 
world. It is the great duty of universities to produce know- 
ledge for the whole world, and their produce can be distri- 
buted with a rapidity undreamt of in former times. Itis to be 
hoped that they will rise to their responsibilities, and not 
confine their attention to those who can attend in their halls. 

This work of M. Poincaré's is suited to those who intend to 
devote themselves to the mathematical aspect of gravitation, 
electricity, and magnetism. The law of a potential varying 
inversely as the distance covers an immense field of natural 
phenomena, maybe the whole field, but M. Poincaré's work 
does not enter into any particular applications of the theory. 
From the point of view of one who values mathematics for its 
ability to solve some special physical problem in which he 
takes an interest, those lectures are dreadfully dry. They are 
the dry bones of theory, with no glimpse of application to 
material problems. Did we write no glimpse ?— well, once he 
actually descends to a dim vision of reality, and suggests that 
the reader shall imagine a quantity of electricity spread over a 
conducting surface, S. But dry bones are most interesting to 
the specialist. To the paleontologist dry bones are the source 
of his most elaborate theories, and he would be glad if he had 
no worse. In the mind of an anatomist a skull may excite 
the most unbounded enthusiasm, and in the mind of the 
mathematician the various ways of solving h? problem of 
Dirichlet, as expounded by M. Poincaré, will seem like a well- 
ordered sonata with its theme worked out in various move- 
ments all conspiring to produce a harmonious whole. 

Many readers of The Electrician will, we fear, hardly appre- 
ciate this view of M. Poincaré’s lectures, They would like 
something more tangible than the surface S" and “ the 
region T." They will mostly be quite satisfied that M, 
Poincaré, and before him Green and Gauss and many othera, 
have proved that this potential is continuous in passing 
through the surface 8, and that its differential coefficients 
are continuous within the “ region T." Some people will 
no doubt think that it is hardly worth while collecting 
together, even in orderly arrangement, a number of different, 
or apparently different, solutions of the problem of deter- 
mining the potential over a region when its value over certain 
surfaces is given. They will say that what is wanted is the 
solution of this problem in some particular cases, and not a 
more orderly presentation of the general problem and its 
solutions than has been available up till now. To such 
persons M. Poincaré's lectures will seem of little value. 
There are, however, many who are trying to make these 
general theorems clear and intelligible to students of mathe- 
matical ability, to whom clear ideas must be given about the 
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general theorems if they are to extend our knowledge in 
particular cases, and to all such teachers M. Poincaré’s lectures 
will be a fruitful field of research, where they can learn how & 
master mind has ordered his own teaching so as to bring these 
intricate problems of an almost transcendental character 
clearly before his pupils.—G. F. F-G. 


A Text-Book of Physics. By W. Watson, B.Sc. Lond. (London: 
Longmans, Green and Co.) 168. 6d. l 
This is in every way an excellent and valuable work. It is 
a volume of 900 pages, comprising five parts, or Books," 
dealing with the subjects of (i.) Mechanics and the Properties 
of Matter; (ii) Heat; (iii.) Wave Motion and Sound; (iv.) 
Light; and (v.) Magnetism and Electricity. It is well 
printed, and contains nearly 600 admirable illustrations, the 
majority of which have been specially made for this work, and 
many of them illustrating matter which is quite new so far as 
text-books are concerned. The book is intended primarily for 
the use of students already acquainted with the elements of 
the subject, but it may be used with advantage by less 
advanced readers, since the more difficult paragraphs are 
marked by asterisks. | 
English scientists have shown very little desire to write 
text-books on physics. Good special treatises have been 
written dealing with parts of the subject only, but for a survey 
of the whole science students have had hitherto to rely on 
translations from the French and German. The excellent 


text-books of Deschanel and Ganot are now out of date, but | 


are still largely used by students. The present work presents 
many advantages over these. It is & volume of about the 
same size as Ganot, but contains much more matter, and is 
admirably up to date. It is not written in such an elemen- 
tary style as Deschanel, and is published in one volume 
instead of in four. No doubt there is a difference of opinion 
whether a text-book of physics, dealing with the subject as 
exhaustively as this one does, is better published in a single 
volume or in several. Our own opinion is that it would have 
been much better published in four or five volumes. The 
author could then have given fuller descriptions with advan- 
tage. In spite of the fact that this book takes up 900 pages, 
the number of subjects dealt with is so great that in no case 
is the written explanation longer than is sufficient. There 
is not enough of that disguised repetition so useful, and 
indeed so necessary, in all teaching, whether oral or 
by means of printed matter. The descriptions are in 
all cases simple and straightforward, and the mathematics 
employed are of the most elementary kjnd. The result is a 
book which will be of the greatest value to the student who 
has got over his first difficulties ; but the elementary student 
would be better served with fewer subjects, each illustrated and 
explained in several different ways. The amount of labour 
and research necessary to gather together the matter for this 
book must have been enormous. Teachers will be grateful for 
the result. It-is a pity that comparatively few references to 
Original Papers are given, for such references would have 
greatly increased the value of the work to the advanced 
student without appreciably increasing the labour of the 
author. 5 | 

There is much to praise and little to criticise in the work as 
& whole. The most important feature of it is that it offers in 
a most accessible form an account of a large amount of recent 
scientific work which can otherwise only be obtained after 
laborious search among scientific Papers and special treatises. 
It would be invidious to select any of these for special mention. 
But electricians will be interested in the excellent illustrated 
accounts of the subject of terrestrial magnetism, the researches 
of Dewar and Fleming on the resistance of metals at low 
temperatures, those of Fleming on thermoelectricity, the 
subject of platinum thermometry, the work of Drs. Hopkinson 
and Morris on the effect of temperature on magnetism, 
Ewing's molecular theory of magnetism, the chapters on 
electrolysis and contact E.M.F., the calculation of E.M.F. 
from thermo-chemical data and the Helmholtz corrections 
thereto, the passage of eleétricity through gases, the electro- 


magnetic theory, electrical oscillations, and wireless telegraphy. 
On tlie other hand, we may notice one or two minor 


blemishes, Iron filing figures are, we think, worse than 


useless unless they are extremely well done, and in all cases 
the figares obtained by the needle method are more precise 
and instructive. These latter have not yet found their way into 
text-books, and it is a pity the present work did not set the 
example. Most of the iron filing figures here given are 
good, but we do not see much use in such illustrations as 
Figs. 407 and 408, found on pages 596 and 597. 


Again, on page 587 it is stated, in connection with the 
subject of Ohm's law, that if an electromotive force E is 
driving a current C between two points A and B of a wire, 
* Ohm found by experiment that the ratio of E to C was con- 
stant go long as the physical state temperature, &¢.] of the 
wire between A and B was the same." Now, we are much 
mistaken if this is correct. Ohm did not find out his law by 
experiment. He deduced it as & mathematical consequence from 
certain assumptions he made, these assumptions being of quite 
a debateable kind. What Ohm was the first to grasp was a 
clear conception of the distinctive nature of the quantities, 
electromotive force, current, and resistance. He stated his 
law in a precise form, as became a mathematician, but the 
experiments fact that the resistance of a conductor was a 
constant quantity independentjof the current passing was not 
proved till years after he stated the law. In fact, when Ohm 
gave out his law in 1827, the Wheatstone bridge was not 
invented, and the measuring instruments available were of 
the erudest kind. The wonderful accuracy of Ohm's law for 
metals has been abundantly established by the Wheatstone 
bridge since Ohm’s time. But we do not know that there is 
any evidence to show that Ohm experimentally proved his law 
even to the degree of accuracy possible at the time. 

In connection with the Wheatstone bridge, we are sorry to 
find on p. 696 the usual illustration of the student’s form of 
wire bridge, with its confusing wealth of terminals, its highly- 
elevated scale, and its awkward top-heavy key. It is a 
melancholy fact that this illustration, or one having the same 
defect, is to be found in every text-book. No one used to 
testing would endure such a badly-designed key in practice. 
Why should it perpetually be put before the student ? 

Chapter XIV. of Book V., on “ Electromagnetic Machines, 
is an illustration of the evil effects of too much contraction. 
This chapter is only 27 pages in length, yét it professes to 
deal with the following subjects: Barlow's wheel; induced 
currents produced by rotating a coil in a magnetic field ; 
machines for the conversion of mechanical energy into elec-. 
tricity ; dynamo-electric machines; series, shunt and com- 
pound machines; back E. M. F. in motors; alternating 
currents—transformers; the magnetic circuit; the electric 
telegraph ; the telephone; the microphone; dimensions of 
electric and magnetic quantities; connection between the two 
sets of units; and the practical system of electromagnetic units. 
It would have been far better to have left out most of these 
than to deal with them so briefly. Moreover, it is difficult to 
see why a highly theoretical discussion on the dimensions of 
the electric and magnetic units, and their mutual relations, 
comes to be placed in a chapter professing to deal with the 
more technical side of electricity. This chapter is, in fact, 
the only one dealing with applied electricity, and it concludes 
oddly in a cloud of dimensional formulae. 

Nevertheless, these criticisms are of minor importance, and 
there can be no doubt of the great value of Mr. Watson's 
work. 


Kalender fur Elektrotechniker, 1900. Edited by F. UPPENBORN 
(Munich and Leipzig: R. Oldenbourg, 1900.) 5 marks. | 


Herr Uppenborn's pocket book, almost indispensable to 
German electrical engineers, is now in its seventeenth year, 
and has undergone a thorough revision for the present edition. 
Among the additions is a short chapter on electricity meters, 
which would be still more useful if it were illustrated. In 
the preface the editor regrets the death of Herr W. Oesterreich, 
formerly of the German Post Office, who was responsible for 
some sections of the pocket book. We notice that the old 
German Telegraph Act of 1892 has not been superseded in 
the book by the new one which is now in force; but probably 
the latter was only finally passed after the bock was already 


in the press. 
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A TROLLEY SAFEGUARD. 


„The accompanying sketch illustrates an invention, styled a 
trolley safeguard, which has recently been brought out by Mr. 
R. Humphries, of Dublin. It is designed to prevent accident 
from “jumping the trolley." The inventor states that when 
the trolley jumps the wire, the catch which holds the springs 
in position at the far end of the slot A is lifted automatically 
by a releaser fixed to the back of the trolley stand. The springs 
(running on a steel roller) immediately close in to the end of 
the slot nearest the pivot, and the trolley falls 2ft. or 3ft. 
below the wire. All that is necezsary to replace the trol. ey 


in position is to push up the pole until the springs roll back 
into their original position, where they are caught and held 
automatically by the catoh. The releaser (which is hinged) 
is then pushed up, and the car again started. The whole 
operation can be performed in two minutes. 


RECENT PROGRESS IN WIRELESS TELEGRAPHY.* 
BY G. MARCONI. 


When Ampere threw out the suggestion that the theory of a 
universal ether possessed of merely mechanical properties might 
supply the means for explaining electrical facis, which view was 
upheld by Joseph Henry and Faraday, tbe veil of mystery which 
had enveloped e y began to lilt. When Maxwell published, 
in 1864, his splendid dynamical theory of the electromagnetic field, 
and worked out mathematically the theory of ether waves, and Hertz 
had proved experimentally the correctness of Maxwell's hypothesis, 
we obtained, if I may use the words of Prof. Fleming, * the greatest 
insight into the hidden mechanisms of Nature which has yet been 

e by the intellect of man.” We cannot pay too high a tribute to 
the genius of Heinrich Hertz, who worked patiently and persistently 
in a new field of experimental physics, and made what has been 
called the greatest discovery in electrical science in the latter half 
of the nineteenth century. I cannot forbear eaying one word as to 
the eminent electrician who was placed in his last home as recently 
as Saturday last, for it is manifest that several years ago Prof. Hughes 
was on the verge of a great discovery, and if he had persevered in his 
experiments it seems probable that his name would have been as 
closely connected with wireless telegrapby as it is with so many 
branches of electrical work in which he has ga/ned so much renown 
and such great distinction. 

The experimental prcof by Hertz 13 years ego of the identity of 
light and electricity, and the knowledge of how to produce and how 
to detect these cther waves, the existence of which had been so far 
unknown, made possible true wireless telegraphy. 1 think I may be 
iustified in saying that for several years the full importance of the 
discovery of Heitz was realised but by very few, and for this reason 
the early development of its practical application was slow. All of 
you know that the idea of communicating intelligence. witbout 
visible means of connection is almost a3 old as mankind. Wireless 
telegraphy by means of Herizian waves is, however, very young. I 
hope that if I pass over the story of the growth of this new art, asI 
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have watched it, or do not attempt to prove the questions of priority, 
no one will take it for granted that nothing is to be said on these 
subjects, or that all that has been said is entirely correct. 

he time allowed for this discourse is too short to permit me to 
recount all the steps that have led up to the practical applications of 
to-day. I believe it will probably interest you more to hear of the 
problems which have lately been solved, and the very interesting 
developments which have taken place during the last few months. 

Mr. Marconi then gave a short explanatory description of his 
system and of the apparatus used, for the benefit of those of his 
audience who were unacquainted with the principles of wireless 
telegraphy by means of Hertzian waves. In describing the trans- 
mitter, he stated that, should it be necessary to direct a beam of raya 
in & given direction, the vertical wire and earth connection are 
omitted and the spheres placed in the focal line of a metal cylin- 
drical parabolic reflector. | 

The form of coherer I have adopted is shown in Fig. 1, and I find 
that a t element of the success of wireless telegraphy has been 
dependent on using such a coherer. 

t had been his experience and that of other workera that the 
coherer as previously constructed—that is, a tube several inches 
long partially filied with filings enclosed by corks—was far too 
unreliable to fulfil its purpose. He found, however, that if specially 

re filings were confined in a very small gap (about 1mm.) 
prius flat plugs of silver, the coherer, if properly constructed, 
became absolutely reliable. In its normal condition the resistance 
of a good coherer was infinite, but, when influenced by electric waves 
the coherer instantly became a conductor, its resistance falling to 100 
or 300 ohms, "This conductivity was maintained until the tube was 
shaken or tapped. 

Having finished his description of the main features of the simp'e 
form of apparatus employed until recently, Mr. Marconi continued : 
Fig. 1 shows an improvement to the svstem of no slight importance. 
In it the aerial, or vertical, wire and the earth wire at the receiving 
atation are not connected directly to the coherer, but to the primary 
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of a small induction coil or transformer, the secondary of which is 
connected to the ends of the coherer, one of the connections passing 
through a condenser. The object of this transformer is to increase 
the E. M. F. of the induced oscillations at the terminals of the coherer, 
and therefore causes it to break down with a weaker oscillation, and 
so be affected at a much greater distance than would be possible if it 
were connected directly to the vertical conductor. I had often noticed, 
during my early experiments, that a long thin wire at the receiving 
station would give very good results, while a shorter and thicker wire 
was not so advantageous. I thought that the reason of this was that 
the breaking down of the insulation of the tube was more dependent 
on the E.M F. of the induced oscillation than on its quantity. In 
order to apply the necessary E. M.F. to the tube at great distances, we 
increase the EMF. of the oscillations induced in the wire or strip 
at the expense of the quantity. "n 

I had formerly ascertained (Paper read before the Institution of 
Electrical Engineers, March, 1899*) that the distance over which it is 
possible to signal with a given amount of energy varies p 
mately with the square of the height of the vertical wire and with 
the square root of the capacity of a plate, dium, or other form of 
capacity arca which may be placed at the top of the wires. The law 
governing the relation of height and distance has already been proved 
correct up to a distance of 85 miles. Manx months ago it was found 
possible to comniunicate from the North Haven Poole to Alum Bay 
(Isle of Wight), with a height of 75ft., the distance being 18 miles. 
Later on two installations with vertical wires of double that length— 
i.e., 150[t. — were erected at a distance of 85 miles apart, and signals 
were easily obtained between them. According to a 1igorous appli- 
cation of the law, 72 miles ought to have been obtained instead of 85, 
but, as I bave previously stated, the law has been proved only to be 
approximately correct, the tendency being always on what I might 
call the right side; thus, we obtain a_greater distance than the 


— 
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application of the law. would lead us to believe. There, js 
a remarkable circumstance to be noted in the case of the 85 
miles signalling. At the Alum Bay station the mast is on the 
cliff, and there is no curvature of the earth intervening between 
the two stations—that is to say, a straight line between the hase 
of the Haven and Alum Bay statio:s would clear the surface 
of the sea. But in the case of the 85 miles the two stations were 
located on the sea level, and between them exists a hill of water, 
owing to the carth's curvature, amountimg to over 1,000ft. If these 


waves travelled only in straight lines, cr the effect was noticeable 


only across open space in a direct line, the signals would not have 
been received except with a vertical wire 1,000ft. high at both 
stations, 

Leaving this interesting point for the present, I would like to say a 
few more words about the imjrovement shown in Figs. J, 2, and 
3. When I first mentioned it; I called it “an induction coil.” It 
will probably interest you to know that it is not every induction 
coil that will work, but this transformer must be a very remarkably 
wound induction coil. While carrying out some experiments 
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nearly three years ago at Salisbury, Captain Kennedy, R.E, 
and I tried numerous forms of induction coil: wound in the 
ordinary way—that is, with a great number of turns of wire 
on the secondary circuit—with the object of increasing, if 
possible, the distance or range of transmission; but infevery cas» we 
observed a very marked decrease in the distance obtainable with a 
given amount of energy and height. Similar results were obtained 
some months later, I am informed, in experiments carried out by the 
General Post Office engineers at Dover. 

In all our above mentioned experiments the coils used were tho:e 
in which the primary consiste] of a smaller or larger number of 
turns of comparatively thick wire, and the secondary of several 
layers of thinner wire. I believe I am right in saving that hundreds 
of these coils were tried, the result always being that by their 
employment the possible distance of signalling was considerably 
diminished instead of being increased. We eventually found an 
entirely new form of induction coil that would work satisfactorily, 
and that began to increase the distance of signalling. "This con- 
eisted of a coil, the primary of which was wound with fine wire 
contrary to usual custom, and the secondary with still finer wire. 
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The peculiarity of this new coil or transformer was that, if the 
secondary circuit 5 to be wound in more than one layer, no 
results were obtainable. This was considered to be a disadvantage, 
as it is impossible (owing to the thinness of the wire on the primary) 
to wind a secondary of much greater length over or under it, or of 
a much greater number of turns; and this is necessary in order to 
obtain a higher ratio of tranaformation between the primary and 
eecondary than 1 :1. 

The next step in advance was a coil as shown in Fig. 2, in which 
the number of turns of the secondary is increased at the enda of the 
coil, the secondary forming at each end two sections or lumps, as 
shown in the figure. 

This form of coil gave much better results than the previous one, 
and led tothe construction of the coil shown in Fig 3. The diagrams 
are greatly enlarged half-longitudinal sections, but are not strictly 
to scale. In place also of showing the eection of each coil or a layer 
of wire as a longitudinal row of dots or emall circles, as it would 
actually appear, it ie, for simplicity, shown as a single continuous 
longitudinal straight line. The eecondary of this transformer is 
wound in several sectione, but the peculiarity observed in this case 


is that the sections must be connected together in the way shown in 
the Figs. 2 and 3, and as the distance from the primary increases the 
number of turns in each section must diminish. If the sections are 
connected in another way it will not work. The operation of these 
articular modes of winding is, in my opinion, to prevent the effects 
ue to electromagnetic induction from being in opposition with the: 
electrostatic induction at the ends of the primary. . 

The results given by some of there induction coils have beea 
remarkable. During the naval manœuvres I had an opportu: ity of 
testing how much they increased the range of signalling with a given 
amount of energy and height. When eorking Ddieeen the craisers 
** Juno " and ‘‘Europa” I ascertained that when the induction coil was 
omitted from the receiver the limit distance obtainable was seven miles, 
but with an induction coil timilar to that shown in Fig. 3 a distance? 
of over 60 miles could be obtained with certainty.. This demons r t d 
that the coils used at that time increased the possible distance nearly 
ta fold. I have now adopted these induction coils or transformers 
at a'l our permanent stations. 

À number of experiments have been catried out to test how far the 
Wehnelt break was applicable in subatitution for the ordinary make 
and break induction coil at the transformer’ station ; but, although 
some excellent results have been obtained over a distance of 40 miles 
of land, the amount of current used, and the liability of the break 
getting fatigued or out of order, have been obstacles which have 
so far prevented its general adoption. 

As is probably known to most of you, the system has been in 
practical daily operation between the East Goodwin lightship and 
the South Foreland lighthouse eince December 24, 1898, and I have 
good reason for believing that the officials of Trinity House are 
convinced of its great utility in connection with lightships aod 
lighthouses. It may be interesting to you to know that, as specially 
arranged by the authorities of Trinity House, although we maintain 
a skilled assistant on the lightship, he is not allowed to work the 
telegraph. The work is invariably done by one of the seamen on 
the lightship, many of whom have een instructed in the ute of the 
instruments by one of my assistants, On five occasions assistance 
has been called for by the men on board the ship and help obtained 
in time tu avoid loss of life and property. Of thes: five calls for 
assistance, three were for vessels run ashore on the sands near the 
lightship, one because the lightship herself had been ruu into by a 
steamer, and one to call a boat to take off a member of the crew who 
was seriously ill. „ LUE 

In the case of a French steamer which went sshore on the Good- 
wins we have evidence given in the Admiralty Court that, by means 
of one short wireless message, property to the amoant of £52,518 was 
eaved ; and of this amount, I am glad to say the owners and crews 
of the lifeboats and tuga received £3,000. This one saving alone is 
robably sufficient in amount to equip all the lightships rouud 

;ngland with wireless telegraph apparatus more than ten times over. 
The system has also been in constant use for the official communica- 
tion between the Trinity House and the ship, and is al:o used dail 
by the men for private communication with their families; &c. ; 

At the end of March, 1899, by arrangement with the French 
Government, communication was established between the South 
Foreland lighthouse and Wimereux, near Boulogne, over a distance 
of 30 miles, and various interesting tests were made between thesa 
stations and French war-shipas The maximum distance obtained 
at that time, with a height of about 100ft. on the ships, was 42 miles. 

The most interesting and complete tests of the system at sea wire, 
however, made during the British naval manœuvres, Three ships of 
the“ B" fleet were titted up—the flagship “ Alexandra” and the 
cruisers “Juno” and “ Europa” 1 do not consider myself quite at 
liberty to describe all the various tests to which the system was put, 
but I believe that never before were Hertzian waves given a more 
difficult or responsible task. During these manœuvres I had the 
p of being on board the “Juno,” my friend, Captain Jackson, 

d. N., who had done some very good work on the subject of wireless 
telegraphy before I had the pleasure of meeting him, being in com 
mand. With the “Juno” there was usually a small squadron of 
cruisers, and all orders and communications were transmitted to the 
“Juno” from the flagship, the “Juno” repeating them to the ships 
around her. This enabled evolutions to be carried out even when 
the flagehip was out of sight. This would have been impossible by 
means of flags or semaphores, The wireless installations on these 
battleships were kept going night and day, most important manœuvres 
being carried out and valuable information telegraphed to the admiral 
when necessary. m 

The greatest distance at which service messages were sent was 60 
nautical miles between the “ Europa ? and the “Juno,” and 45 miles 
between the *Juno" and the * Alexandra This was not thé 
maximum distance actually obtained, but the distance at which, 
under all circumstances and conditions, the system could be relied 
upon for certain and regular transmission of service messages. 
Duricg tests meseages were obtained at no less than 74 nautical miles 
(85 land miles). | RC ME: i 

As to the opinion which naval experta have arrived at concerning 
this new method of communication, I need only refer to thé:lettera 
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published by naval officers and experts in the columns of The Times 
during and after the period of the antumn manceuvres, and to the 
fact that the Admiralty are taking steps to introduce the system into 
general use in the navy. As you will probably remember, victory 
was gained by the B" fleet; and perhaps I may venture to suggest 
that the facility which Admiral Sir Compton Domville had of using 
the wireless telegraph in all weathers, both by day and night, con- 
tributed to the success of his operations. Commander Statham, 
R.N., bas published a very concise description of the results obtained 
in the Army and Navy Illustrated. 

Mr. Marconi then read the extract from the article from this journal, 
published in The Electrician, Vol. XLIII, p. 663. 

The most important results from a technical point of view obtained 
during the manœuvres were the proof ofthe great increase of distance 
obtainable by employing the transformer in the receiver as shown in 
Figs. 1, 2, and 3, and also that the curvature of the earth which inter- 
vened, however great the distance attained, was apparently no 
obstacle to the transmission. The maximum height of the top of 
the wire attached to the instruments above the water did not on any 
occasion exceed 170ft., but it would have been geometrically neces- 
sary to have had masts 700ſt. high on each ship in order that a 
straight line between their tops should clear the curved surface of 
the sea when the ships were 60 nautical miles apart. This showa 
that the Hertzian waves had either to go over or round the dome 
of water 530ft. higher than the tops of the masts, or to pass through 
it, which latter course I believe would be impossible. 

Some time after the naval manccuvres, with a view of showing the 
feasibility of communicating over considerable distances on land,; it 
was decided to erect two stations, one at Chelmsford and another at 
Harwich, the distance between them being 40 miles. These installa- 
tions have been working regularly since last September, and my 
experiments and improvements are continually being carried out at 
Chelmsford, Harwich, Alum Bay, and North Haven Poole. In the 
month of September last, during the mectings of the British Associa- 
tion in Dover, and of the Association Francaise pour l'Avancement 
de Science in Boulogne, messages were exchanged with ease between 
W. uen near Boulogne, and Dover Town Hall, a distance of 30 
miles. | 

Àn interesting point was that it was demonstrated tbat the great 
masses of the Castle rock and South Foreland cliffs lying between 
the Town Hall, Dover, and the lighthouse did not in the least degree 
interfere with the transmission of signals. This result was, however, 
by no means new. It only confirmed the results of many previous 
experiments, all of them showing that rock masses of very consider- 
able size intervening between two stations do not in the fest affect 
the freedom of communication by ether-wave telegraphy (see Journal 
of the Institution of Electrical Engineers, April, 1899, p. 280).* 

It was during these tests that it was found possible to communicate 
direct from Wimereux to Harwich or Chelmsford, "This result was 
published in a letter from Professor Fleming addressed to The 
Electrician on September 29th. The distance from Wimereux to 
Harwich is approximately 85 miles, and from Wimereux to 
Chelmsford also 85 miles, of which 30. miles are over sea and 55 
over land. The height of the poles at these stations was 150ft., but 
if it had been necessary for a line drawn between the tops of the 
masts to clear the curvature of the earth, they would have had to 
have been over 1,000ft. high 

In America wireless telegraphy was used to report from the high 
seas the progress of the yachts in the international vacht race, over 
4,000 words being transmitted in the space of less than five hours 
on several different days. Some tests were carried out for the United 
States navy ; but, owing to insufficient apparatus, and to the fact 
that all the latest improvements had not been protected in the 
United States at that time, it was impossible to give the authorities 
there such a complete demonstration as was given to the British 
authorities during the naval manœuvres. Messages were transmitted 
between the battleships “ Massachusetts” and the cruiser “ New 
York ” up to a distance of 36 miles. | 

A few days previous to my departure from America the war in 
South Africa broke out. Some of the officials of the American line 
suggested that, as a permanent installation existed at the Needles, 
Isle of Wight, it would be a great thing, if possible, to obtain the 
latest war news before our arrival on the St. Paul at Soutbampton. 
I readily consented to fit up my instruments on ‘the St. Pau), and 
succeeded in calling up the Needles station at a distance of 66 
nautical miles. All the important news was transmitted to the “St. 
Paul” while she was under way steaming 20 knots. The news was 
collected and printed in a small paper called the Transatlantic 
Times, several hours before our arrival at Southampton. 

At the tardy request of the War Office, we sent out Mr. Bullock 
and five of our assistants to South Africa. It was the intention of 
the War Office that tbe wireless telegraph should only be used at 
the base and on the railways, but the officers on the spot realised 
that it could only be of any practical use at the front. They there- 
fore asked Mr. Bullock whether he was willing to go to the front. 
Às the whole of the assistants volunteered to gp aovwhere with 
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Mr. Bullock, their services were accepted, and on the llth of 
December they moved up to the camp at De Aar. But when they 
arrived at De Aar, they found that no arrangements had been made 
to supply poles, kites, or balloons, which, as you all know, are an 
essential part of the apparatus, and none could be obtained on the 
spot. To get over the difficulty they manufactured some kite, and 
in this they had the hearty assistance of two officers—viz., Major 
Baden Powell and Captain Kennedy, R.E., who have often ad ras 
me in my experiments in England. (Major Baden Powell, it will be 
remembered, is a brother of the gallant defender of Mafeking.) 

The results which they obtained were not at first altogether satis- 
factory, but this is accounted for by the fact tbat the working was 
attempted without poles or proper kites, and afterwards with poles 
of insufficient height, while the use of the kites was very difficult, 
the kites being manufactured on the spot with very deficient 
material. The wind being so variable, it often happened that when 
a kite was flying at one station there was not enough wind to fly a 
kite at the other station with which they were attempting to com- 
municate. It is therefore manifest that their partial failure was due 
to the lack of proper preparation on the part of the local military 
authorities, and has no bearing on tbe practicability and utility of 
the system when carried out under normal conditions. 

It was reported that the difficulty of getting through from one 
station to another was due to the iron in the hil If this had not 
been cabled from South Africa it would hardly be credible that any- 
one should have committed himself to such a very unscientitic 
opinion. As a matter of fact, iron would have no greater destructive 
effect on these Hertzian waves than any other metal, the rays 
apparently getting very easily round or over such obstacles. A fleet 
of 30 ironclads did not affect the rays during the naval manœuvres, 
and during the yacht race I was able to transmit my messages with 
absolute success across the high buildings of New York, the upper 
storeys of which are iron. 

However, on getting the ki: es up, they easily communicated from 
De Aar to Orange River, over a distance of some 70 miles Iam 
glad to say that from later information received they have been able 
to obtain poles, which, although. not quite high enough for long 
distances are sufficiently useful. We have also sent a number of 
Major Baden Powell's kites, which are the only ones I have found 
to be of real service. Stations have been e:tablished at Modder 
River, Enslin, Belmont, Orange River, and De Aar, which work well 
and will be invaluable in case the field telegraph line connecting 
these positions should be cut by the a It is also satisfactory 
to note that the military authorities have lately arranged to supply 
small balloons to my assistants for portable installations on service 
waggons. 

While I admire the determination of Mr. Bullock and our 

assistants in their endeavour to do the very best they could with 
most imperfect local means, I think it only right to say that if I had 
been on the spot myself I should have refused to open any station 
until the officers had provided the means for elevating the wiie, 
which, a3 you know, is essential to success. 
' Mr. Bullock, and another of our assistants in South Africa, has 
been transferred, with some of the apparatus, to Natal to join Gen. 
Buller's forces, and ;t is likely that Polore the campaign is ended 
wireless telegraphy will have proved its utility in actual warfare. 
Two of our assistants bravely volunteered to take an installation 
through the Boer lines into Kimberley, but the military authorities 
did not think fit to grant them permission, as it probably involved 
too great a risk. What the bearing on the campaign would have 
been if working installations had been established 1n Ladysmith, 
Kimberley, and Mafeking before they were besieged, I leave military 
strategists to state. I am sure you will agree with me that it is much 
to be regretted that the system could not be got into these towns prior 
to the commencement of hostilities. 

I find it hard to believe that the Boers po:sess any workable 
instruments. Some instruments intended for them were seized by 
the authorities at Cape Town. These instruments turned out to have 
been manufactured in Germany. Our assistants, however, found 
that these instruments were not workable. I need hardly add that 
no apparatus has been supplied by us to anyone from whom the Boers 
could possibly have obtained any of our instruments 

I have spoken at great length about the things which have been 


accomplished. .I do not like to dwell upon what may or what will 


be done in the immediate or more distant future, but there is one 
thing of which I am confident—viz., that the progress made this vear 
will greatly surpass what has been accomplished during the last 
twelve months ; and, speaking what I believe to be sober sense, I 
say that by means of the wireless telegraph telegrams will be as 
common and as much in daily use on the sea as at present on land. 


Calcium Carbide.—The output of calcium carbide from 
Sweden is rapidly increasing. The Trollhüttan factory is 
being considerably extended, and new works are being erected 
at Alby, Mansbö, and Brattfons. The annual production will 
thus be raised from 1,000 to 6,000 tons. 
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THE STANDARDISATION OF ELECTRICAL 
ENGINEERING PLANT.* 


BY R. PERCY SEI. LON. 


To the user of electrical engineering plant, not lezs than to the 
producer, the subject of its standardisation is one of great practical 
importance. By “standardisation” is meant the general acceptance, 
to a far greater extent than at prezent obtains in this country, of 
certain standards of output, quality, efficiency, or other charac- 
-teristics of electrical engineering Dan to meet ordinary require- 
ments of usage for light, traction, and power. 

1. Of the four chief ingredients of successful competitive pro- 
duction—viz., (a) cheap labour, not to be confounded with low 
wages; (b) cheap materials; (c) efficient management; and (d) 
repetition manufacture—much has been said and written of the first 
three, but little of the last, And vet every manufacturer of expe- 
rience knows that it is as influential a factor in determining not only 
his own profit, but decisive advantages to the user, as any of the 
factors of labour, materials, or supervision. |n order to convince 
oneself of this, it i» only necessary to consider the influence of repe- 
tition manufacture upon the price and reliability of any article of 
common use—eay, in our own industry, incandescence lamps and 
their accessory fittings, in respect of which some measure of 
&tandardisation has been evolved—and to reflect what, on the other 
hand, the cost would be if many manufacturers or users adopted 
different standards. 

Tu the early years of an industry, experiment and development by 
trial and error are desirable and inevitable, in order to ascertain the 
possibilities and limitations of the art. But as the stage of repetition 
public demand is reached, standardisation becomes increasingly 
possible and advantageous. Its advance is, however, liable to be 
retarded by a number of caus:s, notable among which are the folly 
of some producers and the ignorance of many users, "There are 
always some manufacturers who think that bv supplying a special or 
unique type of apparatus to the buyer thev will force him into 
placing his future ordera with them. Hence they resist any tendency 
towards standardisation. There are also many buyers who allow 
themselves to be persuaded into the belief that in securing something 
new and different from previous usage they are doing well for them- 
selves and giving evidence of superior intelligence ; whereas the 
probability is that they are paying a higher price for a less reliable 
article. There is a third class who believe that standardisation is 
the business of the producer only; and that the user need not 
concern himself to agsist in bringing about a condition of things 
for which every manufacturer who knows his business eagerly strives, 
This view is erroneous. AEN 

The intelligent producer is undoubtedly deeply concerned in the 
advent of standardisation, because it means for him the possibility of 
repetition manufacture—on the manifold advantages of which it is 
not necessary to dwell. But to the user, if he would only realise it, 
the fruits of standardisation are equally beneficial, for they involve 
for him the following advantages : (a) Less capital outlay ; P) prompt 
delivery ; (c) immunity from the risks attendant on novel designs ; 
(d) full manufacturer's guarantees. 

2. Viewed from the “patriotic” standpoint, this subject acquires 
also ed significance in these days of acute struggle between 
British, American, and Continental manufacturera for our own and 
the world's markets in electrical wares, The causes which underlie 
the ability of American and Continental producers to compete 
keenly and successfully with the British electrical manufacturer are 
several, and generally outside the scope of this Paper. But con- 
epicuous among them is the fact that the former have (as anyone 
who has visited their leading workshops can testifv) attained toa 
degree of repetition manufacture superior to the British producer. 
This fact is so noteworthy as to constitute in itself a telling argu- 
ment in favour of increased standardisation among us, for the flood 
of American electrical engineering plant into Great Britain is swelling 
in apite of the fact that we have the advantage of lower wages (on the 
whole), cheaper materials, and a longer experience of factory organi- 
sation. 

3. It therefore becomes important to endeavour to trace the cause 
of this preferential position held by our foreign rivals, The explana- 
tion would appear to lie in a difference of procedure. According to 
American and Continental practice, the producer determines, in a 
large measure, the character of the plant employed by the user; 
while, according to British custom, the buyer very generally imposes 
upon the manufacturer not merely a specification of the ends he 
wishes to attain, but the details of means bv which he desires those 
ends to be achieved. This is due to the fact that under the American 
and Continental system producers largely secure outlets for their 
manufactures through the agency of powerful financial organisations 
created by and allied to their interests, who are concerned simply 
with commercial results, and are content to leave the technical means 
of attaining them to the manufacturing interests with whom they co- 
operate. In America these organisations take the form of colossal 
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trusts or consolidations of competing interests, on the Continent that 
of industrial banks. In either case there is a close relation between 
producer and buyer. In Great Britain, on the other hand, the 
demand for electrical engineering plant in recent years has issued 
chiefly from local authorities, or from private users waconnected with 

any manufacturing interests; and these lave very naturally had 

recourse to electrical engineers acting in a consulting capacity or 
passing permanently into their service, to guide them in the choice 

of plant to fulfil their requirements, That the practical operation of 
this system in the past bas been primarily responsible for the rela- 

tive absence of standardisation in th/s country, with its attendant 

evils alike to user and producer, appears certain. For the user's 

engineer has frequently been out of touch with manufacturers ; and 

the temptation to strike out on new and “showy ” lines, suggestive 

of individuality, ability, or foresight, hax in the very nature of things 

been great. The result has been the issue of specifications too often 

calling for wanton divergences from previous practice or existing 

manutacturers’ standards, 


The source of the evil is traceable to the fact that the buyer’s engi- 
neer has gradually overstepped the rational function of stating the 
ends or performance required by the buyer, and has proceeded to 
specify in minute detail the means or constructional methods by 
which the required results are to be achieved, without taking 
responsibility tor the result. It is not necessary to adduce specific 
examples in illustration of this statement, because the author believes 
that it is one which no fair-minded electrical engineer acquainted 
with the facts will dispute. There is no difficulty in producing over- 
whelming evidence of its truth if such be required. To the same 
primary cause may probably be traced the variety in size and 
character of the power units in many of the central stations of Great 
Britain —another instance of “splendid isolation” in our methods ; 
for foreign practice is at one in adopting fewer and larger units, 
uniform in size and character from the commencement. Whether 
advantages of temporarily reduced capital outlay and higher efficiency 
under our system are a sufficient compensation for loss of inter- 
changeability and periodical relegation of plant to the old metal 
market, remains to be proved when the bills are presented later on 
and contrasted with one another. Meantime, it is interesting to note 
that one result of our procedure is the comparative unpreparedness 


-of British manufacturers to compete with foreign producers io the 


common markets of the world as regards large units. 

4. Whether British collectivism is on the whole a more healthy 
medium than American or Continental private enterprise for the 
progressive growth of the electrical engineering industry is a large 
question outside the scope of this Paper. We have here to accept it 
as a fact, and consider whether an evil which it has brought in its 
train is & necessary one ; and if not, how it can be averted for the 
future. Assuming, then, that the buver's engineer has come to stay, 
it would appear that a condition precedent to the standardisation of 
plant is the standardisation of the buyer's engineer. The funda- 
mental fact requiring appreciation is that standardisation, to the 
greatest degree Posible is in the interest of the user at least as much 
as that of the manufacturer. 

From this we may pass on to postulate that standardisation is 
primarily the function of the producer and not of the user or his 
engineer, because the former is in a better position to determine, 
experimentally and by his more intimate knowledge of the means 
of production, the direction and extent to which it is possible. In- 
asmuch as the manufacturer's success. is dependent on the judgment 
with which he creates or responds to public demanda, there exists 
always an efficient safeguard that he will not (consciously) standardise 
on unsuitable or inefficient lines’ The user, on the other hand, is 
of course the proper judge as to the results he wishes to achieve. 
It would appear, therefore, that the initial obstacle to a greater 
measure of standardisation than at present obtains would be removed 
if the user or his engineer would confine himself to stating the ends 
he has in view, leaving it to the ucer to furnish the means 
whereby they may be attained. If this procedure were adopted 
users would still retain full liberty of choice between the products 
of different manufacturers, while the latter would have an oppor- 
tunity (which under the present system of detailed specifications 
they Jo not enjoy) of undertaking repetition manufacture, assuming 
that they have sufficient confidence in the substantial harmony 
between their designs and public requirements to take the risk of 
quantitative production. This system would have the incidental 
advantage that the producer could then be properly called upon to 
guarantee results, since the responsibility of cung Pe means 
to attain them would rest exclusively with him. The present 
custom too often imposes upon the manufacturer a mass of 
fantastic detail emanating from the brain of the user or his 
engineer, for which he is called upon to take responsibility —an 
illogical system which can only be compared to the proposition 
that every man should be ae apis to father another man's 
child. It may be objected that the general adoption of the course 
suggested would lead to stagnation in development, and that the 

'roducer, relieved from the constant pressure of change now exerted 

y the user, would settle down to the perpetuation of antiquated 
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des gns— to the disadvantage of the public and the fetich of Progress. 
1 he answer to this is: firstly, that much of the change hitherto 
Cemanded has been wanton and retrogressive ; secondly, that com- 
pe:ition within the ranks of manufacturers themselves must always 

rcv? a sufficient stimulus to keep abreast of public demand; and 
finally, that it is largely by the adoption of the system suggested 
that the American and Continental producers are snatching trade 
from the British manufacturer in his own market. 


5. If, then, the principle be accepted that standardisation, with 
the qualification named, is for the advantage alike of producer and 
user, we may pass on to consider how far, and by what means, it is 
ene of beneficial extension. Standardisation presupposes such a 
substantial and sufficiently enduring demand for an article as to 
make it worth the while of manufacturers to incur the requisite 
outlay in time and money to achieve it. Hence, as already men- 
tioned, in the early and experimental stages of an industry it is 
neither pcssible nor desirable. The period at which it becomes 
practicable is largely one for the judgment of producers. But from 
the preceding argument it is evident that the user plays an influential 
part in hasteving or retarding its advent, as is proved by the fact 
that standardisation is much further advanced for the same charaster 
of products abroad than in Great Britain. This clearly indicates 
that it is the system in this country, and not the infancy of the 
industry, that is responsible for this condition of affairs. Standardi- 
sation, to be enduring, must proceed on lines which shall be bereficial 
alike to the producer and user. It follows that any attempt to stereo- 
ty pe de'ail of design or construction must ultimately fail in its object, 
because such a courte will not be adapted to the varying manufac- 
turing facilities of different producers, nor will be acceptable to the 
user, since it must prove restrictive of constructional improvement 
and involve the buyer in paying a higher price for an article which 
the producer will decline to effectively guarantee. In other words, 
enduring mutual advantage to producer and buyer will only result 
if standardisation be confined to ends or performance, and not to 
means or constructional detail. 


Under the term “ ends” or “ performance " as opposed to “ means” 
or “constructional detail" would fall the following: (a) Steam 
pressure, (b) electrical pressure of generation, (c) electrical pressure 
of distribution, (d) periodicity of alternate-current generation, (v) 
sizes of generating steam units—(say in convenient fractions or 
multiples of horse-power or kilowatts), (f) sizes of mains (say in 
convenient fractions or multiples of a tq. in. or other unit), (g) sizes 
of motors; and similarly as regards transformers, arc and incande3- 
cence lamps, and essential fittings and accessories That much can 
be done in this direction is evidenced by the ease aud rapidity with 
which, as regards electric traction, we have acquiesced in the 
standards of pressure, general construction and types of motors, 
trucks and acces:ories prevalent in America. "There can be little 
doubt that had practical electric traction originatel with us, instea l 
of being an imported art from the United States, we would still be 
in the stage in which buyers’ engineers would be creating different 
“standards” of their own composing, while every producer would be 
ry ded to manufacture and guarantee a corresponding variety of 

esigns, 

The author understands that most of the leading electric cable 
manufacturers in this country have already Ed by agreement 
among themselves, certain standards in their own department of 
production. The question of standardisation has also for some time 
received attention at the hands of the Electrical Engineering Plant 
Manufacturers’ Association. Again, the Municipal Electrical 
Association, a body thoroughly representative of the municipal 
users’ interests, has given evidence of its readiness to co-operate with 
manufacturers in the direction of standardisation of the commercial 
conditions of contracts for electrical plant. Its representatives have 
met in conference representatives of the Electrical Engineering Plant 
Manufacturers’ Association, and have agreed upon certain general 
conditions as a basis for specifications of plant required by local 
authorities; and the outcome has undoubtedly been beneficial. It 
is evident, therefore, that the whole subjeet is ripe for consideration 
on the broader basis of harmonising, by adequate representation 
and discussion, all sections of users interest: with those of producers. 

6. It is not possible to enter in this Paper upon the consideration 
of the actual formule which might constitute standards for the 
future. This is a very large and important question demanding 
much careful thought and discussion. The machinery for this pur- 
pose already exists, at any rate as a nucleus, in the uniformity com- 
mittee of this Institution, appointed shortly after the submission of 
a highly suggestive Paper on “ Uniformity of Plant,” by Mr. C. H. 
Wordingham, before the Municipal Electrical Association in the 
summer of 1898. But beyond a word of advice on the subject of 
standard periodicities, nothing has so far issued publicly from the 
de'iberations of this committes extending over 18 months. At this 
rate we may become irretrievably committed to many steps which 
all may live to regret before effective results are obtained ; for an 
unexampled expansion in every department of electrical engineering, 
notably those of electric traction and of power distribution over 
extensive areas, appears about to take place in th's country, 


The author ventures to suggest that additional weight and 
acceleration to the work of the committee of the Institution would 
be given if it were strengthened by the addition of representatives of 
all interests concerned— viz, those of the manufacturer, user, 
consulting engineer, and user'sengineer. The Institution might also 
encourage the submission of Papers suggestive of standards for 
various classes of electrical engineering plaut and accessories, These, 
together with the views which would be brought out in discussion, 
would serve as a valuable guide to a representative committee. 

In conclusion, the propositions which the author has endeavoured 
to establish may be briefly recapitula'ed as follows : (a) Standardi- 
sation, to a greater degree than at present exists, is in the interest 
of the manufaeturer, as a means of facilitating repetition production 
and of meeting the competition of standardised foreign manufactures. 
(b) Standardisation of “ends” or performance,“ as distinct from 
“means” or “constructional details,“ is equally in the interest of 
the user, by securing for him low purchase cost, prompt delivery, 
freedom from the risks of experimental design, and full manu- 
facturers guarantees. (c) The relative absence of standardisation in 
Great Britain, in contrast with other countries, is mainly traceable to 
the prevailing system wherein the user's engineer specifies ‘‘ means” 
or “ constructional detaile,” instead of confining himself to “ends” 
or * performance." (d) The determination of standards by organised 
effort, rather thau by the slow and costly process of * trial and error," 
is desirable, and should be undertaken under the auspices of the 
Institution of Electrical Engineers, as representiog the interests of 
both producer and user. 

(The above Paper is accompanied by a table ot central stations in 
Great Britain, with particulars of system, periodicity, generating 

ressure, and distributing pressure employed. These particulars 
eing embodied, with numerous othera, in the eheet supplement 
recently m by The Electrician, the table is not hero reproduced. 
— Ep. E. 


ELECTRICAL PROGRESS) IN AMERICA DURING 1899. 


The Electrical Review of New York for Jan. 3 contains an inte- 
resting article, from the pen ot Mr. Charles T. Child, discussing the 
advances and progress made by the electrical industries in America 
during the past year, These, according to the writer, have proved 
in the highest degree satisfactory and encouraging to the electrical 
interests of America, ani he states further that there has never been 
a time “ when the outlook has been brighter or the promise of future 
prosperity larger than now.” 

The most striking feature of this advance is the development of 
the electromobile, which has already become a familiar object on 
American streets. Both the weight and the cost are, however, items 
which must be considerably reduced before it can cease to bs anything 
but au expensive luxury. Large sums of money are being invested in 
numerous electric motor-car companies, and much money is also 
being spent in carrying out experiments on the reduction of the 
weights of the batteries and other improvements in the vehicles 
themselves. 

The street railway systems of America have, it is claimed, reached 
& point in their development which is nearly perfection. The most 
notable features of this development are the extension of the conduit 
conductor systems and the formation of syndicate companies em- 
bodying in one large central concern numerous minor power con- 
panies. Cable and horse railways in New York and Washington 
and other places have now been replace! by electrical systems 
using underground conductors with an open slot conduit. We 
noticed in a long descriptive article in our last week's issue the very 
large installation of the Third Avenue Railway Co., the prin- 
cipal feature of which is the power station with a maximum 
capacity of 100,000 m.r. High-tension polyphase current is 
here generated, which is converted at the sub-stations to low- 
tension continuous current for use oa the cars. Another large 
undertaking is that of the Manhattan Elevate] Railroad Co. 
of New York, who have recently placed such enormous orders 
with the Westinghous: Co. for the entire electrical equipment. 
On this system also high-tension polyphase distribution, with con- 
verter sub-stations, will be use I. The power station will have a 
capacity of 70,000 E. r., and the dvnamos to be installed will be the 
largest in use—viz., 6,000 Hp. each. Electric traction is also being 
applied to existing steam railways with marked and continued suc- 
cess, Very long inter-urban lines have been opened up, many of 
these being worked from a single la*ge power station on the poly- 
phase tran-mission and converter sub s:ation system. One such line 
is 40 miles long. In the construction of electric railways it is t» 
be noted that direct-coupled generators have become general, while 
switchboards, line material, trucks, &»*., are all of standard patterns, 
differing but little in various installations, The car equipments 
have likewise undergone no notable change, two four-pole enclosed, 
single reduction gear motors, operated by a modification of the series- 
parallel controller, with a magnetic blow-out extinguisher for the arcs 
formed during working, being the type in common use. There 
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is also, in larger cities, a tendency towards double truck cars 
As a remarkable instance of the growth of inter-urban lines, it may be 
mentioned that a journey can now be made on electric cars between 
Paterson, N. J., and Portland, Me., vid New York and Boston, a total 
distance of 360 miles, with but three breaks aggregating 14 miles. 

The electric lighting industry is in a no less active and flourish- 
ing condition. Here again consolidation of interests has been 
very marked, thus allowing of larger areas being supplied from one 
central station. The use of alternating currents for arc lighting is 
also increasing. In Brooklyn the area served from a single station 
embraces more than 100 equare miles. In the two generating stations 
in that city three phase current at 6,600 volts is produced at the 
dynamo, and fed by underground lines to sub-stations, where 
it is transformed to lower voltages for use either as alter- 
nating or direct current. In these large stations economies 
can be practised which would be inadmissible in smaller power 
houses. Among these are automatic methods of handling coal, 
stoking, removing ashes, &c. Experiments on rectifiers for arc 
lighting on a large scale are to be made at some of the larger stations. 
By means of the enclosed arc lamp, the problem of arc lighting with 
series lamps on alternating-current circuits has been solved. Several 
installations using such lamps under periodicity of about 60 ^o have 
proved eminently satisfactory in their working. Single-phase 
current is generated by a constant potential dynamo, and is led 
through the primary of a transformer having high leakage. In the 
varying field of the primary the secondary coil is suspended by a 
system of levers and counterbalance weights, its position being 
determined by the repulsions between it, the core, and the primary 
coil. Excellent regulation for constant current in the secondary is 
thus obtained. The enclosed arc is now being nearly invariably 
used for indoor lighting where direct constant potential current is 
available. The alternating type of enclosed arcs is also increasing in 
favour. In street lighting from low tension direct-current mains 
they have given every satisfaction. 

There has been a falling off in the movement towards municipali- 
sation of electric light stations in America. The experience of the 
municipal lighting plant of the city of Detroit has been far from 
encouraging to the advocates of public ownership of such large 
concerns. : 

In the electrical transmix:ion of power over long distances there 
bas been much development. The 43-mile line of the Mount 
Whitney Co. in California was opened in 1899. There has also been 
much extension in the power supply industry at Niagara Falls, the 
whole of the lighting of Buffalo beg now operated from Niagara 
power. The use of aluminium in transmission lines is also increasing 
very rapidly. The fine transmission line of the Niagara Falle, which 
we described in our columns some little time ago, is built entirely of 
this metal, as also other lines. It is also being used for switchboard 
work, and for short lines of conductors carrying large currents. 


There has been also a gratifying increase in the applications of 
electrical power from stationary motors, particularly in their appli- 
cation to printing presses, machine toole, &c. In the packing houses 
cf Armour and Co., Chicago, the electrical installation represents on 
outlay of over a million dollars. The United States navy have also 
equipped electrically two large battleships, the Kearsage and the 
" Kentucky." Central power plants, forward of the main engine, 
furnish electrical power to all the auxiliaries of the vessels exceptiog 
the anchor winches, capstans, and steering gear, For ventilating, 
turning turrets, training guns, hoisting ammuniticn, working boat 
and coal hoists, &c., electric power is ueed throughout. 


In its ana to the chemical industries but one new proce:s 
was introduced in 1699—that of making graphite. The rducticn 
and refining of copper, the manufacture of calcium carbide, the pro- 
duction of alkali and bleach, have employed much electrical energy. 
The outputs of carborundum and aluminium have likewise shown a 
considerable increase. 

The telephone industry has been in a most interesting and excited 
condition during the past vear, owing to the formation of a powerful 
company with large capital and influential personnel, with the 
avowed purpose of competing with the Bell companies In telephone 
engineering the principal features of the vear's work have bien the 
installation of the common-battery system in the exchanges of New 
York and Brooklyn, the growth of long-distance lines, and the build- 
ing of toll lines from town to town. The common battery. system is 
one in which the batteries furnishing energy to the transmitters are 
grouped at the exchange instead of being di-tributed at the individual 
stations. Quickness of operation and facility of inspection are among 
the special advantages claimed for this system. 

In telegraphy very little has been done. The great bus'ness of 
the two large telegraph companies has increased, but has not felt the 
stimuius given it by the war in the summer of 1898. In ordinary 
telegraphy perhaps the most interesting developments were the 
experiments of a number of newspapers with a method of transmit. 
ting drawings by wire. This was a revival of the old method of 
Caselli and Bain, and was fairly successful so far as the reproduction 
of the pictures was concerned, but seems to have been abandoned on 
account of its slowness in working and consequent expense when 


working on leased wires. Au experimental demonstration of the 
Pollak-Virág system of high-speed telegraphy was made late in the 
year, and it is stated that its successful operation was well shown. 

During the latter half of the vear the colliera “ Brutus” and 
“Nero,” of the U.S. navy, surveved a route for a transpacific cable from 
San Francisco, by way of the Hawaiian Islands and Guam, to a point 
on the east coast of Luzon in the Philippines. It was believed that 
the route, was practicable, though two obstacles, one a mountain 
rising from deep water to within a few fathoms of the surface, and 
the other an abyrs of hitherto unsounded depth, were found on the 
great circle course followed. and would necessitate divergences. 

In other departments of electrical work the advance has been 
steady and solid rather than rapid and spectacular. 'The new year 
finds the whole industry in a condition of prosperity, and with an 
almost unparalleled amount of work on hand. uch of this is 
for export. 

During 1899 the export trade in electrical machinery and supplics 
grew in an amazing fashion. In Great Britain especially was found 
a market for large shipments of such goods, American firms having 
secured contracts for several important installations here. Amer'can 
trade with Mexico has also largely extended. 


CORRESPONDENCE. 


TELEPHONES AT GLASGOW. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: With reference to the notice appearing under the 
above heading on page 380 of your issue of the 5th ultimo, I 
shall be glad if you will kindly insert the following correc- 
tions :— 

In the paragraph referred to it is stated, ‘‘ The National 
Telephone Co. use wire weighing 12:54lb. to the mile for its 
underground cables,” which is altogether misleading and 
incorrect. The weight of the wire used by the National Tele. 
phone Co. in all its underground work is 20lb. to the mile, and 
of this class of wire it has laid down during the last few years 
approximately 150,000 miles. It is, however, right to say 
that a few experimental lengths of the lighter and cheaper 
wire have been tried by the National Telephone Co., with the 
result that its use has not been approved. For overhead 
cables the weight of the wire used is 20lb. per mile, and for 
general distribution work it is 40lb. to the mile, the same 
weight as the Postmaster-General’s specification laid down 
for Glasgow. For junction lines erected overhead the wire in 
general use is 100lb. to the mile. These weights of copper 
wires have been habitually used for telephone work for many 
years in this and other countries.— Yours, &c., 

Dase SINCLAIR, 
Engineer-in-Chief of the National Telephone Co. 
London, Feb. 5. | 


LEGAL INTELLIGENCE. 


— ——— 
Turner and Sons v. Brinsmead. 


This case wes fully reported in The Electrician for Jan. 12 and 26. Cn 
Saturday Mr. Justice Matthew now intimated that he had received tle 
report of the assessor (Prof. A. B. W. Kennedy). 

Mr. ELDON BANKES «sad that the position of the case now appeared 
to him to be that if the report showed that the defendant was entitled to 
reject the lift the only question was one of damages. If, on the other 
hand, the defendant was not entitled to reject the lift, but that it was in 
some reapects defective, evidence would be required to show what amount 
it would cost to make it according to contract. 

His LORDSHIP said that the report was not wholly favourable to 
ei: her side, and he strongly advised the parties to settle the matter. 

Acting upon this suggestion, it was decided to let the case stand over 
80 that the parties might come to an arrangement. 


Wilson v. The Carbon (New) Syndicate, Ltd. 


A debenture-holder's action came before Mr. Justice Cozens-Hardy, in 
the Cbancery Division, on Saturday, for judgment in default of defence. 
The syndicate was formed in Dec., 1897, to manufacture carbon p'atea for 
electrical purposes, and bad poser to issue debentures. £5,0C0 were 
issued in Dec., 1838, and a further issue in April last. The principal 
moneys have now become due. The syndicate was not in liquidation. but 
reconstruction is contemplated. A receiver was appointed on Nov. 15 last. 

His LORDSHIP gave the usual debenture holder?" judgment. 
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COURT OF COMMON COUNCIL. 


At yesterday’s meeting, Mr. A. Hudson, chairman of the Streets 
committee, presented a report submitting letters from the Charing Cross 
and Strand Electricity Supply Corporation, on the subject of vesting the 
City of London Electric Lighting Order, 1899, in a new company, and 
recommending that the company be informed that, provided the sanct/on 
of the Board of Trade is obtained to the formatiou of a new company, the 
Corporation will offer no objection, on the understanding that it will in 
no way prejudice the Corporation or electric light consumers, and on 
a1 undertaking being given under the seal of the company that the 
expenses in connection with the formation and the carrying on of 
such new company shall form no part of the purchase-money in 
the event of the Corporation decidiog to purchase the undertaking. 
Relative to a notice from the Charing Cross and Strand Corporation of 
their intention to lay ma'ns in the western district of the City, the com- 
mittee recommended that the company be permitted to lay such mains, 
under the direction and to the satisfaction of the engineer and electrical 
engineer. Relative to the proposed alteration by the City of London 
Electric Lighting Co. of the standard pressure of supply, a letter from 
the Board of Trade was submitted stating the conditions upon which the 
Board have decided that the standard pressure may be altered from 100 
volts to 200 volts. 

In the discussion upon these recommendations, Mr. A. C. MORTON 
moved an amendment permitting the Charing Cross Co. to charge the 
ordinary expenses of the management of the new. company as part of the 
working of it. The City Corporation ought not, of courae, in the event of 
‘purchase, to pay the expenses of the formation of the new company, nor 
the expenses of carrying on both companies, but surely they must pay the 
expenses of the one which was to supply the City. 

Mr. WALLACE moved that the report be printed an1 circulated among 
th» members, and that the debate be adjourned for that to b» done. The 
report, he said, was the most important document the Court had had 
before it for some tims. This was to be a new company for financial pur- 
pose, and the City was to be dragged into it again. The Corporation 
must have a proper opportunity of considering the:e bargains before they 
were entered into. 

The motion was agreed to. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 


later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early $n the weck.] 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 


treet, London :— 
READY TO-MORROW. 

" The Electrician " Electrical Trades’ Directory and Hand. 
book for 1900 (corrected to January 31st, 1900). — In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use of 
municipalities and companies contemplating applying to the Post- 
master-General for a Telephone Licence. This section of the book 
now iacludes the new model form of Licence issued by the Postmaster- 
General in January, the Telegraph Acts and Orders passed by 
Parliament in 1899, and other information in connection with this 
the latest development of electrical enterprise. The huge sheet 
tables of Electric Light anl Power aud Electric Railway and 
Tiamway undertakings of the United Kingdom have been made 
complete up to the 31s: January. Thee shee's form a most complete 
record of electrical engineering progress in connection with el.ctricity 
supply and power and traction applications The Directory 
D.vision has been carefully extended and corrected upto Feb. 2. A 
number of additional interesting sketches of the careers of well- 
known electrical experts have been added to the Biographical 
Division, together with a number of new portraits. The new volume 
is, we claim, the most complete aad correct book of its kind ever 
pablished ia any language. Au analytical digest of the coat n's of 
this volume is in preparation, and will be ready in a few days. 


‘ PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The au.hors 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical science. 

"Tug INCANDESCENT LAMP AND ITS MANUFACTURE."— By Gilbert S. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

‘ THE CENTENARY OF THE ELECTRIO CURRENT, 1799-1899."—By Dr. J. 


A. Fleming. Price, paper covers, 1s. net, post free 1s. 8d.; strong cloth, 
2s. 6d., post free, 


"LocaLISATION OF FauLTS IN ErzorRIO Licut Marws."—By F. C. 
Raphael. Price 58., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


* Motive POWER AND GEARING FOR ELECTRICAL MACHINERTY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also for public electric lighting aud power 
stations. The various forms of eras in the power station and for electric 
motors are also dealt with; and the book contains. in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. l 


„TR MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES."— 
by Francis Jehl. 10s. 6d., t free. This is a practical handbook. giving 
a complete description of the art of making c»rbons for electric lighting, 
electrodes, &c.. with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRKS 
BY ELECTRIO Waves.” A Review of the Work of Hertz and his Suocessora. — 


By Dr. O. J. Lodge, with & large number of illustrations, New and 
Enlarged Edition, 5s. nett. Nov ready. 
'"'ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., 13e. 6d. 
Vol. II., 128. 6d. . | 
"ELmoruil0 Morva Powsr,” by Albion T. Snell, contains the 
latas information respecting the application of electric en to minin 
and general power transmission purposes, in which the au has 


muoh experience. Price 10s. 6d., post free; abroad, 11s. 

" ELmOTRIOAL Tasting FOR TELEGRAPH ExocINEERS,"— By J. Elton 
Young, M.LE.E. The scope of the book aims at a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
phen of the theory of pru m applied to electrical lines in general. 

emy 8vo, fully illustrated. 10s. 6d., post free 


6: ELEOTRIO LAMPS AND ELBoTRIO LIGHTING,” Prof. J. A. Fleming, 
M. A., D. So., F. R. S., is handsomely bound, and full of original illustes- 
um designs, initials, &o. New und Cheaper Edition now ready. 6s., 
post free, 


"Tus ELzOTBICIAN" ParuERS.—In Two Volumes, Vol. I., Theory. 
Vol. II., Practice, Price, stout paper cover, 3s. 2d. each, post free ; cloth. 
21. 9d. Single Primers, 8d. each, post free. 


TENDERS INVITED. 


The New Tramways committee of the Newcastle-upon-Tyne Cor- 
poration require tenders for the supply of 130 car bodies, trucks for 
same, and for electrical equipment. Further particulars are set out 
in an advertisement, and general particulars and conditions of con- 
tract may be obtained from the consulting engineer, Mr. Charles 
Hopkinson d dre Hopkinsons and Talbot), 26, Victoria-street, 
London, S. W. Tenders must be lodged at the office of the town 
clerk (Mr. Hill Motum), Town Hall, Newcastle-upon-Tyne, not later 
than March 2. 


The Keighley Corporation invite tenders for the supply aud erec- 
tion of the following plant at their electricity works: Switchboard 
and balancer, 10-ton overhead traveller, storage battery, m uus, con- 
duits, arc lamps and posts, ejector condensers, exhaust pipes anl 
tanks, main, steam, and feed water pipes. An advertisement give: 
further particulars, and specifications, &c., may be obtained from the 
borough electrical engineer (Mr. J. M. Smyth). "Tenders, addres:ed 
chairman of the Electricity committee, Bridge street, Keighley, to be 
in by 10 a.m. March 1. 


The Sunderland Corporation require tenders for the supply cf (a) 
steam exhaust, feed, and other pipes, and (6) two steam-driven 
induced draught fans and accessories. An advertisement gives fur- 
ther particulars, and specifications, &c., may be obtained from the 
borough electrical engineer (Mr. J. F. C. Snell), Dunning-street, Sun- 
derland. (Tenders, addressed chairman of Lighting committee, Town 
Hall, Sunderland, to be delivered at the office of the town clerk 
(Mr. Fras. M. Bowey) by noon March 2. 


The Vestry of Shoreditch (London) are open to receive prop sila 
and to contract for articles and works for one year from March 26, 
1900, to March 25, 1901, inclusive. The contracts for the electricity 
department include electric cables and sundries, engineers’ stores, 
ironmongery, tools, &c., wiring and fittings materials Samples of 
these requirements may be seen at the electris lighting station, 
Coronet-street, Old-street, E.C., and at the Town Hall, Old-street, 
E.C. Further particulars will be found in an advertisement else. 
where, and tenders have to be sent in to Dr. H. Mansfield Robinson, 
Shoreditch Town Hall, Old-street, London, E.C., before 3 p.m. of 
Tuesday, 27th inst. 


The Salford Corporation invits tenders for the supply and erection 
of e'ectrically-driven mechanical stokera, economisers ani fittings, 
jet condensers and pumps with steam exhaust and water pipe. 
electrically-driven feed pumps and feed pipes, and travelling crane. 
Copies of specification, &c., can be obtained from the consulting 
engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen Anne's- 
gate, Westmiuster, S.W., and 78, King-street, Manchester. Some 
further particulars are given in an advertisement, and tendera must 
be delivered to the town clerk (Mr. L. C. Evans) by 10 a.m. of 
28th iust. 
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The Wigan Electric Light and Tramway department invite tenders 
for the supply and delivery of 3,000ft. of 2in. and 3,000ft. of 14in. 
gas barrel. Further particulars are given in an advertisement, and 
tenders must be addressed to the chief electrical engineer (Mr. H. 
Collings Bishop), Bradford-place, Wigan, by Saturday, 24th inst. 


The Corporation of Durban (Natal) invite tendera for the supply 
and delivery at Durban of: 1,900 tons steel girder rails, 64 tons tish 
plates, the necessary fish bolts, nuts, tie bars, and electric bonds; 
407 lots Australian hardwood stringers, with the necessary dog 
spikes, An advertisement contains further particulara, and specifi- 
cations, &c., can be obtained on application to the agents to the 
Corporation (Messrs, Webster, Steel and Co.), 5, East India-avenue, 
Leadenhall-street, London, E C. Sealed tenders (in duplicate) must 
be delivered to Messrs. Webster, Steel and Co, by Thursday, 
March 8, or to the town clerk, Durban, by mail delivery, on or about 
Monday, April 2. 

The Aberdeen Tramways committee invite tenders for the supply 
of four electrically-equipped tramcars and other material. Specifi- 
cations may be obtained from the city electrical engineer (Mr. J. 
Alex. Bell), electricity worke, Cotton-street, Aberdeen, after 12th 
inst. Tenders to town clerk (Mr. W. Gordon), Town House, Aber- 
deen, by noon of 28th inst. An advertieement gives further par- 
ticulara. 

The Gloucester Corporation invit2 tenders for the wiring of the 
Guildhall, public bathe, and electricity works, and for supplving the 
necessary bttings. Specifications can be obtained from the town 
clerk (Mr, G. Sheffield Blakeway), Guildhall, Gloucester, and tendera 
must bein by Feb. 27. An advertisement contains further particulara, 


The Portsmouth Electric Lighting committee require a third 
assistant engineer. Applications to superintendent, Gun Wharf-road, 
by 14th inst. See advertiseinent. 

The New Tramways committee of the Newcastle upon-Tyne Corpora- 
tion invite tenders for copper bonds. Particulars and forms of tender 
may be obtained after 10th inst. from the consulting engineer, Mr. 
Charles Hopkinson, M. Inst. C. E. (Messrs. Hopkinsons and Tal bot), 
29, Princess-street, Manchester. 


The Electric Light committee of the Vestry of St. Mary, Newing- 
ton (London), require tenders for the supply and erection of two 
water-tube boilers, feed pump, and sundry extensions to the steam 
and water mains for the electricity works at Penrose-street, Tenders 
to clerk (Mr. L. J. Dunham), Vestry Hall, Walworth-road, London, 
S.E., by 20th inst. 

The York Corporation invite tenders for the conversion of the 
wiring of the Guildhall and public library to suit the higher voltage 
of the mains. Tenders to Mr. C. A. Midgley by Feb. 15. 


The Rochdale Corporation invite tendera for the supply and delivery 
of electricity meters. Tenders to town clerk (Mr. James Leach) by 
26th inst. 

The Kingston. upon-Hull Corporation invite tenders for the su ply 
of 35 double motor equipments and 10 car bodies (double decked) 
to seat about 51 passengers, Tenders, addressed chairman Works 
committee, must be in by Feb. 19, 


The Bootle Corporation require tenders for su plying and layiog 
undergroundelectric cables. Tenders to Town Hall, Bootle, by Feb. 17. 

The Glasgow Corporation invite tenders for the supply of (1) 
200/300 motor car trucks, (2) 200/300 motors and equipments, (3) 
supply, delivery and erection of overhead trolley constructiona 
work. Tenders to Sir J. D. Marwick, Glaegow, by Feb, 17. 


The Corporation of Hastings require tenders for the supply and 
delivery of twelve 20 kw. alternating-current transformers and high 
and low-tension switch gear. Tenders to Mr. B. F. Meadowe, Town 
Hall, Hastings, by noon of Feb. 12. 


The Bath Corporation invite tenders fur high and low-tension 
cables, arc lamps, transformers, switchboards, &c. Tendera by Feb. 12. 


The Postmaster-General invites tenders for the work of laying 
underground conduits and pipes for telephone purposes in several 
parts of the Metropolis, Forms of tender from the Controller of 
Stores (Mr. Chas, E. Stuart), G. P. O. Tenders by noon, Feb, 15. 

The Corporation of Great Yarmouth invite tenders for the supply 
and erection of two water-tube boilera and three 200 kw. continuous- 
current steam dynamos, Tenders by 10 a.m., Feb. 15. 

The JValthamstow District Council invite tenders for plant for 
electric ening of their Isolation Hospital at Chingfo:d. Tenders 
to clerk by 23rd inst. 

Lenders are required for the public lighting of Bridlington for 
twelve months, Tenders to clerk by 14th inst. 

The Islington (London) Vestry require tenders for electrical stores 
for one year, from March 25. Tenders to Vestry Clerk by 22nd inst. 

The Hammersmith (London) Vestry invite tenders for electrical 
stores for 12 months to March 25, 1901. Tenders by 6 p.m., Feb. 14. 

The Birkenhead Corporation require tenders for feeder and distri- 
bution mains, Tenders by March 1, 


the supply of 300,000 kg. of 4:5 mm. co 
of 30 mm. copper wire, Tenders by 15th iust. 


Reavell & Co. (accepted) £2,318 10 0 
3,697 00 


*W. J. Fryer and Co.... £354 18 11 | 
. 845 0 5 


Tenders are, invited by the Swedish Telegraph Administration for 
per wire and 190,000 kg. 


TENDERS RECEIVED AND ACCEPTED. 


The contractors for the apply of the electric generating plant for 


electric gung of the Felsted School are as follows (Crompton 
dynamos, 
accumulators are specified in the contract) :— 


abcock boiler, Western Electric cables, and (chloride 


Section 1.— Boiler, Two 27 kw. Steam Dynamos, Condenser and Pipe 
Work, de. 
Brush Co. ............... £3,057 10 0 


F. Nell Lessen y Clark and Aiton ...... 2,991 00 
E'ec. Construction Co. 3,341 0 0, W. H. Allen, Son & Co. 2,982 0 0 
T. Metcalfe (Ltd.) 5,535 0 0 G. Wailes and Co. ...... 2,902 17 6 
C. A, Parsons and Co. 3,159 0 0 ' Crompton and Co. . .... 2,837 0 0 
Foote and Milne ...... 5,102 0 0 E. Scott and Mountain 2,767 0 0 
Ditto e 2,870 0 0 Johnson and Phillips... 2,740 0 0 
Christy Bros. aud Mid- Rooper and Robins .. 2,434 6 0 
dleton .................. 38.101 16 0, 
Section 2.—Accumulators. 
*W. J. Fryer & Co. (Chlo- Elec. Power Storage Co. £551 17 6 
ride cells) ............... 1 00 Christy Bros. & Middleton 519 6 0 
Ditto (P. & G. cells) 415 00 Tudor Accumulator Co. 546 0 0 
R. D. Cassells and Co.. 789 0 0 W. C. Horne and Co.. 530 18 0 
Gudgeon and Co. ......... 760 00 Chloride Elec. Storage 
Ashmore, Benson, Pease | Syndicate ............... 00 
and Co. .................. 587 0 0 Hart Accumulator Co... 425 00 
Rooper and Robins ...... 584 0 0 Pritchetts and Gold ...... 422 00 
Foote and Milne ......... 580 00! 


Section 3.—Cables 


Christy Bros.& Middleton £600 7 8 


W. T. Glover and Co... Foote and Milne......... 482 10 O 
Johnson and Phillips... 790 0 0 British Insulated Wire 
Gudgeon and Co 782 3 9 Co. (Ltd.)) 468 17 0 
Western Electric Co.... (90 0 0 

Section 4.—Switchboard, 
M. J. Fryer and Co. ... £110 0 0 | Christy Bros. & Middleton £158 0 0 
Elec. Construction Co.. 250 0 0| Rooper and Robins 155 00 
Edison and Swan Co. ... 250 0 0] Elec. Transmission Co... 130 00 
R. D. Cassells and Co... 197 8 0] General Electric Co ..... 196 00 
Crompton and Co.. .. 181 0 O| Middleton and Co. ... 125 0 0 
Foote and Milne ......... 175 0 0] Qudgeon and Co.. .. 98150 
T. Scott Auderion & Co. 160 


* Accepted as sub-contractors of Reavell & Co, 
The following tenders have been received by the Tunbridge Wells 


Town Council for the supply of additional plant for the electricity 


works :— 
400 kw. Steam Alternator. 
Electric Construction Co. (Willans engine). ..... £4,615 
S. Z. de Ferranti (Ltd.) (Willans engiue) ... .. . 4,677 
Ditto (Ferranti engine) 4,820 


Frank Suter and Co. (Helios dynamo and Willans engine) 4,827 
General Electric Co. (Oerlikon dynamo and Willans engine) 4 885 


Crompton and Co. (Willans engine) ã . 4, 
Brush Co. (Universal engine . 9,910 
C. A. Parsons and Co. (turbo-alt»rnator) ............ . 4,375 
Condensing Plant. 
W. H. Allen, Son and C i. « 9 . . £4,505 
Ditto (with centrifugal pump) )) 3,855 
Wheeler Condenser and Engineering Co... 4,471 
Klein Engineering C(oꝛbp;: 2 . 4.621 
Worthington and Co . F 4,975 
Ditto (own pump) 42 4.647 
Ditto (Baths scheme) ......... xiv VEU es. 4,167 
Tao Lancashire Boilers. 
Tinkers (Lita) .................. £35,060 | Yates and Thom ............... £3,226 
E. Danks and CO. 3,070 | Musgrave and Sons............ 3,413 


PORE —§ re e „„ „„ 


sections E (motor and trailer ears, trucks, and electrical equipment), 
F (overhead line equipmente, posts, &c.), and G (underground feeder 
cables, conduits, road work, x until the terders for the opening 
bridge and embankments are under consideration. 

Vestry have received the following 


The Shoreditch (London 
be for service connections :— 


tenders for the supply of cab 


W. T. Henley's Co. (accepted) . . £899 6 1 
British Insulated Wire Co .. 924 6 7 
W. T. Glover and Co ec cece 922 19 0 


The Manchester Corporation has accepted the tender of Messrs. 
S. Z. de Ferranti (Ltd.) for the supply of two 1,009 E. P. generating 
sets for the Diekinson- street s'ation at £18,029. 
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The Newcastle-upon-Tyne Corporation were recommended to 
accept the following tenders for their electric tramway undertaking. 
The matter was debated on Wednesday, when the minutes were 
referred back for further consideration :— 

British Westinghouse Co. (one 2,000 H.P. generator, with engine by 

Wallsend Slipway Co.), at £16,250. 

Ditto (two 1,000 H.. generators, with engines by Victor Coates and Co.), 

at £16,450. 

Thos. Bee'ey and Sun (for three superheaters for boilers), at £710. 

The contract for excavation and concreting foundations for chimney at 

7 n power station has been let to Mr. D. N. Brims at £1,651. 
18e. 11d. 
Nine tenders have been received for laving the rails and con- 
structing the permanent way, but these have not vet been analysed. 

The Hull Tramways Committee have accepted the tender of the 
Electric Railway and Carriage Works Co. to convert the five trailer 
cars Which were to have been supplied under their contract, into 
motor cars for £300 each. The tender of the British Westinghouse 
Co. to supply five electrical equipments for the cars at £281 5s. Od. 
per car has also been accepted. 

The Sheffield Electric Lighting committee have accepted the 
tender of the Tasker Engineering Co. for the supply of steam and 
exhaust pipes and an independent jet condenser for the electric 
lighting station, at £1,732. 

The tender of Macartney, McElroy and Co. has been accepted by 
the Southampton Council for the electric lighting of the tramway 
depót at Shirley, at £225. 103. 

The tender of Mr. S. Page has been accepted by the Croydon Cor- 
poration for the erection of electricity station building extensions at 
£4,713. Nine tenders, varying from £5,726 to that of the accepted 
tender, were submitted. ; 

A contract has been placed with Messrs, Davey, Paxman and Co., 
through their South African representative (Mr. J. W. Logan), for 
the supply of four loco. boilers for the Cape Town electricity works. 


APPOINTMENTS VACANT AND FILLED. 


A first-class electrical engineer is required for the Glasgow Cor- 
poration tramways. Particulars are set out in an advertisement 
elsewhere, and applications must be addressed to the manager of the 
tramways department (Mr. John Young), 88, Renfield street, Glas- 
gow, or or before Feb. 24. 

The Manchester Tramways committee require an assistant perma- 
nent way engineer. An advertisement gives further particulars, and 
Sdn (addressed chairman of committee, Town Hall, Man- 
chester) must be iu by Feb. 21. 


The Bradford Electricity committee recommend the appointment 
of Mr. R. A. Chattock, superintendent engineer of the City of 
London Electric Lighting Co., as borough electrical engineer, vice 
Mr. A. H. Gibbings, resigned. The total number of applicants (40) 
was first reduced to ten, aud then to the following four: Messrs. R.A. 
Chattock ; C. A. L. Prusmann, borough electiical engineer at 
Doncaster; John Christie, resident etation engineer at Glasgow; 
and H. F. Street, borough electrical engineer at Halifax. In 
1891 Mr. Chattock was assistant engineer to the Metropolitan Elec- 
tric Supply Co., and at the end of that year was appointed electrical 
engineer to the Hampstead (London) Vestrv. th 1895 he joined 
the City of London Co. 


BUSINESS NOTICES. 

The electrical engineering business formerly carried on by Messrs. 
Calvert and Co., of Manchester, has been taken over by Mr. J. 
Collier (late assistant engineer with Messrs, Lacey, Clirehugh and 
Sillar), and is being carried on under tbe style of John Collier and Co, 

The Electric * Tested" Lamp Co. have retained Mr. Haydn T. 
Harrison, M.I.E.E., as superintendent of their general testing and 
inspection department. 

Messrs. Cox-Walkers, Darlington, inform us that during the past 
year they have been placed on the War Office list of contractors, and 
that the extent of the orders received by the firm, especially in tele- 
phone, fire a'arm, switchboard and tell-tale apparatus work, has 
necessitated considerable extensions to their manufacturing premises. 

Mesars. C. T. Mason, T. H. Wathes, and S. R. Brown (trading as 
Mason, Wathes and Brown), electricians, 80, Rutland-street, 
Leicester, have dissolved partnership. Debts by Messrs. Mason and 
Brown, who continue. 


Messre. J. B. c Mor ine and G. E. Bryan (trading os Mack, Bryan 
and Co.) electrical engineers, &c., 21, Old Haymarket, Liverpool, 
have diezolved paitnership. 

From Feb. 12 the address of Messrs. O'Gorman and Cozens-Hard y 
will be 82 instead of 66, Victoria-street, Westminster, London, S. W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


It has been resolved to wind up voluntarily the Crowdus Accumu- 
lator Syndicate (Ltd.), and Mr. C. Scott, 32, Victoria-street, London, 
S.W., has been appointed liquidator, © 


A meeting of the Electrical Time Recording Co. (Ltd.) will be held 
at 31, Bedford-row, London, W.C., on March 7, to receive an account 
of the winding up. 

Meetings of the Direct Electric Generator Syndicate (Ltd.) and of 
the Direct Electric Generator (Foreign Patents) Syndicate (Ltd.) will 
be held on March 5 at 64, Gresham-street, London, E. C, to receive 
an account of the winding up. 


The trustee in the bankruptcy of J. H. Dewhurst and Geo. Long- 
den (trading as John Dewhurst and Son), Electrical and Mechanical 
Engineers, Attercliffe-road, Sheffield, has been released. 


The discharge of E. A. Max Winter, electrical engineer, Amberley 
House, Norfolk-street, London, W. C, has been suspended for two 
years. The accounts showed liabilities £984. 11s. 20. and assets nil, 
Bankrupt traded as the Imperial Electric Light and Power Co. 


The first meeting of creditors of Frederick King, electrical 
engineer, Stone Bridge, Bristol, took place on Wednesday. Gross 
liabilities £822. 17s. 11d., assets nil. The receiving order has been 
made on the petition of the debtor's late partner. The cause of 
insolvency is stated to be that debtor’s share in the partnership 
business had been overdrawn. 


Dividend.—Mr. A. Dodds Fairbairn, liquidator in the matter of 
G. R. Blot and Co. (Ltd.), has just declared a first and final dividend 
of 20s. in the E, which is payable to creditors any day, except Satur- 
day, between 11 and 2. 


Plant for Sale.-—Messre. Allbright and Wilson (Ltd.), Oldbury, 
near Birmingham, have for sale three Babcock-Wilcox boilera and 
a Crompton steam dynamo. See advertisement. 

Personal.—On Friday last Mr. R. A. Dawbarn, late superin- 
tending engineer of the Brush Co., was presented, at the London 
offices of the company, with a token of esteem and goodwill (sub- 
scribed for jointly at the Falcon works and the London office) on the 
occasion of his leaving the company to join the ranks of consulting 
engineers. The presentation was made in happy terms by Mr. R 
Perey Sellon, and was suitably acknowledged by Mr. Dawbarn. 


Electrical Accessories List.— Messrs. C. L. Ford aud Co. send 
a new price list and catalogue of pocket accumulators, electric cycle 
lamps, bells, and accessories. 


Calendars.—A unique calendar for 1900 is sent out by Messrs: 
Sax, Slatter and Co. (Ltd.). This takes the form of a standing desk 
or table almanack, 4in. by 54in., the calendar being very neatly 
printed on metal. The printing work is admirable, as the letter- 
press is well stamped into the metal. 


„Engineering Magazine.“ The contents ot the February issue 
of this magazine include an article on “ The Development of Wire- 
less Telegraphy.” 


‘‘Cassier’s Magazine."— The articles in the February issue 
include: “British Tramway Development,” Labour Clauses in 
Public Contracts," “ Modern Machine Shop Economies,” and * The 
Manufacture of Structural Steel in the United States,” 


Gong List.—-A new wholesale list of bell metal and nickel-;lated 
stamped steel gongs for electric apparatus is issued by Messrs. Coxon, 
Schmahl and Burrell, of 18, Grainger-street, Newcastle-on-Tyne. 


Motor Starting Switches.—Messr Win. MeGeoch and Co. 
forward an illustrated booklet describing a new patent automatic 
starting switch for electric motors. 


Patent Amendment.—Mr. Henry Reason, 112, Glo'ster-road, 
and the Mutual Electric Trust (Ltd.), 111, Glo’ster-road, Brighton, 
have applied: for leave to amend specitication of letters patent No. 
17,764 (1898) for “Improvements in or connected with electric 
meters.” Particulars of the proposed amendment are set out in the 
Illustrated Official Journal (Patents) of the 31st ult., and notice of 
opposition must be given within one calendar month of that date. 


Exports of Electrical Apparatus and Material. The followi 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 31 to Feb. 6, 
with the ports of destination :— 

Africa— Cape Town, £221 (including £95 telegraph sundries) : Chine, 
£368 (telegraph material); Durban, £409; East London, £53 ; Port 
Said, £43 ; Argcntina—Buenos Ayres, £848 (including £458 telegraph 
material),  Australasia—Drisbane, £169 ; Launceston, £65 ; Melbourne, 
£601; Perth, £132 ; Rockhampton, £1,300 ; Sydney, £699. Belgium 
— Ostend, £206. Ceylon—Colombo, £76. China—Shanghai, £405 ; 
Tientsin, £90 (telegraph material). Germany — Hamburg, £971 (including 
£400 telegraph material). Gibraltar—£37. Holland — Amsterdam, £50. 
Hong Kong—£156. India—Calcutta, £2,427. Japan—Kobe, £71 
(telegraph cable); Yokohama, £896. <Madeira—28. Norway— 
Christianis, £60 (telegraph wire). Portugal—Lisbon, 2 tons (telegraph 
wire). Russia—St. Petersburg, £220 (telegraph wire) and £377 (telegraph 
paper). St. Vincent and Ascension — 503, 554 (telegraph cable). Stam— 
Bangkok, £141, Straits Settlements—Singapore, £64. Total S514, 495, 
against £25,432 in the corresponding week last year (Feb.1 to 7). 
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MUNICIPAL, FOREIGN, AND GENERAL NOTES. 
Accrington.— The Town Council have author'sed application to 
b: made for a loan for electric lighting. 


Asylum Lighting.— The contract for the lighting of the North 
Riding(Yorks.) Lunatic Asylum hasbeen is with Messrs. Crompton 
& Co. The installation is being erected to the specification of the 
consulting engineer (Mr. A. A. Campbell Swinton). 

Barnsley.— The municipal electric tramway scheme has been 

bandoned, and terms have been made with the British Electric 
Traction Co. for the construction of a system of electric tramways 1n 
Barnsley and adjacent districts. 

Birmingham.—4A proposal by the Markets and Fairs committee 
to considerably extend the vegetable market and to adopt a scheme 
of electric lighting for the whole of the market was approved at the 
last meeting of the Corporation. 

Blackburn.—The Council have decided to borrow £220,000 for 
electric tramway extensions. The system js to be extended through 
the Audley district to Queen's Park. "The borough electrical engi- 
neer (Mr. A. S. Childs) has also been authorised to electrically equip 
the Church, Darwen, and Cemetery sections. 


Blackpool.—-An inquiry was held on Tuesday into the applica- 
tion of the Corporation to borrow £42,515 for electric lighting. 
The town clerk (Mr. T. Loftos) stated that that was the fifth appli- 
cation for sanction to an electric lighting loan, and since 1893 
£120,000 had been borrowea. Their undertaking had made steady 
progress, and consumera had increased from 112 to 900. It was 
therefore, necessary, with a view to meeting the increasing deman 
for electric cu rrent for lighting and for providing electric energy for 
working the tramways, that certain extensions should be carried out. 
Particulars of the extension scheme were then given by the borough 
electrical engineer (Mr. R. C. Quin), and the application was ils 
supported by the Chairman of the Electricity committeee Ald. 
Brodie. There was no opposition. 

Bolton.—The Local Government Board have sanctioned the 
borrowing of £79,750, out of £100,000 applied for electric lighting 
extensions, The Board intimate that the question of sanctioning 
the balance is held over until the work is ready to be undertaken. 


Bootle.—The Council on Wednesday approved tlie recommenda- 
tion of the Highways committee to lay tramway rails in Derby-roa4 
and Rimrose-road, at an estimated cost of £6,500. "The relaving of 
the existing setts in the latter road and the repaving of the former 
road are to be carried out at au estimated cost of £8,209. The work 
is to be finished by the time the Liverpool Corporation are prepared 
to run electric car service on the adjoining city lines. Application 
is to be made for sanction to the necessary expenditure. 


Brighton.—Me:srs. Page and Miles recently submitted a proposal 
for witing and fitting premises in the district, and also for letting 
electric motors and other apparatus on hire. This proposal has 
been examined by the Lighting committee, who reported that, with 
slight modifications, the scheme was a practicable one, and that the 
electricity undertaking would derive sufficient benefit from it to 
justify the Council in undertaking, on behalf of the contractors, the 
collection of the charges made for tbe use of the wires and fittings. 
The committee therefore recommended that tlie Council offer. all 
wiring contraetors in the borough to collect on their behalf for seven 
years from the commencement of the collection the rents or charges 
agreed to be paid by the owner or occupier of premises in which 
wiring is actually installed or fittings supplied on the hire system 
upon the following terms :—- 

(1) The charges not to exceed 3s. per lamp per annum. The lamp to be 
8, 16, or 25 c.p., as desirel. Where additional lights are required on the 
same fitting or at the same point,“ the rate shall not exceed 1s. per 
annum for each additional lamp ; (2) the consumer shall have the right to 
purchase the installation at any time after completion on terms to be 
agreed previous to the execution of the agreement for the hiring 
of the wiring or fittings; (3) the Council will undertake the 
collection of the charges agreed to be paid by the consumer to 
the wiring con'ractor, and to account for the same less 2) per 
cent. for cost of collection ; (4) the collection to be quarterly, aud all 
accounts of sums to be collected on behalf of the wiring contractor to be 
left at the rate office before the last day of each quarter; (5) the Corpo- 
ration not to be required to make more than one demand in respect of any 
account, or to sue or take any steps to compel payment of the account if 
not paid, nor sliall their collector be called upon to prove delivery of such 
account; (6) if the same sum or a less sum than the amount of the Cor- 
p'ration account for electricity is obtained from a consumer, the whole of 
the payment made to go in discharge of the Corporation account ; (7) 
wiring contractors to furnish the Corporation with a copy of every agree- 
ment between themselves and any consumer in respect of which the Cor- 

oration are requeated to collect hiring chargea. 

his report was presented and approved at the last meeting of the 

Council. 
_ Burnley.— Notwithstanding that the Corporations tramway bill 
is being opposed by the Nelson, Padiham, and Brierfield local authori- 
ties, the Corporation have decided to proceed with their scheme. 
Another effort is, however, to be made to come to terms with the 
local authorities named, 


Bristol.—In the quarterly report of the gas examiner to the 
sanitary authority (Mr. B. Kitt) it is stated that the total number of 
gas lamps discontinued in the districts now lighted electrically is 
599, and the total number of electric lamps installed is 306. The 
consumption of gas during the past quarter shows a decreise of 
1,385,544 cubic feet compared with the corresponding quarter last 
year. This decrease is attributed to the extension of the electric light 

Cardiff. —At the meeting of the Electric Lighting committee last 
week the town clerk presented a report upon the result of the action 
brought by the Corporation against Messrs. S. Z. de Ferranti (Ltd.). 
The judge having made a suggestion that a reasonable rettlement 
might be effected, it was eventually agreed that the defendants 
should pay £2,000 and costs, the Corporation to pay the £325 balance 
of account. 

A special meeting of the Electrical committee was held on Mon- 
day, to consider the reports of the electrical engineer (Mr. N. Appel- 
bee), the assistant engineer (Mr. Teaslel) and the mains superia- 
tendent (Mr. Pengelly) on the failures of the electric light in October 
last. Mr. Appelbee in his report said that the cause of the 
failure of the arc lights was due to the condition of the main3 
and not the rectifiere. The mains were defective because water 
had found its way into six or seven of the joint boxes the 
presence of which was not revealed by the dailv test as to their 
condition. The responsibility for the presence of this water 
must be divided 1 Mr. Tease! and Mr. Pengellv. 
He, however, acceptel all responsibility for past failures Mr. 
Teasdel’a report located the defects, and stated that now all the 
lamps, with two exceptions, were running. Mr. Pengelly’s report 
was to the effect that the defects on the are circuits were extensive, and 
that he had failed to remedy them in time. He could not supervise 
each box being made watertight because he had too much work to do. 
Mr. Apbelbec's report as to subsequent failures was that, as regarded 
the are lighting the failures were generally due to the rectifiers, Out 
of 14 short extinctions, varying from half a minute to five minutes, 11 
were due to the rectifiers, A year ago he recommended getting rid of 
the rectifiers. The failure on Friday, Feb. 2, was due to water in a trans- 
former chamber. Everything that human intelligence and engineer- 
ing skill could devise was done to keep matters right. The matter was 
was discussed at considerable length, but finally a resolutioa that 
“the chief of the department have complete control over all th» 
men, including the deputy engineer and the mains superiotendent,and 
have power to discharge or engage all employés except the two mea- 
tioned, but that he should have power to E either of them aul 
report them to the committee, was carried, with oae dissentient. 
This arrangement is to continue for six month» 


Cork. —The proposal of the Cork Electric Tramways and Lighting 
Co. to extend their system from Ballen Temple to Blackrock has 
been approved by the County Council. 


Croydon —A deputation from the Corporation, accompanied by 
the consulting engineer (Mr. E. W. Monkhouse), are visiting the 
principal towns where electric tramways are in operation. This 
week visits have been paid to Liverpool, Sheffield, ani Leede. 


Darlington.—Thirty-ooe are lamps are to be erected in the 
principal thoroughfares of the town. 


Dartmouth.— Mr. J. G. W. Aldridve is advising the town council 
in connection with the application of the Urban Electric Supply C». 
for a provisional order. 


Derby.—Mr. Moss has resigned the position of chief assistant at 
the electricity works. The electric light mains are to be extendel 
to Thornhill road. 


Discounting Bills in Germany. —We would draw the attention 
of those who have business dealings with Germany that the German 
bankers have decided not t» discount, accept, or negotiate any bills 
that have the figures 18 or 189 altered to 1900, ecen though the altera- 
tion should be initialed. The figures 1900 must appear on the bills 
without alteration. 


Durban (Natal). —' he whole of the local tramways are to be con- 
verted to the overhead trolley system at an estimated capital expendi- 
ture of nearly £250,000. The total length is about 17 miles of single 
track. On another page particulars will be found of the Council's 
requirements for tram rails, &c. The borough engineer's estimate of 
the expenditure is as follows: For track and overhead equipment, 
E88. 776; 22 motor cars, £14,000 ; power station, including power 
and boiler house, car sheds, repairing shops and offices, coal siding, 
and 5 per cent. for contingencies, £10,000 ; generating plant and 
cables, £21,765, or a total cost of works of £134,541. After allow- 
ing an extra 5 per cent. for engineering and other contingencies 
(£6,727), the gross expenditure works out at £141,268 Deducting 
the realisable assets of the old tramway undertaking, with profits for 
one and a half years’ working (£22,171), and adding cost of purchase 
of tramway company’s undertaking (£114,009), the total estimated 
cost of the tramways works out at £233,097, to cover which sum the 
creation of a municipal loan of £250,000 has been approved by the 
Council. An annal surplus of £12,150 is estimated for the tramway 
enterprise, : ; 
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Ealing.—The Council have adopted a report of their engineer 
(Mr. J. D. Knight) recommending extensions of the electricity 
works. These extensions, comprising a new steam alternator and au 
exciter and storage battery, are to be provided to meet the anticipated 
increased load next winter. 


Eccles.—In a report from the General Purposes committee just 
submitted, it was stated that ata recent conference between repre- 
sentatives of the Salford and Eccles Corporations it was suggested 
that Eccles should obtain powers to construct the lines proposed by 
the South Lancashire Tramways Bill, and lease them to Salford for 
at least 21 years, electrical energy being taken from Eccles. As 
rental 10 per cent. on the capital outlav was suggested, this to 
include improvements, The Eccles Corporation decided to support 
Salford in the matter, and to arrange for a continuous passenger 
service between the Corporation boundaries at Peel Green, Patricroft, 
and Manchester. It was also resolved, with the view of obtain'ng 
orotecetive clause, to oppose the South Lancashire Tramways. the 

anchester and Liverpool Electric Express Railway, and the Lan- 
cashire Electric Power bills. 


Edinburgh.—The Electric Lighting committee have adopted the 
recommendation of their chief engineer for the erection of additional 
generating plant at the Macdonald-road station, at an estimated cost 
of about £17,000. 


Electric Traction Enterprise —The New York Commercial 
Advertiser states that Mr. A. K. Baylor, recently with the British 
Thomson-Houston Co, bas been in the United States for the past 
two months, in the interests of the London United, Bristol, and Isle 
of Thanet Tramway Cos. Previous to his return home, Mr. 
Bavlor is reported to have said that “of the £1,100,000 which it 
will cost the London, Bristol, and Isle of Thanet Cos. for equip- 
ment, certainly 90 per cent. will find its way into American pockets. 
Already orders had been placed for electrical equipment to the value 
of £50,000, which amount would have been ten-fold had deliveries 
been procurable.” 


For the Front.--We underitand that further members of the 
Edison and Swan Co.’s staff have joined the troops for South 
Africa, including Mr. Alister Flood-Page (son of Major Flood-Page) 
and Mr. F. Parsons from the London staff, both of whom have joined 
the C. I. V., and Mr. Theo. J. Ridge, from Ponder's End, who has 
joined the Imperial Yeomanry. An organised system of relief has 

een established at the works, and this fund is now relieving 
between 40 and 50 families of reservists within a radius of about ten 
miles of Ponder’s End. A very creditable record. 

Gateshead.on-Tyne.— The County of Durham Ele:tric Power 
Distribution Co. have intimated to the Corporation that they propose 
to commence the execution of the works authorised by the Gates- 
head provisional order (1899). The Tyneside E'ectrical Power Co.’s 
bill is to b» opposed by the Corporation. 

Grantham.— Formal consent to the application of the Urban 
Electric Supply Co. for a provisional order has been given by the 
Town Council. 

Great Malvern.—The Council have received offers from two com- 
panies to take a transfer of their provisional order. 

Guildford —The Corporation are to be invited, at their next 


meeting, to open negotiations with the Guildford Electricity Supply 


Co. for the purchase of their undertaking. 

Halifax. —The Electricity committee propose to grant a bonus to 
the members of the staff at the electricity works as an inducement to 
effect economies in the working of the station. Last vear the total 
works and management cost per unit was 1°65d. The cem- 
mittee propose that for every one-tenth of a penny, and pro rata for 
every one-hundredth of a penny, a bonus of £130 be given to the 
staff in the following proportions: To the chief evyineer, £50 ; to 
the assistant engineer, £40 ; to each charge engineer (three), £10 ; 
aud to each driver (four), £2 10s. The scheme is to be in operation 
for the two years ending March 31st, 1902. 

Hammersmith (London).—The Vestry have decided, as an 
experiment, to light the Grove by arc lamps, at an estimated cost of 
£911. 

Hampstead (London).— In future the commencing salary of 
ass'stant electrical engineers is to be £130, instead of £117. West- 
End-lane is to Leligbted by arc lampe. 

Hendon. —Mr. Robert Hammond has been appointed consulting 
engineer to establish a municipal electricity scheme for the District 
Council on the usual terms— 6 per cent. on the executed works. 


Hereford.—The Electric Lighting committee report:d on Tuesday 
that the equivalent of 2,283 8 c.p. lamps had been connected to the 
electric light mains, and 1,413 were awaiting connection. The esti- 
mated cost of tbe electricity works had not beeu exceeded, but 
i. to the s'eady demand for current, the committee are consider- 
ing the question of providing an additional steam dynamo. 

Heysham.—A meeting of the Council is to be held to consider 
the question of applying for a provisional order. It is probable that 
arrangements will be made with the Morecambe Council for the 
gupply of current in bulk,” 


Heywood.—The Council have approved the electric lighting 
scheme prepared by Mr. W. P. Adams, and application has been 
made for the necessary borrowing powers. 


Hull—The Tramways committee have decided to abandon the 
use of trailer cara on the electric tramways, and the trailers are aang 
converted into motor cars. The city engineer has reported that 10 
cars will be required for working the five tramway routes at present 
in course of construction. The number delivered and on order, 
exclusive of sample bogey car, is 60, and the five cara to be con- 
verted will bring this number up to 65. If trailers are not to be 
employed, 25 of those on hand could be converted into motor cars, 
leaving 10 complete motor cars to be obtained. The makers of 
the trailers, who were asked if they would undertake the conversion 
of 10 of the cara in four months, and the remaining 15 in seven 
months, are too busy to do so, and tenders have therefore been 
invited for 10 additional motor car bodies and for 35 equipments 
and trucks for the converted car and motor car bodies. 

At the Corporation meeting last week the Electric Lightiog com- 
mittee recommended the acceptance of tenders (set out in our la:t 
issue) for additional electric lighting plant. Opposition was, how- 
ever, made to the cemmittee's recommendation to accept the tender 
of Mesars. Thomas Parker for dynamos (at £5,035), and an amend- 
ment, expressing surprise “that the committee did not accept the 
tender of Earle’s Engineering and Shipbuilding Co., and rejecting 
that portion of the minutes,” was carried. Earle's Co. is a local 
firm, the amount of its tender being £3,725. 

Islington (London).—In a report presented to the Vestry by the 
Finance committee it was stated that they had had under considera- 
tion the question of the fire insurance on the electricity station, in 
connection with the recent extensions of the building and additions 
to the plant and machinery, the cost of which amounted approxi- 
mately to £72,000. Having regard to the heavy premium which 
the Vestry already pays in respect of insurance, and to the consider- 
able addition thereto which will result by the insurance of the 
extensions referred to, the committee advised that it be ascertained 
whether the Metropolitan Vestries who are undertakers under the 
Electric Lighting Acts would combine to form a mutual insurance 
fund in respect of electricity supply stations. In the meantime, the 
provisional insurance on the extensions is to be continued. The com- 
mittee further recommended that a conference of the authorities 
above mentioned should be invited, in order that the matter may be 
discussed. The report was adopted in its entirety. 


Leeds.—A report on the present position of the electric lighting 
undertaking of the Corporation has been prepare 1 by the consulting 
engineers, Messrs. Hopkinsons and Talbot. The present plant at the 
Whitehall-road station is capable of dealing with a maximum load 
of 3,000 kw. The maximum demand last year was 1,500 kw. In the 
coming year it will probably rise to 2,250 kw. The report 
states that there is ample margin for meeting the increasing demand 
for some time to come, and if domestic lighting only were 
contemplated, little capital expenditure would be necessary for two 
or three veara except for cable extensions, The units sold in 1898 
were 1,200,000, and it is probable that this year the number will be 
about 1,800,000. The charges for interest and sinking fund on 
capital expended amount to £17,500 per annum. In addition, 
the Corporation ig advised to set aside not less than 3 per cent. 
per annum on the cost of machinery, maine, and transformers, which 
would now amount to £4,500, to renewals or depreciation fund, and 
they should borrow, either now or very ehortly, about £30,000, the in- 
terest and sinking fund on which would come to about £1,500. The 
total standing charges would then be £23,500 per annum. Assuming 
an annual esale of 2,400,000 units, in order to meet those charges 
they would have to make a gross profit of 2:35d. per unit. Th: 
total costs in 1898 were 1-4d. per unit, but with the larger out- 
put this might be elightly reduced. On a scale of 2,400,000 units, 
the estimated maximum output of the present plant, therefore, 
they would have to charge 33d. per unit to pay their way. When 
the plant has to be extended, standing charges would then be increased, 
but not in proportion to the increased output, and a further reduc- 
tion in price would be possible. Such reduction would, however, 
certainly be small, and they might regard 34d. as the lowest averaga 
price at which they would be able to sell if they confined themselves 
to domestic lighting. It is intended to expend the balance 
of £5,000 expected this vear on the replacement of the d-fective 
rubber cables, the total cost of which will be about £25,000. 
The supply of electricity for power is next considered by Messra. 
Hopkinsous and Talbot, who state that, broadly speaking, the users 
of power in a city like Leeds might be dividel into two classes. 
Throughout the business districts of the city there will be no places 
where small motors could ba used with advantage. Such small 
motors would be scattered over a considerable area compared 
with the total m.r. On the other hand, in the manufacturing 
centres of the town power was used continuously and on a 
large scale for manufacturing purposes. In such a district the 
motors would he of much greater size, and a large amount of power 
would be concentrated in a small area. To serve the first class 
properly it was necessary to have mains capable of distributing power 
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laid over a large area, so that the Corporation might be in a position 
to supply power for light work without delay. The lighting mains, 
if of sufficient capacity, and if supplied with a type of current 
suitable for power distribution, might well be used for this purpose. 
With manulacturers' power it was different. If a man decided upon 
working a factory, employing 20 H.P. and upwards, electrically, it 
would in many cases pay the Corporation to lay a special main 
for that purpose. Such a factory could not well be worked from the 
lighting mains, owing to the disturbance of the lights which might 
ensue. It was alzo remarked that motors gould in general cause 
more disturbance of the lights in an alternate-current system, if 
worked off the lightiog distributors, than in a continuous-current 
system, other things being equa!. Looking first at the question of 
supplving what is called domestic power, they might say at once 
that they believed a good deal could be done in that direction with- 
out any change in the present plant. There were several single- 
puc alternating-current motors on the market which would do 
airly well for any purpose in which it was not necessary to start on 
aload. Broadly speaking, it might be said that where a fast and 
loose pulley could be used, the single-phase motor could do the 
work almost but pot quite as well as the polyphase motor. 
They bad considered the way in which power could be distributed 
for all purposes unlimited by the conditions which determine the 
field of operation of single-phase motors, and practically there were 
two methcds of doing this. The first, which is from an engineering 
point of view the more satisfactory, was to feed continuous instea 

of alternating currents into the existing distributors, The change 
would, however, be so costly that they could not recommend 
it, an immediate capital expenditure of upwards of £50,000 
being required. The question at issue was whether they should 
leave things as they were, contenting themselves with extending as 
far as might be the use of single-phase motors ; or whether they 
thould change over to three-phase distribution. In the latter case 
they would gain iu being able to supply power for all purposes, 
including such as required the motor to start on a load, aud the 
public gained to a similar extent in the convenience of having such 
power at their disposal. Against that must ba set an expenditure 
which they might sav with certainty would be between £10,000 
and £20,000, and thetroubleand inconvenience attendantupona change 
of system. The answer to the question must obviously depend on the 
number and size of the machines in the city which could not be 
proper y driven by single-phase moto:s, The only objection which 
could be fairly urged against the two-phase alternating-current 
system was that it was not satisfactory for the direct supply of are 
lights. It would be necessary, therefore, if it was desired to light 
the streets by means of arc lights, to lay separate mains for the pur- 
pose and to supply them with continuous current. This might he 
done either by rotatory converters or by special are machines driven by 
alternate- current motora The method would depend upon the 
number and distribution of the lights. The chairman of the 


Lighting committee (Ald. Wigram) appended to the report the 
following notes :-— 


Though it is doubtful whether the provision of power in Leeds will 
pay, it is desirable to provide it, seeing — 

(1) That the centre of Leeds is covered by the single-phase system of 
current, and that single-phase motors have been greatly improved lately, 
nor is there any reason to suppose they have reached their maximum 
perfection ; 

(2) That there is no apparent demand for power in central Leeds: 

(5) That small trades and warehouses tend rather to decrease than to 
increase ; 

(4) That the expenditure (£60,000) necessary to introduce direct current 
into the occupied area could not be reproductive ; and 

(5) That the distribution of three-phase current in the particular 
manner suggested by Messre. Hopkinsons and Talbot is an experiment, and 
would comuit the Corporation to the Westinghouse Co. 

He recommends Messrs. Hopkinsons aud Talbot's alternative scheme 
as follows :— 

(1) That no change in the current supplied in the ocsupied district be 
made at present ; 

(2) That the committee provide for hire single-phase motors ; 

(5) That a ecale te drawn up covering all charges for motors in a single 
charge excepting the current used ; 

(4) That the scale be based on the size of motor ; and 

(b) That the Britannia Mills site be at once developed, and buildings 

and machinery be provided to supply current on the two-phase system at 
50 alternations, as recommended by Messrs. Hopkinsons and Talbot. 
This he contends would render possible the provision of mains, con- 
verting stations, and plant to convert 180 Lee current into direct 
if found desirable. These recommendations were adopted. at 
Wednesday's meeting of. the Council. 


Leith.—Sanction to the raising of a further loan of £10,000, for 
electric lighting purposes has been received. 


Light and Power Contracts.—We are informed that amongst 
the contracts completed during the past year by Cox-Walkera, of 
Darlington, is an extensive plant for the Tees Union Shipping Co., 
Middleshoro’, comprising two direct-coupled steam dynamos, with 
Bellies engines developing 175 1. H. r., which supply current for elec- 


tric cranes on the wharf. Two of thes? cranes (each t» lift five tons) 
out of atotal of eight, have already been erected. Each crane hasa 
30 H. P. lifting and a 20 R. P. slewing motor, and both motions can be 
operation at one time. Bare copper mains of 0'3 tq. in. sectional 
area are carried on porcelain insulators under the wharf, and special 
flexible couplings are provided, eo that the cranes may be attached at 
any desired position, Motors have als» been fixed for driving the 
fitting and joiners’ shops, and a 13 H.r. motor for the circular saw. 
The wharf has been lighted by ten 3,000 c.p. double carbon arc lamps, 
erected on 60ft. poles. There are als» about 150 incandescents in the 
warehouses, shops and offices. 


Light Railways. —The Board of Trade has confirmed the Essiog- 
ton-Darlaston (Staff«) light railway order. The Redditch to 
Astwood Bank and the North Lindsey (Frodingham and Scanthorp2 
to Whitton, Winterton and Winteringham) light railway orders have 
also been confirmed in a modified form. 

Liverpool. —The estimates of the Tramways committee were pre- 
sented by Ald. Petrie at the Corporation meetiog on Wedneslay. 
Provision has been made for the reconstraction in the course 
of the present vear of the whole of the existing horse tramways, in 
addition to the laving of about 20 miles of new routes at a tot il 
ju expenditure of about £600,000, The estimates were passe]. 
Ald. Petrie also announced that the committee did not intend to 
purchase anv further foreign tramcara. 


London County Council —At Tuesday's meeting the Finance 
committee reported that the following ‘electricity loans had been 
completed: Hackney £30,000, Whitechapel £20,000, St. Pancras 
£400 (for etreet lamps). The Parliamentary committee recom- 
mendel the Council to withhold its consent to the South-Eastern 
Metropolitan Tramways bill, by which power is sought to make 
certain tramway extensions in Lewisham and Penge, and also 
outside the County of London. 


Longton.— A deputation has been appointed to confer with the 
clerk to the Fenton Council in connection with the proposal to 
eatablish joint electricity works for the two towns. 

Ludlow.—Mr. J. Enright has been appointed consulting engineer 
to prepare an electric lighiing scheme. 


Manchester. —At the Council meetinz on Wednesday, the Cor- 
poration’s tramways bill was formally approved. The chairman 
of the Electric Lighting committee (Ald. igvinbotham) said, in 
reply to Mr. Brocklehurst, that a request had been received from the 
Board of Trade fora full report as to the explosion which recently 
took place in front of the Royal Exchange. "The explosion arosa 
from one of the electric cables having been damaged hv workmen 
engaged jn street work. Another explosion occurred on Monday 
week in Market-street. The sole cause of that was that the original 
indiarubber cables had deteriorated in con:equence of the moisture 
that existed in the Manchester atmosphere, and they were now being 
replaced as quickly as possible Mr. Trotter, the electrical inspector 
of the Board of Trade, approved of the steps taken, and stated that 
the troubles which were being experienced in Manchester were only 
in accord with the experience of other towns using the sam? 
kind of cable. Three hundred men were being employed in lavinz 
down the newer form of cable. 

The l'ramways committee having further considered the question 
ax to the most suitable type of overhead equipment for adoption in 
the city, recommend the use of the span wire system of construction, 
with the trollev wire immediately over the support of the trolley 
pole, in all causes except in wide streets, where centre-poles, having 
the trolley wire suspended by flexible supports immediately over 
the base of the trolley pole should be adopted. The city electrical 
engineer (Mr. €. H. Wordiogham) has been instructed to proceed 
with the drawiag of the specifications for equipment of the lines 
fir:t proposed to be dealt with. 


Marylebone (London) The Vestry have aloptel the following 
resolution: “That notice be given to all parties entitled th:ret> 
that the Vestry intend at the proper time to apply for a provisional 
order for generating and supplying electricity to the inhabitants of 
Marylebone.” 

Mexico.— According to the report of the United States consul at 
Progreso the Electiic Lighting Co. of Merida (Compania de 
Luz Electrica de Merida) is about to order additional electric and 
steam plant and materiale. The president of the company is M. 
Rafael Peon. 


Municipal Telephony—Major-Gen. C. E. Webber, who was 
recently appointed by the Grantham Town Council to prepare a 
report on the advisibility of establ’shing a municipal telephone 
service, has presented his report. Major-Geo. Webber explained to a 
meeting of the Council in committee the chief points in establiehiog 
a municipal system for Grantham and neighbourhood, and the com- 
mittee expressed the opinion that a need exists for the establishment of 
such a system as will, while affording subscribers the benefits of 
communication with other towns over the trunk wires, mainly afford 
a local service. Theconsulting engineer assured the committee that 
if a licence were obtained such a system (provided a sufficient number 
of subscribers were obtained) would be self-supporting. The follow- 
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. ing rates were tentatively suggested for the local service : Subscribers 
in town £2. 10s. per annum, rural subscribers £2. 10s. plus 108. per 
annum per mile distant from Grantham. The committee recom- 
mend the Council to petition the Postmaster-General for a licence 
under the Act of 1899, and to authorise Gen. Webber to sign and 
make such application on behalf of the Conncil, and this has been 
agreed to by the Council. 


Naples.—The electric tramway route from the extreme west-end 
of the city to Capodimonte is now working, and progress is being 
made with the section from Naples to Torre del Greco. On the 
completion of this portion of the line the ascent of Posilipo will 
be put in hand, 


Nuneaton.—4A light railway inquiry was held on Friday into an 
application to authorise the construction of a light (electrics railway 
from the London and North Western and Midland Railway stations, 
through Nuneaton to Ansley. The application, which was supported 
by the Nuneaton Council and the Warwick County Council, was 
granted after slight modification. 

Oswestry.—The Local Government Board have intimated to the 
Council that they cannot sanction their application for the borrowing 
of £18,000 for tbe purchase of the undertaking of the Oswestry 
Electric Light and Power Co. and for carrying out certain extensions 
of same. The Council’s application for a provisional order to take 
over the undertaking thus falls to the ground. 


Photographic Centenary.—The right to the title to be called 
the discoverer of photography is claimed by the French for 
M. Daguerre, but this claim is contested. It is ssserted that on 
Feb. 11, 1900, the hundredth anniversary of the birth of Henry Fox 
Talbot, an Englishman, will be celebrated, for whom it can justly 
be claimed that he was the discoverer of the method of photography 
which was the precursor of the present-day systems, Talbot's 
public announcement of a successful photographic process antici- 
age Daguerre’s by some months, and, except as a curiosity, 

agnerre’s method and all modifications thereof have been dead for 
halt-a-century. Particulars of the work of Fox Talbot, with examples 
of photographic plat: s, are to appear in the Photogram for February, 
March, and April, 1900. 

Poplar (London)— Pending the acquisition of powers to 
Wire consumers’ premises, the District Board of Works has decided 
to invite schemes for wiring premises, and for hiring motors and 
fitt inge, Ke. The Board has also decided to ask the London County 
Council, as the central authority, to promote a bill to enabte 
metropolitan local authorities to borrow money for the purpose of 
wiring consumers’ premises, and to carry out such work. The 
metropolitan local authorities are also to be urged to support this 
propo al. 

Private Bill Legislation.— By arrangement between the chair- 
men of committees (Lord Morley and Mr. J. W. Lowther), private 
bills have been allocated between the two Houses of Parliament as 
follows: The Blackpool, St. Annes and Lytham Tramwaye, Knott 
End Railway, Lancashire Electric Power, Lancaster Corporation, 
Liverpool Corporation, Manchester and Liverpool Electric Express 
Railway, South Lancashire Tramways, Southport Extension and 
Tramways, Southport and Lytham Tramroad bills will be intro- 
duced in the House of Commons, while the Liverpool Overhead 
Railway, Mersey Railway, Preston Corporation, and Wirral Railway 
bills will commence their career in the House of Lords. 


Railway Carriage Lighting.—We are informed by Messers. Ellis 
and Ward, of Birmingham, that several ordera for the electric light- 
ing of railway carriages on the Natal and Cape Government railways 
have been recently placed with that firm, who have during the past 
few months executed a number of ordera of this character. 


Salford.—The Corporation have increased the salary of the 
borough electrical engineer (Mr. C. L. Turner) from £300 to £340 
per annum, while the salary of the principal of the Municipal 
Technical Institute (Mr. W. Wilson, M. A.) has been increased from 
£450 to £500. Some friction having arisen between the Tramways 
and the Electric Lighting committves as to their respective spheres 
of influence, the following resolution was passed at the meeting of 
the Corporation on Wednesday — 

Tbat the Electric Light committee fix and maintain all plant up to the 
point of contact of the trolley wheel and overhead wire: required to work 
the tramways, and charge the capital cost and maintenance thereof to tke 
Tramways committee, and charge for electric current separate from any 
cost of maintenance or other expenses whatever. 

Shoreditch (London).—The Vestry have decided to appoint two 
representatives to attend the conference convened by the Battersea 
Vestry with a view to united action by all the vestries affected by 
the County of London Co.’s bill. 

Mr. Mose, chairman of the Lighting committee, stated at the last 
meeting that the well at the electric light station had been sunk toa 
depth of 362ft. at a cost of £1,385, and that after a week’s triul the 
yield of water had amounted to 6,000 gallons per hour. 

The Finance committee reported that the consulting engineers 
estimated the cost of the new generating station at Haggerston at 
£96,000, of which £32,095 was for buildings and £63,905 for 


It was decided to apply to the County Council 


machinery and plant. 
Mains are to be laid in 


for sanction to a loan for that amount. 
Canal-road, at an estimated cost of £900. 


South Wales Electrical Power Scheme.— A conference of local 
authorities affected by this scheme was held at Cardiff on Wednes- 
day, when it was decided to oppose the second reading of the bill, 
aud the local authorities in the area scheduled have been requested 
to urge their menibers of Parliament to support the opposition. 

Stockton —The maximum demand system of charging for electric 
current will be adopted by the council, the charge for the first 
hundred hours’ maximum use per quarter will be 6d. per unit and 
24d. after, 


Telephones at Glasgow.—At the last meeting of the Corp»- 
ration the minutes of the Telephone Service committee (fully set out 
in our last issue) were discus:ed, and the motion for their adoption 
was approved, 

Telephone Statistics.— On Dec. 31 last the number of exchanges 
on the National Telephone system was 930, compared with 853 for 
1898. The number of call offices was 2 394, compared with 1,665 ; 
and the number of stations 169,927, compared with 120,144 for the 
corresponding period of 1898. E 

Walker.—Terms for the supply of electric current have been 
submitted by the two companies who are seeking authority tosupply 
electricity in bulk in the Tyneside district, and the District Council 
have appointed a sub-committee to arrange details with one of tlie 
companies. | 

Wallasey.—The Local Government Board have refused to 
sanction the proposed loan of £18,500 for electric tramway purpose 
pending the result of the appeal of the Wallasey Tramways C. to 
the House of Lords in the action as to determination of the purcha‘e 
price of the tramways. | 


Warrington.— Sanction to a loan of £41,966 for ele:tric lighting 
and £9,336 for refuse destructor works has been obtainel by :he 
corporation. 


Whitechapel (London).—Messra. Mather and Platt having inti- 
mated their inability to supply three new 275-kw. steam dynamos 
at £7,395, owing to the increased price of materials, the price has 
been increased to £7,500 plus £257. 10s. for certain spare parts. 

Worcester.— The accounts of the electricity departinent fer the 
past year show a net profit of £90. 

The Electricity committe2 reported at Wednesday's meeting that 
they had claimed a penalty of £10 per week, under a contract. with 
Messrs. S. Z. de Ferranti (Ltd). for the erection of a steam alternator 
for delay in completing the work from August, 1898, to September, 
1899, and that the firm had offered, if the penalty were waived, to 
alter the plant so as to increase its capacity from 300 kw. to 400 kw. 
The Council decided to accept the offer, the work to be completed 
in six weeks, 

The Council have decided that, in future, discounts on electricity 
accounts shall be allowed in cash, instead of supplying incandes ent 
lamps for renewals 


PATENT RECORD. 


D 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messre. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

Nots.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompantes application, an asterisk is affixed, 

January 15, 1900. | 
862. W. BRADLEY. Southport. Improvements in phonographic dia- 
phragms for combining two glass diaphragms in one cell, thus 
obtaining more than twice the usual volume of sound. 

863. W. NEWELL. San Francisco. Tower motor which is particularly 

designed to utilise the action of waves.* 

892. R. HuuPHRIEs. London. Improved trolley for overhead ele:tric 


tramways. 
January 16, 1800. 

927. C. Witson and J. Marriott. Sheffield. Improvements in 
machinery for double wrapping and insulating electric cable 
wires. 

945. C. CauLTON and C. CauLTOoN. Cheshire. 
indicator for front doors when out of order. 

949. D. SINCLAIR. London. Improvements in telephony. 

956. D. H. Witson. London. Improvements in telephone apparatus.“ 

1,009. C. B. McCaABE and L. GoucHENouR. London. Improvements in 
electrically or magnetically operated locks.“ 

1,012. W. M. Morpey and G. C. FRIcKER.. London, 
electricity meters. 


Electric bell push 


Improvements in 
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1,022. G. C. Marks. London. Improvements in the mounting of elec- 
tric atc lamps. (Continentale Jandus Elecktricitäts A.-G. 
(société anonyme), Belgium.) 

1,024. S. H. HEZTwOop and H. W. Herwoop. London. 
in electrical switches. 

1,026. A. W. Lawton. London. 
or other fluids.“ 


Improvement 
An electric heater for heating water 


January 17, 1900. 

1,033. F. BarRHUnSr. London. Improvements in wiring electrical in- 
stallations. 

1,078 H. A. KEN T. London. 
for electrical purposes. 

1,089. H. „ London. Improvements in electrical conductors or 
cables. 

1,100. W. Lanapon-Davigs and A. SOAMES. 
electric motors and dynamos. 

1,101. W. F. JoxEs. London. Impr.vemen'a in electric switching 


. apparatus. 
. Januuary 18, 1900. 

1,133. A. J. Boutt. Improvements in or relating to incandescent electric 
lamps. (M. Sanvalle, France.)* 

1,134. THE BERLINER ELECTRO-MECHANISCHE WERKSTATTEN G. m. C. H. 

London. A coin freed phonograph. 

1,147. P. JENSEN. London. Improvements in electric motors for rotary 
dental tools and the like. (The Browniog Manufacturing Co., 
United States.)* 

1,148. SigMENs Bros, AND Co. (Lrp.), A. E. Foster and H. J. Nott. 
London. An improvement in troughs for electric cables.“ 

1.159. H. J. Rosson. London. Improvements in telephone receivers. 

1,160. A.J. PROTHEROE. London. Improvements in or connected with 

1,167. 


Covering wires with insulating material 


London. Improvements in 


dynamo-electric machines. 
A.J. FABRE. London. A new or improved adjustable suspension 
device for electric lamps.“ 
1,168. J. E. KiNasBUnY. London. Registering apparatus and circuits 
for telephone measured service. (The Western Electric Co., 
United States.) 


SPECIFICATIONS PUBLISHED. 
555 Specifications can now be obtained at the uniform price of 


1898. 

ABEL. (Soc. Anon Continentale pour la Fabrication des Compteura 
a Gaz et autres appareils.) Coin-freed apparatus for electric and 
and fluid meters. 

21,541. AREA and WESTON. Detachable aud swivelling electric light 

tting». 
1899. 


153. MonnarD. Dynamo electric machines or motors. 
905. EcksTEIN and GurHnRIE. Telephone exchange awitchboarda. 
2,428. Gover and Horsman. Electric switches, 
4,124. DowsiNa. Electric stoves. 
5,707. Smita and Corrie. Electric fuses for fring, blasting, and other 
explosives. 
14,207. Benarp. Telephone apparatus. 
20,755. BiHELLER. Lanterns or globes chiefly for incandescent gas lights, 
arc electric lights, and the like. 
23,755. DARLING and Harrison. Electrolytic apparatus. 
25,915. Siemens Bros. AND Co. (Lrp.) (Siemens and Halske Aktien-Gesel:- 
schaft). Galvanic batteries. 


21,390. 


COMPANIES' MEETINGS AND REPORTS. 
City and South London Railway Co. 


The thirty-firat ordinary general meeting of this company was held at 
Winchester House, Old Broad.street, on. Monday, under the presidency of 
Mr. C. G. Morr. 

The SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting, and other formal business having been disposed of, 

The CHAIRMAN said : This is the first time since the opening of the 
Ine that we have to meet the shareholdera with a reduced dividend. 
Hitherto we have always—or nearly always—hai the satisfaction of being 
able to recommend a steadily increasing dividend ; but there is this 
consolation on the present occasion—-that practically the reduction is 
entirely due to the fact that we have to provide a dividend on the 
increased amount of ordinary stock, which has been issued to provide 
the funds for carrging out our extensions, which, as you know, are 
not yet open and are giving us no return. As far as the existing 
railway itself is concerned, we are practically in the same position as we 
were in at this time last year, and we could have paid the same dividend 
had it not been for this additional stock. We have suffered a little, as all 
other railway companies have, in our expenses, owing to the increased cost 
of materials—coal and other stores—but the amount with us bas heen 
small, and our ac'ual receipts bave been very much the same as they 
were a year ago. We should have had a better return to give you 
as to the question of receipts, bad it not been that we have been 
suffering, as I told you on a previous occasion, from the County Council 
competition with their tramways.  Tbat has affected our short. 
distance traffic. As regards our general traffic—our long-distance 
and resicential traffic—we have had a satisfactory increase, but 
this bas been more than counterbalanced by the diminution in the short- 
distance traffic. Still, I think we pretty well know the worst of that and 


it has not 5 obatructed the general progress of the line itself. Tae 
question that will mostly interest you is as to the opening of the exten - 
sions which we have made, so that they can return to us sufficient to 
pay the expenses incurred upon them—the interest on the outlay, 
aod we hope a considerable surplus to go to the increase of our dividend. 
Well, we have been extremely disappointed that the extension to Moor- 
gate-street is not opened at the present time. I told you last 
August that we anticipated that it would be open some time in October ; 
but electric railways are not quite like steam railways. You must 
have everything, however amall it is, all in perfect order before 
you can open an electric railway, and the whole system of 
working is so inter-dependent that it is not possible to open for traffic 
until every detail is completed. Having a number of different contractors 
on a railway like this, with the special appliances we require, it has been 
difficult to get them all to keep up to the mark, and the result ha; 
been that the opening has been postponed from day to day aud week 
to week, much to our disappoiutment. I believe, however, that we 
have now arrived at such a stage that there is every probability that 
we shall open the extension to Moorgate.street some time within 
the next fortnight. I do not like to say positively that that will te the 
case, because the very smallest failure in one department would prevent 
it; but we have already run experimental trains over the extension, and 
we practically only await the Board of Trade certificate. The exten- 
sion to Clapham is also practically completed, as far as the tunnelling 
and all the arrangements go. The stations on the surface ara not yet 
finished, but they are being proceeded with, and various other matters 
have to be carried out ; but we hope that within three months we shall 
be able to open that extension also. "There will then only remain the 
Ielington extension, in connection with which more thau one-fourth of the 
tunnelling has been excavated, and they are beginning the underground 
stations. I am sorry that we have had some delay, and are still having 
some delay, through the difficulty of settling mattera with the London 
County Council, who are a moet difficult body to deal with. At Islingtoa 
we bought houses —built at the time when the place was iu the country — 
with long gardens. They now tell us that we cannot cover those gardens 
with any kiud of buildiog whatever, and the public must approach the 
stations over them and stand outside in the wet. We want a 
one-storey building on that front. We have offered to‘ give a portion 
of it up to the public if we are allowed to erect this building, but 
so far we have not received permission. We are etill negotiating, 
and of course all this means delay. It is unfortunate that these things 
will delay the opening of the Islington extension for some time, but we are 
doing our best. Works of this kind, however, which are for the benefit 
of the public, and give their ehareholdera only à moderats return at the 
best, should, I think, be encouraged by a public body, and obstructions 
should not be put in the way of their being carried out. As to connections 
with other lines, we have arranged with the Brighton C». for a subway 
at London Bridge. There has been some delsy in proceeding with 
that subway, but [ hope that it will not be many weeks before those works 
will be put in hand. The agreements are all settled. We have also arranged 
with tho Great Northern and City Railway Co. for a joint station at Old- 
street. Some details have to be settled with them for that station, but 
the works are going on. Then there is a bill in Parliament for the 
extension of the Baker-street and Waterloo Railway at one end 
from Baker-street to Paddington and at the other end from Waterloo, 
to join our station at the Elephant and Castle. That wil be a 
very greit public convenience to give to the south of London— 
to give & connection right through to the heart of the very busiest 
West-end parts of the metrop lis. It wil be a great public 
convenience, and at the same time [ believe it will add cons:derably to our 
revenue. We have a bill in Parliament ourselves-—which I shall ask you 
to approve to-day--for an alteration of the station at Islington. Having 
determined that the Islington station shall be our final terminus there— 
for the present, at all events— we have been trying to make the station 
there as convenient as possible for the working, and we found that it would 
be much better to do as we have done at the Clapham extension—to mako 
one very large arch JOft. in width rather than two smaller ones. That 
will add much to the eafcty and convenience of the work. We cannot, 
however, make this alteration without this bill; but it will 
not cost us very much, because there is no probability of any 
opposition to it, aud it can be easily aud economically passed throug’ 
Parliament with your approval I will now refer to the accounts, as I 
usually do. You will see in the capital account that we have received on 
calls on shares during the half.year £105,703, and on debentures aud 
premiums upon them £12,075, making a total of £117,778. On the 
other hand, we have spent £178,665, and the balance of that ia at the 
debit of capital account, which debit has b:en increased by £60,883. 
That has been met by loans. We preferred to borrow on our debenture 
stock rather than to issue it during the latter part of the past year, when, 
as you know, we should have had to take a very much lower price 
for it than we shall get by keeping it, the time having been very bad 
for issuing it. As regards the revenue account, you will see that we 
have received from passengers £122 less in the half-year, owing to the 
diminution of the ehort-diatance passengers, and also to little difficulties 
that our season ticket holdera have had in the past half-year in not knowing 
when to renew their tickets and when the line would be opened. They 
are now, however, satisfied in that respect. Parcels receipts show a decrease 
of £9, trausfer fees of £7, and rent of £19; but, on the other haud, sundry 
receipts are higher by £73. There is therefore a net decrease of only £82 
in the receipts for the half-year. As regards the expenditure, tbe mainte- 
nance has decreased £134, carriage repairs are down £66, and law charg-s 
£2. On the other hand, locomotive and generating powcr expenses show an 
increase of £387, chiefly owing to coal ; the traffic expensesare £118 more, 
and the general expenses are £56 higher; and rates and taxes — which are 


constantly increas'ng— are up £111, making a net increase of £470, 
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With the decrease of £82 in the receipts which I have just mentioned, we 
therefore have a diminution of £552 in the net profits. We have an 
increase in the debenture stock interest of £1,128, and an increase in the 
dividend on the first issue of preference stock of £1,279. On the other 
hand, we have an increased receipt of £2,818 from interest and discounts, 
leaving us with a debit of £141. The dividend of 14 per cent. on the new 
stock is the same as a dividend of 2 per cent. on the old stock within £112. 
That and the alteration in the balance carried forward make the small 
difference of £253, There was a decrease in the number of pas- 
sengers of 19,872 in the half-year. We very seldom have to 
mention a decrease in the number of our passengere, and this 
falling off has arisen from  thoss who travel short distances, 
but, on the other hand, our general residential and longer-distance passen- 
gers have shown a steady increase. We have run during the half-year 
7,807 more miles—that is, we have increased the number of our trains. Of 
cour:e, with the increased train mileage run and the smaller number of 
passengers carried, the number of passengers per train bas slightly 
decreased, and the figures for the past half-year have been 44-82, against 
46:58 for the December half of 1898. The receipts per train mile have 
been 2s. 528d., against 2s. 4:28d., or 1d. per train mile less. The receipts 
per passenger were about the same. The working expenses for the 
half-year were 58:05 per cent, against 56:18 per cent., and we are up 


in that respect, like most of the English railway companies. The expenses 


per train mile were le. 3°84d, against 1s. 5$'86d., or rather less; and the 
locomotive charges were 5°85d., against 5°65d. Our line therefore is 
working very much on the old lines; there is no practical alteration. If 
it had not been for this question of the new capital, I believe that our 
balance would have been sufficient to keep up our dividend to its former 
rate. Our new generating station is nearly complete, and the engines are 
at last running satisfactorily. Our new locomotives are also giving satis- 
faction, and everything points to our being able to work the extensions in 
a way tbat will, I hope, be both ecoaomical and give satisfaction to the 
public. I now move | 

“ That the report and statement of accounts for the half-year ended 
Dec. 31, 1899, now submitted to the mecting, be received and adopted.” 

Mr. EDWIN TATE seconded the motion. 

Mr. JARVIS inquired who made the subways opposite the Mansion 
House, and who was going to bear the expense of keeping them up. 

Mr. HART wished to know how the fares would be arranged when the 
new line was opened. 

The CHAIRMAN: With respect to the subways mentioned, they have 
nothing to do with this company at all. They belong to the Central London 
Co, We have a subway, but it is 100ft. down below from the platform of the 
Central London line to the platform of our station, We have nothing to do 
with those public subways, which are entirely a question between the City 
and the Central London Railway Co. With regard to the question about 
the fares, we shall kave to abandon the turnstile system. I am very 
sorry for that, because it has many advantages, but we cannot retain 
that system with the extension of the line and the necessity we 
may have to book through with other lines; nor could we have 
a uniform fare for so long a distance. We shall therefore have to re:urn 
to the usual mode of all railway companys, of issuing tickets. As to 
the Brixton and the Walthamstow lines, these lines are, I think, 
waiting until better times for financing have arrived. Things in the 
City have been in such a condition that it has been impossible to ra‘se 
money advantageously for new undertakings of that kind ; but I hope, if 
we happily see this war over and we have cheaper money, that both those 
lines will be carried out. The Walthamstow project is under the ægis of 
the Great Eastern Co., and I should think that they would take such 
steps as will ensure that line being carried out. 

The motion was carried unanimously. 

Resolutions were afterwards passed declaring the dividends recommended 
and re-electing the retiring directors— Mr. Sampson Hanbury and Mr. 
S. Barclay Heward, and tlie ret ring auditor, Mr. James L. Oliver. 

A vote of thanks terminated the proceedings. 


Anglo-American Telegraph Company (Ltd.). 


The ordinary general meeting was held on the 2nd inst., at Winchester 
House, Old Broad.street, under the presidency of Mr. Francis A. BEVAN. 

The SECRETARY (Mr. T. H. Wells) having read the notice convening 
the meeting, 

The CHAIRMAN moved the adoption of the report and the payment 
of thedividencs therein recommended. He said that it gave the directors 
much pleasure to meet the proprietors on that occasion, and to be able to 
present such a satisfactory account of the working of the cables during 
the past half-year. The traffic receipts had been £197,318, being 
an increase over those of the December half of 1898 of £6,757. The 
charter of the steamship “ Minia” had brought them in £9,850, or 
£6,050 more, and there had also been an iner case of £335 in interest. 
Altogether the receipts had been £13,183 more. The working 
expenses had been £47,412, or an increase of £869. The expenses were 
now only £37. 10s. per cent., and there had been a gradual decrease in them 
since 1894, when they were 48 per cent. He thought that this reflected 
great credit on the management, the traffic baving been carried on a3 
efficiently as before, or more efficiently. Rather a large amount had been 
spent on repairs of cable—418,060 (including the value of the cable 
expended), showing an increase of £3,040. This increase represented not 
only the work done upon their own cables, but also upon those of their 
friends. Omitting one or two emall items, the receipts had been 
£15,162 more, and deducting the additional expenses, the net 
improvement was £9,396 for the half-year; but in addition to this 
£24,701 was brought forward, or £7,120 more than was brought 
forward a year previously. The result was that there was a divisible 
amount of £163,605, after setting aside the £12,000 which, he thought 


he might say by mutual agreement, they were in the habit of putting to the 
renewal fund. Of the divisible amount the directors proposed to distribute 
£152,250, giving the preferred stockholders their full £6 for the year, the 
ordinary stockholders receiving £3. 13s. 6d. for the year, and the deferred 
stockholders £1. 7s. This was a larger amount than had been paid 
to the deferred stockholders since 1878. It was after that that the 
company had to provide for the 1880 cable, which took a very large amount 
out of their renewal fund. The sum carried forward was £1,355. He 
believed that the proprietors would agree with him that this was a very 
satisfactory account of the half-year’s working. During the past year 
the renewal fund, to which the directora attached so much importance, 
had been increased from £765,000 to £820,000 of which £730,000 was 
invested in securities, £40,000 was in cables, and between £20,000 and 
£50,000 was invested in their premises in Throgmorton-street. What 
remained was practically the company's working capital. All securities had 
depreciated considerably in the past year, but there was still a surplus — 
although only a small one comparatively—in the value of the company's 
securities beyond the amount at which they stood in their books. A con- 
siderable portion of the dividend recommended on the deferred stock 
represented the earnings of the ‘‘ Minia," and he need not say that this 
was a precarious item of revenue. There were also tbe possibilities of 
what might happen tbrough the laying of the new German cable. The 
company’s ment with the German Government expired on the last 
day of 1899, but up to the present they had nevertheless been carrying 
the German messages exactly as they did during the continuance of the 
agreement. How long this would last he of course could not say, but 
there was no doubt that a new cable would be laid between Germany and 
America, vid the Azores, tbis year; and he also feared that there was no 
doubt that a large portion of the German traffic from this side, which the 
company had hitherto carried to the entire satisfaction of the German 
Government, would then be diverted to that cable. It was probable, 
however that, they might atill be able to obtain some of the German 
messages even on this side, while their partners, the Western 
Union, the Direct, and themselves would get a good deal of the 
trafic from the other side of the Atlantic. The German com- 
pany were of course anxious to arrange for au alternative line in 
view of possible interruptions in the new cable which was to b» 
laid, and they also wished, if possible, to secure the whole of the traffic 
from America to Germany. In order to obtain that, the German com- 
pany had entered into some arrangement with the Commercial Cable Co., 
but for some reason the former did not seem to have sent any more 
messages as yet by the latter company's cable. One of the objects aimed 
at between these two companies required the sanction of the British 
Government, but it being represented to the latter that the interests of 
the owners of British cab!es would be seriously injured if the proposed 
arrangement were carried out, the Britieh Government refused to give their 
sanction to it. They must all feel very much indebted to the Governme nt 
in this matter. There was a good deal of negotiation between the compa ny 
and the Direct Co. on the one side and the Foreign Office and the British Post 
Office on the other, and he was glad to say that the Foreign Office and the 
Post Office took the view put before them by the Atlantic cable companies. 
When the new German cable was laid he feared that they must 
certainly expect a falling off in their traffic, but there was always 
& normal growth in the traffic, and he believed that if their lines 
were maintained in efficient working order, as they were at jresent, 
and if attention were given to keeping down expenses, the company 
would still be able to do good business. How far, however, the deferred 
stockholders were likely to receive the dividend which they were to get 
this year, it was not for him to say. With regard to the French law suit, 
as he told them at the last meeting, the company had had a decision given 
in their favour for £258,C00, but the details were referred to a committee 
of experts to see whether they could not find out something to set off 
against this amount. He believed that it was some time before the 
experts met, but their acquaintance had been made by the company's 
soliciter and general manager, who had paid more than one visit to Paris. 
How long the experts would be at work he could not say, but some very 
curious figures had been put before them by the other side. Mr. Chapman 
would shortly pay another visit to Parie, where he believed that the 
company were very ably represented. 

The Deputy Chairman (Sir GERALD FITZGERALD) seconded the 
motion for the adoption of the report. 

A SHAREHOLDER inquired if the company were likely to benefit 
from the Pacific cable. EM 

The CHAIRMAN, in reply, said that the Pacific cab'e was still some 
way pff; but he might state that they had been approached by the pro- 
motera of the scheme, and had beeu asked whether the company could not 
enter into some arrangements with them. 

The motion was then unanimously adopted, and the usual comj li- 
mentary vote terminated the proceedings. 


St. James’ and Pall Mall Electric Light Co. (Ltd). 


The directors’ report for the year to Dec. 31 las; states that the 
Carnaby-street ard Mason's-yard stations have been working satisfactorily 
throughout the year, and have proved fully adequate to meet the largely 
increased demand for current. Property adjacent to the Carnaby-street 
station has been duly acquired, and the extension of the station is in pro- 
gress. The bill promoted by this company, in conjunction with the 
Westminster Electric Supply Corporation (under the title of the Central 
Electric Supply Co. (Ltd.“, authorising the establishment of a station ia 
the parish of St. Marylebone, bas received royal assent, and steps are being 
taken to give effect to its provisions. 

The 100 founders' shares of £l each, which formed part of the 
original capital of the company, have now been cancelled and their 
nominal value has been carried to capital reserve | 8,020 ordinary 
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shares, balance of the new capital created in February, 1898, and 
January, 1899, were offered to the thareholders, pro rata, in 
October last at £12. 103. per share, and have all been issued. Tne 
premium on calls payable up to Dec. 31, 1899, amounting (less expenses) 
to £36,925. Os. 11d., has been carried to capital reserve. On the other 
haud, the premium of 5 per cent. paid on the redemption of the debenture 
&tock (amounting to £2,500) bas been charged to this account. 

The net earnings for the year 1899 were £31,834. 9s. 10d., less £11,495 
interim dividend paid in August last for the half-year ended June 30, at 
rate of 7 per cent. on preference and 10 per cent. on ordinary shares. 
Adding £83. 19». 1d. brought forward, there remains £20,428. 83. 11d. to be 
dealt with, and the directors prop.se to divide this amount as follows: — 
(4) Dividend at the rate of 7 per cent. per annum on 


preference baren CR Niel oda SER AVE du £35,500 0 0 
(B) Dividend on the ordinary shares of 7s. 6d. per share, 
and bonus of 2s. per share, making (with interim) a 
total distribution of 144 per cent. for the year 15,190 10 0 
(c) Carried forward . e 1,757 18 11 
£20,428 8 11 


British Insulated Wire Co. (Ltd.). 


The directors have issued their report for the year ended Dec. 31 last. 
The gross profits are £92,653, and after deducting costs of administration, 
fees on patents, interest on debentures, depreciation, &c., there is a balance of 
£54,473. Added to this is the balance from the previous account and transfer 
fees, bringing the total to £66,557. The dividend on the preference shares 
and an interim dividend on the ordinary shares bave already been paid, and 
the final balance is £56,152. The directora recommend that a dividend of 
15 per cent. on the ordinary shares be declared for the year, which, after 
deducting the interim dividend, will leave a balance of 10 per cent. to be 
now divided. This will absorb £20,000 and leave £16,432, out of which 
the directors recommend that a bonus of 5 per cent. be paid tothe ordinary 
shareholders and £6,432 be carried forward. The’ directors state that 
the results of the year’s working bave been most satisfactory. The exiatiog 
capital is fully employed, and it is absolutely necessary to provide a large 
amount of additional working capital, which can at once be profitably 
utilised. To thia end, after the annual meeting on the 16th inst, an 
extraordinary general meeting will be held to authorise the increase of the 
capital of the company to £1,000,000 by the creation of 60,000 new pre- 
ference shares of £5 each and the same number of ordinary shares of the 
same value, 


BRISTOL TRAMWAYS AND CARRIAGE CO. (LTD.) — The directors’ report 
for the year ended Dec. 51 states that the gross receipts amounted to 
4 168,727 198. 6d., and the working and general expenses and renewala to 
£108,233 16s., leaving net revenue £50,494 38. 6d. It is proposed to pay 
& dividend for the half-year at the rate of 8 per cent. per annum (less tax), 
and to carry to reserve and renewals funds (includiog electrical renewals, 
£1,000), £7,260 5s. ld. The reserve funds will thus be increased to 
490 444 11s. 6d., and the company's investments from £75,091 123. to 
£87,438 33. 3. 
the year by the company was 25,330,805. The important works 
in connection with the extension and reconstruction of the tramways, and 
more especially the conversion of the entire system preparatory to electrical 
working, bave continued to make satisfactory progreas during the year. 
Ten and a half miles of new lines have been laid, aud 164 miles of horse 
tramways reconstructed with girder rails and copper bonded, leaving 10 
miles of track still to be completed. The cable coaduits have been laid for 
a length of 104 out of 121 miles, and the major portion of the requisite 
street standards and overhead equipment have been erected. The founda- 
tions and harbour wall of the power station were finished in November 
last, and the building will ehortly be sufficiently advanced to admit of the 
installation of the electric and steam. plant. Similar progress is bein 
shown with the building of the new depots, those at Brislington an 
Bedminster approaching completion. All efforts are being directed to the 
introduction of electrical working over the completed undertaking in the 
course of the ensuing summer. The extension to Arno's Vale, and the 
scctions of the syatem serving Totterdown and the Joint Railway Station 
in connection with both the Trainways Centre and Uld Market, were con- 
verted from horse to electric traction in July Jast, and have been in 
successful operation since that time. The capital expenditure during the 
ye:r was £236,000. 


CAMBRIDGE ELECTRIO SUPPLY CO. LTD.). The report of the 
directors of this company for the year ended Dec. 31, 1899, states 
that during the year there has been added t» the company’s maius, the 
equivalent of 3,043 8 c.p. lamps, making the total 28,125. The number 
of units supplied has been 298,392, an increase of 38,085 or 14 per cent. 
In spite of the large increase in the price of coal the cost per unit sold 
for this item has been reduced by over 8 per cent. To meet the growing 
demand for electricity it has been necessary to largely increase the 
machinery as well as the mains and transforming apparatus in the town. 
À new 500 kw. dynamo and a fourth boiler have been installed which it 
is expected will effect some saving in the expense of coal and labour. The 
capital outlay for the year has been £12,510. 68. 2d. The supply mains 
now extend along 81 miles of street. The Company, after paying all 
charges, placing £250 to the reduction of preliminary expenses, £750 to 
depreciation, and £150 to suspense, has a balance of £3,766. lle. 2d., 
added to £123. lle. 9d. brought forward. Au interim dividend of 
£1,176. 1s. 10d., and interest on temporary overdraft £68. 3s. 5d., have 
already been paid, leaving a nett balance of £2,645. 17s. 8d., out of which 
the directors recommend a dividend of 44 per cent., making, with 24 per 
ceut: already paid, 7 per cent. for the year. £235. le. Ad. is carried forward. 


The total number of passengera carried during 


NEWCASTLE AND DISTRICT ELECTR'C LIGHTING CO. (LTD.)—The 
annual report of this company states that 1,008,622 units of electrical 
energy were supplied last year, against 778,823 in 1898. The gross receipts 
were £8,811; and, after paying interest, placing £1,000 to rea-rve, aod 
providing for depreciation, the directors recommend a dividend of 5 per 
cent. for the half-year, making, with the interim dividend, 84 per cent. for 
the year. 


WATERLOO AND CITY RAILWAY CO.—The twelfth half-yearly meeting 
was he'd yesterday at Waterloo Station. Mr. Wyndham S. Portal pre- 
sided, and gave particulars of the capital expenditure during the six 
months to Dec. 51 last. He said that it was expected that the construction 
of the whole line would cost about £600,000, which was the sum he had pre- 
viouely spoken of as the probable total outlay. The board bad authorised 
the spending of £2,000 to deal with the leakage of water. This leakage 
was not from the Thames, but wasowing to the soil, through which the tunnels 
were pierced, being of a wet and gravelly nature. The expenditure during 
the half-year in the way of electrical equipment came to £648, and it wa: 
expected that a corresponding item would appear in future accounts. After 
payment of Government duty, the gross receipts fur the period under 
review aggregated £13,000, and the working expenses £7,341, or 55 per 
cent. The difference between the two sums not being sufficient to pay 
the guaranteed interest of 3 per cent. on the capital, the London and Sout 
Western Railway had made up the deficiency of £2,500. The receipts for 
the past month showed a considerable improvement over those for January, 
1899, the daily average in the former case being £85 against £91 in the 
latter. Heattributed the increase iu the traffic, to some extent. to tbe 
improved facilities for reaching the City station as the result of the open- 
ing of additional entrances to the subways in the vicinity of the Manson 
House. Half the cost of these subways was borne by this company. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— 

C. EVANS & OO. (LTD.)—This company was registered on Jan. 50, with 
a capital of £10,000 in £1 shares, to acquire the business carried on by 
C. Evans, and to carry on the business of mechanical, electrical, and genera | 
engineers, foundera, signal manufacturers, and manufacturers of electrical 
and magnetic apparatus and appliances. The subscribers are W. E. Rey- 
nolde, T. Titzé, J. R. Dick, G. Fabesch, S. Karl. F. Pammant, and H. C 
Beloe. 


IDEAL GAS CO. (LTD.) — This company was registered on Jan. 31, with 
a capital of £5,000 in £1 shares, to carry on the business of calcium 
carbide and acetylene gas manufacturera, makers of acetylene gas generators, 
founders, users of clectrical, smelting, and other furnaces. 

PRED. SMITH AND OO. (LTD.) —This company was registered on Jan. 31 
witha capital of £1,009 in £1 shares, to acquire the business carried on 
by Fred. Smith, and to carry on the business of mechanical, electrical, and 
general engineers, millwrights, &c. 


THOMSON-DAVIS TELEPHONE SYSTEM (LTD.)—This company was 
registered on Jan. 30, with a capital of £6,000 in £1 shares, to acquire the 
patent of Mes:ra, A. T. M. Thomson and P. W. Davis for improvements 
in telephone systems and apparatus, and to manufacture aud deal in 
electric, magnetic, telegraphic, telephonic, and other apparatus. The sub- 
scribers are Percy W. Davis (ivory and metal plater), E. Maxwell-Davia, J. 
P. Bell, A. T. M. Thomson (electrical engineer), J. H. S. Thomson, Max 
Byng (manufacturer and engineer), and F. Samuelsou. The first directors 
are A. T. M. Thomson, P. W. Dauis, and M. Byng. 

VOLT ELECTRICAL CO. (LTD.) —This company wra reg stered on Sra 
inst., with a capital of £3,000 in £1 shares, to carry «n tle business of 
ele-trical engineers, manufa:turera, factors, &c. 


CITY NOTES. 


end 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 27,,d. per os. (Feb. 8). Consols (23 per cent.) 1008—1004 for 
money, 1003—100§ for account ; 24 per cent. 984—099 (Feb. 8). Stock 
Exchange Settling Day : Consols, Mar. 1; Stocks and Shares Continuation 
Day, Feb. 21; Ticket Day, Feb. 22; Pay Days, Feb. 9 and 25; Mining 
Share Carry-over Days, Feb. 20 and Mar. 10. 


BRITISH ELECTRIC TRANSFORMER MANUFACTURING CO. (LTD.) — 
With reference to the dividend notice inserted in our last issue, this should 
read at the rate of 10 per cent. per annum for the six months to 
Dec. 31," and not ''6 per cent.” 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—The directora, after providiog £8,000 for depreciation and carry- 
ing forward £4,400, have decided to recommend a dividend for the half- 
year to Dec. 31 at the rate of 10 per cent. per annum, making (with the 
interim) 9 per cent. for the year on the ordinary share capital, against 8 per 
cent. for 1898. 

DUBLIN AND LUCAN STEAM TRAMWAY CO.— The directors’ report 
for the half-year ended Dec. 31 states that the electrical equipment of the 
line is practically complete. The Board of Trade inspection will take 
during February. 

DUBLIN UNITED TRAMWAYS (1896) CO, (LTD.)—The directors of this 
company have declared a dividend at the rate of 6 per cent. per annum on 
the preference and at the rate of 6 per cent. per annum (free of tax) on 
the ordinary shares. This dividend will absorb £32,831. 4s. 7d., leaving 
£1,358. 48, 9d, to be carried forward. During the half-year the recon- 
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struction of all the existing tramways necessitated. by the electrical eq uip- 
ment, except & portion of the Sandymount, Donnybrook and Blackrock 
lines, was completed. Of the works authorised by the Privy Council 
Order of 1898, the extension and doubling of the Glasnevin line, the 
doubliog of the Drumcondra line, and the construction of the new line 
through Leeson-street, have been completed. The Britain-street and 
Suinmerhill new line, and the new line via Brunswick-street and Ringsend 
to join Sandymount line at Irishtown, authorised by the same order, are 
in course of construction. The new power station at Ringeend was opened 
on Aug. 16 last. The result of its operation has completely justified the 
expenditure incurred in the construction and equipment of what is at this 
date (the report states) the finest and most effective generating station in 
Europe. 

GREAT NORTHERN RAILWAY (OF IRELAND) CO. —The directora of this 
company have decided to oppose the bill for the incorporation of a 
company for the purchase of the Newry and Bessbrook tramway, and for 
the construction of a light (electric) railway between Bessbrook and the 
Clogher Valley railway at Tynan. The construction and electrical equip 
mcnt of the Howth tramway have not proceeded as rapidly as anticipated, 
and, iu view of the work not being completed by Augus*, the company have 
inserted a clause in their bill for an extension of time tor twelve months. 

INDO-EUROPEAN TELEGRAPH CO. (LTD).—We are informed that Mr. 
W. Andrews has resigned his position as managing director, and that Mr. 
T. W. Stratford-Andrews has been appointed to the vacant position. 

NATIONAL TELEPHONE CO. (LTD.)—The transfer books of this com- 
pany in respect to the preference and ordioary shares will be closed from 
12th to 22nd inst. inclusive, preparatory to the payment of the dividend 
for the half-year to Dec. 31. 

ST. JAMES'S AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—-The share 
transfer books of this company are closed from 7th to 21st inst. inclusive, 
preparatory to the payment of dividends for the half-year ended Dec. 31. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Wednesday, 14th inst, a special settling day in the 
further issue of £50,000 44 per cent. debenture stock of the Chelsea 
Electricity Supply Co. (Ltd.), and has ordered the stock as well as the 


further issue of £54,415 5 per cent. debenture stock of the Buenos 
Ayres and Belgrano Electric Tramways Co. ( Ltd.), and the further issue of 
1,937 £10 fully-paid shares (Nos. 205,994 to 207,930) of the Western 
Telegraph Co. ( Ltd.) to be quoted in the official list. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE OO. (LTD.)—Subject 
to audit the directors propose to pay a dividend of 10 per cent. ( £1s. 4a. 
per share) in addition to the 5 per cent. already paid, making 15 per cent. 
for the year. 


WIRRAL RAILWAY 00.—4At a special meeting of the shareholders on 
Monday, the bill for authority to adopt electric traction on the Wirral and 
Mersey Railways was approved. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIG REOEIPTS. 


| 2 
| Week | fug M 
Line. of 

| ended £ — woeks Amount MI 

92190 K £ e 2 
Birmingham Tramways. Feb. 5, 5822 4 270 5 19,826 |+ 1,233 
Blackpool Corporation.. „ 1 139 7 19 44, 21,361 |+ 4,423 
Blackpool and Fleetwood » 5 167 — 5 5 740 |4- 3 
Bradford Corporation... „ 4! 349,+ 101; 77 25,652 oat 
Brisbane Tramm . Dec. 20 | 1,857|-- 599 12 26,667 |+ 8.221 
Bristol Trams & Carriage Feb. 2 2, 470 T 2022 5| 15,555 |+ 1037 
Buenos Ayree & Belgrano Jan. 7 2, 651 1 877, 1| 2,654 ＋ 877 
City & South London Ry. Feb. 4 1,119 — 16 5 5.590 — 62 
Dover Corporation „ 3 149 T 25 44| 8,954 |+ 1,044 
Dublin United... „ 42,871 T 560 5 15,740 +1516 
Dublin Southern Dist..... , 4 570'+ 24 5 2803 j 
Glasgow Corporation. „ 3 3, 148 + 514 .. P viis 
*Liverpool Corpora tion.. Jan. 27 6,598 11,095 4! 26,626 |+ 3,315 
Liverpool Overhead Rly. Feb. 4 17794 2⁵⁴ 5 1,555 + 1,020 
*Sheffield Tramways ...... „ 5 1,779 7 619 5 9,120 + 3,098 
*South Staffs. Trams. „ 2 661+ 73 5 3.010 114 


* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


8 N à PREVIOUS Price | RATE PER Busrness DONE 
e a * E e NAME. Wxxx's Price, | Wednesday, Cent. DivipeND Dur, DunrNG WEEK 
Tm SHARE. | DEND. | JAN. 3t. | Feb. 7. YIELDED. | ENDING Fen. 7. 
| 
TELEGRAPHS. | | 
| £ 8. d. Highest | Lowest 
£119,900 100 | 4% African Direct Telegraph 4% Mort. Deb. (red.). 99 103 99 103 317 8 | January and July..... Más | ove 

25,000 10 ia P a T r r ˙̃ͥ—“—¹ . hie wapa eu A 3 4 3 4 n | June and December .. | - 
£125,000 | 100 57 Do. 5 per Cent. Debeutures 85 90 85 90 611 1 | e 
£875,520 | Stock AGA! | Cu ws V o ———————————À 65 63 65 68 5 1 3 | Feb. May, Aug., Nov. ons ope 

£3,062,240 | Stock 30/0 Do. Xia. » -r ee ds ee IS E EON 115 116 115 116 5 3 4 m * 116 1153 
43,062,240 Stock | 18/0 Do. Deferead oie o wsacinsacagsosndagsgiccbiaddadoouenens 17 17 161 17} 5 4 4 - 17] 17 
$10,000,000 8100 $21 Commercial Cable Capital Stock ........................... 165 175 165 175 — | Jan., Apr., July, Oct. | "^ | gee 
41,563,078 Stock 4Z |" _ Do, 4 per Cent. Debenture Stock .................. 102 lot 102 101 3 16 11 2 =A 104 103} 

16,000 | 10 8/0 Cuba Submarine Ordinary  .................. eene 84 93 9 10 8 0 0 February and August soe a 

6,000 | 10 10/0 Do. Preference 10 per Cent ss. 19 20 19 20 5.0 0 ^ * 

12,981 5 20 Direct Spanish Ordinary. - 4 5 4 5 4 0 O0 | April and October. 

6,000 5 5/0 Do. 10 per Cent. C umulative Preference ver 9 10 9 10 5.0 0 v» ace 
£30,000 50 ay Do. 44 per Cent. Debentures .. creatos 101 106 101 1067 4 5 9 January and July DE. T eve 

60,710 20 30 | Direct U nited States Cable . 113 12 | Il} 12 5 16 8 Jan., Apr., July, Oot. 113 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 99 102 99 102 4 8 3 June and December . | T 

44,000,000 Stock 5% Kéestern OCTET Y - .ouiodeero se bonas od5. stbnesieepaaréso seres | 153 158 153 158 4 8 7 | Jan., Apr., July, Oct. 158 155 
£1,795,000| Stock | 8% Do. 34 per Cent. Preference Stock 98 101 98 101 3 9 8 * * 100 95 
£1,432,268 | Stock 4% |" De. 4 per Cent. Mort. Deb. Stock (red.) | 116 120 115 120 3 7 3 | May and November oz i 
250,000 | 10 2/6 eater ts ²⁰ E ͤÄ.. ˙ ; .| 15 159 151 15} 4 811 | Jan., Apr., July, Oct. 15$ 156g 
£320,000 | Stock | 47 Do. 4 per Cent. Debenture Stock 7 122 117 122 3 6 6 | February and August | 118 - 
£16,200 100 | 57% * Do. 5% (Austin. Gov. Sub.) Deb. ista do 99 103 99 103 417 1 January and July..... * eve 
£64,400 100 5% Do. (Bearer) cee} 109 103 100 103 417 1 dad TJ 
£300,000 100 | 47 »Eastern and S. Afric an 47 Mort. 'Deb., 1909.. 101 104 100 103 318 5 February and August 102 101 
£200,000 25 47 Do. 4 per Cent. Mauritius Sub. Debs. ‘red. ) 101% 104% | 101% 104% 3 16 10 | May and November. T | FA 
180,227 10 | 19 Globe Telegraph and Trust ee 220 2505x605622* 11 11 11 113 411 4 Jan., Apr., July, Oct. | 11,5 | 113 
180,042 10 | 3.0 Do. 6 per Cent. Preference wt A5 15 154 16 315 0 151 | 15i 
150,000 10 5/0 Great Northern of Copenhagen . .. 30 32 30 32 318 2 January and ‘July — . T 
£86,300 100 | 4 | Halifax & Bermuda Cable 447; Ist Mort. Deb. ( (red.) 99 102 99 102 48 8 ies — 

17,000 25 12/6 F ˙AA ]' •˙-umM ˙ w ddl nha aud eptevis 49 53 40 53 414 4 May and November E01 “ai 
£100,000 | 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904 . 106 109 106 109 5 10 1 March and September re oon 
£100,000 100 47 Pacific & European Tel. 47; Guar. Debs. (red. Y oun 101 104 101 104 3 16 11 June and December. ii 

11,839 bl 4/0 Hone B. aseo e e 7 8 7 8 5 0 0 April and October | == 

3,381 | £100 Cert. 6% Submarine Cables Trust . . „eee sees eee eee e e | 125 130 124 129 414 6 T a 256 

15,609 10 Py West African Telegraph n.... e oo ee oreet nnnn 24 33 2 3 49 3 December and July ...| add 
£200,000 | 100 5% Do. 6 per Cent. Debentures (red.) . 88 101 98 101 418 9 | Marchand September eee 

30,008 | 2) A West Coast of Amerlea ..................... e eere eee à l l - pee - 
£150,000 100 47 Do. 4 per Cent. Debentures . . 100 103 100 103 317 8 | January and July...... * eee 

88,321 10 ed. | West India and Panama . . i 1i 4 14 56 May and November ... 18 - 

34,563 10 6/0 Do. 6 per Cent. Ist Preference 9i 91 9} 94 9-3 3 på »$ 9 e 

4,669 | 10 6/0 Do. 6 per Cent. 2nd Preference 7 8 7 8 710 0 "P 2 | shi ú 
£30,000 100 | 65 Do. 5 per Cent. Debentures . . 104 107 104 107 413 6 | January and July...... e | eee 
£389,731 Stock 4% Western & Brazilian 4 per Cent. Debenture Stock ...| 100 104 100 104 3 16 11 June and December ... wen | "y 
205,908 10 3/0 Western Telegraph (late Brazilian Submarine) ..... 143 151 14} 15} 41110 Mar., June, Oct., Dec. 151 14} 
£75,000 100 sy |" Do; 6 per Cent. Debs. (2nd Series, 1900) ...... | 106 109 106 109 411 9 | June and December... sas ave 
£158,100 100 | 67 Western Union 6 per Cent. Sterling Bonds (red.) . 98 103 98 103 5 16 6 | Marchand September | one en 
| | TELEPHONES. | 
44,000 £5 | 3/0 Chili Telephone (fully paid) . | 2 8 2 8 613 4 | August 2] | 2} 
224,850 10s. 0/1} | Consolidated Telephone Const. & Manufacturing . 4 } Å ere 

72,680 l 217 | Monte Video Telephone Ordinary .................. . + $ i | 5 00 | November ............... | 

86,492 1 10 Do. 5 per Cent. Preference ee i 1 1 l 5 0 0 " 

490,000 5 3/0 % AAA Ä N 54 5} 51 53 5 4 4 | February and August 68 | 54 

15,000 10 6/0 Do. 6 per Cent. Cumulative Ist Preference ... 4 15 14 15 4 0 0 » T T" | 

15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference A t 15 14 15 4 0 0 90 » 1411 

250,000 5 2/6 Do. 6 per Cent. Non-Cumulative 3rd Pref. .. 54 52 5g 5] 4 8 1l 59 » 53 
1,329,471 | Stock 947 Do. Debenture Stock 34 per Cent. (red.) ...... 95 100 98 100 310 0 June and December. 834 9* i 
171,504 1 0/4 „ ; l i ] 5 0 0 | April and October...... " 

$8,000 | 5 2/6 United River PIE e. | 44 51 4i 5 76.310 |JUL eres eee ase 

16,639 5 1/4 Do, 5% Cumulative Preference ..................... 4i 51 4i 5t 415 3 June and December . 
£179,947 | Stock IX I^ Do 6 per Cent, Debenture Stock (red.) | 3 106 103 106 4-14 4. | » * í . 6 
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ELECTRICAL COMPANIES’ SHARE LIST. 


* In caloulating the yield on this security, yaliowanos hae been meds ee but not for redemption. 


t The London Sook Exchange Committee refuses to quote thease, 


Last | Paxviove Rave rea] | PER Bumm Dom 
Drei- NAMB, hilary Pricer, . Drenam Don. Donne WI 
DEND. | Jan. 31. _ Feb. 7. T Expo Fx». 7. 
ELECTRICITY SUPPLY COMPANIES. | £ s. 4. iade! | Highest | Lowest 
— Bl'okh'th & Gr’nw’ch D'st'ct Elec. Lt. Ord. (fully pd.) i i i i — sts as es 
-7/92 | Bournemouth and Poole Elec. Supply Ord............... 13 13 13 13 $00 e.. i - »s 
4/6 Do. 4% Cent. Cumulative Pref. ............... 10 11 10 11 4 110 | eee ds i 
2/6 | Brompton & Kensington Electricity Supply hee 7 8 7 8 316 0 ase af 74 
3/6 Do. 7 per Cent. Preference . . . . . . .: . a | 8 9j 313 9 ‘Marchand September 8 a 
si Calcutta Elec. Supply Ordinary (fully paid) ivi 6 7 bei wwe was os 
4/0 ae Cross & Strand Electricity Supply Corp. 1C 11 1 111 318 3 February and August 1t 101 
M Do, (Noa, $0,000 to 60,000) ee 5 919 1 10 11 „ KE j 10 2: 
2/3 per Cent. Preference . . 71 6 6 af 813 0 | = - Sas 
2/6 Chelsea Etecrioity Supp ierit d F 7 7 310 7 „ 8 E 
444 Do. A per ebenture Steck (red.) . 109 111 109 111 4 1 1 June and December... «es vos 
5% “Chi Edison let Mort.5% ay edo Bonds (red.) 100 110 100 110 41011 | April and October...... A EN 
7/0 us: London Electric Lighting Ordinary ............ lo iN lop 11 544 and August 11 10 
6Z o. : per Cent. Cumulative Preference VA ETE 13 14 13 14 4 5 9 January and July...... 13] 13 
5% |* Do. 5 per Cent. Debenture Stock (red.) ....| 123 127 123 127 318 9 | June and December... 254 oes 
25 County of London and Brush Prov. Ordinary ........ 9 m s i as wes P. ous DN 
6/0 Do. 6 per Cent. Cumulative. Preference ......... 13 14 18 14 4 2 9 | Marchand September as ris 
44% Do. 44% Deb. Stock Certs. (all pd.) (red.) 108 111 108 111 418 - | 10] ee 
10Z Kensington and Knightsbridge N 12 13 12 13 41 6 e - 508 
6 Do. Cent. 1st Preference ............ — 7} 7 7 7 317 5 January and Jaly...... bs = 
E London Eleda Suppl ly ¢ Ordinary ..... ee einsi 2 2 1 2 " aa 8 ae 
8/0 Do. 6 per Cent. Preference ...................... mS b 5$ 4; b 514 93 - e s 
4% Do. 4 per Cent. Ist Mortgage Debentures ...... 101 103 101 103 818 1 | Mar., June, Sept., Dec. Sey ss 
5/0 | Metropolitan Elec. Supply € Ord. (Nos. 1 to 62,500) ...| 14} 15} 14 1M 346 April and October...... 18} 143 
3/71 D. #4 pe 62,601 to 85.000) . 14 16 14 15 3 5 8 iss li wide 
4z per Cent. Deb. Stock First Mortgage .. 115 117 111 117 31611 June and December .. " sec 
24/8 r Cent. Mort. Deb. Stock (red.) 95 97 95 97 813 3 wes 95} ile 
6/0 DE lectric Ordinary 22 6 „%% 99098 6 0 Seoneeeeseaces 1 1 15 163 3 15 0 March 9955*09000090096009090€ eee LII 
5/0 | Oxford Electric Ordinary iekost TENER vane 7 6 '] 390 m - Sos 
8% | Rand Electrico € 10138 4 ove - - 
5% | River Plate El. Lt. & Tr'ct/n, Ltd., 6% let Mor.Deb... 76 85 75 85 518 0 ne RU dio 
$2 Rora klectrio Company of Montreal Shares 150 170 180 170 411 3 ds "e 
4X |" per Cent. ist Mortgage Debentures ...! 106 106 | 104 106 4 5 6 | April and October...... m wee 
ze Bt. ramus and Pall Hal baal Ordinary ....... 101 16 | 10 16 : s : August les sei 
/6 | Do. 7 per Cent. Preferenoooo . ese. rr) s - es 
xs South TEs P Rlsekrie bo a Ordinary (fully paid) 4 4 1 bes - "m "T 
5/0 | Westminster Electric Supply Ordinary........... TNR 14 15 14 15 317 5 | MarchandSeptember 15) 141 
ELECTRIC MANUFACTURING, &c., COMPANIES. | | 
7d. Aron Electricity Meter 6 per Cent. Cum. Pref. ...... i q i | € 17 3 855 95 ši 
"TT British Electric Works Co. Ordi secesee %%% ¼ % ¶õ,— 4 1 t ese eee aoe FTT) 
n ; & per Cent. Cumulative Preference .......... i 1 | s s ' 85 ss 
SE Do. First Mortgage Debentures  ............ ..... 97 99 97 99 4 58 ivs i ise dus 
5/0 | British Insulated Wire Ordinary. ME | 18 11 18 14 311 6 i m" E: 
8/0 Do. Preference ................ —Ó pes 6 6} 6 6} 413 4 d si eee 
2/0 Brush Electrical Engineering.. ee. eui 1 2 1 2 5.00 dures MEC URS Hi due 
1/21 Do. 6 per Cent. Pref. Non-Cumnlative ......... 2 3i 2 24 5.1 1 kis eas 
447 Do. 4i per Cent. Perpetual Deb. Stock . . 110 118 no nS 318 5 Sa Aapa ed o 
417 Do. 2nd Debenture Stock (red.) .................. , 103 10$ 102 105 4 5 9 | June see isi 
6/0 | Callender’s Cable Construction Ordinary ..... sarena. AS 14} 1 11 58 8 53 14} age 
2:6 Do. b per Cent. Cumulative Preference ......... e $ 6 $ 6 i 43 4 srs RO 
44% Do. per Cent. 1st Mortgage Deb. (red. ) 110 113 110 118 3 18 3 November and TR T bes 
0/93 | Castner-Kellner Alkali Co. (fully paid) 1 1 1 l 616 5 oy | i ben 
0/7! | Chadburn’s Ship Telegraph Ordinary .......... e 1 1 8 6 8 on l 85 - 
0/7 Do. 6 per Cent. Cumulative Proference e l 1 56 8 8 | iie sés 
193 Crompton and Co. (Nos. 1 to 32,098) ....... $$ 1 3 4 410 9 | January and July. is 
5% Do. ö per Cent. First Mortgage Deb. (red. )- 93 101 93 101 419 0 55 - - des 
0/$ | Davis and Timmins 6 per Cent. Cum. Pref. ............ 1 t 1 T "T wits ae 
1/9} | Edison and Swan United (*' A” Shares) (£3 paid)... 3 2 3 2} 7 3 9 | February and August " » 
2/93 Do. (5s pad) . Y 1 4 t 613 4 m | : 
4% Do. 4 per Cent. Mortgage Deb. Stock (red. ee 93 95 93 95 4 4 3 June aud December. ane AUS 
5/11 Edmundson’ s Electric Cor orero ion Ord. (falig pd. des 41 5 4 H 514 3 early E - i 
1/2} | Electric Construction Co. (Ulm (i 3 2 2 2 5 1 1 | January and July. 23 20k 
2/90 Do. i per Cent. e reference ......... 22 3¢ 3i 3t 46 2 II. - - 
47 Do. «per Cent. lat Mortgage Deb. (red.) ...... 103 108 103 106 315 6 | January and July...... - e~ 
ys Henley's p egraph Works Ordinary ............ — 13 14 . 13 14} tm and August, 11. joo 
dis Do. 4} per Cent. Preference ......................- 5} 6 5 6 $15 0 | 50 5 b; see 
4 Do. per Cent. Mortgage Deb. Stock (rad: )..] Hui 114 li 114 40 0 " 50 ss ee 
10/0 | India Rubber, Gutta Percha, &c,, Works . . 21 232 21 22 41010 | 3l; 21] 
4Y Do.  4per Cent. 1st Mortgage Deb. (red.) . 100 104 100 104 81611 ! March and September s d 
12/0 . Construction and Maintenanoe saioka ee] 37 4 37 41 4 7 9 March and July. . 39 373 
4 ee Cent, Debeature Bonds, 1909 ......... 102 105 103 105 316 2 ri - awe 
3 Do. ufacturing Ordinary  .................. - 9 10 9 10 810 0 0 ove ove ie 
2/6 Do. p per Cent. Cumulative erence. 53 6 $ 6 43 4 e. eve ese 
5/0 | Willans and Robinson Ordinary .............. een 9$ 10 9 1 4 8 9 April and Ootober..... "n wns 
8/0 Do. ö per Cent. Cumulative "Preference — 7 7 7 7 317 6 PA és 77 sas 
41% Do. 41 per Cent. lst Mortgage Debentures ...| 104 106 10 108 4 0 3 May and November. ii sis 
ELECTRIC RAILWAYS, TRAMWAYS, &o. | 
6/0 Blackpool and Fleetwood Tramways......... . . 6. 0 174 183 Mà 18 $15 8 - PESE » 
5% Brisbane Tramway 5 per Cent. Debentures............) 104 106 104 106 414 4 isi see e" 
7% Bristol Tramways and Carriage age Ordinary 5 335 21 33 21 217 3 February and August Hs 
oes Do. Cumulative Preference (£6 paid)  ......... 6} 6} 6} 6} ss ss EM ove 
4% Do. 4 per Cent. Deben ture. . 117 118 117 118 87 3 ove — sigs 
9/0 British Electric Traction Ordinary (Nos. 1 to 30,000) 16 17 16 17 3 10 7 - 163 - 
.. | De (Cos. 60,001 to 75, 000) . . . . ꝙ 15 1 16 16 si sss bes is 
6/0 Do. 67 Cum. Pref. (Nos. ,001 to 60,000). — 13 13 13 13 478 - 1311 13} 
5% Do. 65 per Cent. Perpetual Debentures ......... 125 128 125 133 318 6 eee 133 | vus 
1/9 N Ar & Belgrano 6% A“ Cum. Pref.......... Í 5i 4i : 5 17 1 ese $à | e 
eee 0. BOO eee „6666 „„ „„ „„ „ „6 0660 „ „0% BBE 20 6% „60 eser as 2 2 ese vee eos 
5% f 1 y er cent Debentures .................... . Ha r i 10 $ n 7 $ EM eee m 6 | E 
0 tr ndor Ordinaarrgghh . 2 0 0 une Decem oat 
217 | City and South London Railway Con. Ordinary A 6 61 39 62 3 1 3 | January and July... 61 594 
" Nos, 22, 501 to 60 ,000) (£5. 10s. paid, nu 4 8 $ 5 m au T ae 
1 po: 1576 Cent. Perpetual Preference (1 455 e iu 11 : 1 n January and July...... -— 8 
1 . O. 6 „%%% „ % %% „%% % % % %%% %% „%% „6% „ %% „ % „„ egress [II FE oe 
47 Do. yee ni. Perpetual Popian: — À 125 130 125 180 8 111 | May and November .. 128 des 
air e Tramways Ordinary „„ e 18 ist 3 : 5 33550 March and September "m F 
e F DO. d per Cut. EIUVIOIQIIUOS .ssssroseosoo „%%% % %% „ „ „40 90 
44% «4 per Cent. Debenture. . sesoses. 113 115 l3 113 $1711 January and July...... ves " 
1/3 ' Kidd rm’ nst'T& Dist. KE. L. A Tr ct^n 5x Pref.(£8 pd.) 8 8 414 1 ' May and November... a sa 
24% Liverpool Overhead Railway Ordinary fj " 19 9 385. and August $ pi 
ð% Do. A per Cent. Preference ..... 88 ———.⁊n—9 13 13 13 13 315 6 | and’ 895 as 
47 Do. er Cent. Debenture . . 103 107 105 107 $1411 January July...... due s. 
.. | New ende Traction Ordinary .................. Mente 3$ 4 H 4 s | - wae “a 
6/0 Do. 6 per Cent. Cumula vo Preference 232 * 5 51 3 54 $ 9 1 i May . eee eee $5 aoe 
eg Oldham, Ashton and Hyde Elec. Tramway Ord....... m" See 18 19 T" | February and " ni 
5/0 5 per Cent. Preference ........ . s " 10] 4 1111 ‘i 75 is ss 
5/10 toner y poet dd on reb o Preference .. LETTI] nè 113 ni Tu l hy + ooo eet eee 
t. Cum ve — 0 0 ' 41011 si 885 
34 .. Waterloo My City Ordinary. .. . . . . . . 6 101 104 10 10 3 18 4 | Jane and December ... 108j 10$ 
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A PLEASING announcement, and one which displays the 
characteristic generosity of the late Prof. D. E. Hucnes, was 
made by the President at the meeting of the Institution of 
Electrical Engineers last week—viz., that Prof. Huemes has 
bequeathed the sum of £2,000 for the foundation of a David 
Hughes Scholarship’’ in connection with the Institution. 
This announcement was received with great acclamation, and 
all present must have been gratified that the name of this 
distinguished electrical scientist and inventor will be per- 
petually associated with the future history of the Institution 
in a manner so thoroughly practical and useful. We give 
below the text of that portion of the will of the late Professor 
which relates to the bequest :— 


I direct and ‘declare that the legacy of two thousand pounds, so 
bequeathed to the said Institution of Electrical Engineers, of which I am 
Past President, shall be invested by them in any manner for the time 
being authorised by law for the investment of trust funds, for the purpose 
of founding in connection with that Institution a Scholarship Fund, to be 
called the David Hughes Scholarship Fund. And I direct that the annual 
income produced by the investments for the time being constituting the 
fund shall be given each year to a student preparing himself for the career 
of an electrical engineer, under conditions similar in all respects to those 
under which the fund now known as the Sir David Salomons Scholarship 
Fund is administered, but so that if and so often as for any reason the 
Scholarship hereby founded shall not be for any given year awarded to any 
student, the annual income of the Fund for that year shall be invested in 
manner aforesaid and added to the capital of the David Hughes Scholar- 
ship Fund. 


Tux experiments made by Prof. Gorca and Mr. Burcu and 
described in another column, point almost conclusively to the 


correctness of Prof. Gorch's hypothesis as to the seat of the 
„shocking E. M. F. of the malapterurus electricus. He is of 
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opinion that the seat of the E. M. F. is in the nerve centre, and 
not in the so-called electric organ. But what, then, is the 
function of this organ? We are still inclined to think that 
it combines the duties of connection board and condenser, and 
that it is for this reason that Nature has made the “ dises 
thin and of high resistance to serve as dielectrics between the 
conducting albuminous fluid in the compartment spaces. 
The observation, that the excursions of the electrometer due to 
transitory currents passed through the same circuit were 
different in nature to the currents generated by the fish itself, 
does not necessarily disprove this, as to realise the same con- 
ditions it would have béen necessary to charge simultaneously 
each of the surfaces of the 580 discs witha transitory E.M.F. 
of 0-048 volt. | | 


— — 


Tux policy of the London County Council with regard to 
telephony is not, as it should be, to look after the interests 
of Londoners and to do its best to promote an efficient ser- 
vice. We publish in another column an account of the debate 
on a report of the Highways Committee with regard to Mr. 
Garner's recent circular letter to London telephone users, and 
from this it is evident that the policy pursued is simply and 
unreservedly % bas la National Telephone Co." In Mr. 
Gaixk's reply to the committee’s report it is seen that, in 
exchange for underground facilities, the company offer a 
service at the same cost as that to be offered by the Post 
Office—that is to say, Londoners would obtain at once, or as 
soon as the removal of the wires from overhead to under- 
ground can be started, a better service than at present 
and at a lower cost, instead of having to wait until the 
promised Post Office service is developed from practically 
zero to full magnitude. The London County Council will 
not accept this ** sporting offer," however, unless the proviso 
is added that the company afford subscribers to Post Office 
exchanges free inter-communication facilities within the 
metropolitan telephone area. Were the company to give 
way in this, it would mean that, if there are say 1,000 sub- 
scribers to the Post Office exchange (which would be a fair 
number to start with), these subscribers are to have free 
inter-communication with all the National Telephone Co.’s 
subscribers, numbering 80,000. It should be remembered that 
the company already pays to the Post Office 10 per cent. of 
its gross receipts from subscriptions, a tax which during the 
last six months amounted to £64,176, or almost exactly half 
the sum paid as dividend to the shareholders. 
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Tux above figure is taken from the directors’ report of the 
National Telephone Co., which is given in full in another 
column. It will be seen that the usual dividend of 6 per cent. 
is recommended on the ordinary shares, but the reserve fund 
is to be increased by £80,000, as against £60,000 for the pre- 
ceding half-year, this total of £140,000 comparing well with 
the £100,000 of 1898, and bringing the reserve fund to 
over £760,000. This sum will have grown automatically 
(apart from subsequent half-yearly additions) to over 
£1,000,000 by the date of the expiry of the company’s 
licence, even assuming that there is to be no renewal after 
the year 1911; and it will be remembered that £1,000,000 
is what has been computed as the amount of water in the 
company’s capital. It is interesting to note, however, that 
the reserve fund is apparently invested in the company's own 
business. The actual amount set aside for depreciation is 
not stated, but is included in the item for administration, 
management, wages, &c. Probably the company consider 
that the publication of the exact figure for depreciation might 
interest compelitors even more than its own shareholders. 
The threatened competition, however, and the frequent com- 
plaints against the service appear to have had little effect in 
warning off new subscribers, for the erection of 10,000 
additional lines is announced as having been carried out 
during the half-ycar, this work and the capital-account share 
of laying underground lines representing an increase in the 
value of the company's undertaking by nearly £870,000. 


. 


TELEPHONE engineers are always glad to consider systems 
in which some of the operators’ work is done by the 
subscriber himself, especially if the capital cost of an 
exchange is thereby diminished. Thus, the call-wire system 
has been patiently tried in some cases, although its success 
has been limited, owing to the difficulty of educating the 
average telephone subscriber up to it. The Kellogg “ divided 
exchange system is an attempt to solve the problem in a 
different manner, and as is seen by an article in another 
column, a large exchange utilising this system haa just 
been built in St. Louis. The subscribers are divided 
into four sets. The board is divided into four corres- 
ponding divisions, which are in their turn divided into 
multiple sections in the usual manner; but the subscribers in 
any one division are multipled only over the sections of that 
division, and are only represented on the other division by 
indicators and answering jacks. Each subscriber is provided 
at his end of the line with four keys, marked to correspond 
with the four divisions, and these send positive or negative 
currents between one of the two lines and earth, according to 
which key is depressed. The indicators at the four divisions 
at the exchange are polarised accordingly, the calling sub- 
scriber having found out from his telephone directory in 
which set the wanted subscriber is, presses the correspond- 
ing key. At present the Kinloch exchange is only equipped 
for 2,200 lines, a number which could easily have been dealt 
with on the ordinary multiple system, and unfortunately no 
figures are given to enable the costs to be compared. The 
diminished cost of the multiple sections has of course to be 
compared with the extra cost of the indicators and of the 


subscriber's extra switch, to enable an estimate to be made of 
the size of exchange at which an economy is apparent. The 
boards at St. Louis are intended, however, for an ultimate 
capacity of 20,000 subscribers (there being room for 5,000 
jacks on each section) a number which would be large to 
deal with in a single exchange on the ordinary multiple 
system without transfer boards. 


08 


Cable Interruptions :— Date of Interruption. 


TOM. V v .. June 21, 1899 
Cayenne — Pinbhiere sss . Oct. 11, 1899 
Tantier— Tarifiliii . 37—j q Jan. 3, 1900 


Glass Making by Electric Furnace.— An American glass 
maker has applied the electric furnace to the melting and 
moulding of glass. 


Delay on Telegraph Land Lines.—Owing to snowstorms, 
there has been some delay on the Post Office land telegraph 
lines during the week. 

South African Land Lines.—Reuter’s Lorencgo Marques 
correspondent stated yesterday that telegraphic communica- 
tion with Pretoria had been interrupted for the last two days. 


The Electrical Engineers (R.E.) Volunteers.— The sum of 
£8,000 previously allotted to the detachment of the Electrical 
Engineers Volunteer Corps for the purchase of plant is to be 
increased to £5,000. 


The Taunton Municipal Technical Institute.— This insti- 
tute was opened on the 18th inst., with some ceremony, by 
Prof. S. P. Thompson. Subsequently Prof. Thompson gave 
& lecture on “ England's Leeway in Education." 


The Cape University. —By the will of Dr. W. Hiddingh, a 
wealthy Afrikander, the Cape University is benefited to the 
extent of £25,000, with a site for new university buildings, 
and £5,000 for the foundation of a scholarship. The South 
Africa College likewise receives £10,000. 


Personal.—According to the Electrical Neview of New York, 
Prof. Reginald A. Fessenden has resigned his chair in the 
electrical engineering department of the Western University 
of Pennsylvania, to accept a position in the signal department 
of the United States Weather Dureau at Washington. 


The Royal Society. —A mong the Papers down for reading yes- 
terday was one by Prof. R. W. Wood on the Photography 
of Sound Waves and the Kinematographic Demonstration of 
the Evolutions of Reflected Wave-Fronts, with especial refer- 
ence to the Relation of the Wave-Front to the Caustic.” 


The Cambridge Mathematical Tripos.—The proposals for 
remodelling the Mathematical Tripos came up for decision at 
the meeting of the Senate held yesterday afternoon. The 
whole of these proposals were rejeoted, thus leaving unaltered 
the schedule of subjects in Part I., and the Senior Wrangler- 
ship and order of merit are retained as before. 


Niagara Power.—According to the  Zlecirical World of 
New York, about one-sixth of the total power used in Buffalo 
comes from the Falls. The United States Government 
now proposes to use the current in the new post office, 
and in every direction the use of Niagara Falls current is 
rapidly extending. 

Motor Cabs in Berlin .—-Germany appears to have been 
somewhat behind the rest of the world with regard to motor 
cabs, as it is only just announced that an accumulator cab 
has been put on the streets of Berlin. It carries 44 cells ina 
box slung beneath the cab, and these will suffice to carry the 
vehicle a distance of 80 miles. The cabs are fitted with 
taxameters. 


The Birkbeck Institute.— The biennial conversazione of 
the students of this well-known institution was held on Satur- 
day evening last, Feb. 10. In spite of the heavy snowstorm 
which was falling, the number of those present was very large, 
amounting to nearly 1,000. There were numerous scientific 
exhibitions of a very interesting character dealing with various 
branches of physics and chemistry. A most enjoyable even- 
ing was spent. 
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General Electric Co.'s Staff Dinner.—Last Saturday the 


annual dinner of the General Electric Co.'s staff took place. 


There was a large attendance both of ladies and gentlemen, 
and the function was as successful as it always is. Among 
the speeches especial interest attaches to Mr. R. E. B. 
Crompton’s reply to the toast of “The Navy, Army, and 
Auxiliary Forces" Mr. Hugo Hirst was in the chair, and 
among the other speakers were Mr. Dane Sinclair, Mr. Roger 
Wallace, Q.C., Mr. Max Byng, and Mr. J. 8. Raworth. 


Newcastle Section of the Institution of Electrical Engineers. 
—At the meeting of the Institution of Electrical Engineers 
held on February 8 the President (Prof. Silvanus P. Thompson) 
announced that the following gentlemen had been elected on 
the committee of the Newcastle section of the Iustitution of 
Electrical Engineers : Chairman, Mr. A. W. Heaviside; vice- 
chairman, Mr. W. D. Hunter ; hon. sec., Mr. J. F. C. Snell ; 
committee, Messrs. C. Burnett, H. F. Friederick, J. H. Holmes, 
J. A. Jeckell, W. C. Mountain and the Hon. C. A. Parsons. 


The ‘‘ Send-Off” Dinner to the Electrical Engineers’ 
Volunteers.—A letter from the honorary treasurer (Mr. H. 
Edmunds) appears in avother column. Mr. Edmunds has 
subsequently informed us that Major R. E. Crompton has 
arranged that the date for this dinner shall be Saturday, 
March 8, 1900. It will probably be given at the Great 
Eastern Hotel, Great Eastern Station, Liverpool street, E. C., 
at 6.80 p. m., but full particulars will be forwarded together 
with tickets to entertainers of the corps. Mr. Edmunds adds 
that it would very much facilitate matters if intending enter- 
tainers would send in their names at once. 

The Nernst Lamp.— A German contemporary states that 
the Allgemeine Elektricitäts Gesellschaft, which is erecting a 
supply station at Göttingen, is taking steps to introduce the 
Nernst lamp there, and the necessary arrangements are being 
made with intending consumers. In addition to the ordinary 
tariff for current metered, a charge of 50pf. (6d.) per week 
will be made for the hire of the lamp, which will include the 
spirit lamp ſor lighting it. Automatically-lighting lamps 
will not be supplied in the first instance. A candle-power of 
25 Heffner candles (about 22 English standard c. p.) is 
guaranteed with about the same consumption of current as 
that of a 10 c.p. incandescent lamp. | 


Peculiar Accident to Underground Telegraph Wires.—A 
peculiar, but at the same time most unfortunate, accident 
occurred in connection with underground telegraph cables in the 
City of London on Wednesday afternoon. One of the Post Office 
workmen, while repairing wires in a surface box at the corner 
of Queen-street and Cheapside, upset his naphtha lamp and 
set fire to the gutta-percha wires within the manhole, of which 
there were some 800. Considerable inconvenience was caused 
thereby, as all the wires were interrupted, and it took some 
time to restore them, owing to the lead tablets bearing the 
descriptive particulars of the circuits having been fused by 
the excessive heat. It was not alone the Post Office telegraph 
service which was disturbed, but also to a certain extent that 
of some of the cable companies whose wires pass through the 
same tubes. 

Telephone Control in Massachusetts.—A bill has been in- 
troduced into the Massachusetts Legislature with the object 
of bringing the telegraph and telephone services (particularly 
the latter) under the official supervision of the Board of 
Gas and Electric Light Commissioners. For two or three 
years past bills of a similar character have been introduced 
into the Massachusetts Legislature, but hitherto they have 
failed to become law. The present bill differs from the one 
presented last year in that the authority granted to the Com- 
missioners is recommeadatory rather than mandatory, they 
being empowered only to make recommendations when they 
think that the tariff of the companies should be reduced. ‘The 
Railroad Commissionersin the same State have similar powers, 
and it is found in practice that any recommendations made by 
them are effective, the railroad companies probably considering 
that the Legislature will enforce the recommendations if the 
company fail to follow them. 


Transformation of Phases without Change of Voltage.— 
The American Electrictan states that the Niagara Power Co. 


has installed a pair of transformers which are notable 
on account of the fact that they change the phase of the 
power passed through them without any change whatever of 
the pressure. The transformers are rated at 500 kw. each, 
and are designed to supply some three-phase 2,200 volt loads 
on the Canadian side of the Niagara river. These were pre- 
viously supplied from machines belonging to the same com- 
pany but located in the power house of the Niagara Falls 
Park and River Railway Co., which was burnt down 
some months ago. This load will hereafter be supplied from 
the large 2,200 volt two-phase power plant on the New York 
side of the river, requiring therefore a transformation from 
2,200 volts two-phase to 2,200 volts three-phase. The two 
transformers are Scott connected on the secondary sides. 
One, the main, has a transformation ratio of 2,200 to 2,200, 
while the other has a transformation ratio of 2,200 to 1,900. 


An Electrical Pilot Torpedo.— The employment of a pilot 
engine in advance of a special train is a common practice on 
railways, and proposals have not been wanting of methods of 
connecting this engine to the train by electrical means, in 
order that any obstruction on the line may be at once com- 
municated to the driver of the train. The Obecchioni pilot 
torpedo, described in some of our Continental contemporaries, 
is designed by its inventor to perform a similar function in 
protecting ships from collision. Its shell resembles that of a 
Whitehead torpedo, and it is connected to the vessel it is to 
protect by two pairs of wires. One pair conveys current to 
the motors driving the screw propeller of the torpedo. 
Two metal feelers project from the head of the torpedo, and 
if these collide against anything, they close a contact connected 
in an alarm bell circuit on the ship by the other pair of wires. 
A mechanical switch worked by a lever attached to these 
feelers reverses the direction of rotation of the motors at the 
same time, by switching over from one set of field windings 
to another wound in the reverse direction, the switch falling 
back to its original position as soon as the torpedo is no 
longer in contact with the foreign object. It is proposed to 
let this apparatus, floating half-submerged, precede the ship 
by about a quarter of a mile; but no indication is given in 
the description how the torpedo is to be steered. 


Paris 1900 Exhibition—The Paris correspondent of the 
Daily Telegraph states that there is considerable probability of 
the Paris International Exhibition not being ready for public 
inauguration next Easter Sunday, April 15th, as previously 
arranged. Even should the official opening take place on 
the date fixed, it seems likely that many of the buildings 
will be incomplete, and further, that the Exhibition will 
only be opened during daylight for some time after its 
inauguration. He says that owing to the flooding of the 
Seine “the monumental palace of electricity has sunk in 
at one extremity to a depth of nearly 10ft., and the architects 
are extremely doubtful of being able to raise the building 
or even to provide against the possibility of further shifting.” 
This is not the only electrical calamity associated with 
the Exhibition, for it transpires that the contracts for 
the lighting of the entire grounds and buildings have fallen 
through, and that therefore arrangements of a satisfactory 
nature cannot at this date be concluded, as no firm can 
be found willing to undertake to supply the enormous plant 
required at so short notice." A similar report, but not 
quite of such a pessimistic nature with regard to the 
electrical contracts, is published in the Courrier du Soir. This 
journal also says that it is unlikely that the Exhibition 
will be sufficiently advanced to be opened on April 15th, 
and suggests May 1st as being more probable. This state 
of affairs, however, it attributes merely to difficulties which 
have arisen with regard to the supply of electric light cables, 
the demand for electrical energy having by far exceeded 
what was originally anticipated, and the cable manufacturers 
being unable to supply sufficient material in time. 

The New York Rapid Transit Tunnel. After several years 
of hopes and disappointments over the rapid transit tunnel 
question in New York, there is at last a promise that the 
enterprise will soon be undertaken and completed within three 
years. Recently bids were received by the Rapid Transit 
Railroad Commissioners for the construction of the under- 


576 


McDonald—was accepted. Mr. McDonald’s estimate for the 
entire work is $35,000,000. The cost of the road will not be 
confined entirely-to the amount of the accepted bid. The 
city, in addition to agreeing to give the contractor every 
facility for pursuing his work, is to acquire for him by con- 
demnation or purchase all the real estate needed for terminals, 
and to pay the cost of the terminals with a 10 per cent. profit 
to the contractor; and for this purpose an extra sum is allowed 
of $1,750,000 in addition to the contract price. The lease of 
the road is to begin with the completion for operation of each 
section, and is to continue for 50 years. At the end of that 
time it may be renewed for 25 years, at a rental not less than 
. that which has been paid during the last ten years of the 
first term. The lessee is to pay as rental all the interest on 
the bonds issued by the city to pay for building the road, 
also the interest on the bonds issued during the time 
of construction to meet these interest charges. All of 
that part of the road which is in the lower part of the city 
will be underground, but the sections in the upper part of the 
city will be run partly on the surface and partly on overhead 
structures. The terms of the contract require that every 
portion of the tunnel shall be made waterproof with felt 
and asphalte so that no water whatever can enter it from the 
ground. Mr. McDonald intends to begin work on the road at 
the points where the greatest difficulties are to be met, and 
then to open up at other places in turn, so timing the begin- 
ning at each place that the entire road will be finished and 
ready for the equipment at the same time. The work, he 
states, will give employment to 10,000 to 12,000 men. 

The Functions of the Engineer.—At a meeting of the 
Glasgow Association of Students of the Institution of Civil 
Engineers, on February 8, Sir William Preece delivered 
an address on The Functions of the Engineer." He 
attributed the success of the modern engineer to the displace- 
ment of rule-of-thumb methods, although in his own branch 
of the profession, practice had always been in advance 
of theory. He divided the practice of engineering into 
three branches: civil, military, and naval. In the term civil 
engineering he included all thoze branches of engineering 
which were applied to supplying people's wants and comforts ; 
to providing the home with pure air, pure water, pure food, 
pure light; to the improvement of the means of transport 
and communication by railway, tramway, telegraph, and tele- 
phone. The engineer utilised matter wherever it could be 
found: he delved into the crust of the earth for ores and 
minerals; he surveyed the bottom of the sea as a bed for his 
cables; he explored the surface of the earth, and irrigated the 
land to prepare it for the growth of articles of necessity, use, 
and luxury. He utilised the great principle of energy to 
transform it into its various forms of heat, light, electricity, 
sound, ** chemism, and material motion. He added: 

Life is not free from bis gra:p. He has developed further the Empire 

of Bacteria, and has encouraged the minute microbe in couniless 
armies—to liquefy and purify our sewage, and to become the sca. 
venger of our homes and our cities He has by defensive measures 
freed the soil and the river from those ruthless bacterial enemies who 
invade our frames and bring disease and death in their train 
The rapid progress of modern engineering i» phenomenal. . . Take 
any form of energy and examine its utilisation in any field of industry. 
Take only one instance of the application of electricity. See how it comes 
to the aid of the sailor! It controls the rudder, it ventilates the interior 
and the living space of the ship, it forces the draught and assists the 
raising of steam, it revolves the turrets, it trains and controls the guns, it 
handles the ammunition, it purifies the drinking water, it lights up the 
ship internally, it enables the captain to sweep the horizon with the bril - 
liant rays of the searchlight, and to communicate with his tender or 
with his commauding officer acrosa space independent of weather, night, 
eason, fog or rain. 
As regards the making of the engineer, he strongly advocated 
& broad, solid, general education in the first instance, not 
specialised in any way until the pupil hai reached the stage 
when he could work and think for himself. He did not 
advocate the early teaching of science, but strongly approved 
the cultivation of the love of Nature and of science by 
encouraging in children the collection and naming of plants, 
the love of animals and a knowledge of their habits, and the 
observation and explanation of the daily occurrences of life. 

The Malapterurus Electricus.“ Some time ago (The 
Electrician, Vol. XLII., p. 746) we referred to the interesting 
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research being carried out by Prof. Francis Gotoh in connec- 
tion with the electric organ of the malapterurus electricus, the 
electric fish of the Nile. Some further experiments, made in 
conjunction with Mr. G. J. Burch, of capillary electrometer 
fame, with a nerve preparation from one of these fish, are 
described in the latest number of the Proceedings of the Royal 
Society. The fish was anwsthetised and then killed, and a 
strip of organ with the nerve was carefally dissected out and 
kept at a temperature of 5°C. As a result of observations 
with a capillary electrometer, a curve was plotted for 
a length of 15mm. of the electric organ, representing 
about one-eighth part of the whole E.M.F. of the 
shock from the entire fish. The time-lag between the 
excitation of the nerve and the record of an E.M.F. proved 
larger than on a previous experiment, bat of the same 
order—viz., 0:017sec. or 0-018sec., instead of 0:0105ec.; aud the 
duration of the organ response was also longer—0-089sec. 
instead of 0-021s8ec. There was no trace of a change in sign 
during the discharge, the voltage, after the time-lag mentioned, 
rising fairly sharply to a maximum (in 0 007sec.), and then 
falling more gradually (in 0:016sec.) to zero. The experi- 
menters made obvervations of induction currents, condenser 
discharges, and transient currents passing through the same 
circuit, but in no case obtained a curve of time rela- 
tion resembling the organ response. The length of 
the nerve fibre from the seat of excitation to the 
organ strip was 40mm., aud the authors think it probable 
that the greater part of the time was occupied by the slow 
transmis-ion of the excitatory state along the finest sub- 
division of the nerve within the organ near the ultimate 
endings. The maximum E. M. F. obtained was 25:10 volts, so 
that for a whole organ the E.M.F. would be about 200 volts. 
As the number of ** discs" in the piece of organ tested was 
about 530, this works out to 0:048 volt as the E. M.F. of any 
one disc, which it is interesting to compare with that of the 
sciatic nerve of the frog, found by the same experimenters to 
be 0:038 volt. It should also be mentioned that, while Prof. 
Gotch was dissecting the anesthetised animal, the division of 
a nerve branch with metal scissors whilst the organ was 

rasped by a metal forceps caused a strong shock to pass, 
which he felt up to the elbow. After a comparatively few 
successful experiments the excitability of the nerve suddenly 
failed, and this was attended by inability of the organ to 
respond, whether a stimulus was applied to the nerve or to 
the organ substance. Measurements of the resistance of the 
organ were made, and it was found by taking measurements 
longitudinally to the column and transversely (i. e., across and 
parallel to the ‘‘discs” respectively) and obliquely, that the 
resistance of the thin dises was considerably higher than 
that of the albuminous composition between them. 
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MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


SATURDAY, February 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
IL am, Students’ Visit to the Davies-street Station of the West- 
minster Electric Supply Co. 
INSTITUTION OF MECHANICAL ENGINEERS 
2.30 p.m. Graduates’ Visit to the Central London Railway Depot. 
Aesemble at Caxton-road entrance, 200 yards from Shepherd’s 
Bush Green. 
WEDNESDAY, February 21st. 
Rox al. MicroscoricaL SociETY. 
8 p.m. Meeting at 20, Hanover-square, W. 
THURSDAY, February 22nd. 
INSTITUTION OF ELECTRICAL ENGINEELS. 
8 p.m. Ordinary General Meeting, when the adjourned discussion on 
R. P. Sellon's Paper, The Standardisation of Electrical Engineer- 
ing Plant," will take place. 
FRIDAY, February 23rd. 
PuysicaL Socixrr. 
ó pm. Meeting in the Rooms of the Chemical Society, Burlington 
House, Agenda: Prof. R. W. Wood, of the Wisconsin University, 
U.S.A., will exhibit and describe his (1) Photographs of Sound 
Waves and the Kinematographical Demonstration of the Evolu- 
tions of Keflected Wave-fronts ; (2) a New Seudoecope ; (3) 
Diffraction Colour-Photographs ; (4) Artificial Parhelia. 
ROYAL [NeTiITUTION, 
9 p. . Evening Discourse by Prof. J. H. Poynting, F. R. S., entitled 
„Recent Studies in Gravitation. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounNiEg D'ALRk.] 


Asymmetries in the Zeeman Effect.—In observing spectrum 
lines resolved into triplets by the action of the magnetic field, 
one is struck by the symmetrical position and the equal 
intensity of the outer components of these triplets. There are, 
especially in the case of iron, a number of the stronger lines 
which seem to represent ideal cases of triplets, as originally 
predicted by Lorenz’s theory. It is only after more attentive 
inspection that several faint triplets are seen in which one of 
the outer components appears more intense than the other. P. 
Zeeman mentions that he had concluded that there was no 
evidence of a directing influence of the magnetic field 
on the orbits of the light-ions. Voigt, however, deduced from 
his theory that normal triplets must show in weak magnetic 
fields a greater intensity in the outer component towards the 
red, and a greater distance of the outer component towards 
the violet. Zeeman has confirmed these results separately, 
having observed a small difference of intervals in the iron line 
8783-46, and a decided difference of intensities in the triplet 
and quadruplet of cadmium 4678 and 4800, and in the triplet 
and quadruplet of zinc 4680 and 4722. He considers that 
these asymmetries do not decide the relative merits of Voigt’s 
and Lorenz's theories, but confirm the common basis of both. 

[P. ZEEMAN, Proc. Akad. Amsterdam, Dec. 30, 1899.) 


Ionisation of Complex Solutions.—To theoretically determine 
the ionisation of complex solutions of given concentration, 
J. G. MaeGregor first finds, from conductivity observations 
made on simple solutions 1 and 2 respectively, corresponding 
values of dilution and ionic concentration for a sufficient 
number of solutions of each, and plots curves with dilutions 
as ordinates and ionic concentrations as abscisse. They have, 
roughly speaking, the shape of rectangular hyperbolas, and 
thus have no rapid curvature except at moderate dilutions. 
Having obtained the curves for both solutions, it remains to 
find two points having the same abscissa and having ordinates 
satisfying the conditions of the equation 

Ni VI + Na Va =I, 

where N,N, are the concentrations and V,V, the original 
dilutions. This can be done by inspection, or by drawing a 
new curve with ordinates equal to the sum of the ordinates of 
the first curves and N,/N, times the ordinates of the second 
curve, drawing a line parallel to the ionic concentration axis 
and at a distance J/N, from it, cutting the new curve ina 
point, a normal from which on to the concentration axis cuts 
the two curves in the points required. The ionisations are 
then equal to the product of the abscissa into the ordinate of 
each point respectively. The author also solves the converse 
problem of determining the concentration from the ionisation, 
and shows that both methods are experimentally confirmed. 

[J. G. MacGREGOR, Trans. Nove Scot. Inst., 10, 1898-99. ] 


Molecular Susceplililities.— The magnetic susceptibilities of 
the elements are being gradually unravelled, but we are still 
far from a clear and accurate insight into their system. The 
molecular susceptibilities of the elements of the iron group 
have been studied by.O. Liebknecht and A. P. Wills, and those 
of the rare earthy elements corresponding to the same group 
by H. Dubois and O. Liebknecht, chiefly by the method of 
dropping the solutions in a strong magnetic field. In the 
former group Jäger and Meyer's interesting series of atomic 
susceptibilities of Mn, Fe", Co, and N, in the ratio 6:5:4: 2, 
is not confirmed, the numbers being 6:98 : 5:86 : 470: 2 
instead. Wiedemann’s series a, a+b, a 2b, a-- 26 agrees 
rather better with facts, but a still closer approximation is 
obtained by putting b=1'25a instead of 1:15a. In any case 
there is a sudden rise from chromium to manganese and ferric 
iron, and a gradual fall from the latter to cobalt, nickel, and 
copper. In the rare earths investigated there is, on the 
other hand, a gradual rise from cerium to praseodymium and 
neodymium ; a decided rise in samarium, gadolinium, and 
erbium ; and a sudden fall to ytterbium at the end of the 
series. Slight admixtures of any of these to iron may lead 
to surprising results. Some of the elements have almost 
ceased to be rare. 

[LrEBENECHT, WILLS, and Dugros, Ann. d. Physik, No. 1, 1900.] 


Specific Electric Strength.—The ‘electric strength” of a 
gas as defined by Maxwell—i.e., the E. M. F. at the instant of 
discharge—is not a true constant for any given gas, since it 
increases in all gases on diminishing the width of the spark 
gap, slowly at first and then more rapidly. Baille and 
Paschen define as the specific electric strength ’’ the spark 
potential in any gas referred to air under the same conditions. 
This ratio, again, is not constant, as it increases in hydrogen 
and carbonic acid on reducing the spark gap. A. Orgler pro- 
poses another definition, and shows that it actually leads to a 
quantity truly characteristic for each gas, and independent of 
the pressure and the width of the gap. He divides the 
difference of potential required to bridge the gap into two 
parts, one of which overcomes the transition resistance at the 
surface of the electrodes, while the other perforates the gas 
itself. Since the former is independent of the width of gap, 
it can be eliminated by differentiation. If 6 is the width of 
the gap, and A and B the spark potentials in the gas and in 
air respectively, the author defines the specific electric 
strength by the formula 


K 


dA. dB 
dê ' dd 


x is unity for air, 1:050 for nitrogen, 0-888 for carbonic acid 


and oxygen, and 0:568 for hydrogen. 


[A. ORGLER, Ann, d. Physik, No. 1, 19C0.] 


Magnetic Viscosity.—When iron is introduced into a feeble 
magnetic field it does not at once assume the magnetic 
intensity corresponding to the field. The retardation has been 
described by the term magnetic viscosity or magnetic after- 
effect. In its numerical evaluation a difficulty occurs in the 
determination of the initial value of the magnetic intensity. 
But that difficulty is avoided by keeping a disc of the 
metal in question rotating. It is evident that whatever 
magnetisation is then indicated, especially if it is con- 
stant for various speeds of rotation, must be the initial 
or instantaneous magnetisation itself. Such a disc has 
been studied in this manner by Lizzie R. Laird. The 
disc was made of rolled iron 0:062em. thick, 4-5cm. in 
diameter, and twice annealed. The ratio of the initial to the 
final magnetic intensity was 0:872. To follow the course of 
the after-effect in time, the authoress employed a system of 
photographic registration, every other system having failed 
owing to the rapidity of the phenomenon. In the particular 
case investigated the final state of things was attained in 
12 seconds, during which the intensity rose from 87 to 
100 per cent. and the susceptibility from 57 to 100 per cent. 
of its final value. This result is purely empirical, and no 
formula can as yet be given. 

[L. R. Larrp, Ann. d, Physik, No. 1, 1900.] 


Magnetic Dispersion of Becquerel Rays.—The action of the 
magnetic field reveals & heterogeneity in Becquerel rays 
which is of the greatest interest. The dispute as to whether 
Becquerel rays are deflected by a magnet or not is closed by 
the fact that some are and others are not. P. Curie has 
devised a method of testing the magnetic deflection which 
admits of quantitative measurements. The radiant substance 
is placed on a block of lead and surrounded on two sides by 
other blocks of lead, and on the remaining sides by the pole 
pieces of an electromagnet. Above this apparatus are 
placed two metallic plates facing each other, one of 
which is kept at a high potential, while the other is 
connected with an electrometer. When the magnet is 
unexcited the rays pass between the plates and produce a 
discharge. When it is excited it may happen that the rays 
are deflected and absorbed by the lead walls, in which case 
there will be no discharge. It is found that when the distance 
between the plates and the radiant body is small, say 3cm., 
only some 25 per cent. of the rays are deflected. At greater 
distances they are all deflected. The fact that polonium rays 
are not deflected at all leads the author to believe that the 
most penetrating rays are the most easily deflected, a very 
remarkable result, considering the behaviour of Röntgen rays. 


[P. Curie. Comptes Rendus, Jan. 8, 1900.] 
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INGLETON WATER-POWER ELECTRIC SUPPLY WORKS. 


s Rad is a picturesque little Yorkshire village of some | village electric lighting. Out of all proportion to the size of 
1,600 inhabitants. Its chief attraction is its healthful situa- | the hamlet or the magnitude of the undertaking, the Ingleton 
tion on the hill slopes of the West Riding; its principal | electric supply works merit careful consideration and study 
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trade, apparently, granite quarrying. This sequestered spot | on the part of electric light engineers; and we make no 
has recently presented to electrical engineers an unusually | apology, therefore, for devoting to so small a scheme such a 
instructive object lesson in the utilisation of water power for | large proportion of our space this week. 
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The attitude of electrical engineers towards water power 
utilisation in this country has been very diversified. While 
some have held the extreme view that the rivers and coast 
tides of Great Britain afford a prolific source of power for 
electrical supply, others have proclaimed the opposite extreme 
view, that coal, and coal alone, is the source of our energy, 
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INGLETON WaTER POWER ELECTRIC SUPPLY STATION. 


and that all attempts to utilise water power are a delusion 
and a snare. In both extremes there is lack of reason; for 
while it is demonstrably true that there is no very widely 
distributed nor large amount of water power commercially 
available in this country, it is equally patent that here and 
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example, the utilisation of the Teme has not met with 
unqualified approval, but has been, on the contrary, much 
lamented locally; at Buckingham a small electricity supply 
works was originally driven by the Ouse, but steam power 
subsequently replaced the energy of the stream. Better 
success, however, has attended other efforts in this direction ; 
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and we may cite the recently remodelled works at Carlow, 
Ireland, and the water power plant at Laxey, as evidence 
of this. 

The neighbourhood of Ingleton :would appear to afford 
remarkably good means for running electric supply works 


€ — — m —— a s 


DETAILS OF THE WE'R CONSTRUCTION. 


there throughout the land there are specially favoured spots, 
affording a sufficiently abundant and steady supply of water 
power to work, either entirely or in part, electricity works 
large enough for local demands. 

Unfortunately, electrical engineers have not always been 
happy in the selection of these spots. At Worcester, for 


entirely by water power. The river Greta flows through the 
village, and the sharp declivity of its course immediately 
above Ingleton has enabled an effestive fall of some 30ft. 
to be obtained, with only a moderate capital outlay on retain- 
ing works and conduits. At a point about 900ft. above a 
convenient location for the power house, a weir was thro va 
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A WINTRY VIEW OF THE Power HOUSE AND FENSTOCK. 


VIEW OF THE WATER-CHUTE ABOVE THE INGLETON WaTER-PowER STATION. 
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across the stream. Details of the construction of the weir 
are shown in an accompanying scale drawing; the principal 
dimensions inelude a width of 40ft. and a height of 5ft. Near 
the right bank, the weir has a sluice admitting to a 30in. 
wrought iron pipe line, which follows for a short distance the 
course of the stream. The lower end of this pipe dis- 


ONE or THE Dynamos. 


charges into a wooden chute, by which the head water 
is conveyed the remainder of the distance to the pen- 
stock above the power house. The course of this channel 
is shown in the map and in the photographic view of the 
chute. At the present moment the iron hand of winter has 


— 


CABLE LAYING IN INGLETON. 


been laid on the works, which will account for the frozen 
appearance in the view of the penstock, &c.; but, we may 
add, severe as the frost has been, it has not once interfered 
with the maintenance of electrio supply. 

Our readers will have been enabled by the foregoing brief 
account, and with the aid of the illustrations, to perceive how 


thoroughly Messrs. Gilbert Gilkes and Co., of Kendal, the 


contractors for the eutire undertaking, have developed all the 
possibilities of this mill site. The result of the construc- 
tion work thus far described has been to create an effective 
working head of 27ft. at the turbines. We will now 
enter the power house and see how this is utilised. 
It seems almost absurd to dignify the simple little structure, 
with its one room, with the lofty name of power house; 
yet in design and equipment the building is amply adapted 
to all present requirements. Within the machinery room 
are two Vortex turbines, each provided with a separate 
intake from the penstock and a separate draught pipe 
leading to the tail race. The turbines run on horizontal 
shafts, each developing from 15 n.r. to 20 n.». according to 
the condition of the water supply at the time. Each 
turbine drives its own continuous current dynamo by means 
of rope gearing. Our illustrations show exactly how this 
is arraBged, and the type of dynamo employed. The 
dynamos are shunt wound, to give either 45 amperes at 
250 volts or 35 amperes at 880 volts, as required for charging 
cells. A simple switchboard is erected near the centre of the 
room, facing the dynamos, and is equipped with the necessary 
switches and instruments. 
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A STREET LAMP. 


Such are the provisions for generating electric current 
by means of water power at Ingleton. So simple, indeed, 
are these provisions, that probably no. power house in the 
world requires less attention. Beyond the fact that the 
manager calls once a day to oil up and see that all is in order, 
it is found quite practicable to leave the place locked up. All 
other necessary regulation is done at the battery house, which 
is situated at about 500 yards from the power house and 
nearer the centre of the village. The battery house is 
a three-storeyed structure, and has been equipped with 116 
cells of 780 ampere hours capacity by Messrs. Drake 
and Gorham. In this ample storage battery the Ingleton 
Electric Lighting Co. have wisely provided themselves with 
a strong bulwark against the evils of breakdown at the power 
house; and it cannot be doubted that the security of an 
installation of this description is greatly increased by abun- 
dant storage capacity. One of our illustrations shows the 
switchboard connections at the battery house and the power 
house. 

Distribution is effected on the three-wire system, by means 
of Callender three-core lead-covered and armoured cable. 
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There are three feeding points, fed by Callender triple- 
concentric lead-covered and armoured cables. The entire 
system has been designed for about 2,000 8 c.p. lamps. 
A considerable amount of public lighting has already been 
carried out, some 382 gas lamp-posts having been fitted with 
82 c.p. glow lamps, one lamp in each post. Formerly street 
lamps were not lighted when the moon was supposed to be 
shining over Ingleton, and even on dark nights all lights were 


extinguished at 10 p.m. The advent of electric light has made 


moonlight a superfluity, and hasadded half-an-hour to the time 
when the village folk are expected to have turned indoors. 
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In conclusion, we wish to express our thanks to the principal 
contractors for the undertaking, Messrs. Gilbert Gilkes and 
Co., for their kindness in supplying us with material for the 
numerous illustrations accompanying this article. We believe 
that, when the accounts for the first year’s working of this 
interesting little station are published, they will be found 
to be fully as interesting and instructive as the works have 
been in their initiation. Indeed, if good manayement is well 
maintained, the analysis of future Ingleton accounts should 


teach many a useful lesson as to the cost of water power 


electric supply works in this country. 


CORRESPONDENCE. 


THREE-PHASE RAILWAYS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: In the discussion on the Swiss visit, Mr. A. P. 
Trotter is reported as having said: Mr. Ferranti had already 
spoken of the enormous complication of the switching arrange- 
ments, but surely the diagram seen that evening of the 
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At the same time, very great power was required to mount the 
25 per cent. gradient and overcome tractive force and rack 
friction, and these points, combined with the low speed, resulted 
in a lot of bulky machinery having to go into very little space. 
Perhaps at first sight the locomotive has the appearance of 
being complicated, but as a matter of fact, when the different 
parts of the gear are analysed, we find that a three-phase 
locomotive is more than usually simple. 

Curiously enough, the horse-power of each motor on the 
Jungfrau locomotive (see Fig. 1) is about the same as each of 
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Fic. 1.—ORkRLIKON ELECTRIC LOCOMOTIVE. 


The two handles to the extreme right are for working grooved brakes on the rack wheels. A is the handwheel for putting the two band brakes on rotor shafts on and off. 
l B is the switch for the rotor resistance. The projection at the extreme left ts for carrying one end of the coach. 


gearing on the locomotive showed what an enormous handi- 
cap they had to struggle against, It seemed that there was 
room for a considerable amount of simplification in the loco- 
motive switchgear, to say nothing ‘of the immense amount of 
work which was spent on the resistances.” 

Something in the slides—which I fear I exhibited some- 
what hurriedly—has evidently given Mr. Trotter a fright : it 
may be interesting, therefore, to give a few further particulars. 

In designing the Jungfrau locomotive a very short wheel 
base was necessary, because the axles (two for rack wheels 
and two for ordinary supporting wheels) have fixed centres. 


the motors on the Central London Railway locomotive (Fig. 2), 
the respective sizes being :— 


Jungfrau. 
Speed, 550 revs. 


Central London. 
Speed, 240 revs. 

Diameter of rotor, 25in. Diameter of armature, 22Jin. 

Length of rotor, 163in. Length of armature, 28in. 

Considering that the Central London motor is gearless, and 

crowded between road wheels 42in. diameter, we see that 
the Jungfrau motor is somewhere about the same over-all 
size as it would have been if driven by continuous current 
at the same speed. Another interesting fact is that, although 
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Fic. 2.—Four-Motor LOCOMOTIVE or THE CENTRAL LONDON RaiLWAY. THE SHADED PORTIONS 8HOW THE RESISTANCES. 
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the Central London motors are worked series-parallel, they 
each have about (in bulk) as much resistance as have the 
Jungfrau motors, which are rheostatically controlled. 

With regard to the other mechanism, it should be remem- 


bered that all these mountain railways carry a quantity of 


special gear in the way of brakes and automatic devices for 
working same. Some of this gear is put on to meet the 
Government regulations, and other gear is added by the con- 
tractors, because, like all contractors, they think they know 
more about the matter than Government officials can tell 
them. Anyhow, there is no harm done in having several 
alternative methods of stopping on gradients of 25 per cent. 
But if Mr. Trotter is trying to insinuate that because the 
motors are three-phase more brake mechanism is required, 
he is entirely off the mark. As a matter of fact, it is a 
characteristic of such motors that whilst in circuit their 
speed cannot exceed that of synchronism plus the slip of say 
4 per cent. 
themselves, and this has told in no small degree in the 
adoption of three-phase traction. 

I might explain that, as the traffic on the Jungfrau line is 
at present irregular, there is a possibility of a locomotive 
descending whilst the one going up is standing say at a 
station. In order, therefore, to prevent the generators being 
motored round, a resistance is inserted in the stator circuit. 
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Fic. 4.—ConNECTIONS OF SWITCH-GEAR ON JUNGFRAU LOCOMOTIVE. % 


(On the Gornergrat line this resistance is in the central 
station.) When the line is finished, and there is considerable 
traffic, the inequalities of the load on the generating station 
will cancel out, and the power given back to the line by 
the descending will assist in working the ascending loco- 
motives. 

Possibly the series of levers to the front of the picture were 
considered a complication. However, if Fig. 1 is examined, 
it will be seen that these levers form the simplest arrange- 
ment of band brake. 

Mr. Trotter's remark that there seemed to be room for 
simplification to the switchgear is, I think, best answered by 
showing side by side the two diagrams Figs. 8 and 4. Fig. 8 
shows an ordinary car wiring diagram (solenoid controller) for 
two 30 m.r. continuous- current motors, whilst Fig. 4 shows 
the connections for the Jungfrau locomotive, which are surely 
simplicity itself. It stands to reason that a plain rheostatic 
switch without any magnetic blow-out or series-parallel con- 
nections Should be much simpler. The writer especially 
looks upon the absence of any arc-suppressing device as 


They therefore constitute an excellent brake in 


a distinct advantage of the three-phase traction motor. Such 
arcing as does occur is at a low voltage and very feeble, due 
possibly to the short air-gap of the motors and the fact that 
the magnetic circuit is built up wholly of soft steel plates like 
a transformer. 

The rheostatic method of control allows of an extremely 
regular, and therefore a rapid, acceleration, and there being 
no liability of jerk, as is often the case in changing continuous 
motors from series to parallel and back again. 

Mr. M. B. Field sketched some curves showing the losses 
on the Central London as compared with the loss on an ideal 
three-phase railway. I think, however, that something like 
Fig. 5 would meet the case better; and from this (a bad case, 
by the way, so far as the railway is concerned) the advantage 
of having series-parallel control is not so evident, especially 
when we consider that it necessitates the use of the rotatory 
converter with its expensive first cost and attendance, con- 
stant loss of power and risk of breakdown, or being thrown 
out of step at & critical moment. 

Towards the end of his remarks Mr. Field would appear 
to suggest that the Swiss firms did not understand the con- 
tinuous-current series motor and the series-parallel controller ; 
therefore, &c.! I wonder if anyone would dare to say so much 
at a meeting of the Swiss Institution of Electrical Engineers ? 
My own impression is that America cannot teach the Swiss 
electrical engineers anything. 

Mr. Mordey excuses the equipment of the Central London 
Railway by saying that the ** Burgdorf-Thun line was started 
a few months ago, but the Central London was schemed years 
ago ” ; as much as to say the former line was schemed quite 
recently, which is, of course, very far from being the case. 

Messrs. Westkunz and Thormann (who, some may remember, 
showed the Institution parties round the Oerlikon works) 
reported to the Jungfrau Railway Commission in favour of 
adopting three-phase traction at an earlier date than the 
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Stops at say 150 yards intervals as on a street car. 


Stops at 920 yards intervals, which is the average distance on the Central 
London Railway. 


Fic. 5. 


decision to adopt the rotatory converter sub-station system on 
the Central London line. The Gornergrat line was opened 
in 1897, and the Stansstad-Engelberg line in 1898, so that the 
decision to employ three-phase currents in these cases must 
have been made somewhere about 1896 or earlier. 

It seems to the writer, that in working railways by electricity, 
an essential for keeping a good time schedule is that the sub- 
stations should be at very frequent intervals and the mazi- 
mum speed as constant as possible. Grant these, and the 
case for three-phase traction is strong indeed. On the six 
miles of track of the Central London there are four sub- 
stations (Notting Hill, Marble Arch, Davies-street, and 
General Post Office), whilst on the Jungfrau eight-mile track 
there are 12 sub-stations. 

One advantage of having sub-stations at frequent intervals 
is that the driver of the locomotive on that, section can tell 
the distance he is from any point by noticing the rise or fall 
in voltage as he approaches or recedes from a feeding point, 
and he may also know at once if another train enters that 
same section. 

Mr. A. E. Levin thinks that an exceptionally heavy holiday 
traffic would disorganise a three-phase line; but surely 
such conditions upset any line to some extent. I take it that 
when asked to get out his quantities, powers, &c., the engineer to 
the three-phase line would take full cognisance of such a con- 
tingency. In the event of an exceptional overload I should be 
more afraid of the rotatory converters being thrown out of 
phase than of a three-phase motor refusing to turn for lack 
of voltage. 
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Mr. Levin recommends increasing the continuous current 
‘voltage from 500 to 750; but whatever advantage resulted 
from this in the direction of saving copper, &c., would also 
hold good for multiphase work. 

After all, the point is not so much what should have been 
done on the Central London /iail-cay or the Dublin and Mid- 
dlesbrough tramways, but how future railway lines are going 
to be equipped.— Yours, &oc., E. KILRVURN Scorr. 

Old Charlton, Feb. 5. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: My attention has been drawn to the report of the 
** Discussion on the Visit to Switzerland," at the Institution 
of Electrical Engineers, in your issue of Jan. 19, in which it 
is stated that I said that the three-phase motora made for the 
Jungfrau Railway by Messrs. Brown, Boveri and Co. were 
uglier than those made by the Maschinenfabrik Oerlikon. I 
made no such statement. What I said was that the Brown 
Boveri motors ran quicker than the Oerlikon motors, having 
six poles a3 compared with eight in the latter. 

In confining myself strictly to the ten minutes allotted to 
each speaker, I was unable, as I had intended, to express my 
opinion of the many excellent points possessed by the Brown 
Boveri locomotives, notably the great simplicity of their con- 
trolling arrangements, and the admirable way in which they 
handled the exceedingly heavy traffic throughout the whole of 
the summer season of last year.— Yours, &c., 

Westminster, S. W., Feb. 10. Cuas. A. CARUS-WILSON. 


CAMBRIDGE ENGINEERING LABORATORY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your very kind and appreciative notice of the 
opening of the John Hopkinson Memorial Wing of this labora- 
tory there is one point which I would beg leave to correct. 
The gift which I spoke of as having been announced to me 
by telegram is not a model, but a complete outfit of poly- 
phase apparatus, suitable for demonstration and testing ; and 
the donors are not the American but the British Westinghouse 
Co.—Yours, «c., J. A. Ewe. 

Cambridge, Feb. 12. 


ELECTROLYTIC CENTRIFUGAL PROCESS FOR 
THE PRODUCTION OF COPFER TUBES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır : Some years ago I availed myself of the hospitality of the 
pages of The Electrician to make a reclamation of my discovery 
of the synchronous rotation (parallel running) of alternating 
dynamo-electric machines. Confiding in that spirit of impar- 
tiality which is characteristic of The Electrician, I have now 
io request that you will publish in your next issue the sub. 
joined rcelamation of the electrolytic centrifugal process 
described in The Electrician of the 9th inst. The reclamation 
is a copy of my contribution to the discussion on Mr. Cowper- 
Coles’ Paper read at the meeting of the Institution of 
Electrical Engineers, when Mr. Cowper-Coles’ Paper was 
read.—Yours, &oc., Henry WILDE. 

Alderley Edge, Feb. 12. 

— [We give below the text of Mr. Wilde's contribution to the 
discussion, as furnished by him to us.—Ep. Z.] 


“I have read with much interest the Paper of Mr. Cowper-Coles on au 
electrolytic centrifugal process of producing copper tubes. May I point 
out that the process described is identical with the one patented by me in 
18775, No. 4,515, which has been in successful operation in Manchester and 
elsewhere for more than 20 years. By the publication of his Paper Mr. 
Cowper-Coles has, however, rendered an important service to the electro- 
metallurgical industry in exposing the fallacy of submitting electro- 
deposited surfaces to the friction of foreign subetances during the process 
of deposition. His Paper also contains much valuable information on the 
electro-metallurgy of cupper which is not available in other publications. 
Subjoined are extracts from the specification and claims of the patent 
referred to. 

* Whereas attempts have been made from time to time to substitute 
iron rollers covered with a thin layer of copper by means of electricity, for 
the solid copper rollers used in calico-printing and in other processes, but 
owing to tbe expense of the battery power and the slow rate at which the 
copper was deposited in the reguline state, such attempts have not hitherto 
been commercially successful. 


AN 


Now my invention consists in giving to the electrolyte or depositing 
liquid iu which the roller to be coated is immereed, or to the positive and 
negative el:ctrodes themselves, a rapid motion of rota ion, in order that 
fresh particles of the electrolyte may be brought successively in contac: 
with the metallic surfaces. By thia means powerful currents of electricity 
may be brought to bear upon small surfaces of metal without detriment 
to the quality of the copper dep sited, while the rate of the dep sit is 

tly accelerated (page 4). 

“Instead of producing the whirling motion of the electrolyte by the 
rotation of the roller b as above described, i? may be produced by the 
rotation of the positive electrodes y mounted on a revolving frame, or by 
paddles revolving in the annular space between fixed electrodes and a fixed 
roller (page 5). 

“This invention may also be applied to the electrolytic method of 
refining copper described in the specification of letters patent granted to 
J. B. Eikingi m, November, 1865, No. 2,838 (page 4). 

*' Claims— First, imparting a rapid whirling or rotatiog motion to a 
depositing solution in the mauner and for the purpose deacribed. 

" Lastly, the app'ieation of the whirling or rotatory motion of the 
electrolyte in the refining of copper and the apparatus for effecting the 
same, as shown and described.“ ; 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: It may be of interest to your readers to know that 
the centrifugal copper process, described by Mr. Sherard 
Cowper-Coles in a Paper which appears in ‘your number of 
Feb. 9, was thoroughly investigated some years ago in one of 
the establishments producing copper by the Flmore process, 
and was abandoned on account of certain defects which their 
long experience of deposited copper had proved to them to be 
fatal. 

As a laboratory process it may be very good, but it breaks 
down in practice. — Yours, &c., 


London, Feb. 18. W. Stepney Rawsoy. 


OHM’S LAW—WAS IT DEDUCTIVE OR INDUCTIVE? 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In reference to your reviewers remarks in The 
Electrician on Friday, Feb. 9—viz., that Ohm did not find 
out his law by experiment," I should like to refer you to 
Cajori's History of Physics, p. 227-231, in which he gives 
an abstract of the experiments by which Ohm established his 
law in January, 1826. His readings were represented very 


satisfactorily by the equation XU where r is the 


intensity of the magnetic effect of the conductor whose leng:h 
is *, a and b being constants depen iing on the exciting 
force and the resistance of the remaining parts of the circuit.” 
By increasing the exciting force" the valus.of a changed, 
but b remained constant. Afterwards he established experi- 
mentally the formule giving the strength of the current for 
the cases when cells are grouped in series and when in parallel.” 
It was in 1827, a year later, that he published his theoretical 
deduction of Ohm's law.—Yours, &c. 
London, N., Feb. 18. 


ANNEALING ARMOUR PLATES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the American Notes," in the Jan. 19 number 
(p. 442) of your valuable paper, there appears an article on my 
process for annealing armour plates, at the conclusion of 
which there is the following paragraph :— 

With the present system each transformer must have its own alternator 
and exciter, and in this connection the question arose in the discussion, why 
choking coils are not used in the secondary circuit instead, which would 
require the running of two wires only, and would enable both transformers 
to be supplied from the same alternator. The reason why this apparently 
simpler method is not used was not explained. 

n reply thereto I will say that in a Paper read by me before 
the American Institute of Electrical Engineers on Oct. 28, 
1895, a copy of which I herewith enclose, you will find on 
pages 642-648 a description and illustration of a choking coil 
as actually used, in the summer of 1895, at the works of Chas. 
Cammell and Co., Sheffield, England. In practice it was 
found that, since one annealer is fast enough to keep ahead of 
other work, the method of regulating the field of the alter- 
nator is far more simple and economical than the use of & 
choking coil. It had the further advantage that the wires were 
always dead except at the time when actual annealing Was 
done. The primary average E.M.F. being 800 volts, with & 


Victron A. MUNDELLA. 
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maximum of nearly 500, might give some unpleasant shocks, 
especially on board of a man-of-war, which is practically one 
ground. If more than one annealer were to be used at any 
one time, the best arrangement would be to use a rotary 
transformer, to be operated from an 80 to 110 volt 
continuous circuit, which is always to be found on 
board a man-of-war. The rotary and choking coil could then 
be mounted on a truck with wheels, and brought into the 
vicinity of the annealer proper. You will also notice that the 
choking coil is placed in series with the primary of the 
annealer, and not with the secondary. A little reflection will 
show that a secondary of a single turn carrying 10,000 
amperes is not suitable for the introduction of a choking coil 
in series therewith. The process has thus far been adopted 
by the American, English, and French navies.— Yours, &o., 
Lynn, Mass., U. S. A., Feb. 2. F. C. Leur, Jr, 


DEPARTURE OF ELECTRICAL ENGINEER VOLUN- 
TEERS FOR SERVICE IN SOUTH AFRICA. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: You will probably have seen a letter from Mr. 
McMillan, honorary secretary to the dinner committee who 
aro arranging for a good “ send-off” for the Electrical 
Engineers (R. I.) Volunteers leaving for South Africa. I 
would like to take this opportunity of saying that already a 
good response has been made to this appeal; and that many 
gentlemen from different parts of the country are sending 
their cheques, though frequently stating that they will not be 
able to be present at the dinner. Thinking that this may 
form a precedent with regard to others of your readers, I 
would intimate, by your courtesy, that we should like a good 
response from the entertainers of our friends who are going 
abroad, and shall be glad to receive cheques from those who 
also will not be able to attend the dinner.— Yours, &c., 

Henry EDMUxbDs, Hon. Treasurer. 

Westminster, S. W., Feb. 12. 


A YEAR'S EXPERIENCE OF THE “FREE WIRING” 
| SYSTEM. 


BY C. 8. VESEY BROWN, A.M.INST.C.E. 


During the past twelve months the writer has had so large a 
number of inquiries from local authorities as to the arrange- 
ments made by the Lincoln Corporation for free wiring, and 
also as to the results, good or otherwise, of these arrange- 
ments, that the following experience and opinion may serve 
the double purpose of giving some information to those who 
require it and release the writer from the almost daily 
oceupalion of answering queries. 

First, as to the arrangements made with the National 
Electrice Wiring Co. (Ltd.). A contract was entered into 
between both parties, which provided, amongst other matters, 
that the company should wire free of initial cost the premises 
of any householder who desired to use electric light and whose 
house was in proximity to the area of supply ; and for the use 
of the installation the company charged the Corporation (who 
charge the consumer) the sum of 1d. per unit for all units 
used at the average maximum demand and 1d. per unit for all 
used beyond, the readings of the demand indicators and 
meters taken quarterly by the Corporation being accepted as 
correct by the company. The Corporation collect the free 
wiring rental, and remit tame once a quarter to the company. 

The Corporation provide a form of agreement to be signed 
by the consumer, the company doing the necessary can- 
vassing. The contract provides that at any time after the ex- 
piration of five years the installation may be purchased by the 
Corporation or the consumer upon agreed terms. It also pro- 
vides: (1) The company may not sell or transfer its business 
in Lincoln to any other party without consent of the Corpora- 
tion; (2) the Corporation may not do wiring work for sale or 
profit, or contract for “ free wiring in a similar manner to 
that made by the company, as long as the contract is in force; 
(8) the contract may be determined by either party at six 
months' notice. 


A consumer who vacates his premises does not require to 
give notice of his intention, other than the usual notice to the 
Corporation to disconnect his meter; neither is a succeeding 
tenant bound to take over the Free Wiring Co.’s installation 
or agreement. . 

In the comparatively short time that the contract has been 
in force in Lincoln the question of change of tenancy has not 
been tested, The foregoing are the principal clauses of the 
contract, and form with slight exceptions the basis of all the 
company's other contracts. 

The operations of the company and the syatem in Lincoln 
may not appear large to many central station engineers, but 
it may not be generally known that gas is sold for 2s. 1d. per 
1,000 cubic ft. inclusive of meter rents, &c., and that therefore 
the rental of the free-wiring installation added to the price of 
supply finds a strong opponent; however, the scheme has so 
far recommended itself that during the period under review 45 
houses were connected out of a total of 185 : of these 45, two 
installations were bought by private treaty before they were 
long in use, and the figures given are for the 48 in existence 
on Jan. 1, 1900. 


. The connections were as follows : — 


Shops, &c. Residences. Public-houses, 
Ist quarter 195 N 0 
Zid. . sevens S 3 2 
Sd G0 avearent acces D aiiis 2 0 
qih- «lO. arna 5 vm 0 
Total........... du DU quie 15. ee 2 


Number of lamps (8 c.p. equivalent) credited to these pre- 
mises at the end of the year was as follows :— 


Shops Residences. Public-houses. Total. 
DOI: duces 483838 52 1,115 

The units used during the year were as follows :— 
Shops Residences. Public houses. Total. 
5,765. N 699 13,416 


On investigating the records of the demand indicators, the. 
following results appear: — 


The daily use for each class 
Public-houses., 


.. 232 hours 


Residences. 


Shops. 
we. 212 hours 


1:55 hours 


of consumer of his average 
maximum demand for the 
whole year 


The low average of the public-houses was due to the fact 
that they only came on in the spring. | 

The results so far show that the class of consumer who has 
taken advantage of free wiring" is on the average a good 
one for the Corporation. 

The principle of free wiring has been criticised from 
all points of view, either by central station engineer, wiring 
contractor, or consumer, but it is beyond any doubt that, if 
the wiring is properly done and looked after, and the price 
of supply is not too high to compete reasonably with gas, 
there is a very large field in the lighting of houses occupied 
on short tenancies. It is just this class of property (a very 
large one in most towns) that the supply authority has hitherto 
been unable to reach, for it is seldom that a tenant will put. 
what is practically a fixture on to other people's property, and 
competition amongst landlords is keen enough to prevent 
them spending money on wiring houses for what is still con- 
sidered a luxury in some places. 

Hitherto it has been the experience of central stations that 
the wealthier and more important business premises and 
private residences are wired and supplied as soon as supply is 
commenced ; but along the line of route of these well-to-do 
houses and shops are others less pretentious, the owners or 
occupiers of which either cannot or do not care to run the 
risk of spending the capital required to fit up their premises for 
electric light, and yet are prepared to pay the annual cost 
in just the same proportion as their neighbours; and it is 
here that free wiring" steps in to help both the supply 
authority and the would-be consumer. The latter is able to 
try the experiment ; and if it succeeds, he is in the position of 
knowing that he may buy the wiring at a price certified by the 
supply authorities’ officers; and if success is not obtained, 
then he need not trouble himself when vacating the premises 
as to the price of fixtures, &e,—usually a knotty problem 
to solve, 
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From this very brief review of the experience of a first year’s 
working of the system, the writer is convinced that no supply 
authority, be they Corporation or company, which has not 
power to do wiring, ought to be without some such aid to 
help to increase the demand at the central station. It has the 
effect of stimulating competition amongst wiring con- 
tractors to canvass for consumers, and it enables all who 
wish to use electricity to do so on comparatively easy terms. 

It cannot fail to do good to the electric lighting worke, 
even though these latter may be in a flourishing condition 
and classed amongst those stations which are “paying their 
way.” Another feature, which applies more particularly to 
local authorities, is the moral" duty of these authorities 
to place before every inhabitant of the district over which 
they have control the means of using electricity if they so 
desire it, seeing that the said authority have practically a 
monopoly. Limited companies have many ways of inducing 
householders to become users of electric light, which local 
authorities are unable to adopt by reason of their constitution 
and limited powers, but by a system of free wiring ” there 
should be no reason why every cottage should not be supplied, 
and thus fulfil Sir Wm. Preece’s dream of the poor man’s light. 


ELECTRICITY WORKS ACCOUNTS. 


The St. James’ and Pall Mall Electric Light Co. (Ltd.). 

Again we are able to record highly satisfactory results for 
the working of the St. James’ and Pall Mall undertaking. 

During last year excellent progress was made in the way of 
increased output. The units sold amounted to a total of 
4,201,104, thus indicating an advance over the 1898 output 
of nearly 22 per cent. It will be remembered that in our 
comments last year we noted that the corresponding progress 
during 1898 was close on 14 percent. It is gratifying to find 
an undertaking with an output of over 4,000,000 units per 
annum being able to show figures such as these. 

The new business acquired during the year just passed 
gives excellent promise for the current year. The lamp 
connections have been increased by the addition of the 
equivalent of 26,612 8 c.p. lamps, thus raising the total about 
18°6 per cent. In the following table we give the more 
interesting figures relating to the concern in the past :— 


uer Lamp Output, Plant Total cost | Ordinary 

' | connections. units sold. capacity, kw. per unit sold. dividend yA 
1890 T £u esi 925 5 
1891 48,500 1,057,996 820 ne 81 
1892 47,900 1,186,826 1,060 gas 7ł 
1895 60,000 1,211,451 | 300 ee 4} 
1894 75,200 1,569,884 us ats 64 
1895 91,800 1,846,064 | 2,100 2:831. 7 
. 1896 108,000 2.401,451 2,750 2:20d 103 
1897 123,000 | 3,028,242 5,880 2:234. 144 
1898 142,788 5,448,851 5,580 1:984. 144 
1899 169,400 4,201,103 5,830 19ed. | 143 


From our table it will be seen that while the total costs 
figure of 1898 has been practically maintained in 1899, the 
chief items which constitute the aggregate have sensibly 
altered. Of the generating costs those of fuel and “ repairs 
and maintenance at the station have slightly increased, but 
they are still remarkably low in comparison with the averages 
of company stations at the output. Oil, waste, water, 
stores have remained steady at O0 066d. per unit, while 
wages at the station have dropped from the very fair average 
figure of 0:878d. in 1898 to 085d. Another item which has 
risen, and perhaps more conspicuously than any other, is that 
of “repairs and renewals of mains." The charge on this 
score comes out at more than double what it was in the pre- 
ceding year. 

As a set-off to the slight. increase in the works costs, and 
by which it is practically neutralised, it is satisfactory to mark 
the fall of a shade more than 0-1d. in the management and 
property charges. At the present figure —viz., O 6 td. per unit— 
this item is certainly below the average in company stations, 
although inc'uded of course in it is a sum of £2,500 
directors remuneration. Owing to the largely increased out- 


put, and in spite of a drop of over O-4d. per unit in the average 
total revenue derived, the working profit exceeded that of the 
preceding year by £1,724—amounting in total to £48,628. 
Out of this £12,281 was paid into the depreciation fund, thus 
leaving, with £487 received as interest and £89 from 1898, 
£31,928 available for distribution, and admitting of the pay- 
ment of an ordinary dividend of 144 per cent., besides one 
on the 7 per cent. preference shares. 


Londonderry Municipal Electric Supply Works. 

Interesting as being the results of the working of & station 
exclusively devoted to public are lighting, we present to our 
readers some details of the costs obtaining at the Londonderry 
station. 

Unfortunately, complete and accurate data are not available ; 
nevertheless, the figures given are very probably sufficiently 
near to be of interest and value. There being no meters in 
use, the actual output is unknown, bat the units generated 
are estimated by the engineer on the basis that the consump- 
tion of each lamp was 0°5 B. O. T. unit per hour. This esti- 
mate appears as applicable as the output supplied to the 
lamps as it is to units generated. Avuyhow, we have, in the 
absence of closer data, used in our analysis the estimated units 
generated in the place of the number of units sold. We 
may direct attention to the interesting figures showing the 
number of units sold per 8 c.p. lamp capacity. These are the 
highest we have yet come across in our analyses, but the cor- 
responding Glasgow figures are very little lower—viz , 32:3 
and 42 respectively in the two years. 

It may be observed that in the case of Glasgow the cause 
of the high ratio of the output to the plant capacity is due to 
the use of batteries, the load factor being at the unusually 
low value of about 5 per cent. At Londonderry, however, 
it is the high load factor which enables the plant load factor 
to rank so high, the load factor being something like 29:4 per 
cent. in 1897 and 82 2 in 1898 (estimated). 

To this quality of the load is no doubt largely attributable 
the low aggregate costs of only about 181d. per unit, 
in spite of the moderate output upon which this result 
is obtained. Of course, the use of a high-pressure system, 
without wasteful transforming devices and low-pressure dis- 
tributing ‘circuits, must also havo had a great influence on 
these costs. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan. 12, 1900, Kingston-on-Thames (Mun.) April 21, 18 0 

Ayr T n amd — w aces al 22, 1800 Lancaster ( Municipal)...... Jan. 19, 190) 
Bath (Municipal) .......... Feb. 9, 1900 Leeds (Municipal).......... Deo. 1,1 

Bedtord sence!) P 19, 180 | Leicester (Municipal) Jan. 96,19 0 
Belfast (Municipal) ........ 5, „ Leyton (Municipal) ........ Sept. 8, 1 
Birming (Company). . 80 ssa v 1 (M ) nen June 9, „ 
Blackburn (Manicipal) ...Jan. 19, 1900| Manchester (Municipal)....Ang. 11, ,, 
Blackpool (Municipal) ....8ept. $9, 1899 | Newoastle and oe (en QR " 
Bournemouth (Company i 28, „„ |Newoastle-upon-Tvne(Co.) April 14, „ 
Boton (Mani aD Nope Nov. 24, ,, VVV 15, „ 
Bradford (M pai) "e A 14, „ No pton (Company) ..Oct. 20, . 
e ..... . May 12, ,, | Norwich Patr ead rer, Nov. 17, „ 
Bristol (Municipal) ........ July 14, ,, |Notting Hill ) ...Mar. 17, , 
Burnley (Municipal) ...... Aug. 25, „ Nottingham (Municipal) ..July 21, „. 
Burton-upon-Trent (Mun.) April $81, „ |Oldham(Municipal)........ Dec. 1, „ 
Bury (Municipal) .......... Sept. » |Oxford ( ) assesuus May 19, „, 
Oam bri ) eee Mar, 10, ,, nt (Com ) ere m 
Cardiff (Municipal) ........ Dec. 15, ,, Portamouth (Municipal)... July 14, „ 
Charing Cross (Company) . Mar. 17, „„ | Prescot (Company)) i 
( pany) TE ar. 81, ,, |Preston (Company) ........ Sept. 29, ,, 
tenham (Municipal)....Nov. 19, ., (Company) . . . . Oct. 13, „ 
Chester (Municipal). une » | &ichmond (Company)) t. 13, „ 
City of London (Company) . May 12, ,, Joarborough (Company) . . . Nov. 3, „ 
Cierkenwell (Company) ....Aug. 18, . St. Helens (Municipal" .. Dec. 8, „ 
Croydon (Municipal) ....... Feb. 9, 19000 St. James & Pall Mall (Co.) . Feb. 24 ,, 
Darby (Municipal eee ... Jan. 26, 19 St. Pancras (Vestry)........ May 26, 1? 
Dewsb Municipa) —— Nov. 94, 1890 eet O apa) "— Dec. 2, ,, 
Dover (Company) ........ June 2, „„ Shoreditch (Vestry) ........ Oct. V, „ 
Dundee (Municipal). Jan. 12, 1900; Southam (Munici . Nov. 10, „ 
Eastbourne (Company 2. . Fob. „ South Au Pese July 7, » 
Bdinb (Municipal) ....Nov. 17, 1899 South Shields (Municipal). July 7, , 
Exeter (Municipal) Aug. 6, 1808 Stafford (Manicipal)........Dec, 39, „ 
ai w (Municipal) ...... Sept. 1, 1899 Sunderland (Muni ). . . July 28, „, 
Guildford (Com ). .. . . May 5, „„ | Taunton (Municipal) ...... June 16, n 
Halifax ( unicl pal esce July 21, „ | Tanbdri based un.) .. Sept. 1, ., 
Hammersmith (Vestry) . . . May 28, „ | Wakefield (Municipal) ....Dec. 1, » 
Hampetead (Vestry) ...... Aug. 25, „ | Walsall (Municipal)........June 23, „ 
Henley (Municipal) . . . April „ | Wandsworth(Company) ..Aug. 19, . 
Harrogate (Municipal) .... Oct. 20, ,, | Westm r (Com „Feb. 24, „, 
Harrow (oan) RE UN Whitehaven (Muni ).. July 33, n 
H ut g & St. ards (Co.) Feb. 1000: Windsor 8 pan). 22. " 
H'use-to-H'useCo.(K'ns'gt^n) Mar. 81, 1599, Woking ( ompany) e secs DOC PI, s 
Hove (Company) — . 10, „ |Wolverbampton(Muniotpal) June 90, .. 
Haddersfield (Municipal) Oct. 6, % | Woolwich (Company)) Jan. 13, » 
Is ington (Vestry) . Oct. 97, „ 'Woroester 9 es sS April 7. . 
Kenai gton & Knightsbr' (Co.) Mar. 8, „ aoe Municipal) -- Nov. 3, n 


Kngston-upon-Hu]l (Mun.) June 9, „ 
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_  Undertaking Worked bg on wm mm mmm 


The St. James’ and Pall Mall Electric Light || Londonderry Corporation. 


Date of Commencement ym emm io m | April, 1889. [Co. (Limited.) f| May, 1894. 
System of Supply |... . . . | Three-wire continuous-current. Street lighting only; series continuous current. 
be v | Sydney T. Dobson. R. V. Macrory. 

YEAR ENDED _DEC. 31,1898. DEC 31, 1899. OCT. 31,1897. | OCT. 31,1898. 


| QUANTITIES— 
Unite genera T7 3,847,204 4,686,192 224,007 245,421 ' 
e FB COUPE. TTT 3,448,853 4,201,104 —* P 
n sold to consumers eee yii Ms — — 
» sold for public li j S0 vice can pendencqnseventeasess ; ; -— o 
pipare pek aer ere t OR MEE 58,166 68,798 1.500 1.500 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ............. _ 287 350 39:8* 43'6* 
Maximum supply demanded ............—. eee 2,825 kilowat's — — — 
Number of public lamps eee emm mmm 60 arc €0 arc 174 arc 174 arc 
Number of consumers „„ „„ BI I III II E d ^ eee Bee ee 1,394 1,500 — ^ 
Connections to mains in 8-c.p. lamps . snpeunbaniaus 142,788 163,400 2,720°¢ 2,720, 
CAPACITY OP PLANT IN 8.0. P. LAMPS ._...._...... 120,000 120,000 5 630 5,630 
CAPACITY OF PLANT IN KILOWATTS „u nm sm Leere — . EL 180 180 
Per kilowatt P 0 Per kilowatr 
CAPITAL— - Tob  [ oapacity. | Tota | capacity. | een. pee, rern. Sigg 
AUTHORISED one —.— eet eet pan — — — eee eee 450,000 FS £450,000 | £116 £18,942 | £105 £18,912 £105 
B E N ————— ÁÓ—— | 300,00 77˙3 300,000 773 -— — — 
Loan (including Debenture charges)... | 150,000 387 150,000 38:7 18,942 105 18,912 105 
RECEIVED (TOTAL) ) ee meme | 310.000 79:9 283,935 73:2 18.942 105 18,942 105 
Share 2 — ies 67˙0 285,935 73˙2 — — = -— 
Loan (including Debenture charges) 50000 | 129 nil = 13,942 | 105 18,942 | 165 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . 140.000 36:1 16,065 414 nil — nil Sa 
Share (unissued) ......... sæ sos sa sos sos sam P | 40,000 10°3 nil — — | — — — 
c nil — 16,065 4:14 — | — — — 
Loan (including Debentures) 222.100, 000 25˙8 — — nil — nil — 
REPAID (TOTAL) ..........—.... UTE PP sigue eal absepevontos — — — — 2,328 129 2,752 TES 
RESERVE OR SINKING FUND ....... einen 15.000 387 | 49,523 127 — — — — 
DEPRECIATION FUND ............. —— pes . —.—.— — — — — -- — — -— 
För —.——.— | 260,045 678 317,283 81:8 19,786 119 19,786 110 
Lands and buildings ............. m:es sms ms- ee | 101,774 262 154,189 49:7 — — — 
RIG ga dixéinyicosdtaatiap —— HÓ — 86,427 22˙3 85,048 21:9 — — — — 
Mains 2.2.9 . .... . . . . 69,557 17˙9 73,153 18:8 -— — — — 
Miscellaneous P PA ———— Pea 5,289 1:36 4,893 1:26 -— — _ = 
BALANCE OF CAPITAL ACCOUNT........-.-.-... sere | 46,954 121 = 33, 348/ — 22 et 33,348" | - 8°60 -8444| -469 — 844° - 469 
REVENUE— Total. e ene Sobel, eee unit sold Total. Per unit sold Total. Fer unit sold] Total. [cu ticis unit sold, 
— RE | £70,285 — 4890d. £782 284 4 470d. = ees | 
Revenue from supply — — EA 66,170 46004. 73,898 | 4:220d. — — = on 
» ee N 1,761 0°123d. 2,016 0:115d. — — | — 
" public lighting ........... ... iS dC 1,832 01284. 1.828 0:101d. = : ex d ox 
ü sale of lamps, KO.. EET 128* 0:007d. — — — — 
miscellaneous sources E | OQ 0364. 413! 0:0244. — — — — 
EXPENDITURE OUT 9E REVENUE— 
BOER CRON La ceris . £28,381 1:976d. | £34,656 1:980d. £1,935 2˙104d.“] £1,817 1'806d.* 
WORKS COSTS................ VIVERE teas ae 17,757 l'236d. | 23,482 1:342d. 1681' | 1°804d. 1,565° | 1°530d. 
Generation of electricity . . . . i, 16,186* 1'1?7d. 20,137 Lid. 1,684* Ji. J,. 530d. 
Fuel (including cartage, &c.) ..... ...... eene. 7,307 0°509d. 9,545 0:5154. f 499 0 5351. 401 0:592d 
Oil, waste, water, stores emere 949 0'06£d. 1,152 0 0654. 91 0:1014. 111 0:10t d. 
AW MOD AD MAMON uci . 5,4294 0'378d. 6,1294 0°350d. 666 077144. 739 0°72? d 
Repairs and maintenance at statlon smene. 2,560 0°164d. 3, 169 0'181d. | 425 0:455d. 314 0 307d 
Distribution of electricity |...... . = cpi = ics | y — à. a 
—.. ( ERES AEN PEVA POETEI NAE — 4 — 4 | — — — — 
Repairs, renewals of mains, . 1,149 0-0E04. 2,951 016864|]  — — — — 
Public lighting ....—....... eee rm NA: P Vies "422 | 0029d. 394 | 00234. h — — — - 
mn re. „ a MM cael ead | a | 
MANAGEMENT AND PROPERTY CHARGES............. 10,624 0740d. | 11174 0:638d. 281 0:301d. 282 0:27€d. 
Royalties ....... T TEAT E EOE — m _ — = = ES d 
Rent, vates, taces ........ eere eoe 3 Per 2,809 A 196d, 3,028 O03. | A 22 5 Mica 
Management Nene e 7815 544d, 8,146 04654. 206 0'22 1d, 27 0'205 l, 
se Seen eee NERE 6,012 0 4184. 6,5t0 0°376d. 183 0 1964. 187 0183. 
Stationery, &... os s.. Wid PAR ME RES EpRN LL L1 1 2 2 208 0*015d. 218 0 012d. = = = | ai 
Establishment charges 396 0:023d. 363 0:0214. aoe =a 
Law charges, &. . . . . 9 aias 1199¢ 0.0844. 1890844. . 9857 0.05 d. 0:0254. 0:023d. 
E A mens rr ER to mean % to mean % to mean 
`  PINANOIAL RESULTS— Tot einde Total (aperui TO eden ren. [apex ded 
WORKING PROFIT FOR YEAR xk: ..... £41,901 | 162% £43,628 | 15037 = ae e 
Sum carried to Depreciation Fund .................. 10,14 391% 12,281 4:23% — es — = 
Sum carried to Reserve or Sinking Fund ......... — — -- — = = = 5 
Net interest on loans (incl. Debenture charges) 1,497 | 0:579% 487° 01687 = = - LI 
BALANCE FROM LAST ACCOUNT o.ae, 381 0:148% 89 0:031% — — = = 
BALANCE AVAILABLE FQR DISTRIBUTION, K. 30,274/ 1177 31.923 110% — = — = 
ORDINARY DIVIDEND R ~| 144%9 — 144% TE | -— — = — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 40:4% 4437 2r 
Expenditure per kilowatt capacity esses. 8 £7. 63, 5d £8. 18s 101. 219. 183. 2d. £10. ts, 2d. 
REVENUE PER KILOWATT CAPACITY ............... £18. 2s. 0d. £20. 3s. 5d : pu 
Expenditure per 8-c. lamp capacity .......... Via is 4s. 81d, 55. 91d. 68. 1171. 68. 63d. 
REVENUE PER 8-C.P. LAMP CAPACITY ............... lls. 84d. 13s. 03d a x 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 93. 10d. 98. Zid. e 
Price charged for lighting, per unit... 64. to 4d, ^ 6d. to 4d.^ — * 
Price charged for power, per unit sc = 34d. él. en = 
Price charged for public lighting . £30 per are per ann. £39 per arc per ann, | — E 


ST. JAMES’, LONDON.—REMARKS—a Capital reserve fund by premium on preference shares. 


b Includes £1:9 from sale of steam, and £140 from rents. 


d Wages at distributing stations include in item wages at station.’ 


c Include s miscellaneous expenses £141. 
e lucludes £238 iaw expenses, 


LONDONDERRY. — KEMARK5—” lu tuc analysis. tue units 
given as generated are assumed as the output soid  « 1hesc 
Hngures are stated by the engineer to bave be:n arrived at by 


£024 insurance, and £1:9 auditing. f After deducting £393 loss on sales cf otd plant. g Besides à | assumius that each arc WOR: consumes half a es T. unit per 
dividend of 7 per cent. on preference shares, h By discounts. Capital 1eserve fund; by founders’ | hour, nu meters being usec fk capuo ot GY c Assun ing 
shares cancelled and premiums on other shares. J Over.expended, & From sale of steam. “ Including | ea: u are |: iP] 1 oa s. d Over- 
rents £248, discounts on purchases £101, and transfer fees £49. m Includes “ miscellaneous expenses" expended. [2[flielit& e tly include 


£142. n Includes auditing £144, law expenses £162, insurance £671. 
In investments and advances less interest on banker's loans. 


o This sum is the amount receired 


| expende [9 oben aud cliarges mna arc i attendance ind 


| renewals. / Insurance. 
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THE ZIPERNOWSKY-DERI PATENT. 


Messrs. ZIrERNOwSHK Y and Déri have taken out many patents, 
but the one which has had most attention drawn to it in 
this country is No. 3,979 of 1885, for it has been the basis of 
an action which, if successful, would have rendered all the 
companies and local authorities employing an alternating 
system of electrical distribution liable to pay heavy royalties to 
its owner. This patent for Improvements in Distributing 
Electricity " described various methods of transformer 
distribution, one of which is, broadly, the parallel system 
employed today in connection with all alternating-current 
electricity supply undertakings. Although the patent was 


filed in 1885, very shortly after which date several central . 


stations were working on this system in England, no proceedings 
appear to have been taken against the alleged infringers 
until 1898, the year before the expiry of the patent. Then 
the owners of these undertakings were surprised one day to 
receive from Mr. MARTIN D. Rückkg—a well-known specialist in 
bicycle finance,who had acquired the patent—applications for 
royalties, With a view to this claim, the patent in question 
had been most skilfully amended in April, 1897, all the 
redundant matter and descriptions of useless systems anl 
devices being cut away so as to leave a clear and concise 
description of the present method of parallel distribution by 
means of transformers illustrated by a single diagram, and 
concluding with the single claim :— | 

In the application of induction coils or transformers for alternating 
electric currents, the arrangement of severai stations of se.ond order as 
branch circuits of tbe main line, i.e., connecting up the local centres with 
the main line in multiple arc, to which main line is supplied an alternating 
electric eurreut of a tension as con:tant as possible, substantially as 
described and shown in the drawing. 
Strange to say, only & very small group of the parties 
interested opposed this amendment, and this group withdrew 
its opposition on the award of a free licence under the patent. 
On royalties being claimed and proceedings threatened, how- 
ever, all the other companies and local authorities interested 
joined hands, and a defence fund and committee was formed 
to support the London Electric Supply Corporation, against 
whom the action was brought. The case was heard by Lord 
Justice FarweLL from Jan. 22nd to Feb. Ist, and was 
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reported in our issues of Jan. 26th and Feb. 2nd; and, on 
Monday last, judgment was delivered in favour of the de- 
fendants, the case being dismissed, with costs on the higher 
scale. The full text of the judgment will be found in another 
column of this issue. 

Although the patent has already expired, so that the award 
in any case would have had no direct effect on the develop- 
ment of the electrical industry in this country, the result is 
of considerable importance, for, had it been in favour of the 
plaintiff, no doubt considerable sums would have had to be 
paid as retrospective royalties. Perhaps the chief interest, 
however, lies in the case itself rather than in its issue, for it 
affords an excellent lesson in electrical patent law given by 
the most eminent counsel and expert witnesses. There was 
no serious attempt to deny that the defendant’s system was 
the system described in the patent, the real question to be 
decided being whether the patent was or was not valid— 
that is to say, whether the invention was novel or not at the 
date of the patent, for no argument was devoted to the 
question of disconformity between the provisional and com- 
plete specifications. In support of their contention that the 
invention was not novel, the defendants not only brought 
forward the testimony of witnesses not likely to err in such 
matters—viz., Lord Ketvin, Mr. Ferranti, and M. Fesquert 
(who was in charge of the famous Gaulard and Gibbs exhibit 
at the Royal Aquarium in 1883), and had other witnesses in 
reserve, but also produced documents to prove that the matter 
was common knowledge before ZiPERNowskv and Df RI 
filed their patent in this country. An article, published in 
a number of the Austrian Zeitschrift rir Elektrotechnik, which 
had been placed in the reading room of the Patent Office library 
two days before the filing of the patent, contained a descrip- 
tion of the system, and was, in the judge’s opinion, sufficient 
in itself to invalidate the patent. Au interesting article in 
The Times of March 22, 1879, certainly described a system of 
distribution by means of transformers in parallel; but although 
this is evident with the light of present knowledge, it is 
doubtful whether the description was sufficiently explicit to 
convey all that was required at that early date. Two American 
patents, however (extracts from which and of The Times article 
appeared on p. 522 of our issue a fortnight ago) clearly 
indicate the same system as that of the Zipernowsky-Déri 
patent, and the only fault the plaintiffs experts could find in 
these was, it appears, that the self-evident proposition that 
the secondaries of the transformers should have low resistance 
was not mentioned. In his clearly-worded judgment Mr. 
Justice FARwELL explains that parallel distribution at constant 
pressure, whether by continuous or alternating current, was 
known prior to 1885 (in fact, it is alluded to in the Electric 
Lighting Act of 1882), that the use of transformers and the 
“ ralio of turns rule" was known, and that consequently there 
was nothing new in the invention described in the Ziper- 
nowsky-Déri patent. It may be objected that the precise system 
described was not in uso in all its details prior to the date of 
the patent, but tlie answer to this is evidently that, although 
electrical engineers possessed & knowledge of its essential 
fealures, there was then no great demand for such a 
system. The distribution of electric light was at that 
time confined to small areas, only small units of generating 
plant had been constructed, and, although the advantages 
of high voltages were recognised, the latter were not con- 
sidered indispensable or worth the risk involved until 
Ferrant: started work at the Grosvenor Gallery station, 
and followed up his partial success there with the great echeme 
of transmitting electrical energy from Deptford to London at 
10,000 volg. Before this, of course, the famous experiments 


were made with Gaulard and Gibbs transformers in series orn 
the Metropolitan Railway, but these were at the most only 
experiments, although they led the way to the great develop- 
ment of transformer distribution. v 

In an industry which is dependent on scientific and 
engineering progress and invention there must of necessity 
be great master patents from time to time, such as those of the 
telephone and microphone, the incandescent lamp, and the 
three-wire patent ; but equally great, if not greater, inventions 
are made by the steady evolution of ideas and the gradual 
extension of the application of scientific principles to 
practical purposes. Master patents are no blessing to an 
industry, but yet it is only fair that great inventors should 
at times obtain their due. Were Messrs. ZireRNowsxv and. 
Dér: themselves the plaintiffs in this action, one woud 
feel some sympathy with them in the result, for these two 
energetic engineers were among the pioneers of alternating 
current electrical distribution. But with Mr. Ricker it is 
otherwise. He probably bought the patent in question at a 
low price as a speculation, after many had been offered it and 
had refused. He must have purchased it with a knowledge 
of its problematic value, just as he would have picked up 
cheaply some written down speculative shares liable to a 
“call.” The investment has proved worthless, and he him- 
self has to pay the call in the form of „costs on the higher 
scale.“ 


PROF. OLIVER LODGE’S PRESIDENTIAL ADDRESS 
TO THE PHYSICAL SOCIETY.* 


In taking the chair of this Society for a second year at the end of 
the nineteenth ceatury, I propose to deal with the great physical 
discovery which heralded its bitth—the discovery of the electric 
current by the illustrious Volta--a discovery introduced to this 
country by a letter to the President of the Royal Society on March 
20, 1800, just a hundred years ago ; a discovery commemorated by an 
important and interesting congress and celebration at Como—the 
birthplace of Volta—last autumn, a celebration which I deeply 
regret to say I was unable at the last moment to attend, It was 
assuredly no lack of admiration or enthusiasm for the great physicist 
aud his epoch-making discovery that led to my absence, and I am 
glad to take this opportunity of testifying to Prof. Righi, Prof. 
Blaserna, and our other friends and co-workers in Italy our con- 
gratulation on the evident success and interest of the commemora- 
tion. 

Strange that a discovery of this magnitude, and I may say also, 
in one sente, of this simplicity, should have been associated with a 
controversy which, arising in one form almost directly it was 
announced, has continued, with slight modifications and with tem- 
porary lulls, yet really without cessation, throughout the whole 
century. I hardly know of another instance of a question to which 
every physicist in the world must neces:arily at some time or another 
have given hisattention remaining solongunsettled : what is the seat of 
the chief E. M.F. in the voltaic pile? Or, if a reference to the actual 
current-producing battery is now archaic, what is the seat of the 
E. M.F. display ed in the corresponding ¢lectrostatic phenomenon also 
discovered and exhibited for the first time by Volta? To me the 
two questions are one and the same, but inasmuch as this may not 
be so for everyone, and as the second form of question suggests the 
controversy most active at the present time, I shall address myself 
chiefly if not entirely to that, and only to other phenomena of au 
electric circuit or physics or chemistry so far as they are connected 
with and throw light upon that. 

Before entering upon the specific subject, however, there are some 
events of the past year on which I should like to make a few remarks. 
And first a respectful reference to our losses. We bave lost two 
distinguished foreign members in the past year—Gustav Wiedemann, 
a man of extraordinary industry and encyclopedic learning, well 
known to many present; and the veteran Professor Bunsen, a 
teacher who was regarded with affection and veneration by his 
students, some of whom I tee here present. They will recognise 
that it is not for me, who only once or twice when on a visit 


* (Text of the opening remarks. The concluding portion is abstracted 
in our report of the meeting on another page.— ED. E. 
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to Heidelberg heard Buneen lecture, to attempt to do justice to 
the scientific eminence and the lovable human character of the man. 
Of Sir Edward Frankland I was myself, now many years ago, a 
pupil but that, again, was at a period long subsequent to those 

iscoveries in organic synthesis which established his fame. Never- 
theless, his keen interest in and graphic representation of the 
constitution of organic molecules made a considerable impression 
on me, as upon all who learned chemistry about that time. Many 
of the things which he taught bave since become commonplaces, 
only in turn to give way partially in time to still better and still 
more expressive modes of regarding the subject, a form of utilisation 
and replacement to which all our theories and ideas will in good 
time have to submit, thereby best serving their purpcse. 

And now quite recently we have lost D. E. Hughes, à man of 
inventive genius and handicraft skill ; a man of the old typ», who 
dabbled among phenomena and thought with his fingers —with his 
brain, too, of course, but best when aided by bis hands—and thereby 
made many striking inventions and directed attention to several 
almost unexplored regions of physical science. His type printing 
machine was, I believe, the first of a long line of automatic electric 
typewriters, the last simplification of which we see in clubs and 
stock exchanges ; and it involved mechanical combinations of remark- 
able ingenuity. His investigation into the self-induction and resist- 
ance of wires to rapidly alternating currents, being undominated 
by too familiar an acquaintance with text-book science, lel 
to observations of great interest and to the ¿pening of a neglected 
chapter in electrical science, of which only the title-page had been 
written by Clerk Maxwell. His induction balance and his micro- 
phone are too well known to nee more than mention, but in connec- 
tion with the microphone research it is clear to me that he was led, 
ss Varley also was led at an early date, to an observation of the 
phenomenon of electrical cohesion; and Hughes also observed 
appearances, as Joseph Henry and Edison at very different dates als» 
did, which auticipated to some extent some of the subordinate 
features of the facts permanently incorporated into the body of science 
by the masterly work of Hertz. 

I will not stay to do more than just mention other names of fellows 
deceased : John Donaldson and 8. O. Roberts and J. L. Howard; 
but as I personally knew the last named, knew him and highly 
valued him, since he acted as my demonstrator for twelve veara, 
having been one of my students before that, I may be permitted to 
remind the Society tbat he was one of those who serve it so well 
on the staff of abstractors, and to deplore the loss of one so excep- 
tionally leatned, systematic, and ENET at the age of 33. 

Turning from the obituary, I see present a newcomer to London, 
one whom I hope we shall constantly see at our meetings, and whom 
we welcome to his quite recent appointment : I mean the director 
of the National Physical Laboratory, R. T. Glazebrook. He will 
have great opportunities of substantially benefiting science by his 
work, since nearly every problem which will be brought to his notice 
by the 11 of practical men will be replete with some form 
of scientific interest and importance. 

I am glad to hear that Prof. R. W. Wood, of Wisconsin, is on his 
way to Europe—in fact, is now in London—and I trust that the 
secretaries will be able to persuade him to give to this Nociety the 
benefit of a discourse and demonstration of some of the remarkable 
optical researches of which we have read from time to time recently 
in the pages of the Philosophic Magazine. 

Of the work which has gone on in this country, none has struck 
me as more remarkable or likely to prove of more abiding interest 
than the brilliant series of researches conducted in that laboratory 
which we owe to the wise liberality of the late Duke of Devonshire, 
and to the initiation of the first professor of experimental physics at 
Cambridge, Clerk Maxwell. It is appropriate that Cambridge, which 
lias in many ways been the mother of 155 5 in this country, should 
still take the lead, as I think it is doing, in both mathematical and 
experimental physical research. It attracts good workers from all 
parts of the British Empire, notably from the Colonies, and thev are 
admirably guided by its present professor, J. J. Thomson. The way 
in which the researches now going on are beginning to confirm in 
many respects the suggestive speculations of Dr. Johnstune Stoney 
and the profound mathematical work of Dr. J. Larmor, president 
elect of Section A this year at Bradford, is intensely interesting. 

Clerk Maxwell indicated in his book that in his opinion the most 
likely avenue to fruitful discovery lav in the direction of the 
discharge of electricity through gases ; and this avenue is being most 
admirably explored by his present successor. The ultimate atom, 
so called, is beginning to give way under the scrutiny and to break 
up into several hundred or thousand similar fragments ; the atomic 
doctrine of electricity, once gues:ed at by Helmholtz, is beginn iog to 
put on come sort of reality and shape; and the whole of our ideas of 
matter and electricity seem likely to be revolutionised and in the 
end rendered much more definite and precise. If all this, or any- 
thing like it, turns out true as investigation proceeds, uot only will 
the facts have a profound bearing on the whole of pns and 


chemistry, but they will lead to a unification of knowledge of the 
highest philosophical in'ereit. 


PHYSICAL SOCIETY. 


At the annual general meeting, held Feb. 9, Prof. Lodge, F. R. S., 
President, in the chair, the following officers were elected to form 
the council :— 

President: Prof. Lodge. Vice-Presidents (who have filled the 
office of President): Dr. Gladstone, Prof. Carey Foster, Prof. Adams, 
Lord Kelvin, Prof. Clifton, Prof. Reinold, Prof. Ayrton, Prof. Fitz- 

erald, Prof. Rucker, Sir W. Abney, Mr. Shelford Bidwell. Vice- 

residents: Mr. patcr Mr. Boys, Prof. Everett, Mr. Griffith. 
Secretaries : Messrs, H. M. Elder and W. Wat:on. Fore'gu secretary: 
Prof. S. P. Thompson. Librarian: Mr. W. Watson. Treasurer: 
Prof. Callendar. Other members of council: Prof. Armstrong, 
Dr. Atkinson, Mr. W. Daily, Prof. Glazebrook, Mr. E. H. Griffiths, 
Mr. S. Lupton, Prof. Perry, Mr. Swinburne, Prof. Threlfall, and Mr. 
J. Walker. 

Mr. ADDENBBOOKE asked if the Proceedings of the Society could 
be published with less delay. The Chairman promised to try and 
have them printed sooner. 


Prof. Longe then delivered his presidential address on 


„The Controversy concerning Volta's Contact Force." 

Thoze who take a metallic view of the Volta contact force are 
accu-tomed to deny that the Peltier evolution of heat measurcs the 
local E.M.F. existing at a junction ; they assert that it measures the 
rate at which that same E.M.F. varies with temperature. In the 
thermodynamic equation connecting the Peltier effect with the varia- 
tion of E with temperature the E which varies is not necessarily that 
at the junction considered, but is the total E.M.F. of the circuit. 
The reversible heat at a specified junction is a measure of the 
metallic E. M. F. located there: those who say it is a temperature 
variation of the E.M.F. beg the question by locating the whole 
E.M F. of the circuit at the particular junction they are considering, 
usually an iaterface of zinc and copper. Ata chemical junction the 
E.M.F. is not purely thermal, and hence is not measured by the 
Peltier «ffect. It is chiefly of chemical origin, and is calculable from 
the energy of combination of the materials on either side of the 
boundary. At a metallic junction there is no such chemical poten- 
Uality. A strong current may be passed across a zinc-copper junc- 
tion for years and no brass is formed. It is therefore improbable 
that the chemical affinity of zine for copper is the propelling influence 
which causes the EME. located at such a junction. In showing 
the Volta effect experimentally a trace of liquid can act detrimentally 
by forming a conducting bridge between the plates, acro:s which the 
bulk of the electricity passes as the metals are being separated. 
The safest and clearest mode of expressing the Volta effect is that it 
consists in an opposite charge acquired by dry zinc and copper while 
in metallic contact —a charge which results from an E. M. F. of fixed 
value aud is controlled solely by this E.M.F. and electrostatic 
capacity. It is undeniable that the order of the Volta force can be 
calculated from the differential heats of combination of the metals 
for oxygen, although it is doubtful whether it can be calculated from 
the heat of formation of brasa. 

The opposing sides of the old controversy used to be ca'led contact 
theorists and chemical theorists Now the opposite sides are 
involved both in contact and both in chemical views. It is a 
question of which of several contacts is the effective one, and what 
kind of chemical action or affinity is the active cause. Is it the 
contact and chemical affinity across the metal-metal junctions, or 
across the metal-air junctions! The opposite sides are thus metallic 
and dielectric. The metal-air force is it the order volta, the metal- 
metal force is of the order millivolts. 

When a piece of zinc is put in contact with a piece of copper, the 
oxygen atoms which surround these bodies move slightly away from 
the copper and approach slightly nearer to the zinc. These slight 
motions produce the whole Lolta effect, All that is necessary for 
the Volta effect is the inherent film on the surface; all the rest of the 
gas is mere dielectric, and might be substitute l by a vacuum. : 

It was proposed by Prof. Perry and geconded by Prof. Armst-ong 
that a meeting should be held to d'scuss the address, 

The meeting then adjourned until February 23. 


— —— —ä eee] 


Utilisation of Water Power in Queensland. — Application 
has been made to the Queensland Legislative Assembly for 
permission to divert from a point above the Barron Falls, 
Queensland, situated about 16 miles from Mareeba, sufficient 
water to develop 10,000 H. p. This power is to be utilised t 
supply encrgy for the electrolytic works required to treat the 
Chillagoe ores. It is not proposed to use more than 3,000 H. p. 
at present. It is understood that the concession has been 
granted by the Government for a term of yearr, for a ccn- 
sideration of £1,000 per annum, 


THE ELECTRICIAN, FEBRUARY 16, 1900. 


593 


KINLOCH TELEPHONE SYSTEM IN ST. LOUIS.“ 


The Kinloch Telephone Co. was organised in the year 1897, for the 
purpore of constructing an independent telephone exchange in the 
city of St. Louis. All the cash capital necessary for the construction 
and installation of a telephone exchange of the highest class through- 
out, with an immediate capacity of over 6,000 lines in actual operation 
and conduits and other construction which would provide ulti- 
mately for about 15,000 lines, was obtained, and was in bank at the 
disposal of the company before any work of construction was under- 
takep. The company was fortunate in the selection of its engineer, 
Mr. Charles H. Ledlie, a civil and electrical engineer of high stand- 
ing and attainments). Under Mr. Ledlie’s guidance the system of 
exchange operation was determined on and the work of construction 
was Jaid out and carried to a successful completion. 


DIvIDED-EXCHANGE MULTIPLE SWITCHBOARD SYSTEM. 


The Kinloch exchange employs a switchboard syetem which is said 
to be equal to the task of connecting 20,000 lines in one exchange, 
thus doing away with branch exchanges up to that number. The 
Kell 4 ard syetem which was 
adopted 


ivided exchange multiple-switch 
for the Kinloch exchange, and which is now in successful 
operation there, isa development of the multiple-switchhoard system. 

But it practically increases about fourfold the scope of the multiple 
switchboard as now in use. In other words, the multiple switch- 
board as now generally in use is practically limited in its capacity to 
about 5,000 or 6,000 lines in one exchange centre, whereas the 
Kellogg divided-exchange multiple syetem eecures practically all the 
advanteges of the multiple-switchboard system of operation to 
exchanges of more than 20,000 lines. In the Kellogg divided-exchange 
system, as installed in St. Louis, all the subscribers’ lines of the city 
are brought into one central office. The lines are divided into four 
equal divisione, and are designated as lines A, B, C, and D respec- 
tively. The multiple-switchboard sections are also divided into tour 
divisions, also designated A, B, C, and D. Each line of division A 
of the lines has a spring-jack on each section of division A of the 
board. Each line of division B of lines bas a spring-jack on each 
section of division B of the board, and similarly with divisions C and 
D. These spring-jacks thus multiplied are called the ‘ multiple 
jacks” or ** outgoing-call jacks " of the lines. 

Each of the lines of the exchange has also four other spring-jacke, 
which are located at sections in the four divisions A, B, C and D of 
the board, one in each division. These jacks are distributed equally 
among the sections of their respective divisions, and are called 
the “answering” or "incoming call? jacks of the lines Each 
line of the exchange has four polarised annunciators or drops so con- 
structed that each will indicate a call when a current of one polarity 
passes through it in a given direction, and will not indicate when a 
current of the opposite polarity passes. These polarised drops of each 
line are located one in «ach division of the switchboard and each at a 
section in which the line has also an “answering” or“ incoming - 
call ? jack. 

- The subscribers’ station apparatus of each Jine has current-generat-. 
mg apparatus, and has also tour keys, with commutator springs and 
connections whereby current of either polarity alone may, on the 
3 of one or the other of two of the keys, be sent irom the 
subecribers’ ground over one side of the metallic-circuit line which is 
normally grounded through two of the polarised drops, and these 
drops are so connected into the circuit that one reeponds to a current 
of one polarity, and only that, and the other responds to a current of 
the other polarity, and only that. The other two keys will, on 
depression, send a current, one of one polarity and the other of the 
other polarity, over the circuit of the two sides of the line ; and the 
two other polarised drops, which are normally bridged between the 
two sides of the line, are so connected into the circuit that one 
responds to a current of one polarity and the other to a current of 
the other polarity. These four keys are marked A, B, C, and D 
respectively, to indicate the division of the switchboard in which is 
located the drop of the Jiue which will respond wh-n the particular 
key is depressed. By pressing on one or another of the four calling 
keys the subscriber may thus cause either of the four drops of his 
line to indicate a call, and may therefore call at will an operator in 
either of the four divisions of the switchboard. 

Each section of the switchboard has three operator’s positions and 
30 pairs of switch plugs with their cords, with calling and listening 
keys and connections, whereby either one, two, or tbree operatora 
may operate at a section and connect any “answering” jack at the 
section with any “ multiple" jack located there, by the mere act of 
placing one switch plug into the * answering” jack of one line aud 
its mate into the “multiple” jack of another line, Thus the 
operator can connect any line which has an answering jack at her 
section with any line which has a multiple jack at her section, 

The operation of the system is as follows: Any subscriber whe 
wishes a connection with the line of any other subscriber finds out 
from the excbange directory the number of the line wanted, with its 
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alphabetical designation. He then calls the operator at the division 
at which the line wanted has its multiple jack, by pressing on the 
corresponding key and thereby causing the drop of the line at that 
division to indicate. The operator, on observing the call, places a 
switch plug in the * answering " jack which corresponds with the 
drop of the line calling, and after finding out what line is wanted, 
places the mate to the plug in the “multiple” jack of the line 
wanted, thereby connecting the two lines together. 

In the Kinloch switchboard, as at present installed, there are 
multiple jacks for 2,200 lines in ea'h of the four divisione, or 
for 8,800 lines altogether. Each division has ten sections, at 
each of which its 2,200 Jines have multiple jacks. There are 
therefore 40 sections. Each subscriber, being able to call to each 
of the four divieions, can obtain a connection at that division with 
each of the 2,200 lines of the division, or by calling to the four 
divieions can obtain connections with 8,800 lines altogether, without 
any necessity of tranking. The ultimate capacity of the sections is 
such that multiple jacks for 5,035 lines may be placed-in each 
division. Additional switchboard sections may therefore be added, 
and at the same time multiple jacke placed in the old sections fur 
the new lines until each division is equipped for 5,035 lines ; and 
the whole exchange will then have a capacity for 20,140 lines. Thus, 
at St. Louis, at some time in the future, over 20,000 Jines will be 
operated in the exchange ; and no connection whatever will require 
the service of two operators. It seems apparent, therefore, that for 
a» many as 20,000 lines in one excbange all the advantages of 
cheapness and efficiency of operation are obtained which are found 
with the pure multiple switehboard without branch exchanges and 
trunking 3 them. 

The Kinloch Co. began its pay service about April, 1899. By the 
end of the year 1899 its number of actual subscribers approximated 
6,000, and its list is steadily growing. It is to-day the largest inde- 
pendent telephone exchange in the country, and it is believed that 
it is the largest exchange in the world in which each connection 
is completed by a single operator without trunking. It is also 
clnimed by the officers of tbe company that its cost of operation is 
less per line than that of the exchange system in any large city of 
the country. 

UNDERGROUND CONSTRUCTION. 


In the underground construction multiple-duct vitrified terra- 
cotta conduit is used. It was made by John T. McRoy, of Chicago, 
and is principally of the four-duct size, although two-duct, three- 
duct, and six-duct sizes were put in where possible. In all there is 
about 560,000 duct feet. This conduit comes in sections 6ft. long, 
and is made of sbale burned quite hard, with an exterior and 
interior falt glazing : it has openings of a diameter slightly greater 
than 3in., rectangular cross-section, with curved corners, and it joints 
together by means of a steel dowel pin. It was laid in à most 
thorough manner in concrete of the usual mixture, one part cement, 
three of sand, and six of crushed stone, to a depth of 3in. on the 
sides and bottom and 4in. on top, and so good was the alignment 
that not a single case of trouble developed when the cables were 
pulled in. For very sharp curves and outlets to laterals a 3in. 
iron pipe was used. The manholes were built of vitrified pavinz 
brick with 13in. walls, concrete floors 12in. thick, with sewer con- 
nections where possible and necessary, and concrete and I-beam 
roofs. They range in size from 3$ft. square to 5ft. square, the inter- 
mediate size, 4ft. square, predominating. The manhole cover is a 
solid steel casting weighing about 400lb., circular in shape, 36in. 
in diameter, and resting on a 900lb. iron frame. In all about 300 
manboles were put in. 

In these ducts were installed lead-covered cables supplied by the 
Standard Underground Cable Co. of Pittsburg, Pa, and made in 
accordance with rigid specifications. Of the underground cables 
there was in all about 350,000ft. of different sizes installed. The 
ang ps sizes put in were 100, 75, 50, 25, 15, and 10-pair, although 
ater on some 200-pair cable (about 20,000ft ) was put in to provide 
for additional subscribers. 

In installing the cable a manhole capstan, built for the purpose, 
was employed, and an average of 3,500ft. a day of 100-peir cable 
was put iu. This capstan consisted of an 18in. drum on a 12ft. steel 
sbaft, with a key and nut, so that its height could be regulated to 
bring tbe middle of the drum opposite the duct into which the 
cable was to be pulled. The shaft fitted into a socket in a bottom 
board braced against the sides of the manhole, and ran through an 
iron guide on the surface, the guide consisting of two cro:s-pieces 
of flat iron, long enough to span the manhole frame, and having 
holes in them by which it could be securely pinned to the street. 
A collar with protruding spokes is slipped over the top, and the 
height regulated by a key aud bolt, and iron-pipe handles are slipped 
on to the spokes and serve as capstan bars fur the men to pu-h on. 
Tbis apparatus is easily moved, and was found most serviceable, 
especially where small manholes were encountered. It was with 
such an apparatus and an ordinary gang of nine labourers and a 
foreman that what is believed to be a record run was made—over . 
7,500ft. of 100-pair cable and larger size in 8% bours. In order to 
accomplish this the conditions must be-perfect—long, straight runs, 
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not too frequent changing of the capstan, and, above al!, a well- 
drilled forec, every man of which knows what he has to do and 
does it without being told. Such conditions do not often arise, 
eo that a daily average of 2,500ft. to 3,000ft. of 100-pair cable 
is considered very creditable. The installation of the cables was 
begun in the autumn and cariied through the winter, the jointing 
gang following up the pulling-in gang as closely as possible. On 
account of the sheath of the cables being soft, great care had to be 
taken to keep tbem from kinking ; but, on the other hand, it was 
pos:ible to bend them properly around the walls of the manholes, 
even when the manholes were quite small, and in a number of cases 
cables were put in when they had to make a right-angle turn, no 
splice being made. The pliability of the cables aleo enabled their 
being pulled through intervening manholes when the distances were 
short and the difference in level and alignment of the ducts was not 
too great. 

The splicing was done in the usual manner, except that where 
the 100-pair mains branched off into smaller subsidiary cables it 
was sometimes neces:ary to make three-way, four-way, and even 
five-way splices. These subsidiary cables ended in a terminal, either 
at a pole or in an alley, or else in the basement of a building, go that 
all the laterala were comparatively short. Where the terminal was 
in an alley, the house connection was made by means of Marsh duplex 
wire, which consists of two No. 14 B. & S. conductors of hard-drawn 
copper, one iosulated with rubber compound and the other with high- 
grade weatherproof insulation, and the two twisted together. When the 
terminal was located in the basement of a building, rubber-covered 
braided wire was used for connection to the instruments. For all 
sizes smaller than 10 pair the terminals used were of the tubular 
hard-rubber type, but for 10-pair and larger sizes they were of the 
well-known iron, double-row, lock-nut, “Conference ” style, such as 
are universally used by the telephone, telegraph, and fire-alarm 
companies. In both styles the cable is connected to binding pcsts 
on the inside of the terminal by means of a lock-nut connection, and 
the line wires to the same binding posts on the outside of the 
terminal, the terminal in any event being enclosed in a weather- 
proof box. As a further precaution against moisture, all the small 
tubular terminals, after they were connected up and the end of the 
lines tested, were filled with insulating compound. 


OVERHEAD CONSTRUCTION. 


The cables for the overhead lines were also furnished by the 
Standard Underground Cab'e Co., but were installed by the St. 
Louis Electric Construction Co, which also built the conduit system, 
and which put in a system that it would be hard to surpass any- 
where in the United States, The poles are of well-seasoned white 
cedar, averaging 48ft. in height, with Gft. in the ground, and have a 
minimum diameter of 7ip. at the top. They were furnished b 
Naugle, Holcomb and Co., of Chicago, and were painted white, with 
red butts. The cable cross-arms ate of 3in. angle iron, placed low 
upon the pole s, and hold the iron messenger wire by means of U.bolts. 
The diameter of this messenger wire vaties with the size of cable to 
be suspended, ranging from jin. for 100-pair to jin. for 25.pair 
cable. On account of the rigid inspection to which the poles were 
subjected before being accepted and the care with which they were 
placed in the ground, their overhead lines are about perfect as regard 
alignment and uniformity, the lines being straight, of an even 
height, and as taut as desirable. The poles are braced in all 
directions against strains by means of galvanised iron guy wites and 
sunken stubs. - 

The ordinary lines are of hard-drawn bare copper wire of No. 12 
B. and S. gauge, erected and insulated in the usual manner, and of 
which about 3,800 miles has been strung. The overhead cables are 
similar in all respects to those put ih dnderaround, except that they 
are made of No. 20 B. and S. conductors instead of No. 19 B. and S., 
and the thickness of the lead sheath is slightly reduced, both of 
there changes being made in order to lessen the weight. They are 
required to fulfil the electrical requirements and testa specified for 
the underground cables Only four sizes are made use of- 100 pair, 
75-pair, 50- pair, and 25-pair— and of the four about 499,000ft. in all 
has been strung, including the lines crossing the river anl those in 
East St. Louis, III. 

TERMINALS AND Testing OUTFIT. 

The terminal room, in which the underground cables end, is 
located under the sidewalk, the cables entering it by means of two 
cable vaults. It is a well-lighted and ventilated room, containing 
the testing instruments and cable terminals, and especially con- 
structed for the purpose, The testing outfit is about as complete as 
it can be made, and no expense has been spared in its equipment: 
the galvanometer is mounted on a separate stone-and-brick founda- 
tion, so that it is free trom the vibrations of the building. The 
Wheatstone bridge, a very large one, is in a quartered oak drawer, 
co that it can be easily put in use when wanted and is out of the 
way at other times. The condenser, resistance box, shunt, charging 
and discharging key, and all kindred apparatus are conveniently at 
hand, and can be used by the tester without changing his position ; 
when not in use all instruments are covered by oak cases to protect 


them from dust. The battery used consists of 100 cells of the Leclanché 
type, giving a constant voltage of 160 volts when all are in service, 
orany fraction of that as desired, the change being effected by a 
switch. These cells are tested frequently, eo that constant voltag » is 
assured, and are placed in a shelf or cupboard out cf the way. 

The terminals installed were purchased from Mr. F. B. Cook, of 
Chicago, and are what are commonly known as “Conference 
terminals” for 100 pairs of conductora. They contain a double row of 
102 binding posts on each side (51 pairs), the two extra posta being for 
spare wires, and are numbered from 1 to 51 on the left side, begin- 
ning at the top, and 52 to 102 on the right side, a number appearing 
between two posta. The posts are slightly staggered, and the upper 
one of each number is always used for the same side of a pair. In 
this system the upper wire is called pcsitive, and as each pair con- 
sits of wires with two co'oura of insulation, magenta and blue, the 
magenta wire is called the positive of the pair and the blue the 
negative, so tbat in soldering in the formed cable the magenta 
insulated conductor is always put into the top binding post of the 
pair. The first row of binding posts is for the underground cable, 
which comes in at the bottom ; 3 row for the cable goiag to 
the distributing board, which comes in from the top of the terminal, 
aud both are formed, laced, and evldered in precisely the same 
manner, except that the distributing-board cable begins at the top 
and gradually tapers off as it goes down, whereas the underground 
cable begins at the bottom and goes up. 

The body of the terminal is a cast-iron box, in which are the 
binding posts, those containing the wires of the underground cable 
or line being connected to those containing the wires going to the 
distributing board through a heating coil and a lightning arrester, 
The heating coil connects two springs, s> that when a small current 
is in the circuit the coil fuses after a short time and releases these 
springs, one of which grounds the underground line and the other 
opens the line to the distributing board. Whenever a line becomes 
grounded in the terminal room, through the fusing of the heating 
coil, it rings a call bell, notifying the attendant there of the fact, and 
alxo registers the number of the terminal by means of au ordinary 
anounciator board, so that the trouble ix readily found and fixed. 
Attached to one of the springs of the heating coil, but not in the 
circuit, is a lightning arrester consisting of two carbon p'ates with 
a sheet of thin piled silk between them. When a discharge occurs 
the silk becomes charred, which grounds the line, and as the heating 
coil fuses at the same time, both are replaced at once and the line is 
again ready for service. Both the Falten arresters and heating 
coils are on the outside of the terminal, where they are readily 
accessible. 


THE STANDARDISATION OF ELECTRICAL 
ENGINEERING PLANT. 


The following is an abstract of the discussion at the Insti- 
tution of Electiical Engineers, in connection with Mr. R. Percy 
Sellon's Paper on this subject. This Paper was reprinted in 
our issue last week. 

Thursday, February 8. 


Mr. R. E. B. CROMPTON said that they all thanked Mr. Sellon for 
bringing before them a subject of euch great importance both to manu- 
facturers and usera It was a Paper of arguments, and they were so 
thorougbly in agreement with nearly every argument that it waa not easy 
for the Paper to be effectually criticised. They agreed with Mr. Sellon, 
and they must all try to help him tocarry out the suggestions contained in 
the last paragraph of his Paper; that the Institution should encourage 
the submission of Papers suggestive of standards, and that the Uniformity 
Committee of the Institution should be strengthened. This could be very 
easily done. Mr. Sellon had commenced by pointing out that there were 
disadvantages in introducing standards into any industry at too early a 
stage, and this was undoubtedly the cage. He thought that up to 
the present, in England, the manufacturers were the people who 
had suffered from the vagaries of the consulting engineer by not 
being allowed to adopt a greater degree of standardisation than had 
been the case. Probably a greater degree of harm would have 
followed if standardisation of manufacture had been carried out 
much earlier. Mr. Sellon had given a li:t of central stations 
with a view to showing what wide variations of practice existed ia all 
classes of generating plant. That list proved that the consulting engineers 
who had been responsible for station supply had not varied very much. 
The 100 volta for continuous-current supply was fixed upon practically by 
the Jamp manufacturers. This voltage was supposed to be, for many 
years, the limit at which a suitable lamp could ve manufactured, and it 
was varied to the extent of 10 per cent. to suit burniug two arc lamps in 
series on the same circuit, making the pressure from 100 to 110 volta. 
After several years of use with lamps of this voltage, it was discovered that 
lamp manufacturers could make lamps of a much higher voltage, vut the 
tendency to make lamps for voltages such as 150 or 160 was very wisely 
resiated by engineers, and there were very few cases of attempts to utilise 
these lamps, which would have considerably reduced the cost of copper 
under the conditions at the time. It was only when lamp manufacture 
was so far improved that it was possible to get lamps of double voltage 
that these double voltages began to be used, Then they came to the 
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question of the variations in the periods of alternating currents. "They 
would all remember the very strong controversies that had taken place in 
regard to the proper periodicity for alternate currents in order to get the 
bæt’ possible effect, and there was no doubt that the great variety 
in periodicities had pressed very hardly on the manufacturere. Only 
those who had to deal with the manufacturing of alternate-current 
motors, alternate-current arc lamps, ard other means of utilising 
alternate energy, knew what trouble and what anxiety had been introduced 
into the industry by tke great variety of periodicities which existed. 
However, this seemed to be in a fair way to be overcome. They must all 
agree with Mr. Sellon that the advantages of standardisation would come, 
in the end, just as much to the user as to the producer. In engineering 
mattera perbaps the only standardisations that had taken place had been 
in the small machinery for domestic use—sewing machines and articles of 
that kind—but he thought it was about time that the motors that they 
intended to largely use in their houses should be classed with articles of 
domestic use. It was only when they were so standardised that they could 
be preduced in any large quantities, thus letting the ueer have them at a 
price he was prepared to ray. He was glad to say tbat quite recently 
developments had taken place in the use of clectric motors which bid fair 

to increase their use very largely indeed. He referred to motors of 3 H. p. 
or à H.P., such as would be used in houses either for small domestic power 
purposes, ventilation, or cooling rooms. It was in these directions that a 
trade had been stirred up and of course had introduced standardisation, 
with & consequent reduction in cost. He thought tbe next degree of 
standardisation would be in the supply of motors for the working of tools 
which took a definite amount of power. There were a large number of 
tools used in workshops in which the poxer was from 4 H.P. which could 
be grouped together and motors supplied to be fitted direct on to them. 

In this direction they were quite certain to have standardisation at once, 
so that it was evident that, by a natural law of commencing with 
the smallest motors, they would gradually standardise all, and from year 
to year get up to the larger sizes, quite apart from any special effort that 
the Institution might mske, This would be the natural economic law that 
would be followed, but the Institution could assist that law by calling the 

attention to the enormous advantages to be obtained through adopting the 
standards of the manufacturers themselves, and this was really the best 
way to get at the end they all desired. 

Mr. A. B. BLACKBURN said they were all agrecd as to the desirability 
of standardisation, and the chief thing to consider was the limit to which 
they could go. He thought ca:h manufacturer should begin at home. 
The manufacturer should make standarde, as far as he could, in his own 
types of machinery, and then try and convince the user that he bad good 
reason for having done so. By tbat means the manufacturer would com- 
mence, as far as he l imself was concerned, a fair measure of standardisation ; 
and if every manufacturer did this, they would be able to come to some 
understanding amongst themselves as to what were the best types. There 
was no doubt that the user could assist them very greatly by poiuting out, 

from his actual experience, what were the conditions which required to be 
fulfilled in the machinery he used ; and if he would, as Mr. Sellon had 
remarked, state the enda, then the manufacturer would find the means. As 
regards dynamos and alternate-current machinery, in wbich he was chiefly 
interested, he thought they had already to some extent arrived at a 
basis. In alternate-current working there had been a very great diversity 
of periodicities, which had blocked the way to standardisation. There 
was a consensus now, however, leading to a definite periodicity which, 
except in the case of stations already existing—and which of course 

would be tied for a number of year to the present periodicity — would very 
considerably lighten the task of the manufacturer. The eame with regard 
to continuous-current working. They were settling down very much. In 
Mr. Sellon's tables it was seen that a very large propor.ion of the stations 
were now between 400 and 500 volts, which was very satisfactory to the 
dynamo makera, and he hoped tbat the engine makers would help them. 
At present, in tendering, they generally found a considerable diversity of 
epeeds, and this very frequently involved getting out tenders with three or 
four different sizes of dynamos to accommodate the different engine 
makers. If the engine builders could arrive at a definite s'andard of 
«peed, it would help matters considerably. As regards American competition, 
he thought that standardisation in these goods had arisen very mu:h from 
the large quantity used, and not the quantity from the standardisation. 

Mr. J. SLATER LEWIS thought the first question to be asked was how 
were tbey to meet this foreign competition ? That this country was being 
invaded at present by Germans and Americans was a question beyond 
doubt, and it was giviog manufacturers here great trouble at the present 
time to know how they could meet this. He asked them to imagine a 
dynamo manufacturer who built machines of onc size and one type only. 
Anybody who had had experience in this class of work would sce that 
the establishment or fixed charges in such a shop would fall enormously. 
He had made some very careful calculations as to what could be done by 
standardisation on these lines—viz., building one type of machine in one 
shop—and he was perfectly conviuced that if this were done the establish. 
ment charges would fall at least by 60 per cent. The establishment 
charges in an electrical shop at the present moment were very much 
higber than with any other class of machinery, and this state of things 
was entirely brought about by the fact that in England there were one or 
two large shops doing all claeses of work, from little things as big as a man's 
hat to a machine 15ft. or 16ft. in diameter. He was perfectly certain, if 

we were to do any good in this country, we must make up our minds that 
we must standardise. Unlees this was done we should go on in the old 
way building shops that were not suitable for the class of work, and we 
should be unable to met foreign competition. His own opinion was that if 
some committee could be formed with a view to suggesting certain sizes of 
motors and dynamoe, it would be possible to arrive at something fairly 
satisfactory. He was inclined to think that Mr. Crompton was ‘wrong in 
saying that these matters would right themselves automatically. He did 


not believe in this at all. He believed we were now standing face to face 
with u very serious problem, and the sooner it was attacked iu a practical 
sort of way the better. His firm had heen engaged for some con- 
siderable time in standardising a series of motors. They had already 
commenced operations with these motors, and he could only eay that 
the results had been eminently satisfactory ; and they hoped in a 
very short spaces of time to sell everything to a standard, and 
under no circumstances would they depart from tbat line of business. 
It was the only way to meet this foreign competition, and they must be 
supported by the consulting engineers. Dynamo manufacturers who had 
to supply Corporations were suffering very seriously from the fact that all 
sorts of details were imposed upon them, and this involved the alteration 
of patterns and drawings and all that sort of thing. They all knew what 
a conglomeration of patterns and sizes was to be found in almost every 
dynamo manufacturer's in this country, and until they could reduce this 
to a minimum they would never do any good. l 

Mr. E. JOHNSON had bad a good deal to do with standardisation of 
electrical apparatus, but not exactly in the direction that Mr. Sellon had 
put the subject before them. His efforts had been to standardise the 
apparatus as near as possible in its constructional detail. He thought the 
trouble experienced in England in this direction was due to the fact that 
for each order there was a different engineer specifying the details, instead 
of allowing the manufacturer to supply what he knew would do the work. 
In America, if a traction company wanted so many dynamos to give so 
many H.P., and so many motors to drive so many tramcars, it called for 
that and nothing else. The manufacturer had only to supply that, and the 
result was that he soon bad them in stock. 

Mr. J. S. RAWORTH sa‘d the very hearty reception that had been 
given to this Paper must have made Mr. Sellon sorry that he had never 
submitted a Paper to the Institution before. Mr. Sellon had read a great 
many at other institutions, and he noticed that he had done what every 
practical writer of & Paper did, and that was to throw down upon the floor 
what he might call the bone of contention.” It did not matter what 
sort of a bone this was, so long as it was long enough for two dogs to geb 
hold of it at the same time. Mr. Sellon had given them a Paper which 
provided plenty of ecope for discussion, and he had a'so given ita title that 
did not fit. They could discuss thes title as much as they could the Paper. 
In order to get tbem to appreciate this point about the title, he asked 
them to consider the meaning of tbe word plant“; and he did go because 
there were a great many young men present who, if they did not thor- 
oughly appreciate the meaning of this word, would go through many of 
the throes and troubles in their future life that he had already "ione througb. 
The reason of this was that the word “plant was used in legal documents; 
it had a legal meaning, and in these documents they never found a single 
word of explanation as to the meaning of that word. What was plant! They 
e beard people talk about two plants or three plants, but a man could 
not have two plants any more than he oould have two wives. Plant was the 
machinery, tools, and utensils used in carrying on any particular trade. 
When they saw plant spoken of in specifications, it did not mean the 
engines and dynamos that the producer was producing and supplying to 
the consumer ; it meant all his too's and machinery for the purpose of 
producing these things. He had known town clerks and others try to 
make out that the clauses with reference to plant actually referred to the 
machinery that he was supplying to them under contract. While the 
machinery was in process of construction it was not plant; but as soon as 
the engineer's signed certificate was obtained it became the plant of 
the business of the purchaser. When they therefore turned to the 
title and saw The Standardisation of Electrical Engineering Plant" it 
meant tbe standardization of the lathes, drilling machines, screw-drivers, 
and all these things that formed part of the tools with which the electrical 
engineer conducted his business. If they took the analogy of a railway, he 
should call the gauge the principal governing factor; and it was because 
engineers in the early days did not fully recogni:e the importance of 
this that they began specifying gauges that were not all alike, and conse- 
quently gave a great deal of trouble and cost the country a great 
amount of money to bring them into uniformity. Taking thia analogy, 
the equivalent of the gauge was the periodicity and pressure, 
and in Mr. Sellon’s list as the end it was seen that tome 
considerable effort had been made to get at standardisation. 
They would find there were 20 stations which had a periodicity 
of 100. It had been proved later that a periodicity of 50 gives better 
results, and now they found that no less than 20 stations, in a very much 
shorter period of time, had been standardised to a periodicity of 50. This 
was a very satisfactory result, and he thought it went to show that the 
consulting engineer after all was coming very much nearer to Mr. Sellon's 
standard than he was aware of. Coming to the standardisation of details, 
he quite agreed with Mr. Crompton aud Mr. Blackburn that this had a 
very much stronger effect upon the cost of production than most people 
were aware of—a far stronger effect than the standardisation of pressure 
and periodicity. He had been connected with a company that had done a 
very great deal towards standardisation. It had passed resolutions a5 
board meetings; it had given instructions to managers ; it had written 
innumerable memoranda and it had exerted itself to an enormous extent 
to get standardisation, but they did not get it. The ordinary commercial 
draughtsman could upset all the calculations of a board, or of a manager, 
by the simple expedient of altering things as he went along, without any- 
body finding it out. On one occasion he wanted a new valve spindle for an 
engine, and ordered it from the original maker. When it came he found the 
draughtsman hac made his drawing jin. smaller than the previous one, with 
theresult that the spindle was no use. He thought Mr. Sellon would be well 
advised if he were to carry out this suggestion—viz., that anybody who 
wants to standardise satisfactorily must get a cauldron of boiling oil and 
keep the draughtsman in it with a ticket round bis neck saying that 
„Nis is the man who dared to alter our standards. 


(To be concluded ) 
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CORRECTING THE DEVIATION OF THE SHIP'S 
COMPASS. 


ls Ex — 


The importance of the compass, in enabling the mariner to steer 
his ship with every confidence and certainty of his bearing, is very 
well known. It is not so generally known, however, that this con- 
fidence and this certainty are rendered possible only by the successful 
elimination cf a large number of extraneous influences which tend 
to deflect the compass very considerably from its true position. 
These deviations, as they arc called, would in many instances 
amount to 30deg. or 40deg., and this where an error of even half a 
point when steering, say, through a narrow channel— might prove 
disastrous. 


— ae "al à 


These sourecs of error are due mainly to the large quantity of | 


iron and steel used in the construction of a modern ship. The keel, 
ero: s-beams, epars, and masts are generally made of steel, which in 
the course of the building, and owing to the hammering to which 
they are then subjected in the earth’s field, become strongly mag. 
netised. These produce a source of error partly permanent and 
par sub-permanent, As the ve:sel changes her course or her 
atitude, there is introduced another error, due to the varying 
magnetisation induced by the terrestrial field in the iron of the ehip, 
known as the error due to transient magnetism. These! errors can 
be, and in fact are, corrected by various devices, and there remains 
only the serious influences of magnetic storms, which no compensa- 
tion or correction can anticipate. 

Many methods have been employed during the present century to 
calculate, or to compensate for, the errors due to the above-mentioned 


causes. Of the former we may refer to the methods eonnected with the 
i 
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namesof Poisson, Napier, Airy, and Archibald Smith, whose corrections 
were, though fairly accurate and sufficient, somewhat laboriousin their 
application; of the latter, we need only mention Lord Kelvin's 
mariners compass, patented in 1874, now universally employed. 
Even in this case the compensation cannot be absolutely relied on 
to remain constant, as evidenced bv the Admiralty regulations, 
which require the commander of every vessel to frequently compare 
the indications of his compass with that calculated from h's * dead- 
reckoning,” or from solar or stellar observations. The corrections 
thus involved are again somewhat troublesome to carry out. 

The need has thus been felt fur a compass which would read cor- 
rectly in all circumstances and conditions, involving no troublesome 
compensations or corrections, Dr. Scoresby, the famous Arctic 
explorer, so long ago as 1854 suggested the fixing of the compass 
right aloft, up among the rigging and away from the disturbing 
influences of the iron intheship's hull and holt. 
This suggestion has been, curiously enough, 
only recently taken up, and is exhibited in the 
Evoy patent Fn just put on the market. 
We fave recently had an opportunity of inspect- 
ing it. As compass readings cannot ccn- 
veniently be tak«n with the compass up in 
the rigging, Mr. Evoy very ingeniously devised 
a mechanism which would automatically lock 
the card as soon as it is hauled away from the 
jumper stay to which it is usually attached. 
The method by which this is accemplished is 
sufficiently clearly indicated in the accompany- 
ing illustration. The bowl of the compass, 
which in all respects is similar to the 
ordinary Kelvin compass, ix suspended on a 
carrying frame by trunnion-like axles through 
which plunger rods pass, having their inner 
ends provided with discs or stops, The 
plunger rods have liquid-tight diaphragms, 
and their outer ends project so as to be pressed 
in by vertical leverscontrolled by springs, which 
tend to keep the levers inwards, the card 
thus becoming locked or held by the two cu 
until released in the following manner: The 
upper ends of the levera are jointed to links 
connecting them to a sliding cup centrally 
fitted on a stem at the upper part of the bowl 
framework. The carrying frame hasa system 
of cords and pulleys for the purpose of main- 
taining the bowl in proper position and 
hauling it up and down as required. When 
hauled up two hemispherical projections ate 
«ngeged in EA ing cavities, thus fixing 
the frame and liberating the card simul- 
taneously. After a minute or two the com- 
pass is hauled down, the card becoming locked 
at the instant it begins to descend, and the 
reading is taken on deck. 

It remains to be seen if the Evoy compass 
will find a useful application in practice as 
an auxiliary to check the reading of the 
* standard compass.“ A difficulty may occur, 
however, in the case of vessels with steel 
maste, for the disturbing influences of thess 
on a compass fixed up aloft would 
probably be even greater than on deck. 
As this error would in general be approxi- 
mately constant, compensation might success- 
fully overcome this difficulty. A possible 
drawback, which would be of more serious 
nature, might be oceasioned by the swaying of 
the jumper stay, which would in general bring 
the luliber-line and centre of the needle out 
of the same plane with the keel of the ship. 
Another possible objection is that the wrench 
which is necessary t» pull the compass away from above might cause 
the card to swing round somewhat and become locked away from 
its natural position. It is to be presumed that these difficulties have 
been foreseen and have been successfully met, for we are informed 
that 300 of these compasses are now in use and are giving the greatest 
satisfaction to the commanders of ves:els employing them. 
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Discontinuance of Trailer Cars at Hull.— It is an unusual 
and somewhat curious fact that trafler cars have not 
been popular at Hull, as they generally are on electric tram- 
ways. It is intended to discontinue the use of this class of 
car, the disfavour arising on account of the delay caused by 
connecting them at the termini to the motor car. UC 
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LEGAL INTELLIGENCE. 


— d ————— 
Rucker v. the London Electric Supply Corporation (Ltd.). 


JUDGMENT. 


Mr. Justice Farwell delivered judgment in this action on Monday. (The 
evidence was very fully reported in The Electrician of Jan. 26 and Feb. 2.) 


His LORDSHIP said: The plaintiff claims, by assignment, letters 
patent of March 16, 1885, for an invention for improvements in distributing 
electricity communicated by Zipernowsky and Déri, of Buda Pesth, and 
b7 his writ dated July 1, 1898, seeks for an injunction and an account of 
Irofits or damages against the defendants for breach of his patent. As his 
patent has expired since the date of the writ, he can of course obtaia no 
injunction ; but this does not affect bis claim for an account or damages 
for bgeaches during the existence of the patent. The defences raised are 
that there is no patentable invention in the plaintiff's specification, prior 
publication, and want of novelty. The first issue that I have to deter- 
mine i8 the state of knowledge of electricians with reference to lighting 
by electricity at the date of the patent. Since 1870 electricity had been 
applied for lighting purposes, and various advances had from time to time 
Leen made in the means adopted for that purpose. The firet lamp used 
was the single arc lamp with a dynamo of its own. Then Jablochkoff showed 
the poseibility of subdividing the electric light by putting several lamps ia 
rt T. es on one circuit, and by connecting several circuits to one dynamo. 
Then the arc lamp was replaced by incandescent lamps, which were run in 
parallel and required constant potential, a requirement which entailed 
c naiderable practical difficulties. The desideratum was to obtain a con- 
stant pressure on the lamps and the smallzet possible amount of copper 
in the mains ; and this involves sending out from the station at high 
pressure and using the power at the lamps at low pressure. Both con- 


tinuous and alternating currents were used. I find that the following facts 
existed in March, 1885 : — 


1. The paralle! system of distribution, giviog on each consumer's pre- 
mises a supply of electric energy at constant potential, to be drawn off in 
multiple arc both for continuous and alternating currents, was well known. 

2. Transformers or induction coils were well known as macbines by 
which the electrician could transform up or down—viz., multiply or divide 
—the tension on the primary. 

ó. It was also known that the E.M.F.s of the t wo coils bore a constant 
ratio to one another depending upon the number of turns of wire on the 
primary and on the secondary. The question of the ratio of turns is 


well put in an article in La Lumiére Electrique, where M. Marcel 
Deprez, referring to Gaulard and Gibbs’ secondary generators, writes in 


1884 as follows: In substance these generators ure composed of a 
series of so:enoids cf little height and large diameter traversed by an 
altenating (so-called primary) current, taken from any source: this 
alternating current generates by induction in a second series of solenoids 
situated at a very short distance from the first solenoids, and moreover 
interpolated between them an induced (so-called secondary) current, the 
tension of wbich dependa on the proportion of the number of the inducing 
spires to the number of the induced spires, and also ou their grouping." 
"Moreover, both Mr. Fesquet and Mr. Ferranti told me that they knew this 
themselves prior to 1885. I have mentioned this because there is some 
conflict of testimony on this point between the plaintiff's and the 
defendants’ witnesses, and I desire to say that I accept the defendants’ 
withease3 as more accurate in this respect than the plaintiff's I think 
that Mr. Swinburne does less than justice to the electrical knowledge of 
] imself and his fellows in 1885. 

4, The excitation of an induction coil by a machine for the purpose of 
utilising the secondary current was not novel. 

5. Putting machines in parallel on secondaries of a3 induction coil was 
not novel, 

6. The positive and negative poles in the consumer's house which are 
connected with the double series of mains required in the parallel system 
are the equivalent of a dynamo producing a constant current. 


In the year 1882 the Electric Lighting Act was passed, and in that and 
subsequent years many Acts have been passed ccnfirming provisional 
orders under the Act. The basis of the legislation was that it was feasible 
to generate electricity at central etatiors and supply it to consumers in 
much the same way as water is supplied. The powers of the supplyiog 
body, however, ceased at the two poles in the consuiner'a house referred to: 
abroad the consumer took his supply by " straddling " the mains at those 
two poles—viz., by putting the transformers on the poles in parallel on the 
cecondary circuit —and, as Mr. Swinburn? told me, the consumer can him- 
self put on the transformers in parallel on an ordinary parallel system. 
The customer was at liberty to use the current which he so obtained for any 
purpose that he thought fit. I should a id that the Acts extend both to 
continuous and alternating currents, and bo h to the parallel and the series 
system. l 

Before considering the various documents referred to in the defendant's 
particulars, I will consider the construction cf the patent. The claim of the 
patent is as follows: In the application of induction coils or trans- 
formers for alternating electric currents, the arrangement of several 
stations of second order as branch circuits of the main liue (i. e., connecting 
up the local centres with the main liue in multiple arc), to which main line 
js supplied an alternating current of a tension as constant as possible, sub- 
stantially as described and shown in the drawing." Io my opinion this ia 
a claim for arrangement, and for arrangement only; it is merely a com- 
bination in a particular way of old well-known methods, The difficulty of con. 


struing this patent is increased by the fact that the patentee amended it some 
time ago by striking out claims for a means of maintaining an invariable ten- 
sion at the points where the primary current enters the local centres. On the 
unamended patent, I should have been of opinion tbat the words sub- 
stantia'ly as described" referred to the means of keeping the tension as 
constant as poasible, but I cannot so read them now that the provisions 
relating thereto have been strvck out. In my opinion, therefore, the words 
must bo read “the arrangement substantially as described.” I have 


| therefore to consider if there is anything ia the body of the specification 


affecting that claim in any way. Now, the specification commences by a 
historical statement, followed by a reference to the inefficient modes of 
distribution then in use, and states that the object of the invention is to 
make all individual points of consump:ion of electrical energy quite inde. 
pendent from one another; and it goes on to state in general terms the 


mode of doing this, which is in effect what is stated in the claim 


that I have already read. The inventor then states that the 
distinctive feature of our system of distribution is that cach 
group of inductioa coils or transformers of the several stations 
of second order shall merely constitute branch circuits of the main 
line for the primary current — i. e., that primary circuits of the several local 
centres, any one of these being taken as a whole, are connected in multiple 
arc. la this manner we have conductors d'stributing the primary high- 
tension current in as many branch circuits as there are local centree, and 
any desirable number of secondary (low-tension) circuits.” I pause to 
ob:erve that there is notbing here as to the form of the transformer to be 
used, but that the patentee says that the distinctive feature of his inven- 
tion is the arrangement in parallel arc. It appears to me that he believed 
himself to have discovered the use of trans‘ormers in parallel arc on 
secondary circuits, and this seems to have been to some extent the 
view of Mr. Swinburne when, in answering Mr. Moulton's question, 
„In what respect do the defendants infringe?” he replied: “In 
that you have a system of distribution with alternating-current 
transformers with high tension in prim mies of 2,400 volte, and 
secondaries supplying lampa in parallel at 100 volts," and he said also that 
he considered the high tension and the low tension of the mains both 
essential. Pausing here, I am of opinion that no patentable invent on is 
disclosed by this part of the patent if th's be the essential feature of it. Mr. 
Swinburne a short time before had admitted that as early as 1882 the 
advantages of high tension and low tension were well known; and, 
further, that high tension and low tension are mere descriptive epithet», 
having no technical meaning. I hold as a matter of construction 
that high and low tension are not within the plaintiff's claim — i. c., that the 
words are merely descriptive, and express nothing beyond the fact that 
the primaries arc of high tension in comparison with the secondaries. The 
next four lines of the specification, as I have already stated, have given 
rise to some conflict of testimony. They are as followa: * Now, tho 
electromotive forces of the two coils of the transformer bear a constant 
ratio to one another; therefore, if the internal resistance of such an appa- 
ratus is very low, the secondary tension will remain almost unaltered if we 
only have a constant diferenca of potential at the terminals of the primary 
coil." I have already found that thc various statements in these lines 
wero and were intended to be mere statements of well-known facts, and 
that this was intended to be so as a matter of construction is made 
clear to my mind Ly reference to ihe unamended specification, which I 
am entitled to look at for this purpose according to Lord Watson's 
statement in the House of Lords. It is to my mind plain, on the 
original specification, that these lines were statements of fact leading up 
to and emphasising tho value of the means for maintaining an invariable 
tension which formed part of tho original specification. Some argument 
was used on the advantage of keeping the resistance as low as possible ; 
but this seems to me to be a mere truism, amounting simply to a state- 
ment that it is desirable to avoid useless waste, because excesaive resistance 
exhausta the energy that is wanted for lighting by turning it into heat. 
Passing over some paragraphs in the specification, I come to the following 
statement on the last page: We desire it distinctly to be understood 
that the form of induction apparatus cr transformers may be of any kind 
whatever, without departing from the principle of our invention.“ That 
is a claim extending to all transformers of every sort; but transformers 
were well known aud were in common use before the dats of the patent. 
Lord Kelvin told me that no practical man would have been afraid to put 
induction coils straddling across mains of a high-pressurealternating-current 
circuit, and that there was absolutely nothing novel iu it. Mr. Swinburne 
put the plaintiff's case very neatly when he taid, “ Everybody knew that 
we wanted a high pressure from thestation and a low pressure in parallel 
distribution in houses. They Zipernowsky and Déri—came, and they 
realised that a trar sform᷑ r arranged in a particular way which was not the 
usual way of arranging them gave them the key to the solution of the 
problem.” Assume that it was not "the usual way," as he eays: it was, 
however, a well-known way, and I am wholly unable to discover any 
invention init. Authorities on different specifications are of little value in 
questions of construction, but I think the case of Gaulard and Gibbs gives 
& useful illustration of the application of the principles upon which the Court 
acts. Tomy mind, this specification contains at the utmost good advice, aud 
is very far remov.d from invention. It 1ecommends one of two well 
known modes of p:ocsdure as most suitable for conduciog to a particular 
result. I should add that all transformera are said to be within the 
arrange nent claimed; but as a fact all are not suitable. The plaintiff, 
however, can get no benefit from this, for he certainly does not point out 
any particular form of transformer as the appropriate one, or give any 
guidance whatever in this direction. l 

I will now proceed to consider briefly the defendants’ particulars of 
objections. The most important document, to my mind, is the article in 
the Zeitschrift für Electrotechnik. It was proved that this document was 
sent over to the Patent Office here, and was laid on the table of the 
public reading room two days prior to tle plaintiff's patent, and it is 
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admitted that it is a description of the plaintiff's arrangement. If, 
then, this document contains sufficient information of the details of the 
plaintiffs arrangement to enable a practical electrician to put in operation 
the plaintiff's arrangement, the case would fail even if (contrary to the 
opinion that I have already expressed) the plaintiff's arrangement was a 
patentable invention. In my opinion the article does contain all such 
information. I have come to this conclusion both as a question of fact, 
after weighing the evidence of the witnesses, and also ss a question of con- 
struction, treating myself as far as possible as possessed of the knowledge 
of the subject which a competent electrician would have had in 1885. On 
construction, I am of opinion that the article indicates with sufficient 
precision that there was a parallel distribution, and that the consumer 
was to take his supply by transforming down from high-tension primaries. 
Lord Kelvin was clear about this, and I do not consider that his 
teatimony was at all shaken by the cross-examination, although he for the 
moment forgot the statement in the last paragraph but one of the article, 
namely, “Currents of respectively 6 and 7 amperes at the maximum 
flowed through the primary conductors.” He set this right in re-examina- 
tion, pointing out that these words clinched it; and as a matter of con- 
struction I agree with him and with Mr. Fesquet and Mr. Ferranti ; and 
further, I do not think that Mr. Swinburne really differed, judging from his 
manner and tone in answering one of the questions addressed to him on 
this point. It is needless to say that Mr. Swinburne is not only a most 
competent, but a most straightforward aud candid witness. I think 
that he meant tbat he agreed with Mr. Moulton and the construction 
that he put upon the sentence that I have just read. In view 
of the opinion that I have expressed, it is not necessary fur me to 
consider the other documents mentioned in the defendants’ objections in 
any great detail. They are important as showing the general state of 
knowledge prior to the plaintiff's patent, and they confirm me in the view 
that I have already expressed. The first is Brush. In this specification 
the defendants sali on a drawing only—viz., Fig. 9. This figure does, in 
my opinion, show diagrammatically the eystem of distribution by parallel 
mains, and of drawing off by transforming and using secondary circuits. As 
Mr. Swinburne put it. Fig. 9 is the diagrammatic method of representing 
transformers ia parallel on parallel mains—tbat is, with their primaries on 
parallel mains.” Again, Lord Kelvin said that Fig. 9 shows diagram- 
matically with perfect clearness five transformers placed in parallel on the 
mains of an alternating-current dynamo machine. The diagram alone, 
with the statement that this applies to transformers in alternating-current 
machines, is unmistakable.” And as Lord Kelvin said, The problem of 
distribution is represented in Fig. 9, although the problem as to the size 
of dynamos or the method of getting electricity over a large area is not 
dealt with." But I cannot ree that this affecta the question when you 
bave once arrived at the fact that paralle) distribution was well known 
before 1885. I agree with Lord Kelvin that, given that knowledge, there 
was no invention in proposing to do at 20 places what was done in one. 
I will pass by the article in 7he Times referring to Fuller's patent with the 
remark that I hold that the statement tbere is a statement of parallel 
distribution, but that, if that article atoad alone, I should have hid some 
difficulty in thinking it sufficiently explicit. The next document ie 
Edison's patent of 1685. This is very remarkable, because on the evidence 
before me I find that Mr. Edison has the whole of the plaintiffs arrange- 
ment and something over and above and quite independent of the arrange- 
ment, and that Mr. Edison—I say it with hesitation of so eminent an 
inventor—apparently failed to appreciate the full advantage of hia own 
invention, but to have been led away by his desire to secure continuous 
current. As Lord Kelvin said, Edison's arrangement without the commu- 
tators is the plaintiff's arrangement," and the only object of the commu- 
tators was to convert the continuous current into an alternating current 
of high tension, which then passed through the transformers and came 
out as an alternating low- tension current tu another comutator, the 
object of which wes to deliver a continuous low-tension current, but no 
alteration was effected eicher in the tension or the quantity. Mr. Swia- 
burne did not really disagree w.th this view, for he said that if you remove 
the whole of the commutators and tubstitute alternating curreats you 
have the Zipernowsky system, and the only objection that he suggested to 
Edison's system had reference to the commutators—namely, that there 
would be suchserious - parking at thecommutators that they would not work. 
The only other matter to which I need refer is the installation under the 
Gaulard and Gibbs system. I accept Mr. Fesquet's testimony with regard 
to the exhibition at the Aquarium in 1883. I make no sort of reflection 
of course on Mr. Mackenzie; but he had for some years ceased to be 
employed in electrical engineering, and I am convinced that he had no 
really accurate recollection on which I could rely. I find that in 1883 
Fesquet coupled the primaries in parallel as well as in series many times, 
and tbat the lamps were placed in parallel on the secondary wires; and 
further, that in 1881 there was an installation on the Metropolitan Rail- 
way running for some months, in which alternating high-tension currents 
were transformed down, and that the lamps were in parallel. I mention 
this because I desire to say that in my judgment Mr. Ferranti was a com- 
petent and trustworthy witness, on whose evidence reliance can be placed. 
I think that it is unnecessary for me to refer iu detail to the Imray speci- 
fication or to Rankin Kennedy’s article, the last sentence of which is 
certainly remarkable. 

The result is that the plaintiffs action fai'e, and must be dismi:sed, with 
costs. 

Mr. CRIPPS (for defendants) asked for costs on the higher s ale. Such 
an order was made in such complicated cas:s as this. 

Mr. WALTER submitted that in this case no experimental work had 
been required. It was only examination and construction of documents. 
lt was a pure question of argument on the construction of documente. 

_ Mr. CRIPPS eaid that in this case they had bad neceetarily on both 
sides the most eminent men. 


His LORDSHIP then dismiesed the action, with cos'son the higher scale. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and simular matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The following New Books and Editions can be obtained of the Booksellers, 


or direct from the Publishing Offices, 1, 2 and 3, Salisburg-oourt, Fleet. 
street, London :— 
READY. 
(Piice 128. 6d., by post, 13s. 3d.; Colonies, 14^.; abroad, 148. 64. (United 
States, 108.) 


„The Electrician " Blectrical Trades Directory and Hand - 
book for 1900 (corrected to January 31st, 1900) —In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use of 
municipalities and companies contemplatiog applying to the Post- 
master-General for a Telephone Licence. This section of the book 
now includes the new model form of Licence issued by the Postmaster- 
General in January, the Telegraph Acts and Orders passed by 
Parliament in 1899, and other information in connection with this 
the latest development of electrical enterprise. The huge sheet 
tables of Electric Light and Power and Electric Railway and 
Tramway undertakings of the United Kingdom have been made 
complete up to the 31st January. — The:e shee's form a most complete 
record of electrical engineering progress in connection with electricity 
supply aud power and traction applications The Directory 
Division has been carefully extended and co:rected upto Feb. 2. A 
number of additional interesting sketches of the careers of well- 
known electrical experts have been added to the Biographical 
Division, together with many new portraits. The new volume is, 
we claim, the most complete and correct book of i's kind ever 
published in any language. Au analytical dige:t of the coaten's of 
this volume is in preparation. 


““Practicat Notes FoR ELxcOTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 8e. 6d., post free. The au:hors 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical science, 


“THe INCANDESCENT LAur AND ITs Mancracrore.”—By Gilbert S. 
Ram. Price 7s. 8d., post free, The principles underlying the maaufacture 
of the incandescent lamp are carefully and fully dealt with in thia volume, 


“THe CENTENARY OF THE Ecvectrio Current, 1799. 1899.“ — By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 3d.; strong cloth, 
2a. 6d., post free. 


**LOCALISATION OF FaurLTS IN ELxCTRIO Licht Marns."—By F. C. 
Raphael. Price 5*, post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the va-ious 
methods of insulation testing are here co!lected and discussed. 


" Motive Power AND GEARING FOR ELzCrRICAL. MacuHinery.”—By 
E. Tremlett Carter, C. E., Ml. I. E. E. Price 128. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the uss of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting aod power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the k contains, in additioa, namerous 
tables giving exact data of the equipment and working of electric power 
stations. 

„Tur MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.’ — 
by Francis Jehl. 108. 6d., post free. This is a practical handbook. giving 
a complete description of the art of makiag o:rbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


* WIRELESS TRLEGRAPRY: SIGNALLING ACROSS Space wrrTHOUT WiRES 
By ELEcTRIC Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations; New and 
Eularged Edition, 5s. nett. Now ready. 

t ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Fol. I., 13s. 6d. 


Vol. II., 12s. 6d. 
"XLaorRI0 Morrve PowsR, by Albion T. Snell, contains the 


lat at information res the application of electric en to mining 
and wer deir ppli in which the au has had 


po transmission 
much experience. Price 10s. 6d., post free; abroad, 11s. 
= OAL Tera ron TuLEGRAPR nan. — By J. Elton 
Young, M.LE.E. The of the book aims at ishing a fuller treat- 
ment of the sub from the standpoint of the T ph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
peanon of the theory of sing ae applied to electrical lines in general. 

emy 8vo, fully illustrated. 10s. 6d., post free. 

% ELBOTRIO LAMPS AND Ex.scraio Liana, Prof. J. A. Flem nz. 
M. A., DO. So., F. R. S., is handsomely bound, and full of original illustra- 
sig designs, initiajs, &p. New und Cheaper Edition now ready. C. 
post tree, 
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‘‘ SUBMARINE CaBLE-LAYING AND RxPAIRINO."—By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


‘“ MagaNETIO INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready. 


“THe STEAM ENGINE INDICATOR AND INDICATOR DracRrams.”—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


“THE ART or ELEOTROLYTIOC SEPARATION OF METALS.” —A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
t eata fully both the theo-etical principles of the art of electrolytic seoara- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


TENDEBS INVITED. 


The New Tramways committee of the Newcastle-upon- Tyne Cor- 
poration require tenders for the supply of 130 car bodies, trucks fur 
same, and for electrical equipment. Further particulars a e set out 
in an advertisement, and general particulars and conditions of con- 
tract may be obtained from the consulting engineer, Mr. Charles 
Hopkinson (Messrs. Hopkinsons and Talbot), 26, Victoria-sireet, 
London, S.W. Tenders must be lodged at the office of the town 
1180 . Motum), Town Hall, Newcastle-upon-Tyne, not later 

an March 2. 


The Keighley Corporation invite tenders for the supply and erec. 
tion of the following plant at their electricity works: Switchboard 
aud balancer, 10-ton overhead traveller, storage battery, maius, con- 
duits, arc lamps and pw ejector condensers, exhaust pipes anl 
tanks, main, steam, and feed water pip:s. An advertisement give; 
further particulars, and specifications, Le. may be obtain ed from the 
borough electrical engineer (Mr. J. M. Smyth). Tenders, addres: ed 
chairman of the Electricity committee, Bridge street, Keighley, to be 
in by 10 a. m. March 1. 


The Sunderland Corporation require tenders for the supply «f (a) 
steam exhaust, feed, and other pipes, and (b) two steam-driven 
induced draught fans and accessories. An advertisement gives fur- 
ther particulars, and specifications, &., may be obtained from the 
borough electrical engineer (Mr. J. F. C. Snell), Dunning-street, Sun- 
derland. Tenders, addressed chairman of Lighting committee, Town 
Hall, Sunderland, to be delivered at the office of the town clerk 
(Mr. Fras, M. B»wey) by noon March 2.) 


The Corporation: of Durban (Natal) invite tenders for the supply 
and delivery at Durban of: 1, 900 tons steel girder rails, 64 tons fish 
plates, the necessary fish bolte, nuts, tie bars, and electric bonds; 
107 lots Australian hardwood stringers, with the necessary dog 
spikes. An advertisement contains further particulara, and specifi- 
cations, &c., can be obtained on application to the agents t5 the 
Corporation (Messrs. Webster, Steel and Co.), 5, East India-avenue, 
Leadenhall-street, London, E C. Sealed tenders (in du plivate) must 
be delivered to Messrs. Webster, Steel and Co, by Thursiar, 
March 8, or to the town clerk, Durban, by mail delivery, on or about 
Monday, April 2. 

The Vigan Electric Light and Tramway department invite tenders 
for the pp and delivery of 3,000ft. of 2in. and 3,000ft. of 14in. 
yas barrel Tenders must be addressed to the chief electrical 


engineer (Mr. H. Collings Bishop), Bradford-place, Wigan, by Satur- 
day, 24th inst. i 


The Poplar (London) District Board of Works invite proposals fur 
the fitting up of consumers’ premises for the electric light free of 
initial cost to the board or the consumer. Some particulars are set 
out in an advertisement, and all further information can be obtained 
from the electrical engineer (Mr. Alfred Blackman’, Electricity 
Works, Glaucus: street, Bromley-hy-Bow, London, E. Schemes must 
he lodged with the clerk to the board (Mr. Leonard Potts), 117, 
High-street, Poplar, London, E., by March 1. 


The Farnworth Urban District Council invite tenders for the 
eupply and erection of (1) Lancashire boilers, economisera, conden- 
sing plant, feel pumps, steam exhaust pipes, &c. ; (2) three 120-kw. 
et: am dy namos; (3) lighting switchboard ; (4) traction switchboard; 
(5) accumulators ; (G) ur derground cables ; (7) travelling crane ; (8) 
re-cooling tower. Specification, &c., can be obtained from the con- 
sulting engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen 
Anne's gate, Westminster, S W., and 78, King-street, Manches ter. 
An advertisement gives further particulars, and tenders must be 
delivered to the clerk (Mr. David Crossley), Council Offices, Fain- 
worth, Lancs, by March 7. 


The Blackburn Corporation invite tenders for the supply and 
delivery of feeder cables, Specitication, &c., can be obtained at the 
offices of the consulting engineers (Messrs. Lacey, Clirehugh and 
Sillar), 2, Queen Anne’s-gate, Westminster, S. W., and 78, King- 
street, Manchester, after 17th inst. Further particulars are given in 
an advertisement, and tenders must be delivered to the town clerk 
(Mr. Robert E. Fox), Town Hall, Blackburn, not later than 2°th inst. 


a 50 ton, a 25 ton, a 6 ton, and a 2 ton electric crane. 


Newcastle-upon- Tyne New Tramways committee nvite tenders for 
Tenders to 
town clerk by noon, March 5. 


The Manchester Tramways committee invite tenders for the supply 
and erection of steel roof trusses and girders, cast-iron columns, and 
other metal work at their electric car shed at Cheetham. Tenders to 
chairman of committee by 24th inst. 

The Electric Light committee of the Vestry of St. Mary, Newing- 
ton (London), require tenders for the supply and erection of two 
water-tube boilera, feed pump, and sundry extensions to the steam 
and water mains for the electricity works at Penrose-street. Tenders 
to clerk, Vestry Hall, Walworth-road, London, S.E., by 20th inst. 


The xn of Shoreditch (London) invite tenders for stores for the 
electricity department, including electric cables and sundries, 
engineers’ stores, ironmongery, tools, &c., wiring and fittings 
materials Tenders to Dr. H. Mansfield Robinson, Town Hall, 
Old-street, London, E.C., before 3 p.m. 27th inst. 

The Salford Corporation invite tenders for the supply aud erection 
of electrically-driven mechanical ttokers, economisers and fittings, 
jet condensera and pumps with steam exhaust and water pipes. 
electrically-driven feed pampa aud feel pipes, and travelling crane. 
Tenders to town clerk (Mr. L. C. Evans) by 10 a.m. 28th inst. 


Tenders are invited for the supply of electrical fittings, &c., for the 
Norfolk County Asylum, Thorpe. Tenders to clerk (Mr. P. E. 
Hansell), The Close, Norwich, by 27th inst. 


The Bournemouth Corporation require tenders for cables, are 
lamps, wiring, &c., for the electric lighting of the pleasure grounds. 
Tenders by March 3. l 


The Aberdeen Tramways committee invite tendera for the supply 
of four electrically-equipped tramcars and other material. Tenders 
to town clerk, Town House, Aberdeen, by noon 28th inst. 

The Gloucester Corporation invite tenders for wiring the Guildhall, 
public baths and electricity work:, and for supplying the necessaty 
fittings. Tenders to Mr, G. Sheffi-ld Blakeway, Guildhall, Gloucester, 
by Feb. 27. l 

The Rochdale Corporation invite tendera for the supply and delivery 
of electricity metere. Tenders to town clerk by 26th inst. 

The Kingston- upon-Hull Corporation invite tendera for the supply 
of 35 double motor equipments and 10 car bodies (double-decked) 
to seat about 51 passengers. Tenders by Feb. 19. 


The Walthamstow District Council invite tenders for plint fur 
electric lighting of their Isolation Ho:pital at Chingfo:d. Tende s 
to clerk by 23rd inst. 

The Birkenhead Corporation require tenders for feeder and distri- 
bution mains. Ten lers by March 1. 

St, Annes-on-Sea Council require tenders for battery and acc:s:or-es, 
meters and demand indicators. Tenders to clerk by 26ch inst. 
The JVimbledon District Council require tendera for 25 incan- 
descent electric lampposts. Tendera to clerk by 26th inst. 


The Prussian State Railway Authorities invite tenders until the 
98th inst. for the supply of 224 tons of telegraph wire, 27,000 
insulatora, and 4 tons of insulated wire. Particulars from and 
tenders to Die Königliche Eisenbahn Direction, 7 Joachimstrasse, 
Hanover. 


TENDERS RECEIVED AND ACCEPTED. 


The tender of Macartney, McElroy ac d Co. has been accepted by 
the Bradford Corporation for the electrical overhead equipment of 
Listerhills, Stanningley, Whetley Hill and Thornton tramway 
sections (about 8 miles), at £12,064. 15s. 2d. 

The Tunbridge Wel!s Town Council have accepted the following 
tenders for the supply of additional plant at the electricity works :— 


S. Z. de Ferranti (Ltd.) (400 kw. steam alternator) ) £4,677 
Klein Engineering Co. (condensing plant. . . . 4,621 
Tinkers (Ltd.) (two Lancashire boilers) ..................... 3,060 


A full list of the tenders sent in appeared in our last issue. 


The followinz tendess have been accepted by the Edinburgh 
Town Council for the supply of a lditional generating plant for the 
MebDonald- road station : — 
Mather and Platt (steam dynamos) ) ꝑ eren £12,319 
George Sinclair (boilers) ) . . . . . . . . . ö 4,800 
The ter der ok Mess:s J. W. Singer & Sons has been accepted for 
supplying and fixing electric light fittings at St. Mary's Hall, 
Coventry, at £250. 28. 6d. 
The tender of the British Insulated Wire Co. for the laying of 
mains bas been accepted by the St. Anne't-on-Sea District Council. 
Th» tender of Messrs) Crompton and Co. for street arc lighting 
has also been accepted. 
The tender of Messrs. Hughes and Sterling has been accepted by 
the Morecambe Council for the erection of a refuse destructor. 
Tbe tender of the British Thomson-Houston Co. has been accepted 
by the Croydon Corporation for the supply of a 590 kw. steam 
alterrator, 
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The Glasgow Corporation has accepted the tender of the Electric 
Construction Co. for the supply of electric motors for the elevators 
on the Pollokshaws-road station at £170. 15s. each. 


APPOINTMENTS VACANT AND FILLED. 

The Pembroke (Dublin) Urban District Council invite applica- 

tions for the position of resident engineer to take charge of their 
electric lighting and refuse destructor works, at a commencing salary 
of £150 per annum. An advertisement gives further particulars, 
and applications must be rent to the clerk to the council (Mr. 
J.C. Manly), Town Hall, Ball’s Bridge, Dublin, by 3rd prox. 
An assistant is required for the electrical en . department 
of the City and Guilds Central Technical College, Exhibition-road, 
London, S.W. Commencing salary £150, rising to £200 per annum. 
Applications to Prof. W. E. Ayrton. See advertisement. 

A working electrical engineer is required to look after an installa- 
tion of from 600 to 700 lamps, including about 30 arc lamps and threc 
gas engines.  Particu'ara will be found in an advertisement, anl 
applications have to be sent in to the town clerk, Brighouse, not 
later than the 27th inst. 

Two station assistants, to take charge of shifts, are required for 
the Leicester Corporation e'ectric lighting department. An ad- 
vertisement contains further particulars, and applications must be 
sent to the engineer and manager (Mr. Alfred Colson), Gas Offices, 
Leicester. 

An assistant demonstrator is required for the physical laboratory 
of the East London Technical College. Applications to treasurer. 

A temporary architectural assistant, with experience in the prepara- 
tion of plans for electric power aud tramway stations, is required 
at Southend-on-Sea. Applications to borough engineer. 

The Shoreditch Electric Lighting committee require a clerk of 
works to superintend the construction of two sub-stations. Appli- 
cations to surveyor, Town Hall, Old-street, London, E.C., by Feb. 19. 

A first-class electrical engineer is required for the Glasgow Cor- 
poration tramways. Applications to manager of tramways depart. 
ment (Mr. John Young), 88, Renfield street, Glasgow, before Feb. 24. 

The Manchester Tramways committee require an assistant perma- 
nent way engineer, Applications (addressed chairman of committee, 
Town Hall, Manchester) by Feb. 24. 

Barrow-in-Furness requires a mains superintendent. Appli- 
cations to chairman of Electric Lighting committee by noon Mar. 7. 


The Brush Electrical Enzin2zering Co. (Lt 1.) announce the follow: 
ing appointments :—Mr, C. S. Thomson to be euperintending engi- 
neer in charge of lighting and power contracts ; Mr. E. H. Tyler to 
be traction engine r in charge of traction contracts; and Mr. A. P. 
IIas'am to be in charge of the estimating department. 


Mr. W. Y. Legge has been appointed electrician-in-charge at the 
Southport Corporation electricity works, Mr. L»gze has bsen for 
tive years with the Halifax Corporation. 

Mr. George F. Pilditch has been appointed by the Council chizf 
engineer of the Rathmines electricity works. From the commence- 
ment of the work Mr. Pillitch has aste 1 as superintendent on behalf 
of Mr. Robert Hammond, the consulting engineer. 

Mr. K. O. Hole ha3 been appointed architectural and engineering 
draugh'sman in the electrical engineers department, Bristol, at n 
salary of £200, rising by annual increments of £30 to £290 per 


annum. 
BUSINESS NOTICES. 


Messrs, Frank Monkhouse and Thompson Gradon, the younger, 
el.ctrical and general engineers, 118, Pilyrim-street, Newcastle-on- 
Tyne, have dissolved partnership. Debts by Mr. Gradon, who 
continues, 

The Preston Electric Co. not.fy thit, after March 25, their busi- 
ness will be removed to 12, Seymour strest, Belgrave-street, Bir- 


mingham. 
BANKRUPTOIES, LIQUIDATIONS, &c. 


W. P. Durtnall, 24, Kinzston-road, Ilford, E. R H. Gu dgeon, 72, 
Dundonald-road, Wimbledon, and Hubert Sadler, King’s Arms 
Hotel, Kew Gardens, trading as electrical engineers at 85, Finsbury- 
pavement, London, E. C., under the style of E. H. Gudgeon and Co., 
have executed a deed of arrangement. Mr. P. Mason, 64, Greshain- 
street, London, E.C., is trustee. Liabilities £599. 6s. 3d., as:ets 
£677. 11e. 7d. 


It has been resolved to wind up Cuttries, Walliss and Co. (Ltd.) 
voluntarily. Mr. J. W. Close, 7, Greek-street, Leeds, is liquidator. 

Application for the discharge in bankruptcy of E. L. Joseph, 
electrical engineer, Northampton Works, Northampton-grove, 
London, N., will be heard on March 1, at Bankruptcy-buildings, 
London, W.C. 

J. H. Douglas Willan was examined at the Lond«n Bankruptcy 
Court last week. Debtor is described as ot 16, St. Helen's place, 
London, E C., and to be interested in the Stern and Bowen electric 


^. 


lamp patenta, oae of which has run out. Debtor describes the 
remaining patent (the Bowen) as being worth £500,000. and his 
share as one-fifth interest therein. Liabilities £12,000 Examina- 
tion adjourned. 


A first and fmal dividend of 5d. is payable by the trustee (Mr. E. 
H. Hawkins), 3, Barbican, E. C., on 16th inst. in the failure of A. G. 
Inirig, electrical engineer, lately trading at White Post-lane, Victoria 
Park, London, E., as the Globe Electrical Co. 


A first and final dividend of 11 4d. is payable on 19th inst., at 174, 
TU rau ui tae Birmingham, in the bankruptcy of Taomas Ford 
M ing as Thomas Ford and Co.), electric fittings manufacturer, &c., 
ictoria Works, Emily-street, Birmingham. 


Sale by Auction.— Particulara will be found in an advertisement 
of an unreserved sale by auction by Mr. J. A. Y. Matthews, on 
Wednesday and Thursday, March 7 and 8, of the valuable nearly 
new fixed plant and machinery at the North Wilts Engineering and 
Electrical Works, Swindon, Wilts. The plant, in addition toa large 
stock of engineers’ tools, includes a quantity of electric lightiug 
appliances and other machinery and apparatus, a portion of which 
is detailed in the advertisement. All further information and copies 
of the catalogue (which will te ready shortly, n 6d.) can be 
obtained from Meszre. Townsend, Jones and Wood, solicitor 
Swindon, or at the auctioneer’: offices, Park Housa, Swindon. Th: 
sale commences each day at 11 a.m. 


Plant for Sale.—Me:ssre. Albright and Wilson (Ltd.), Oldbury, 
neat Birmingham, have for sale tiec Babcock-Wilcox boilers ani 
& Crompton steam dynamo. See advertisement. 

Patent Amendment.—Mr. William Ernest Burnaud, Club 
Garden Walk, Highfield, Sheffield, has applied for leave to amend 
specification of letters patent 26,723 (1898) for ** New or improved 
device for indicating the frequency of an electric current or currents, 
&e.” Particulars of the prop ee d amendment are set out in the Jus- 
trated Official Journal (Patents) of 7th inst., and notice of opposition 
must be given within one calendar month from that date. 


Parcels Post to America.—Truly American enterprise is pheno- 
menal. It is announced that there is an outside possibility that the 
United States will enter into a parcels post arrangement with this 
country shortly, the 5 on this subject having extended 
over a period of no less than 14 years. At the present time the 
United States sbares with Corea the honour of being the only pl ice 
in the civilised world to which the parcels pst is not available. 


Presentation.— On Friday last Mr. J. S. Highfield, chief engin er 
of the St. Helens Corporation lighting and traction s'ation, was 
presented by the staff with a handsome tantalus as a token of esteem 
and good wishes on the occasion of his marriage. The presentation 
was made by the chief assistant (Mr. E. M. Holingsworth). 


The ** Journal."— Part 142 of the Journal of the Institution of 
Electrical Engineers is now ready, price 3:. Gd. The contents are 
set out in an advertisement. 


Hart Accumulators.— A very complete battery catalogue is issued 
by the Hart Accumulator Co. (Ltd.), of Stratford, London, E. The 
information given includes complete instructions for erecting Hart 
batteries, a general plan of the arrangement of batteries and con- 
nections, and the price of the various type3 supplied by the company. 
The particulars given apply to both light ing and traction cells, and tl. e 
whole forns a useful and compact haudbook for the use of contractors 
and users of this class of apparatus A special list of complete 
batteries capable of maintaining a small number of lamps for different 
periods of time is given on p. 18 of the Ist. 


‘‘Willing’s Press Guide“ -Messrs James Willing (Ltd.), of 125, 
Strand, London, W. (“, forward the 1900 edition of“ Willing’s 
Pre:s Guide.” We have in past years favourably reviewed ths 
annual publication, and it is only necessary on this occasion to say 
that we regard it as the handiest and mest complete directory 
published t5 the press of the United Kingdom. ‘The published price 
is 1s., and certainly no office library is complet» without it. 

Fire Risks.—In the forthcoming revised edition of the fire ri-k 
rules and regulations of the Liverpooland London and Globe Insuranca 
Co. it is prominently announced that in all ordinary, non-hazardous 
risks (such as office premises, dwelling houses, and the like’, installa- 
tions which have been fitted to conform to the general rules of the 
Iustitut'on of Electrical Engineers, or to the detailed regulations of 
electrical supply authorities, will he allowed by the comyanr, without 
alterations being required, at current rates The following are indi- 
eated as the principal sources of fire los: according to the company’s 
experience :— 

J. Fusible cut-outs without proper covers to retain the highly-heated fused 
metal, aud the replacing of fuses situated over combust. bles whilst the our- 
rent is on.” 

2. Resistance coils no‘ sufficiently isolated from combustible materials. 

3. Want of spacing apart of unenclosed conductors from each other, or 
from gas pipes or other earthed metal work. 

4. Use of corrosive fluids, in jointing conductors, in placa of resin. 

5. Loose or otherwise imperfect connections, especially at switchboirds, 

6. Arc lamps with broken globes, 
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T. Du from unenclosed and badly placed motors and dynamos. 
8. Un 


guarded incandescent lamps arranged in contact with flimsy goods 
ia show windows. 


9. pis d currents of dangerously high potentia], through accidental 
contacts, as between telephone wires and tro'ley wires. | 

At the back of the form now sent by the Guardian Fire Office to 
wiring contractors asking for particulars of electrical installations 
they have carried out, it is included among other memoranda ? :— 

Conductors,— Their conductivity and insulation should conform with the 
rules of the Institution of Electrical Engineera of current date. 

Current. Density.—This must not exceed the table of maximum currents 
attached to the above-mentioned rules. 


It is to be hoped that this is the thin end of the wedge, and that by 
the time the Institution has evolved its new set of rules its code will 
be adopted in toto by all the fire insurance companies. 


Exports of Electrical Apparatus and Material --The RE 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 7 to Feb. 13, 
with the ports of destination :— | 

Africa — Cape Town, £2,188 (including £899 telegraph material); 
Durban, £767; East Loudon, £217; Port Said, £57. Australasia — 
Auckland, £40; Drisbane, £119 (telegraph material); Hobart, £25; 
Melbourne, £10; Otago, £134; Rockhampton, £1,249 (including £1,195 
telegraph poles); Townsville, £148; Wellington, £31. Belgium — 
Ostend, £20. Ceylon — Colombo, £742 (including £467 telegraph material). 
Denmark—Copenhagen, £35 (telegraph cable) France—Rouen, £74. 
Germany—Hamburg, £615 (including £400 telegraph material). Holland 
Amsterdam, £60 ; Rotterdam, £60. Hong Kong—£509 (including £43 
telegraph material). IJndia—Calcutta, £1,651 ; Madras, £101. Jtaly— 
Leghorn, £12. Japan—Yokohama, £5,593 (inclading £328 telegraph 
paper and £105 telegraph material). Norway—Christianie, £58 (iuelud- 
ing £48 telegraph wire). Stam—Bangkok, £27. Straits Settlements — 
Penang, £287 (telegraph material); Singapore, £21,041 (including £21,000 
telegraph cable). Total £35,773, against £11,472 in the corresponding 
week last year (Feb. 8 to 14). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Bath.— The accounts of the electricity department will be pre- 
sented at the next meeting of the Corporation. There is a gross 
profit for the past year of £2,165, and after allowing for interest 
and sinking fund a net deficit of £1,937, including the adverse 
balance of £125 brought forward, and the Council are recommended 
to make provision for the payment of thissum in the next estimates. 


Beverley.—The Council have engaged Mr. A. H. Gibbings to 
prepare a report upon electric lighting matters. 


Bradford.—The Corporation on Wednesday adopted the recom- 
mendation of the Electricity committee to appoint Mr. R. A. Chat- 
tock as borough electrical engineer, in plac» of Mr. A. H. Gibbinga 
resigned. 

Cardiff.— Visits are to be made by a Tramways sub-commiitee to 
the electric tramways at Liverpool, Glasgow, Hull and Bradford, in 
order t collect information as to the most suitable form of traction 
for the local tramways. An electric traction engineer is to be 
appointed at a commencing salary of £500 per annum. 

Chatham.—The electric light has recently been installed in the 
Town Hall and municipal buildings at Chatham by Messrs. Stevens 
and Barker, of Maidstone. Current is taken from the mains of the 
Chatham, Rochester, and District Electric Lighting Co. A large number 
of handsome fittings specially designed to harmonise with the building 
have been manufactured by the Edison and Swan Co. for this instal- 
lation, the whole being iu pol'shed bras» The Edison and Swan Co. 
also designed and manufactured the fittings for the Town Hall at 
Blackpool. 

Chesterfield.— Application has been made for sanction to a loau 
of £25,000 for electric lightiug purposes, The contract for the 
erection and complete equipment of the generating station has been 
provisionally let to the Westinghouse C.., at £25,000. 

Church Lighting.—St. Andrew’s Church, Plymouth, has been 


provided with an electric lighting installation of about 390 16 c.p. 
ineandescents. 


Colne.— The borough electrical engineer (Mr. A. G. Cooper) has 
been instructed to prepare plans and estimates for the erection of 
electricity works. 


Competitive Traction.— At the half.yearly meeting of the Great 
Northern Railway Co. the chairmau (the Right Hon. W. L. Jackson, 
M. P.) in explaining a decrease of about 127,000 in the number of 
passengers carried in Yorkshire, said that this was due entirely to 
new competition by electric tramways, which were now being run 
by local Corporations in their Yorkshire district. | 

Country House Lighting.—4A well-printed and nicelv-illustrated 
pamphlet of about 50 pages is just issued by Messra E. Scott and 
Mountain (Ltd.) Close Works, Newcastle-upon-Tyne, entitled 
“Electricity in Country Houses" The illustrations have been 


specially designed to show the interiora of a number of cóuntry seats 
where the electric light has been installed, and in some cates where 
plant for power has been supplied for domestic purposes. The illus- 
trations are particularly attractive, some of the views being especially 
fine. We are asked to state that copies of this brochure will be bent 
to anyone interested in the subject of country house lighting. 


Customs Duties.—Under the latest British Indian valuation 
tariff a duty of 5 per cent. ad valorem is fixed for electric, electric 
light, galvanic, scientific, telegraphic and telephonic instruments, 
apparatus and appliances and parts thereof, except in the case of 
telegraphic instruments and apparatus and parts thereof imported by 
or under the orders of a railway company, or when such instruments, 
apparatus, &e., are imported by a a passenger a3 part of his personal 
luggage for the actual use or exercise of his profession or calliog,in both 
of which latter cases these articles are admitted into India free of duty. 

Electrical conductors importel into Portugal are dutiable as 
“metallic wire” (under Art, 557 of the Portuguese tariff), which is 
equal to 9s. 21. sterling per cwt, or 40 reis per kilog. Dynamos. 
and fittings therefor are dutiable according to the predominating 
material used therein. | 

The new Spanish tariff for incandescent electric lamps, mounted 
or unmounted, is equivalent to 2d. per lamp; voltaic arc 
lamps, electric metere, switches, and s milar apparatus, £4. 1s, 4d. 
per cwt.; telephone apparatus and separate parts of same, 
£3. 1s. per cwt. These goods have not hitherto been specially 
tariffed. Electric and other motors and boilera for steam motors 


will be dutiab'e at 7s. 4d. per cwt. on the expiry of the Commercial, 


Convention with Switzerland. Until this event happens the duty is 
6& 11d. per cwt In similar manner, eleetticat conductors will have 
to pay a duty of 88. 2d. per cwt., against 78. 6d. at present. 
Dunmanway (Cork).— A proposal has becu made to light this 
town electrically, and à committee of the en Sed as been 
formed in order to formulate a scheme, Mr. J. W. Young acting as. 
secretary. 


Edinbutgh.—At the Council meeting on Tuesday the convener 
of the Electric Lighting committee (Bailie Mackenzie) made à state- 
ment with reference to the cost of electric lightiog in the city. In 
order to satisfy those who bad expressed a fear that undue capital 
expenditure was going on in regatd to the electric lighting under- 
taking, he had prepared a statement of comparison with other 
similar large undertakings. The last published accounts showed 
that up to May last they had expended £395,356, and had the 
equivalent of 226,740 8 c.p. lamps connected, a capital e£penditure 
equal to £1. 15s. per lamp. Glasgow at the same time bad spent 
£339,182,with 139,772]ampsconnected,ora capital expenditureof £2 88. 

er lamp. Dundee showed an expenditure of £1.13s. per lamp; Aber- - 

een, EI. 148. 6J.; Manchester, ‘£2; Liverpool, £3. 4s.; Leeds, 
£9. 18s. ; Birmingham, £2. 10s. ; Sheffield, £3 ; Dublin, £2. 14s. ; 
Belfast, £2. 81. ; Brighton, £2. 4s. The London companies show an 
expenditure as follows: City Co. (the largest in the country), a 
capital expenditure of £3. 18s. per lamp; Metropolitan Co. (next 
largest), £2. 12s. ; Westminster Co, £2. 6s. None had a smaller 
expenditure per lamp than Edinburgh. He hoped these figures 
would reas ure the members of Council that the work in Edinburgh 
had been done econom‘cally and, notwithstanding a few slight 
interruptions, efficiently. They now proposed to get two 
steam dynamo! of 1,200 R. ., similar to the four obtained 
last s'ason from the same makers (Messrs. Mather and Platt), 
butat an increased price of 5 per cent. over last year's prices in con- 
eequence of increased cost of material. Four new boilers were also 
wanted, and these wera recommended to be got from Mr. Sinclair at 
a cost of £4,800, an increase of £100 per boiler over last year, but 
still the cheapest offer. Both boilers and dynamos would be working 
in September, and no part of the price was to be paid until they are 
in full operation. The additional michinery would carry them 
comfortably over the winter of 1909-1901, after which time, if the 
demand continuel as at present, no doubt more plant would be 
added, for which ample room was provided at the McDonald-road 
station. 


For the Front.—Mr. C. C. Fowler, assistant manager of the 
Drighton electricity department, having voluntereed for service in 
South Africa, a motion was made at the Corporation meeting last 
week that he should be paid half-salary during his absence, but. an 
amendment, that he be granted leave of absence without pay, and 
that on his return his salary be increased on the scale to which he 
would be entitled had his services been continuous, was carried. 

At a meeting of the West Ham Council on Tuesday the Electric 
Light committee reported that an assistant in the electrical 
engineers departmeut hal volunteered to join the Electrical 
Engineers (R. E.) Volunteers who were going out to South Africa, 
and they proposed that his situation should be kept open. This was 
approved. 

Govan.—The Burgh commissioners have fixed the following terms 
for the supply of current for lighting stairs: 6 c.p. lamp £1. 5s. per 
annum, 8c.p. £1. 7s. 6d., 16 c p. £1. 17s. 6d. The hours of lighting 
are to be the same as thse in Glasgow, 
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Gravesend.—The adoption of a municipal scheme of eicctricity 
supply was approved at a meeting of the Gravesend and Northfleet 
Tradesmen's Aegociation last week. 

Great Malvern.—The Council apparently have no intention of 
immediately carrying out the terms of their provisional order 
(obtained as far back as 1890), as it has been resolved to ask the 
Board of Trade to extend the order for a further term cf three 
years, and failing this to allow the Council to transfer the order t» 
a company. - 

Hartlepool—The borough engineer has b2en instructed to 
prepare an electric lighting scheme. 


Huddersfield. —The foundation stone of the tramway power 
station at Longroyd Bridge was laid on Tuesday by Ald. A. Haigh, 
chairman of the Tramways committee. It is intended to have the 
first electric cars running by August along Manchester-road, Buxton- 
road, New-street, to St. George's-square, Mareh, Edgerton, Lindley, 
Salendine Nook, and Outlane, to Lockwood, and to Linthwaite and 
Slaithwaite, about 11 miles of tramway. 


Lancashire Electric Power Scheme.—At a meeting on Tuesday 
of representatives ot the urban district councils in Lancashire 
affected by this scheme, it was resolved to oppose the bill in 
order to secure protective clauses being inserted. A committee 
was appointed to formulate and carry on the opposition. 


Leamington.—In a report presented on Tuesday to the Town 
Council the Electric Light committee stated they were not in a 
position to make a recommendation as to the purchase of the under- 
taking of the Midland Electric Light and Power Co. It will 
Fe remembered that the Corporation obtained a provisional order last 
year, to come into force only if they offer to purchase the company’s 
undertaking within 12 months from the date of the confirmatory Act. 


Leigh.—The town hall is to be lighted electrically. 


Leith.—The salary of the burgh electrical eogineer (Mr. W. A. 
Beron) Mas been raised from £300 to £100 per annum. 

The Leith Dock Commissioners have decidel to put down inde- 
pendent generating plant for the electric lightiog of the docks. 


. Light Railways. —An inquiry was he'd at Gloucester, on Monday, 
into the application by the Gloucester Tramway Co. for power to 
take up the present tramway, lay down new lines, and substitute a 
light railway, the motive power to be electricity. Mr. Coward, for 
the promoters, snid the cost of the undertaking would be about 
£95,000. There was no opposition, and the application was granted. 

An extension of the projec'ed Warrington and Northwich liyht 
railway is to be made, in order to meet the wishes of the parish 
councils of Barnton, Anderton, Little Leigh, and Winnington. The 
consulting engineer (Mr. R H. Scotter) has already surveyed the 
route of the proposed exten“ ion. 

At a recent mecting of the St. Margaret’s (Dover) Parish Council, 
Mr. M. Parker, the resident engineer to the Cinque Ports Light 
Railway, gave particulars of the scheme. The railway (he said) 
was practically a continuation of that in course of construction 
between Ramsgate and 5 with which the Cinque Ports 
Light Railway proposed to make a connection, and the new line 
would be a continuation of the Thanet one. The proposed Cinque 
Ports lines would run from Ramsgate to Sandwich, and then follow 
the coast into Deal through Walmer, Kingsdown, and Oxney Bottom, 
meeting the St. Margaret's-road at Cliffe-place. The line would 
meet the main road near Pearson’s railway, and follow the main road 
to Dover, from whence it would proceed from the Folkestone- road 
towards Hastings Mr. Parker gave details of the local service, 
feres, &c. The estimated cost of the entire undertaking was 
£800,000, and the company would have a capital of at least £900,000. 
Application had been made to the Dover Corporation for sanction 
for running powers over their line, the Dover Corporation receiving 
1d. for every paseenger carried over their lines. The Dover Electri- 
city Supply Co. would supply electric current from Dover to 
St. Margaret's anl from Dover to Folkestone. Between St. Mar- 
garet's and Ramsgate they proposed having a generating station at 
Sandwich. They would aleo have a station at Rye to supply current 
between Folkestone and Ha-tings. The steepest gradient on the 
route was 1 in 8. The Council eventually decided that, provided 
arrangements could be made for widening the road through the 
village, no opposition should be offered to the scheme. 

The Cheltenham and District Light Railways Extension order bas 
been submitted to the Board of Trade for confirmation, and objec- 
tions must be lodged by March 7. 


Liverpool.—A service of electric ears from Aintree, at the north 
end of the city, to Aigburth-street, at the south end, commenced on 
the 11th inst. The journey covers a distance of about eight mile, the 
distance being covered in from 40 to 45 minutes. 

London County Council.—At Tue:day's meeting the following 
electricity loans were agreed to: Hammersmith £44,548, White- 
chapel £3,000. 

The Parliamentary committee recommended that no petitions be 
Treated against the following bills in Parliament : City and South 

ndon Railway, London United Tramways (Extension) North 


Metropolitan Electric Power Supply. The committee recommended 
that petitions be sealed, and P necessary presented, against the 
"ollowing bills: Baker-street and Waterloo Railway, Brompton and 
Piecadilly-cireus Railway, Charing Cross, Euston and Hampstead 
Railway, Metropolitan District Railway, Charing Cross and Strand 
Electricity Supply Corporation, City of London Electric Lighting 
Co., and County of London Electric Lighting Co. The same com- 
mittee repo:ted that progress with the London County Tramways 
Bill was delayed because several of the road authorities, whose con- 
sent to the bill was necessary, had not yet given such consents. 

The question of the Council's relations with the National Tele- 
phone do. was then referred to on a report from the Highways com- 
mittee, which said that the company had not obtained a licence from 
the Pcstmaster.General to place its wires underground. It had, 
notwithstanding, carried out works at certain places, in some cases 
with, and in some without, the permission of the road authorities 
concerned, but it had not obtained the consent of the Council to 
these works. The committee had now to state, for the information 
of the Council, that they had directed the solicitor to take proceed- 
inge against the company for haviog infringed the provisions of 
the Telegraph Acts in this respect. Mr. BEECHCBROFT said it looked 
as if matters telephonic would remain at & deadlock for twelve 
years. He would lige to know if there had been any further com- 
munication from the National Co.“ Mr. BExw said the committee 
had received a letter from the company that day traversing the 
statements made in the committee's report. Ona statement in tbe 
report * That if the company had, in the course of the negotiations 
which had taken place, been ready to give terms to London similar 
to those given to several provincial cities and towns, the matter 
could have been settled so far as London is concerned, and that even 
in'that event, the asa nt of the Couucil would have been of no aval 
unless the company should have first obtained a licence from the 
den Office, Mr. Gaine, the writer of the letter referred to, 
suid :-— 

I think it right that I should s' ate at once, on behalf of the National Co., 

that I am prepared to prove todemonstration that the statement contained 
in my circular is s rictly in accordance to the facts -thst the company has 
always been willing to consider terms to London ejusdcm rrenerís with thos) 
c: nceded to provincial towns, and that the Highways committee is full / 
aware that the Post Office is under expre:s covenant to give to the company 
the licence they refer to whenever called upou by the compeny to do so. 
The position of the negotiations is at present in a nutshell. The company 
has off red that if the County Council will consent to its putting its wires 
underground it will supply a service at the same price and on the same 
terms as the Post Office, and the Highways committee has asked in 
addition that the company shall give free intercommuniration between its 
London subecribers and the subscribers of the Post Office. This demand is 
impossible of acceptance. I see that the Highways committee atate that 
my circular was sent to sozething like 15,000 persons in London. As a 
matter of fact, it was sent to a much larger number; the number of the 
company’s exchange telephones in London being now just 30,000. 
Mr. BENN (continuing) said that while Mr. Gaine eaid the company 
was willing to supply on the same terms as the Post Office, they dil 
not know what the terms of the Post Office would be ; and it was 
obvious that when the Post Office started competiog the company 
would have to comedown in price. Dy the proposals of the Govern- 
ment they were deprived of the opportunity of having a municipal 
service, but they considered it their duty to support the Post Office, 
and insist on a free intercommunication with he Post Office. The 
company had tried to get rid of the effects of their own miserable 
mismanagement by putting it on to the Council, and it was an 
episode which did not redound to the credit of any decent under- 
taking. Mr. RoniNsoN eaid the company were asking the local 
authorities to allow the wires to be placed underground and 
permission was being fiecly granted. Mr. Benn eaid that 
was quite true. With regard to the company, it was a fact 
that the dividends on its watered capital was paid by London. 
Mr. Westacotr said that while the Council and the company 
were quarrelling the users of the telephone were suffering. 
If they were to dictate terms to the company, why did the Counc | 
object when the local rol authoritics asked for terms to allow the 
roads to be used for the Council’s tramways! Something ought to 
be done to put an end to such a disgraceful state of thiogs Mr. 
FLETCBER called attention to the danger of overhcad wires, and asked 
ifthe committee could not fight the battle with the company on 
some other point, After Mr. Wess had made a robust attack on 
Sir Jamcs Ferguson and Sir Henry Fowler for connecting themselves 
with such a monopoly, and the National Telephone Co., the unprofi- 
able and not particularly dignified discussion terminated. 


Morecambe.—The Local Government Board have sanctioned the 
borrowing of £4,000 for the purchase of land for technical school: 
electric lighting, &c., but an application for a further loan of £24,000 
for electric lighting extensions has been refused, on the ground that 
the Council have already reached the limit of their borrowing power’. 
A sub-committee has been appointed to report upon the financial 
position of the Council. 

Motor Vehicles.—An interesting report by Mr. G. W. E. Higgens, 
A. M. Inst. C. E., surveyor to the Vestry of Chelsea, London, has 
recently been presented to that body. Mr, Higgens deals exclusively 
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with steam vehicles, but the report is an interesting one from many 
points of view. 


M P.—Mr. W. Mather, senior partner in the firm of Mather and 
Platt, was elected Member of Parliament for the Rossendale division 
of Lancashire on Tuesday last. Mr. Mather is a governor of Owens 
College, Manchester, and is chairman of the Casiner-Kellner Alkali 
Co. Mr. Mather has previously tat in Parliament as member for 
the Gorton division of Lancashire, but retired in 1895. He is 
prominently associated with the technical education movement 
in Lancashire and the Midlands. 


Municipal Telephony.—The Manchester Special Telephone 
committee have resolved that it is desirable that the telephone 


service in Manchester should be ee and immediate steps are 


to be taken to ascertain the best meth 
into effect. 


Newcastle-on-Tyne.—The Lighting committee have reaffirmed 
the 1 5 le of lighting the chief thoroughſares in the eity elec- 
trically. This will cost a little more than gas lighting, but the 
Corporation will get 180,000 c. p., instead of the present 72,000 c.p. 
A deputation visited Leeds to examine the system of electric light- 
ing there. 

Pacific v. All- British Cable. — A report from Governor Sir C. B. 
H. Mitchell to the Colonial Office, dated October 25th last, deals 
with the Christmas and Cocos-Keeling Islands and discusses a 
report by Mr. A. 8. Baxendale, superintendent of posts and tele- 
graphs at Selangor, who was appointed commissioner to pay the 
annual visit to these islands in 1899. Interesting particulars are 
given of the population and the work being carried on there. The 
most important commercial enterprise at Christmas Island is that 
of the phosphate company, which owns about 4,500,000 tens of 
phosphates. The inhabitants of Christmas Island speak highly 
of its pleasant and salubrious climate, the temperature seldom 
rising above 83°F. in the shade. One of the Cocos-Keeling 
group is known as Direction Island and the report states 
that the Eastern Extension Telegraph Co. has made application 
to Mr. G. C. Ross, owner of the islands, for sanction to laud 
a cable, and it is possible, although, we believe, not definitel 
settled, that Direction Island will be selected for this purpose. It 
is probable (tlie report continues) that not only the Eastern Exten- 
sion Co., but other cable companies anxious to adopt the Indian 
Ocean route, will use the most suitable of the Cocos Islands as 
landing places for their cables Following are Mr. A. S. Baxendale’s 
notes on the subject of the all-British versus the Pacific cable :— 

There can be no doubt that in many ways an all-British route through 
the Indian Ocean would be incomparably superior to the proposed Pacific 
cable. The following are the advantages that would be possessed by the 
former route :— 

(a) India would be connected by an all-British cable. 

(b) The greater part of the line of communication would require no 
special peirol by Her Majesty’s vessels in time of war. 

(c) The cable ships of several telegraph companies would be available. 

(d) The theoretical speed on any of the cables, if nothing heavier than a 
4(0lb. core was used, would be 20 words a minute (simplex), against a 
theoretical 1077 words a minute, with an 800lb. core, on the Pacific route. 

(e) It is probable that even without a subsidy a cable connecting 
Zanzibar with India, Australia, and Java, by way of Seychellee, Chagos, 
Cocos, and Christmas Islands, would k ecome a commerce al success, if 
worked in conjunction with the African trans-continental line. If the tariff 
from Europe to Zanzibar was 1s. 3d., the rate to India might be lowered 
to 2s. 3d., to Java 3&., and to Australasia from 3s. to 8s, fd. It would not 
require a heavy subsidy to arrange that the Seychelles should be connected 
by an all-British route with England via the Cape. 

Pacific Cable Scheme.—Reuter states that the Inter-State and 
Foreign Commerce committee of the United States House of Repre- 
sentatives has decided, by eight votes to five, to report the Pacific 
— bill, after rejecting a proposal for Government ownership of the 
cable. 


Pembroke (Dublin).— A settlement of the dispute with the Tram- 
ways Co. has been airived at by the Counci'. The Master of the 
Rolls recently granted an interlocutory injunction prohibiting the 
ray ing of conduits out-ide the ny » paved parts of the roads. 
The present agreement provides that the injunction shall be made 
perpetual; that the conduits already laid shall be taken up, if found 
to interfere with the works of the Council, the question as to whether 
they do or do not so interfere to be submitted to arbitration, and all 
the costs to be paid by the company. 


Portugal.—In a report on the trade of Portugal for the years 
1897-98 it is stated that, of the considerable increase in the value of 
imported apparatus, utensils, &c., into Portugal during 1898 over 
1897, a noticeable feature is the importation of electric light 
apparatus, &c., valued at £5,500 in 1898, compared with £3,200 in 
1897. The principal supplies of this apparatus, &c., are drawn from 
the United Kingdom. 

Post Oce London Telephone Exchange.—In the House of 
Commons, on Friday, Mr. Hanbury, replying to Mr. Provand, said 
that the tariff end regulations for the Post Office London telephone 
exchange system were practically complete, but until the work of 
constructing the main system was also complete it had been thought 
better not to publish details, 


of carrying this resolution 


Private Bill Legislation.—The Hastings Tramways Co.’s Bill 
geeks powers to construct nearly 11 miles of electric tramway within 
the borough, and to make a connection with the Bexhill and St. 
Leonards light (electtic) railway authorised in 1899. "The capital of 
the Hastings company is to be £300,000 (£200,000 in ordinary 
shares, and £100,000 as preference), with authority to create £100,000 
debenture stock. Power is aleo sought to take over the Bexhill and 
St. Leonards Light railway order (1899) The first directors are 
Messrs. W. M. Murphy, J. Barber Glenn, A. J. Salter, and J. 5. 
Gardner. 

The bill of the Poole and District Electric Traction Co., seek; 
powers to construct three sections of electric tramway of an 
aggregate length of nearly eight miles. The tramways will be 
worked electrically, and the generating station is to be erected at 
Christchurch. A clause in the bill prohibits the local authoritics 
from exercising their statutory right of purchase until after 35 vear:.. 
The bill also proposes to amend the law by enacting that the terms 
upon which the company may be required to sell its undertaking 
shall be only on payment of a fair market value as a going concern, 
but without allowance for compu'sory purchase. 

In the bill cf the Whitechapel and Bow Railway Co., power is 
sought to raise £300,000 additional share capital and £100,000 in 
loans, and the Metropolitan District and the London, Tilbury and 
Southend Railwav Cus. are to be empowered to subscribe for the 
capital. It is askei that the time originally granted for the con- 
struction of the railway shall ba extended from August, 1902, to 
August, 1904. | | 


. Pudsey.— The Council have resolved to erect refuse destructor 
works, and it is probable that an electricity supply scheme will be 
carried out in conjunction therewith. 


Reigate —A difficulty has arisen in connection with the purchase 
of land for the site of the electricity station, and the Local Govern- 
ment Board refuse to sanction the necessary loan in consequence of 
a clause in the transfer deed against tho carrying on of a noxious or 
offensive trade. The opinion of counsel (Mr. Asquith, Q.C.) has 
been obtained, and this nas been ſorwarded to the Local Government 
Board. According to the opinion of the electrical engineer (Mr. F. 
H. Medhurst) the works would not involve the carrying on of a 
noxious or offensive trade, and the committee therefore think that 
there is nothing in the transfer deed which would prohibit the 
laying down of an electrical installation on the sandpit sitz bought 
by the Council. | ý 


Salford.—The work of constructing the tramway on the overhead 
system was commenced on Fiiday las“. 


Sevenoaks —A deputation has been appointed to visit various 
electricity supply works, and to report to the Council upon the 
question of municipal electricity supply. 


Sheffield.—In presenting the minutes of the Electric Light 
committee at the Corporation meeting on Wednesday, Ald. Styring 
made a statement as to the working of the electricity department: 
last year. The total revenue was £23,342, against £19,038 in 1898, 
and the cost of production £9,021, compared with £6,334. The 
gross profit amounted to £14,321, and in 1898 to £12,703. Interest 
on loans absorbed £9,409, and sinking fund contribution £3,996. 
This left a net profit of £914, and as they began with £1,330 in 
hand, they had a surplus of £2,244. There was an increase in the 
number of units sold, compared with 1898, of 35:9 per cent., and in 
the number of lamps connected of 318 per cent. Ihe minutes were 
approved. 


Sleaford.—A report from a second electrical expert on the ques- 
tion of establishing electricity supply works is to be obtained. 


South Shields.— At last week's meeting of the Town Council £n 
estimate amounting to £36,750, was submitted by Mr. J. A. Jeckell, 
the borough electrical engineer, in respect of the supply of additions) 
plant, mains, &c., for the Council's electricity undertaking. These 
estimates were sanctioned, and it was authorised that application 
should be made to the Local Government Board for power to borrow 
the necessary moneys. The work is to be put in hand forthwith. 
The total is made up as follows :— 


Circulating pump; PEXS PE 3 ERN ERO RUN £650 
Pipes and connections for pump ............ . . . . 1,00 
Girders and fixing pump ............ eee 159 
SIT) MM . eE Na 250 
Switchboards for sub- statinèukk . . . 300 
Danse”, 8 2,400 
High-tension and low-tension cablme s .. 20,002 
Pipes and trenches.........scsssccssccesecses eene nnm 9,000 
Connecting up con umers .. 8,000 


Smoke Nuisance. —At the Marylebone (London) Police- court, on 
Wednesday, the Metropolitan Electric Supply Co. were summoned . 
for failing to comply with the provisions of an order made in August, 
1898, in respect of the abatement of the smoke nuisance. Defen- 
dants urged that no breach of the order had been made. It was im- 

ible to construct a furnace to consume the whole of the smoke 
when bituminous coal was used. They contended that the nuisance 
had been abated, that they had fitted their furnaces with Gregory's 
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air injector and smoke consumer, a system which the complainants 
themselves (the Marylebone Vestry) had in use at their baths and 
washhouses, and hai used, when possible, Welsh coal. The magis- 
trate (Mr. Curtis Bennett) said defendants possessed a lucrative 
monopoly, and must fo conduct their business as not to create a 
nuisance to other people. Penalty imposed, 202. with £2 2s. costs 
on each of the nine summonses—tota], £27 18s. 


Swansea —Application is to be made by the Corporation to the 
Light Railway Commi-sioners for authority to construct extensions to 
the tramway system. These extensions include all the proposals of 
tbe local tramway company which were recently rejected by the 
Light Railway Cummissioners owing to the opposition ot the Cor- 
poration. Powers to construct a light railway to Port Tennant and 
other additional lines are also to be sought. 


Taunton.—The statement of accounts of the electricity depart- 
ment for the part year was presented and approved at the Council 
meeting on Wednesday. ‘These show a net profit of £603 on th: 
years working. After paying working expenses, interest and 
sinking fund, with the balance of £794 from the 1898 account there 
was a surplus of £1,398 to be disposed of; and the committee recom- 
m · nded chat £904 be placed to renewal account, £30) to go towards 
the reduction of the general district rate, £160 for the payment of 
temporary loans, end the balance (£94) to be carried forward. It 
vas also decided to promote a presentation to the cha‘rman of the 
Electric Lighting committee (Ald. Pott-r) in recognition of h's 
efforts during the last seven years to put the electricity undertaking 
on a sound financial basis, 


Telephone in London.—The Works committee of the Strand 
Board of Works has reported on letters from the Pcstmaster-CGeneral, 
the National Telephone Co., and the London County Council. The 
correspondence arose over the National Telephone Co.'s request to 
be allowed to construct telegraphs in the Strand district. The 
T'o-tinaster-General points out that the company commits a nuisance 
and is liable to prosecution for disturbing any thoroughfare, not- 
withstanding that consent of the local authority has first been 
obtained ; and the County Council also put their spoke in the 
company’s wheel. The committee recommended that the Board 
decline to take sides, aud that the National Co. be informed that the 
Board of Works offers no objection to their proposal to lay cables 
underground where it s:ems more expedient than to increase the 
number of overhead lines. 


Tiverton.—Mr. W. P. Adams has been appointed consulting 
engineer to prepare an electric lighting s:heme for the borough. 
In the event of the scheme bring adopted, he will be engaged by the 
Council to carry out the work, and the fee of £21 fer the report is 
to be merged in the commission —3 per cent. on the outlav and £20 
for travelling and hotel expens s. The borough tutvevor (Mr. 
Siddalls) is to receive 2 per cent. on the outlay for the extra work 
which would devolve upon him and for the preparation of the 
preliminary report. 

Tonbridge (Kent).—A leng: hy d scussion. took place at tho last 
meeting of the Urban District Council on the Por xal to establish 
electricity supply. The proceedings occupied about tw. hours. 
About three years ago a provi-ional order was obtained by the 
Council and Mr. F. H. Medhurat was engaged to make a preliminary 
report at a fee of 20 guineas, The matter proceeded no further at 
that time. In the early part of 1899 Mr. Robert Hammond visited 
the town and lectured to the Ratepayers’ Association upon the 
advantag.s of the electric light for a town like Tonbridge. 
Subsequently the Electric Lightiag committee recommended the 
appointment of Mr. Hammond as consulting engineer, but the 
remainder of the Council (ia the absence, it was stated, of the 
majority of the members of the committee), decided to appoint Mr. 
Medburst as consultant. This led to a somewhat acrimonious corre- 
spondence between Mr. Hammond and Mr. Medhurst. Upon this 
correspondence, which was read at the last meeting of the Council, 
the Electric Lighting committee made the following report :— 

A full meeting of the committee has considered the correspondence read 
to the Council at its last meeting, and has also consid red the terms upon 
which Mr. Medhurst would be prepared to act as consulting engineer to 
the Council. These terms are 5 per cent. on capital outlay, the fee for 
report already paid by the Council to merge in such commission. The 
committee rcommend that Mr. Hammond be employed to make a 

reliminary report at a fee not exceeding 59 guineas. 

Nr. Isaac Race now moved the adoption of this recommendation, 
and said it had been carried by a majority of five to two of the 
s2ven members constituting the committee. He pointed out that a 
number of the councillois were strongly in favour of the electric 
light, and only a small mino ity against it. Among this minority 
was Mr. F. East, who, since he had been electel a director of the 
ps company, had become averse to the electric lighting project. 

r. East indignantly repudiated this charge, which was withdrawn. 
Mr. Race said it was strange that the introduction of tha electric 
light had caused dissension in many towns, and he called 
upon the Council to adopt the recommendation of the com- 
mittee. He challenged anyone present to show that the Council 
had done anything involving their selection of Mr. Med- 


hurst as consulting engineer. The matter had been left in the 
committee's hands, and they had appointed Mr. Medhurst to furnish 
them with a report, for which he had been paid; and he challenge! 
Mr. Medhurst's right to assume that he had any claim to further 
work in connection with their electricity scheme. Mr. Hammond 
was a gentleman who had reached the very top position in bis pro- 
fe:sion, and the committee were desirous that they should have the 
best possible advice, and therefore recommendel the Council to 
approach Mr. Hammond with a view t» obtaining bis terms. 
Imme lfately that courte was taken by the Council (continued Mr. 
Race) Mr. Medhurst had put in his claim of prior right to be con- 
sulted in the matter. He (Mr. Race) pointed out that many towns 
had had two reports, and were thus able to compare and 
decide which was the best scheme of the two in the light of 
local conditions &c. Mr. Little s:conded the adoption of the 
report. Mr. East again repudiated avy objection to the electric light, 
his soleobjection being that they should not be tco hasty in the matter. 
He pointed out that Mr. Medhurst was acting as consultiog en zineer 
and conducting works amounting to £170,000. (Mr. Race: He is 
not) Mr. East said that he was prepared to prove his statement. 
He did not, however, wish to put Mr. MeJhurst and Mr. Hammond 
agaiost each other, but only wished that the actual facts of the case 
shonld be put before the Council, Mr. Broom was of opinion that 
while this bickering was going on there was as much chance 
of Tonbridge getting the electric light as there was of him 
becoming Archbishop of Canterbury. He failed to sꝛe where 
the 420,000 required for the electric lighting scheme was to 
com? from, or who were to b:cone the cu-tomers of th» under- 
taking. Mr. Little pointed out that when the previous resolution 
of the Council appointing Mr. Medhurat was passed the clerk 
had advised them that the resolution did not bind them to 
anything. The clerk (Mr. A. H. Neve) said the effect of the 
resolution was that Mr. Medhurst shoull be retained as consulting 
engineer on it being ascertained that his terms would be tatisfactory. 
At the present time the Council were quite fres to appoint anyone 
they chose. A number of amendments were put to the vote, but 
were all rejected, and ultimately the committze’s recommend ation 
that Mr. Hammond should be askel for a report was carrie! by 
10 vote: to 6. 


Tonypandy (Glamorgan).—R sidents here are enleivouring to 
induce the Rhondda Council to allow the con:truction of the British 
Electric Traction Co.’s propored light railway to Tonypandy, with a 
pledge from the company that they will apply for powers to exten! 
the projected line from Tonypandy to Treherbert an i Porth, through 
Tylorstown to Ferndale. 


Works Lighting.— Messrs. Bolekow, Vau shan ani Co., Middles- 
brough, have decided to put down electricity generatiog plant for 
lighting and power purpo:es. It is jutended to light Eston jetty, 
the Clay-lane ironworks, the South Bink ironworks, the Cleveland 
furnaces, aud the Cleveland steel works. Electric motive power will 
also be utilised for driving the mshinery on the railway bankand other 
outlying machinery. The power house will ba on the immediate 
foreshore, at the east end of the company’s Eston jetty. It will con- 
tain three compound vertical con lensing steam engines of 500 n.r. 
each, and three three-phase dynamos, producing electric current a‘ 
3,000 volts) The work is to bs proceeded with immediately, and it 
is expected to be completed by the autumn. 


Tork The official stutiug of the electricity supply works ha: 
been fixed for 26th irst. 


Yeadon.—The report of the Council'a consulting engineer (Mr. J.S. 
Enright) on the proposal t» establish electricity works has now been 
received. It is stated that the Council might expact within twelve 
months after current being available to have the equivalent of 4,50J 
8 c.p. lamps connected to the maios For public lighting Mr. 
Enright suggests that the present gas lamps should be adapted for 
electric lighting, two 8 c.p. incandescent electric lamps to replace 
each gas lamp. The total capital expenditure involved is put at 
about £12,600; the annuel expenditure (including interest and 
sinking fund) at £1,540, and the anticipated income at £2,035. The 
latter is based on the expectation that each & c.p. lamp wired woull 
consume 20 units of current per annum. The price of current is 
taken at 5d. per unit, a figure which the Council is advised not to 
exceed, A special meeting of the Council will be called to consider 
the matter. As the Yeadon order was obtained in 1894, it is not to) 
much to expect the Council t» tike the present opportunity of 
deciding whether they themselves will carry out its provisions or 
make a tranefer of their order. 


Annual Dinner.—The staff of the Postal Telegraph Factory held 
their sixth annual dinner at the Hot:l C.cil on Saturday, Mr. W. 
Bosomworth in the chair, and Assistant-Superintendent Mr. W. À. 
Rylands in the vice-chair. The guests included S:r G. Murray, 
K. C. B.; Mr, J. C. Lamb, C. B., C. M. G.; Mr. J. Ardron, Mr. J. Gavey, 
Mr. M. F. Roberts, Mr. G. Morgan, Mr. G. W. Hook, Mr. J. F. Lamb, 
Mr. A. Brooker (General Electric Co.), and Mr. W. V. Morten 
(National Telephone Co.), those unable to attend ineluding the Duke of 
Norfolk, Sir W. H. Preece, K. C. B.; Sir H. Fischer, K. C. M. G.; Mr. 
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A. F. King, Mr. J. Hookey, Mr. C. E. Stuart, Mr. & C. Hooley, Mr. 
A. F. Varley, and Capt. Davy, R. E. After the toast of The Queen,” 
„Engineering was proposed by Mr. J. M. G. Trezise, and responded 
to by Mr. Gavey. The secretary (Sir G. Murray), in responding to 
the teast of “The Post Office and Telegraph Services,” propo:ed by 
Mr. M. F. Roberte, expressed his pleasure at the opportunity of 
meeting the staff on the first anniversary of his appointment to the 
Post Office. Other toasts followed, and an excellent programme of 
music by members of the staff and their friends added much to the 
enjoyment of the evening. 


PATENT RECORD. 


— 2 


_ The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messra. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

Nork.— Ine undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. : When complete speci- 
cation accompanies application, an asterisk is qed. 

January 19, 1909. 
Bradford. Automatic electric alarm. 
A. R. TAYLOR Derbyshire. The cle:tric night light. 


January 20, 1900. 

J.D. F. ANDREWs. London. Improvements in arc lamps. 

J. A. BRobrE. Liverpool Improvements relatiog to permanent 
way for tramways and pointe therefor, specially applicable to 
electric tramways. 

1,276. A. J. Boutt. London. Improvements in or relating to electric 
chain link welding machines. (La Société E. Giraud «t Cie., 
France.)* 

W. F. Jones. Himmersmith. Improvement; ia electric switches 

A. Vickery. London. Improvements in conduits for underground 
pipes, mains, electric cables, and so forth. 

J. EARLE. London. Improvements in the manufacture of com- 
pound tubes suitable for gas and electrical conductors.* 


January 23, 19C0. 


1,170. E. W. Moore, 
1,174. 


1,245. 
1,267. 


1,224. 
1,297. 


1,509. 


1,4 7. R. Brown. London. Improvements relating to electric trac'ion. 

1,445. A. H. Lonixc and H. E. Crank. London. Improvements in 
electric transformers. (Date applied for under Patent», &c., Act, 
1883, ih 103, June 24, 1899, being date of application in United 
States. 

1,449. D. R. BnoADBENT. London. Improvements in or relating to 
e‘ectric glow lamps. 

1,450. T. Holt. Dursley. Push for electric bells or the like. (J. V. J. 
Silferberg, Denmark. ) 

1,457, W. Barnes. London. Improvements in and relating to electro- 
lytic apparatus.* 

1,464. J. Mel zůop Mureny. London. Improvements in surface contact 
electric railway aystems.* 

1,475. J. SCHIELE and J. BorssgLor. Lon don. Improvements in electric 


igniters for explosion motors.“ 


January 24, 19:0. 

1,512. W. G. PRIMROSE. Manchester. Improved method of holdicg 
magcet winding. 

1,528. J. Scuum. London. Improvements ia continuous-current dynamos 
and electro. motors. 

1,551. J. R. HaATMAKER. London. Eestric light dimmer. 

3,557. C. GARNER. London. Id. provements relating to the preparation 
and treatment of filaments for incandescent electric lamps. 

1,555. E. G. Fonkxsio. London. Improvements ih the msthoi of trans- 

mitting electric energy through ether and devices for same. 


SPECIFICATIONS PUBLISHED. 
PE M Specifications can now be obtained at the uniform price of 


1899. 

19,554. Timar. Thermophor, with electric heating arrangement. 

21,968. LeicH (Drohan) Are lamps and roller clutch mechanism for 
feeding and controlling the electrodes therein. 

72,088. Tus British THonson-Houston Co. (Lrp.). (Steiametz). Incandes 
cent electric lamps. 

22,257. Harter. Means for mounting clectric lamps on signs, lettera, and 
otter articles and su: faces. 

22,534. Tug BnirirsH. THowsox-HousroN Co.’ (Ltp.) (Steinmetz). 
for generating alternating electric currents. 

25,285. Tag British Taomsonx-Hovston Co. (Lro.) (Thomso2). Systems 
of electrical distribution. 

25,518. HouaHrox. Electrodes for medical applications of electricity. 

25,405. AnBoTr. Electric igaiting apparatus useful for lighting cigars or 
for similar purposes. 

23,713. TRIPP, STEPHENSON and LARITZ. 
tisementa or signa. 

2, 723. WUILLOT. Manufacture of lead plate: for secondary batteries. 

25,759. Tus British THomson-Houston Co. (LTD) (Potter) Electric 
railway systems and cars, 


Means 


Flectrically-illuminated adver- 


COMPANIES’ MEETINGS AND REPORTS. 
St. James’ and Pall Mall Electric Light Co. (Ltd.). 


The ordinary general meeting of this company was held on Tuesday last, 
at tbe offi e, Carnaby-street, Golden-equare, London, W., Mr. WALTER 
Lear (vice-chairman) presiding. 

The MANAGER and SECRETARY (Mr. Frederick J. Walker) read the 
notice convening the meeting. 

The CHAIRMAN, baving excused the absence of the chairman of the 
company owing to ill-health, said: Gentlemen, the last ycar has been again 
one of rapid growth. The policy of a reduction in price of current, which 
Mr. Balfour announced to you last year, has fully answered the hopes of the 
board. In place of the diminution which some more timorous sp'rits 
prophesied, our gross revenue shows a growth of £7,723, or about 11 per cen‘. 
Tha new lamp connections during the year 1899 amounted to the equivalent 
of 21,897 8 c.p. lamps, as against 16,026 for 1898; but perhaps I ought to 
add that the latter year was below the average, and that you may 
more fairly compare this increase of nearly 22,000 with the average 
for three years of 17022. Our business is there ore n t merely 
increasing, but increasing at an increasing rate. Our total lamp 
connections have now reached 161,750 in 8 c.p. lampe, and the demand 
so far shoxs no siga of falling off in the six weeks of 1900 which 
have already elapeed. You will all, I am sure, join with the board in 
congratulating our epgineering staff in gerera], and Mr. Dobson in 
particular, on the manner in which this growing demand has been met 
without a hitch. The year has been by no means without anxiety 
for them. In face of the stale of the coal market, of which 
no householder is ignorant, it has been a remarkable achievement 
not merely to Fave kept up an uninterrupted supply of smokeless Welsh 
coal, but to have done so with the perfectly nominal increase in total cost 
per unit of 43,d., from 1:953. to 1'96d. But, gentlemen, if the discipline 
and industry of your engineering staff deserve your warmest recognition, 
no lees ia due to Mr. Walker and the office staff. For thein, to», the 
year has been one of exceptional anxiety and hard work. I will touch 
briely on three matters of vital importance which have kept us 
fully occupied during the last twelve months. In the first place, we had 
our bill in Parliament for the compulsory acquisition of land adjacent 
to this station. We proved to the satisfaction of committees of the 
two Houses the ab:olute necessity of this extension, and obtained 
our Act. We have already entered into posse:sion of our land, and cleared 
it, and are leaving no stone unturned in order to erect on it the buildings 
which we shall need in order to meet next winter's increased demand. 
Aud here let me turn aside to make one remark. This large expense ia, 
as I have sa'd, absolutely nece:sary if we are to meet the demands of our 
customers. In our efforts to do s» we have, I think, a right-to expect the 
cordial co-operation of our customera’ representatives on the local autho- 
rities with whom we have to deal. These local authorities have large 
powers to delay, even where an Act of Parliament makes it beyond their 
power to forbid. But iu a case like this delay is very costly, and any want 
of goodwill to make things move can in the end only result in loss to the 
customers themselves by putting off the day when we shall again see our 
way to offer them a fresh reduction in price. We have, as you know, bad 
to pass through Parliament a second bill, in conjunction with our friends 
and neighbours, the Westminster Company, in order to provide a station 
outside the parish large enough to meet all future demands for many 
years. Here sgain we have been able to prove our case to the 
satisfaction of Parliament, and have been actively engaged. in the 
acquisition of the scheduled s. in Lodge-roal, Marylebone. Where 
negotiations are in progress, the less eaid the better; but you will allow 
me to congratulate the company on having now an assured means for 
meeting all prospective demands for some years to come. Of the 
thiid matter which has occupied your board aad given your 
staff an immense amount of hard work, the issue of the new shares, 
I need say no more than tbat it was most ably carried through 
by the staff, and went off without a hitch. Since our accounts 
were closed the final instalment has been paid up, and you have now in 
hand a reserve fund of some £75,000. The new extensions in Marshall- 
street and Marylebone will require in the not distant future fresh supplies 
of money to carry them through. The market, for reasons which are 
familiar to all of you, is at the moment aga'nst us, and the questioa 
of finance ia likely to occupy tke board for some time to come. 
We can only assure you that we shall spiro no trouble in order to 
raise the money on terms which shall properly safeguard your interests. 
In the distribution of the increased gross profit «f the year you will see 
that we propose not «nly to carry forward a larger balance to next year, 
which in the circumstances of the time you will feel to be no more than 
ordinary prudence, but that we have written off a larger sum to deprecia. 
tion. This provision, £12,000, is by no means too large ; in fact, I hope 
that we may in future augment it more than in proportion to the growth 
of our capital expenditure. You must remember that it has to cover 
not only the neces:ary wear and tear of our machinery, but also the 
very real though unascertainable possibilities of invention, which may 
at any time make it needful to renew considerable portions of our plant. 
The increase under this heading we have devoted to completely writing 
off two items which have for a long time been weak points in our other - 
wise unassailable bilance-sheet —the cost of the artesian well and the 
cost of the three-wire licence. This licence was essential to us in ths 
early days of the company, but the patent has now expired, and the 
rights we obtained under it can no longer be regarded as having any 
value as an asset. There is one other point on which you will perhaps 
allow me to say a word, though it really belongs to your side of the 
table and not ours. A resolution will be put before you to increase 
the remuneration of your auditors from 75 guineasy at which it 
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now stands, to 150 guineas. The lower figure was fixed some vears ago, ata 
time when the capital and revenue of the company and the time required 
for the audit were less than half what they now are. Under these circum- 
stances the board do not think that the figure suggested is other than a 
reasonable one; but thematter is of course one for ths shareholders to decide. 
Finally, gentlemen, I have merely to say that Iam sure you will approve the 
action of the board with regard to the six reservists we had in our service, 
and who have been called out and have gone to the front in South Africa. 
We have promised to pay half wages during their absence to their 
families, and it is our intention when they return, as we hope they will, to 
reinstate them. They are good men, and we shall be glad to do every thing 
in our power to assi-t them. With these few words, I propose— 

** That the report and accounts for the year ending December 31, 1899, as 
submitted by the directors, be received uad adopted, and that the dividends 
and bonus recommended thercin be declared and paid on February 24, 1900." 

Sir JOHN H. MORRIS, K.C.S.L, seconded the resolution. 

Mr. C. FRY: If the two closing months of last year had not 
been exc*ptionally foggy weather, I doubt whether it would have been 
possible to have mainta‘ned the dividend. We are now committed to 
very heavy capital expenditure in connection with the Carnaby-street 
extension. A sum of £52,000 has been spent on freehold land, ani I 
should like to know, if possible, how much it will cost to put up the 
bu'ldings and machinery, so as to bring tha’ station into a fit and 
proper state. 

The CHAIRMAN: Mr. Dobson says that he thinks the Carnaby -street 
extension will cozt, inclusive, from £100,000 to £120,000. That is, as near 
as he can estimate at the moment. 

The r.solutiou was then carried nem. con. 

Mr. Eustace J. A. Balfour and Sir John H. Morris were then re-clected 
directors of the company, and Messrs. Deloitte, Dever, Griffiths and Co. 
were re-appointed auditors. 

Mr. ARTHUR HODGSON : Before the meeting concludes, I think it 
right that the shareholders present should express their approval of the 
policy of the directora of the company. Notwithstanding the increase in 
the price of coal and materiala, and the decrease in the price charged by 
us for current, they have been able to give us again a dividend of 144 per 
cent. It is a good policy to, if possible, lower the price of current, as it is 
an inducement to consumers to be more liberal in the use of our light, and 
it induces new customers to come to us. I am glad that our direct ra 
have made a large allowance for depreciation, and I think we on thia side 
of the table fully approve of their policy. I beg to propose a cordial vote 
cf thanks to the chairman, directors and staff for their able conduct of the 
business. 

The proposal having been carried with unanimity, 

Tte CHAIRMAN suitably replied and the proceedings terminated. 


Kensington & Knightsbridge Electric Lighting Co. (Ltd.). 


The ordinary general meeting was held on Wednesday, at 1, Great 
Goo; ge-street, Westminster, Mr. GRANVILLE R. RYDER prosiding. 

Ths SECRETARY (Mr. R. S. Erakine) read the notice calling the 
meeting and the minutes of the previous annual meeting. 

The CHAIRMAN said : Gentlemen, I am pleased to be able t» submit 
to you a satisfactory report and balance sheet for 1899. No doubt in some 
respests this has been rather an ideal electrical winter: we have had plenty 
of fog and darkness, and tba“ has of course made a demand on electric 
light. But at the same timc, quite apart from any adventitious occur- 
rences such as that, there has been a considerable spring in the business. 
There has been not only an iucrease, but a progressive increase, First I 
will ak you to look at the growth in the number of shops and houses which 
have taken the light. In 1898 the increase in the figures was 231, and last 
year it was 259. Then with regard to the lamps, of which we have 183,462 
in our district, there has been an increase of 27,504 in 1899, agains’ an 
increase of 18,205 in the preceding year. That is a very considerable 
advance. In net profits we have £19,201, against £14,564 for 1898. Then 
as to the units sold. The number was 2,465,950 during the period under 
review, whicn represents an increase of nearly 400,000, while in 1898 there 
was an increase over 1897 of 182,712 unita. But apart from this increase 
there is a satisfactory feature, and that is the sma'l extra sum that it had 
cost to produce the increase in the electricity sold. I think that it is 
specially creditable to our chief engineer that the additional expenditure 
on coal was only £1. 11s. 6d. for the year, while the whole cost of generat- 
ing the current amounted to £16,830, against £16,517 in 1898, an 
increase of only £5135. With regard to renewal account, we have eet aside 
£4,764 for that account, thus raising the total amount of it t» £30,339, 
which we consider to be a satisfactory figure. In the early years 
of the company's existence we could only go on estimates of what 
the amount to be set txide should be, but experience has now shown us 
thas the £4,000 odd that we have this year trausferred to renewal accouut 
represents the right percentage to be allowed for depreciation. With 
regard to the conversion which has been going on steadily for the last two 
or three yeara, we have now got to the point at which two-thirds of our 
customers have wired their houses and got lamps which will carry 200 
volta. We hope that the remaining third will be practically all in the 
rame condition before the end of this year. As to capital account, I may 
say that we did not issue any new capital during 1899, but wehavespenta 
certain amount on capital account from the capital remaining over from for- 
mer years. As you will see, about £10,000 has been expended during the 
year, mainly on inains and plant. There will bea good amount of new capital 
required duringthecurrentyear. We have many things on hand: new ma‘ns 
to bring to the new works, and we have considerab'e sums to pay for the 
purchase of the freehold of the short leasehold premises in our occupation. 
The secretary informs me that the balance of the second preference shares 
~-£16,525~-has been more than subscribed, There is, 1 would point out, 


a contingent advantage in this amount being subscribed, inasmuch 
as it complies with the requirements of the Stock Exchange, so that we 
shall be able to get a quotation for our shares. Our issued share capital 
will thus be increased to £175,C00, the nominal capital of the company 
being £350,000. By the rules of the Stock Exchange the issued capital 
must amount to balf the nominal capital before a quotation is granted, 
and we shall now comply with that rule. With regird to the bill which 
was sanctioned by the shareholders last year for the purpose of 
obtaining powers to «rect a new generating station in conjunction 
with the Notting Hill Electric Lighting Co., I am glad to say that it 
has become an Act, and considerable progress has been made in 
carrying out its provisions, TW) members of each board form a 
committee for supervising the scheme. The land has been acquired and a 
considerable amount of work has been done. A good many contracts have 
been entered into, and I think I may say that the thing is going on 
swimmingly. A good deal of progress will no doubt be made so soon as 
we get rid of the present frosty weather. The money to be raised would 
be kept entiraly separate from the funds of this company. The two com- 
panies will bave to act as guarantors of whatever amount may be borrowed. 
The idea is to borrow it in one sum from an insurance company, as it is 
believed that that will be the most convenient way of providing for the 
cost of the works. I do not suppose that there will be any difficulty in 
getting the money at a fairly low rate, certainly not exceeding 4 per cent. 
I think that this is all I have to say, aud I will therefore now move: 

That the report and accounts be adopted and entered on the minutes.” 

Sir FREDERICK J. BRAMWELL, Bart., F.R.S., s*conded the motion, 
which was carried unanimously. 

Resolutions approving the dividend of 6 per cent. for the balf- yea“, an: l 
the re-election of Mr. R. W. Wallace, Q.C., ani Sir Charles Grant, 
K. C. S. I., as directors, and the re-appointment of Messrs. Lovelock, Whiffin 
and Dickinson as auditora were agreed to. 

Mr. WALLACE inquired if the company had powers to raise money by 
guarantee under the Articles. He had n asked the question by a 
shareholder, but had not been able at the moment to put his finger on the 
particular article which related to the matter. 

Mr. METCALFE siid that the company had the power. The Act of 
Parliament expressly authorised them to do so, aud that was sufficient 
without any authority under the Articles. 

Mr. CHAMPERNOWNE asked what would be done with the premiums 
obtained on the new shares. 

The CHAIRMAN: In the past the premiunis have been used for writing 
off certain of the assets, and I suppose we shall do tha «ime again. OC 
course, we have assets which as time goes on rep-esent only a nominal 
value. 

A vote of thanks to the chairman brought the proceo lings to a close. 


Westminster Electric Supply Corporation (Ltd). 


The report of the directors of this company for the year 1899 sets out 
that the supply of current on Dec. 31, 1898, was provided for the equivs- 
lent of 339,986 lamps of 8 c.p. On Dec. 31, 1899, there were on the books 
an equivalent of 421,445 lamps. The actual additional lamps applied for 
and connected duriug the year was 51,691. The balance of 26,768 lam;s 
represents the results of a re-examination of consumers’ connections which 
has been made during the year, and which showed that the number of 
lamps connected was to this extent in excess of those which bad been 
originally applied for. At the preent time there are on circuit the equiva- 
leat of 427,221, and applications have been reccived for a further 8,951 
lamps of 8 c.p. The length of road way in which mains have been laid now 
exceeds 51 miles, making about 208 miles of waya, into which up xards of 
176 miles of copper (strip and cable) have been drawn. 

Notwithstanding the continued high price of Welsh steam coal, there is 
again an increa:c in the net profits for the year. owing to the very large 
number of lamps added during the twelve months, the greatest number in 
any year since the corporation commenced business. 

In regard to the change of presure, 99 per cent. of the consumers are 
now supplied at 200 volts, and the directors hope to complete the work 
during ths present year. While these consumers have received a reduction 
in price, in consideration of the alteration, the Corporation cannot obtain 
any advantage until the entire change has been completed. 

Progress has been made in acquiring and developing the site for the new 
joint supply station of the Central Electric Supply Co. (Ltd.), and building 
operations will shortly commence. The Westminster Corporation and the 
St. James’ and Pall Mali Co. each hold a half interest in this undertak ing. 

An interim dividend at the rate of 10 per cent. rer annum, for the 
half-year ended June 30, 1839, has been distributed. After allowing 
for depreciation, sinking fund, &»., the net balance available for dividend is 
£34,668 1a. 6d. Payment of a dividend at the rate of 16 per cent. per 
anuuin (less tax) for the past half-year, making 13 per cent. fur the year 
to Dec. 51, is recommended, carrying forward £3,775 83. 2d. 


National Telephone Co. (Ltd.). 


The report of the directora of the National Telephone Co. for the half- 
year ended Dee. 31 is issued. The income of ths half-year amounted to 
£663,523. le. 11d., compared with £573,707. 33. 63. for the currespending 
period of 1898, an increase of £89,815. 18s. 5d. The working expenses 
amounted to £359,302. 148. 5J., compared with £312,462. 43, Ad., an 
increase of £46,810. 103. 1d. The net result for the half-year (after 
deduct ng the Post Office royalties, amounting to £64,176. 83.) was a profit 
balance of £240,043. 19s. 6d., compared with £205,888. 6s. 4d. for the 
corresponding period of 1898, an increase of £53,155. 15:.2d. The rentals 
carried forward for unexpired terms of running contracts amount to 
£631,590. 6s. 9d., compare] with £536,651 3°. 4d, an increase of 
£94,936, 2s. 5. : 
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Out of the available balance of £199,949. 16s. 9d. the directors recom- 
mend the payment of a dividend at the rate of 6 per cent. per annum (less 
tax) on the first and tecond preference, 5 per cent. per annum (less tax), 
on the third preference, and é per cent. per annum (free of tax) on the 
ordinary sbarea. It is further proposed to transfer £80,000 to reserve, aud 
to carry forward £6,199, 16s. 9d. 

Capital Expenditure.—£369,821. 19s. 8d. has been expended on capital 
account during the half-year, in the erection of 10,000 additional exchange 
and private lines and in the construction of underground lines. 


Scarborough Electric Supply Co. (Ltd.). 


The annual report of the dire-tors states that during the past year 82 
additional consumere, and the equivalent of 4,837 8 c.p. lamps, have Leen 
added to the company's system, making 465 consumers and 27,171 lampe 
now connected. During the year 257,412 units of electrical energy were 
supplied to customers, at a revenue (including meter rents) of £6,235. 
12». 114d., against 220,009 units and £5,442. 94. 81d. in 1898. Although 
the increase in the price of coal bas proved a serious item, the profit on 
tle years work ng is £2,705. 8s. 94d., against £2,331. 16s. for 1898. 
Adding to this £368. 6s. 114d. from 1898, and £80 (premiums on new 
shares), there was, after making sundry payments and puttiog £471. 
178. 5d. to depreciation, £2,576. Cs. 11d. available for distribution. The 
directors recommend paying a dividend of 6 per cent. (tax free), 
abeorbing £2,416. 153. 3d, leaving £159. 7a. 8d. to be carried 
forward. The whole of the company's capital being issued, and 
further expenditure being required to keep pace with the growth of busi- 
nets, th» directcra advise the shareh»lders to increase the capital to 
£100,700. by the creation of 5,000 additional shares of £10 each, to be 
issued and called up as required. The directors state that they have 
recently been approached by the Scarborough Corporation with a view to 
purchase by the latter of the company’s undertaking. No definite pro- 
p2sals have yet been formulated. In the meantime the Corporation have 
introduced a bill in Parliament, which in one or more of its clauses affects 
the company, and the directors have taken the necesrary steps to watch 
their interests, 


Central London Railway Co. 


The directors’ report for the half-year ended Dec. 31 last, states that 
the expenditure for the half-year amounted to £325,899 9s. Ed., the total 
reaching 53, 167,884 7s. Of this £488,165 was due to the Electric 
Traction Co. for work done and plant supplied, as certified by the engineers. 
7 he progress of the worke, as set out in the report of the engineers (which 
accompanies that of the directors) has been satisfactory. Much has been 
accomplished during the past six montbs, and the work remaining un- 
finished is mainly that which could not te commenced until the under- 
ground portion was out of hand. Tbe running lines in both tunnels have 
deen laid in concrete and are practically complete. The whole of the 
stations are erected up to the first floor, and it is not intended to proceed 
with the building of the upper stories at present. The subway at the 
Bank station was partially opened on Jan. 8. The electric lifts, with the 
necessary machinery, are in position at seven stations, and at the other 
eix stations their construction is proceeding. 

At the Shepherd's Bush der s all the boilers and two of the main 
generating engines have been under steam. The four remaining engines 
will shortly be completed. All the electric locomotives Lave been 
delivercd, and genera'ly the erection of the electric plant has advanced 
to such a stage that tbe directors hope an experimental train will be 
running by the end of this month. 

In a bill which the proprietors are to be asked to approve, it is proposed 
to repeal the original Act relating to workmen’s trains and to substitute 
other provi-ions. 


Dublin United Tramways Co. (Ltd.). 


The half-yearly meeting of this company was held at Dublin on Tuesday. 
The chairman (Mr. Wm. Murphy) said that during the half-year they 
had practically completed the conversion of their system from horse to 
electric traction. The generating station at Ringecnd (opened in August) 
was working for some months under unfavourable conditions for ihe most 
ccopomical production of electrical energy. The overlapping of expenses 
and disorganisation incident to the changes could not be wholly avoided. 
Moreover, between the war and the prevailing epidemic, many of 
their skilled men were not available, so that they could not at 
all times provide sufficient service to carry the public. But still the 
profits enabled them to increase their dividend by 1 per cent. The com- 
pany's accounts showed an increase of £5,561 in gross receipts, but the net 
protits were £10,691 more than in the corresponding period, from which it 
was apparent, not only that they increased their traffic receipts by more 
than 45,000, but that it cost them £5,000 less to earn the incrcased 
receipts ; and that was the secret of the success of the electric system— 
namely, incressed receipts and diminished expenses. £1,641 of the 
increased profits were absorbed by wayleaves which only accrued in the 
last half-year. Their cars during the half-year travelled 2,180,832 
wiles, of which 730,245 miles, or more than one-third of the 
whole, were still covered by horse haulage. There was a proved 
difference of 4d. per mile in favour of electric haulage. The increase 
in the net profits of the Southern District Co.'s system was 
£2,644, the profits being in 1898 48.951, and in 1899 £11,594, after 
deducting wayleaves of almost equal sums in both cases. The debenture 
interest chargeable against this company being also the same in the two 
half-quarters, the whole of this increased net revenue was available for 
dividend. The proportion of workiog expenses to gross receipts on the 
Southern system was 48:5, and by charging each system with its cwn 
proper expenditure ard by » rateable divisiop of expenses for horse 


and electric working the United Co.’s system did not exceed 
50 per cent. of the gross receipts. They had 180 cars in operation, 
and he looked forward t» finding profitable business in August neat 
for at least 250, and they were providing that number. They also 
looked forward to a large saving in the cost of production of 
electrical energy in the Ringsend power station. The economy in 
working from Ringsend had led to the closing of the Contarf station, and 
when the machinery was completed the Ballsbridge station would be closed 
down and the entire system would be worked from the central station, 
thus saving £25,000 per annum. The past half-year was not a favourable 
one, owing to the high price of money, for selling the balance of deben- 
tures, and they dil not press the sale. £90,000 debentures were siill 
unissued, and they would have to raise additional capital. The cha:rman 
then referred to the difference with the British Thomson. Houstona Co. 
regarding the cust of lowering the Kingstown sheds, which they were 
advised was due to them by the company under their indemnity. That 
opinion was disputed, and the matter would be disposed of hy a friendly 
suit. The company had given the public a speedy and luxurious means of 
travelliog at little more than half the former fares. 

After a short discussion, the directors’ report and accounts were aloptel 


BRISTOL TRAMWAYS AND CARRIAGE OO. (LTD.)—The hali-yea ly . 
meeting was held on Wednesday. The chairman (Mr. C. H. Low) taid 
they had reduced the expenditure from 723 per cent. in 1898 to 68 per cent. 
The increased receipts from the tramways department were £7,799, and 
from the carriage department £4,703—total £12,507 ; and the increased 
revenue was £12,500, and the increase ia net profits amounted to 
£10,2*0. So that they were able, after allowing for the amounts paid for 
interim dividend at the rate of 7 per cent. per annum, interest on deten- 
tures, temporary loans and preference shares, to recommend a dividend at 
the rate of 8 per cent. per annum for the past half-year, and to carry 
£7,260. 58. 1d. to the various reserve funds, bringing the total reserves up 
to ££0,444. 11s. 6d. They fully anticipated being able to open the whole 
of the reconstructed lines, together with the extentions, some time during 
the ensuing summer. In the meantime it was satisfactory to know that 
the additional electric lines which were opened last ycar had been workit g 
very smoothly and with the greatest possible satisfaction to the citizens 
generally. He had no doubt that when they opened the complete sy-tem 
they would have a large accession of traffic, for which they were taking 
care to provide. The directors’ report and accounts were adopted. 


GIANTS’ CAUSEWAY, PORTRUSH, AND BUSH VALLEY RAILWAY 
AND TRAMWAY C9. (LTD.)—Dr. Anthony Traill, J.P., presided over the 
meeting of tbis company last week. The directors’ report stated that 
there was an increa:e in the receipt?, compared jwith:the previous yesr—cf 
from £2,405. 8s. 9J. to £3,019. 17s. 10d. This was almost entirely due to 
the increase in the number of passengers carried during the year—74,877, 
against 94,151. The credit balance on the year’s working was £914. 16s. 3d., 
aga nst £502. 58. Ed. in 1898. The number of miles run by electricity 
during the year had been 17,875, against 11,553 in 1898 ; and the miles 
run by steam wcre reduced from 13.979 to 11,771, making the total miles 
run last year 29,645, against 25,312 in 1898. The directors are involved in 
a laweuit, instituted by the Portrush Council, to compel the company to 
di: continue running cars by electricity through the streets of Portrush, 
and to remove the overhead equipment. The financial result of the years 
workiog allowed the payment of the interest in full ou all debenture stcck, 
amounting to £12,950, and on the mortgage for £10,000. 


GUERNSEY RAILWAY CO. (LTD.) —Tbe report of the directors for the 
year ended Dec. 31 states that the capital expenditure amounted to 
451. 9s. 3d. on equipments and £25. 14:. 10d. on buildings; agaiast this 
there is a credit of £14 from sile of old stock. The gross receipts 
amounted to £5,968. 10a. 5d., compared with £6,253. 14s. 4d. in 1898, a 
decrease of £285. 3s. 11d. The traffic has been seriously effected by the 
falling off of visitors to the island durivg the year. Tlie railway werking 
expenses show a decrease of £554. 16e. 10d. Heavy repairs at the cost of 
revenue have been made to two motor care, A new boiler has lein 
ordered of sufficient power to drive both engines in the generating station, 
and will be erected within the next two months. "The original locomotive 
boilers will be kept in reserve. A condensing plavt is also on order. The 
directora have given consideration to the practicability of extending the 
application of electric traction and further providing the rapid and 
convenient means of trausit which the system is capable of supplying. 
The most promising field of extension is the route between the town and 
Robais rid Victoria-road. The States have contrili tod a grant for the 
impro*emcnt, and the roadway has been widened to an extent which will 
permit the passage of cars with facility should the necessary concession be 
obtained. Out of the net revenue account (£1,054. 12s.), after paying 
debenture interest (£360), writing off £505 from improvements account, 
omnibus undertaking and stock of rails, placing £300 to general renewals 
reserveaccount, and providing for a dividend of 5 per cent. on the preference 
shares, the directors recommend a dividend of 4 per cent. on the ordinary 
ı harer, leaving £35. 4s. 4d. to be carried forward. 


LIVERPOOL OVERHEAD RAILWAY CO. (LTD.)—The twenty-third 
half-yearly meeting was held at Liverpool on Tuesday, Mr. Richard Hobson, 
deputy-chairinan, presiding. In moviog the adoption of the report the 
chairman congratulated the shareholders upon the record report in regard 
to both the number of passengers carried and earnings. The report was 
unanimously adopted. An extraordinary meeting was afterwards held to 
authorise the issue of further capital to the extent of £50,000 in ordinary 
shares of £10 each. The chairman explained that the money was required 
to carry out arrangements proposed to be made with the tramway 
companies of Waterloo, Seaforth and Great Crosby to-inaugurate a system 
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of tramways running in connection with the railway. The motion was 
carried. At a further extraordinary meeting a resolution approving of a 
Lill to be introduced into Parliament to authorize the company to make 
certain new railways and to widen a portion of the existing 1ailway was 
adopted. 


METROPOLITAN DISTRICT RAILWAY CO.—At zhe meeting of this com- 
pany yesterday the chairman (Mr. J. Staats Forbes) read a report on the 
question of electric traction for the railway—by Sir W. H. Preece and Sir 
J. Wolfe Barry—which dealt with recent experimen's. Trials between the 
Earl's Court and High-street Kensington stations (about a mile) had been 
completely successful, and a gain of four seconds over the average time 
occupied hitherto waa made in the run. Further tests sre to be carried 
out. The question of using electrical traction on their lines was sur- 
rounded by circumstances entirely different from those of the ordinary 
clectric railways, which were constructed in a special manner for 
use by electric power. They had a totally different problem to 
consider, and it was this: having a railway cons‘ructed on totally 
different principles, how it could be adapted to electric traction ; 
aud that was not such an eisy thing as people said. The report of 
the two engineers referred to thowed that they were perfectly 
satisfied that the essential factors had been determined, and those were 
that by electricity they could move a much larger weight than the weight 
of their ordioary trains, and that the capacity would be quite 5CO pss- 
sengera per train, as agaipst 450; that they could propel them more 
rapidly, with greater certainty, with much less exhaustion of time, 
either in stopping or startiog, and they believed mo:e economically per 
train mile. That was the thing to be determined, and that was the 
result of the report, and they would be shortly prepared to satisfy apy 
inquiry by teste. Economy in working and increased capacity in work- 
ig would produce equivalent benefits and quite compensate for the 
change. The companies with running powers over their lines would have 
to be persuaded, he supposed, to use electricity. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The 
aunual meeting was held at Newcastle on Tuesday, Mr. J. D. Millburn 
presiding. The supply of electric current continues to give satisfaction, 
and the installations connected to the company's mains during the Mid 
were equal to 5,600 10 c.p. lamps, bringing the total up to about, 41,878 ; 
and 1,008,622 units of electrical energy had been supplied, against 778,828 
units in 1898. During the past year 3,433 yards of main aud branch 
piping have been laid, together with 9,768 yards of main and branch 
ci 2. The gross earnings during the year amounted to £8,811. 7s. 9d., 
ani after paying interest and placing £1,000 to reserve and making 
provision for depreciation, the directora recommend a dividend of 5 per 
cent. for the balf-ycar to Dec. 31 (leas tax), which, together with the 
interim pail in August, make 84 fer cent. for the ycar. The chairman 
referred to the substantial progress made by the company, aud added that 
they had found it necessary to look out for further productive power. 
They bal obtained a suitable tite at a very modera'e price, and 
propose] to erect new works to supplement the present station. 
The new site had a frontage of 300ft. on the river. which enabled 
them to obtain water for condensing direct from the Tyne and to 
get coal delivered direct from craft to boiler furnaces by means of 
mechanical conveyor». The area of the tite was more than 4,000vdz., 
and the plant would be capable of dealing with 14,000 gH.r. They 
bad already made contracts for the supply of energy corresponding 
to 400 H.p., and so were beginning to draw largely, so far as contracts go, 
on the new preinises and their output. They had also found it desirable 
to fit up continuous current works in the present premises, A good pro- 
portion of the new capital to be raised would be spent in buying ths land 
and laying out the new works. He considered that the company had a 
bright future before it. The report was adopted. At an extraordinary meet- 
ing which followed it was decided to increase the capital of the company to 
£200,000 by the creation of 10,000 new ordinary shares of £10 each. 


SMITAPIELD MARKETS ELECTRIC SUPPLY COMPANY (LTD.)—The 
second ordinary general meeting of th’s company was keld on Friday last, 
Mr. H. S. Leon presiding. The chairman, in his opening remarks, said : 
Certain circumstances have adversely affected the company ever since it 
came into existence, and these circumstances have to some extent affected 
other electric lightiog companies; but, unfortunately, they have affe:ted us 
more than others. as the light generated by our predecessor was unpopular 
in the markets at Smithfield. Then we have never had adequate working 
capital, Asin other commercial and industrial undertakiogs which should 
Le more or less progressive, ex'ra working capital is continuallf being 
required, and we have been handicapped in not having it. But the 
directors have this matter in hand, and recognise the importance of 
increasing the value of the stock of the company. With regard to tte 
business of the company, there aro 408 shops in the Smithfield Markets, 
London, and on Sep. 30, 1898; we bad 188 of those shops connected, with 
the equivalent of 9,725 8 c.p. lamps. On Dec. 31, 1899, there were 266 
installations connected, with a total of 16,960 lamps. This leaves 146 
shops not connected, and we are of course anxious and hope to obtain some 
of these as our customers. Besides this we bave four other large installa- 
tions, the profits from which we shall not be able to ascertain until the end 
of the current year. The gross revenue for the year to Sep. 30, 1898, was 
£6,501, expenditure £5,742, and after paying all interest and other charges 
there was a net loss of 4775. The gross revenue for the 15 months ended 
Dec. 51, 1899, was £12,083, expenditure £8,643 ; net profit, after paying all 
interest and other charges. £565, thus reducing the deficit from £775 to 
£210. "This deficit has been entirely wiped out by the profits made during 
the month of Jan., 1900, alone; in fact, we are very nearly £100 to the good. 
Therefore, under the most dieadvantageous circumstances, we may fairly 


expect, even after allowing for depreciation, to show a net profit at the end 
of this year. We expect to save something by our battery of accumulatora, 
which were not in working order during the summer months of 1899. I 
do not want to be tco sanguine on that point because of the very high price 
of coal, which may wipe off a great deal of the savings we expect to make 
upon our accumulatora. On capital account we have spent on accumu- 
lators £2,643, on mains £1885, on extensions (new shops) in markets 
£1,830, on improvements in generating stition £627, making together 
£6,985, of which £1,700 has been paid out of revenue. To assure our 
position we wish to place £6,000 more of the 5 per cent. second 
debentures, as circumstances are continually arising by which, with 
the judicious expenditure of a small amount, we can profitably in- 
crease our business. Taking the least sanguine view of the 
situation, the interest on our debentures is quite covered, and 
I think, offer a good investment. With regard to the ordinary shareholders, 
I confess that the position does not seem very hopeful for the next year. 
A reserve fund will have to be made for depreciation, and in the estimate 
for the current year the secretary has allowed £1,000. If the ordinary 
sbareholdera desire to obtain their dividend more quickly they should put 
somo money into the debentures ; if they do not, the board wiil be obliged 
to pay out of revenue amounts which certainly should be put to capital 
account. The amount of debentures authorised was £25,000. In May 
last we asked the shareholdera to take £12.500, but only £2,450 was sub- 
scribed. We now want you to take debentures to the amount of £6,000, 
of which I should be perfectly willing to subscribe £1,000 or £2,000 if 
other gentlemen in the room would do the same. I would mention that 
we have ro Stock Exchange quotation ; but ths responsibility for that 
does not reet with the board. Mr. Greenhill eaid it had been his intention 
to go into the matter of the bright hopes held out in the prospectus, but 
after the explanation which had been given by the chairman he would not 
do so. He thought the directors deserved the gratitude of the share- 
holders for taking no fees. The report and accounts were adopted. 


WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—The annval report 
of the directors states that the number of lamps and motors installed on 
Dec. 51, 1898, was equivalent to 7,914 8 c.p. During the past year 5,961 
were added, bringing the total to 15,878 at the end of 1899, of which 869 
repreeent motor power. During the year large additions to the mains 
and machinery have been made to meet the demands for public and 
private lighting, £21,947. 16s. 1d having keen spent on capital account, 
bringing the total expenditure to £47,562. 1e, 3d. A new boiler bas been 
added, and two sets of engines aud dyna mos with a capacity of 200 H. P. and 
400 H. 1. respectively. The two eimall sets with which the company 
origioally commenced have been sold aud replaced with a larger onc of 
160 n.r., effecting considerable economy in the working. Ten miles of 
maios have been laid, covering the whole of Windsor and Eton. These 
works bave been carried out under the supervision of the company's 
engineer. Contracts have been catered into for the public lighting of 
both Windsor and Eton for a period of five years. Many lights have been 
added at Windsor Cas le, and considerable additions are ia hand; the 
parish church and town ball are lighted electrically and large extensions 
have been made at [Eton College. Experiments are also Leing mide at 
St. George's Chapel with a view to lighting ths sacred building ly 
electricity. The net profit for the year was: Installation wore, 
£1,577. 16s, 2d. ; ligbt'nk. £2,552. Os. 7d. ; total, £4,129. 168. 9d. ; against 
£2,539 122. Od. for the previous year. Out of the total amoun* available 
for distribution (£4,129. 16s. 91.) the directors recommend a dividend at 
the rate of 8 p r cent. per annum, being 4 per cent. out of the profits on 
the lighting department, and a bonus of 4 per cent. out of the profits on 
installation work. Au interim dividend of 3 per cent. was distributed in 
September, and the balance of 5 per cent. will be paid forthwith, Out of 
the kalance of £2,290. 12». 5d. the directors recommend that £750 be 
added to depreciation, renewal and reserve, £500 to a special account fur 
equalising dividends, leaving £1,010. 12s. Id.; and, as no provision has been 
made in the accounts for directors’ fees, the shareholders will be asked t» 
vote £350 for their services, leaving the remainder to be carried for card. 
An i sue of £10,000 further capital wax made during the year at a premium 
of 2s, 6d. per share, and the directors recommend that the whole of the 
premiums (less expenses of issue), amounting to £1,272. Os, 6d., be traos- 
ferred to the depreciation, renewal aud reserve fuad, making that account 
£2,922. Os. 61. A further issue of £15 000 capital has recently been 
made, at à premium of 5s. per chare, to ehareholders only, The price of 
current was reduced to 64d. per unit. 


— 


NEW COMPANIES, STATUTORY RETURNS, &c. 
-m 


ELECTRICAL REGULATING AND LIGHTING SYNDICATE (LTD).—This 
company was registered on Feb. 9, with a capital of £75,000 in £1 shares, 
to acquire certain patents for inventions by Walter Emmott (Nos. 21,256 
of 1896 and 4,761 of 1898) and to carry on the business of electrical aud 
general engineers, brass and ironfounders, &c. The subscribers are J. Long- 
thorpe, J. Wilson, J. E. Cros:ley, J. Hillary (consultiog engineer), A. 
Deakin, W. L Smith and H. H. Barnes. The first directora are T. R Bot- 
tomley, W. Emmott, J. Longthorpe, J. Hillary and F. Whiteley. : 


NEW BRITISH INCANDESCENT ELECTRIC LAMP CO. (LTD.)- According 
to the annual return to Dec. 31 the capital is £350,000, in £1 shares, 
23,857 of which have been taken up aud paid for in full. 

PACIFIC AND EUROPEAN TELEGRAPH CO. (LTD.). —The annual return 
te Dec. 22 has been filed. The capital is £100,000 in £10 shares, all of 
which have been taken up. £4 per share has been called up and paid. 

RYDE ELECTRIC LIGHT AND POWER CO. (LTD.).—The annual return 
to Jan. 10 gives the capital as £10,000 in £5 shares, seven of which have 
been taken up. No calls, 
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CITY NOTES. . 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 274d. per oz. (Feb. 15).  Consols (22 per cent.) 1003— 1004 for 
money, 1003 —101 for account ; 24 per cent. 98—€84 (Feb. 15). Stock 
Exchange Settling Day : Consols, Mar. 1; Stocks and Shares Continuation 
Days, Feb. 21 and Mar. 12; Ticket Days, Feb. 22 and Mar. 13; Pay Days, 
Feb. 25 and Mar. 14 ; Mining Share Carry-over Days, Feb. £0 &nd Mar. 10. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—During the week the Elec- 
tric and General Investment Co. (Ltd.) invited subscriptions for a further 
issue of £150,000 5 per cent. perpetual debenture stock at 120 per cent. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—The 
directora have resolved that a payment on account of the dividend of the 
current year be made at the rate of 6 per cent. per annum; (less tax) on 
the A shares of the company in respect of the half-year ended 
Dec. 51. This will work out at ls. 93d. per share on the partly paid £5 
shares (£3 paid) and 2s. 93d. per share on the fully paid £5 shares (less 
tax). Dividend warrants have been posted. 


GENERAL HYDRAULIC POWE8&CO.— The directors’ report to Dec. 51 states 
that the groes receipts of the London and Liverpool undertakings during 
the year amounted to £99,159, against £89,599 in 1898. After providing 
for debenture interest, and £6,260 for depreciation, the balance is £52,495. 
The directors propose a dividend for the year at the rate of 8 per cent. 


W. T. HENLEY'S TELEGRAPH WORES CO. (LTD.)—Subject to audit, 
the dividend on the ordinary sharea of this company (payable March 1) 
fur the past year will be 15 per cent. (less tax), including the interim 
dividend of 4 per cent. paid in September last. ö 


SANITAS CO. (LTD.) .— The report for 1839 shows a credit balance 
of £15,175. - £3,700 has already been pad as interim dividend, leaving 
(after pay ment of directora’ fees) £10,697. The directora propose to 
place £2,000 to reserve, and recommend a further dividend of 44 per cent. 
and a bonus of à per cent., making a total distribution of 74 per cent. fur 
the year, absorbing £9,163, and leaving £1,544 to carry forward. 


STIRLING AND BRIDGE OF ALLAN TRAMWAYS CO. (LTD.)—'The pro- 
visional agreement with the Brit‘sh Electric Traction Co. for the transfer 


| of the undertaking to the latter company for £30,000 has been con- 


firmed by the shareholders of the Stirling company. 


8. Z. DE PERRANTI (LTD.) —We are informed that Mr. Francis Ince 
and Mr. Charles Pratt Sparks have resigned their positions as directora of 
this company. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed the 22nd inst. a special settling day in 125,000 vendors’ ordinary 
£1 fully-paid shares (Nos. 1 to 125,000) of the Aron Electricity Meter (Ltd.). 
The committee has also ordered 12,000 non-cumulative 5 per cent. £10 
fully-paid preference rhares (Nos. 25,001 t> 57,000) of the British Columbia 
Electric Railway Co. (Ltd.) to be quoted in the official list. The Com- 
mittee has also been asked to appoint a special settling day in, and to grant 
a quotation to the further issue of 20,000 6 per cnt. cumulative £10 
fully-paid preferencs shares of the British Electric Traction Co. ( Ltd.) 


ELECTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


| 4 5 
Bg rA 
! | 

"919 e £ | | £ | £ 
Birmingham Tramways. Feb. 10 . 3,6628. - 61; 6) 23,454 | 1,172 
Blackpool Corporation.. „ 8 133:+ 20 45, 21,499 (+ 4,443 
Blackpool and Fleetwood „, 10 | 128 | - 15, 6 869 — 12 
Bradford Corporation... „ 11 295.4 32 78 25,47 ... 
Brisbane Trams ......... Dec. 27 | 2,239 ＋ 640 13 28,906 + 8,861 
* Bristol Trams & Carriage! Feb. 9 | 2,362 | + 6 6 15,687 |+ 1,042 
Buenos A & Belgrano Jan. 14 2,281 + 505 2 4,935 j* 1,380 
City & South London Ry. Feb. 11 1,149 T 30 6 6.759 — 82 
Dover Corporation... „ 10 141. ' 45, 90,96 |+ 1,045 
Dublin United .. ..... „ 9 2,701 + 84 6, 16,441 || +1560 
Dublin Southern Dist...| , 9 6515 — 39 6 5,518 
"Glasgow Corporation. „ 10 7,455 - 380. | me 
*Liverpool Corporation.. „ 3 6,471 71,078, 5 33,097 i+ 4,595 
Liverpool Overhead Rly. „ 11 1,3514 7 121 6! 83,897 + 1,141 
Sheffield Tram ways... „ 12 1,620 + 429 a 10,740 + 3,527 
*South Staffs. Trams... „ 9 539.- 15 6! 3,543 l4 


* Partiy electrical. 


PREVIOUS 


ELECTRICAL COMPANIES’ SHARE LIST. 


— IN i | Price RATE PER Bvsixks8 DONE 
3 * aie NAME. | Wxxrxk's Price, | Wednesday, CkNT. DivrpzNp Dux. Dogo WEEK 
-e | Spare. | DEND. | Fern. 7. Feb. 4. YIELDED. ExpntiNG FER. 14. 
| 
| | | 
: 9 £ s. d. Highest Lowest 
£110,900 100 4% African Direct Telegraph 4% Mort. Deb, (red.). 99 103 99 103 817 8 | January and July. a — 
25,000 10 = Amazon Telegraph. 21000-00060: cvsconceescsescaneveasesacacseess 3 1 3 + | bò June and December .. e e 
£125,000 | 100 Ej Do. 5 per Cent, Debentures 85 90 85 90 Ai ee me «4 bns M 
£875,520 Stock 28/t Anglo. American. . .. . . ... . eee ee eee xd 65 68 63 66 911 ő | Feb., May, Aug., Nov. 65 — 
£3,062,240 | Stock | 30/0 ee oorspan invena xd 115 116 14 115 | 6 44 » " 116 114} 
£3,062,240 | Stock 27/0 Do. Dar EAEE A E ATAA xf 16% 17} 18 15 814 2 PAN 171 14!; 
$10,000,000 $100 22 Commercial Cable Capital Stock eese | 165 175 165 175 “ee | Jan., Apr., July, Oct. da» T 
£1,563,078 | Stock | 4% Do. 4 per Cent. Debenture Stock .................. ! 102 101 102 101 8 16 11 pj " 101j 1031 
16,000 10 8/0 Cuba Submarine Ordinary  ......... . enn | 9 10 9 10 8 0 0 | Februaryand August 94 9 
6,000 10 10,0 | Do. Preference 10 per Cent eee 19 20 19 20 5 0 0 * * oe 
12,931 5 2/0 | Direct Spanish Ordinary... . . n 4 5 4 5 40 0 April and October..... et zm 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference ...... 9 10 9 10 5 0 0 + * Wee ate 
£30,000 50 4 Do. 1j per Cent. Debentures ............ eee 101% 106 1017 1057 4 5 9 | January and July..... T — 
60,710 20 30 Direct United States Cable eere tenus : 113 12 113 12 5 16 8 Jan., Apr., July, Oct. li} 113 
£120,000 100 4i Direct West India Cable 44% Reg. Deb. (red.) 99 102 99 102 4 8 3 June and December — — 
44,000,000 Stock 57 Eastern Ordinary ... eee sees eee see eee 1:3 153 151 159 18 4 Jan., Apr., July, Oct. 159 156j 
£1,795,000 | Stock 34% Do. 3} per Cent. Preference Stock .............. 93 101 95 101 39 8 * 2$ 1004 93. 
£1,432,268 Stock | WA Do. 4 per Cent. Mort. Deb. Stock (red.) 115 120 116 121 3 6 8 May and November .. 119 | Boe 
250,000 10 2/6 Eastern Extension ose ccsscicccscccvecsscsncesccccvccsseveseotaes : 151 153 15] 15} 4 8 Il Jan., Apr., July, Oct 15] 154^, 
£320,000 | Stock | 47 Do. 4 per Cent. Debenture Stock...............xd) 117 122 115 120 3 6 8 February and August | ees T 
£16,200 100 | 65 Do. 57 (Austin. Gov. Sub.) Deb., 1900 (reg.) 99 103 99 103 6 1^ 2 January and July..... ove | s.. 
£64,400 100 5% De. (BORTER) ee F 100 103 100 103 417 ] - ds oes 
£300 ,000 100 | 47 „Eastern and S. African 47 Mort. Deb., 1909...... .... 100 103 100 103 318 5 February and August | ai 
£200,000 25 | 47 Do. 4 per Cent. Mauritius Sub. Debs. (red.) 1017 1047 1017 104% 3 16 10 May and November .. | JT (t€ 
180,227 10 1/9 Globe Telegraph and Truse ee nnm 11 113 111 11} 4 9 4 Jan., Apr., July, Oct. 1155 lli 
180,042 10 3/0 Do. 6 per Cent. Preference ...... 15k 18 15 16 815 0 Y A 15,5 15 
150,000 10 5/0 Great Northern of Copenhagen 30 32 30 32 318 2 January and July...... 304 B> 
£86,300 100 4} Halifax & Bermuda Cable 417 Ist Mort. Deb.(red.) ... 99 102 $9 102 4 83 ‘ea T T 
17,000 25 | 12/6 Indo- EuropOun., een o ccndescecetascasoncascccucnsetssevecsnsene 49 53 $9 53 414 4 May and November . 
£100,000 100 6 London Platino-Brazilian 6 per Cent. Debs., 1904 106 109 106 109 610 1 March and September 
£100,000 100 4 Pacific & European Tel. 47 Guar. Debs. (red.) 101 101 101 104 3 16 11 June and December. 
11.839 8 4/0 Reuter’s "mew TOC AEN ECT MS HE LES OR Son 7 8 7 8 500 April and October...... 
3,381 | £100 Cert. 6 Bubniarine Cables Trust sees ssb ssb ss ses ved vos 124 129 124 179 414 6 * * 125 
15,609 10 Went African Telegraph n . 24 3l 24 3} 19 3 December and July .. 
£200,000 | 100 57 Do. 5 per Cent. Debentures (red.) ............ 93 101 98 101 418 9 March and September 
30,008 23 ios West Coast of America ................... ^ l à l i one 
£150,000 100 4 « Do. per Cent. Debentures 100 163 100 103 317 8 January and July.... et 
88,321 10 6d West India and Panama cali TOW i l4 d 11 jus May and November .. l, 
34,563 10 6/0 Do. 6 per Cent. lst Preference ......... 9} 9} 9t 9i os 1 »» * 
4.669 10 6/0 Do. 6 per Cent. 2nd Preference ...................- 7 8 7 8 7 10 0 30 » 
£80,000 100 57 Do. 5 per Cent. Debentures .............. ......| 104 107 104 107 413 6 January and July. .. 
£339,731 Stock 47 Western & Brazilian 4 per Cent. Debenture Stock .. 100 104 100 104 3 16 11 June and December ... T e 
207 ,930 10 3/0 Western Telegraph (late Brazilian Submarine) ..... EF 154 14} 151 4 11 10 Mar., June, Oct., Dec. 15,5 | 141 
£75,000 100 6% |" De. 5 per Cent. Debs. (2nd Series, 1900) ...... 106 109 106 1.9 411 9 | June and December. sae | eos 
£168,100 100 6% Western Union 6 per Cent. Sterling Bonds (red.) .. 98 103 98 103 516 6 | Marchand September tT | - 
TELEPHONES. 
41,000 £5 3/0 Chili Telephone (fully pald) ............ TUTO 2 3 2 3 613 4 August 2 
224,850 10s 0/11 Consolidated Telephone Const. € Manufacturing 4 | Á f 115 July eee 
72,680 l 217 | Monte Video Telephone Ordinary i À l i 5 0 0 vovember ............ 
86,492 l lu Do. 5 per Cent. Preference i l 1 l 6.0 0 ; — 
490,000 5 3/0 National — ; i; eee 5] bi I 5 5 6 8 February and August b 
15,000 10 6/0 Do. 6 per Cent. Cumulative Ist Preference ... 14 15 E 15 EO OU T ” T 
15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference 14 15 114 15 boo. * 17 14 8 
207,930 5 2/6 Do. b per Cent. Non-Cumulative 3rd Pref. 0j ) ) ) 18 1l » ” T 
1,329,471 Stock 3! Do. Debenture Stock 33 per Cent. (red.) 98 100 98 109 3 10 0 Juno aud December 931 0.1 
171,504 ] 0/4 Oriental * » - | 1 l ) 0 0 April and-Qctober... 
58,000 5 2/0 United Hiver Plate . 14 »} E 01 75. 410 LSU Wisi over > 
16,639 ) ] /4 Do, 5% Cumulative Preference e ij i ti " iA Juha Beteriier P Ñ 
$179,937 Stock 57 Do, 6 per Cont, Dobonture Stock (red.) ..... 103 l 103 10 Nn 
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Am : Prxvi Bare PER Bosiwzss Doxz 
F NAME, War's Paier, | Wednesday,| Gr. Domes Dvn Dormo Warz 
 Bmamx. | DED. Fra. 7. _ Fool | 14. 1 | Emmo F. i}, 
ELECTRICITY SUPPLY COMPANIES. £s 4. Highest | Lowest 
100,000 1 he Bl'ckh'th & Gr’nw’ch D’st’ct Elec. Lt. Ord. oc nen i i i i wea - ons ok 
6,000 10 7/93 | Bournemouth and Poole Elec. Bupp! TO T 13 13 13 13 3 0 0 * 1 12} 
6,000 10 4/6 Do. 4 Cent. Cumulative Pref. ............ 10 11 10 11 4 1 10 eee . eus 

19,661 $ 2/6 | Brompton & cor ce hi 5 Supply — 7 8 7 8 316 0 ove T 

12,000 5 3/6 Do. 7 per Cent. Preference . . erre 8 9} a 3 818 8 | Marchand September ae sea 

20,000 5 m Calcutta Eleb. 295 ply ‘Ordinary (fally paid) e 7 7 s des sss o 

$0,000 5 | 4/0 | Charing Cross & Strand Elec city Supply 1 11} le 11 $18 8 | February and August) — 10 10} 

20,000 5 ~~ Do. Non 30,000 to 50,000) PET Cia ERES 10 11 10 11 aide is eae Ves 

20,000 5 2/3 Do. er Cent. Preference ——— 62 6. 813 0 " 53 5 

$4,000 5 2/6 | Chelsea ElectHolt Sup ly Ordinary ..... ............... 7 8$ 7 810 7 Vil si RR MEE NE ee pe 

£100,000 4X |* Do. J per t. Debentare Block (red.) ...... 109 111 110 113 4 011 | Juneand December. bi 
$1,200,000 | $1,000 54 | Chicago Edison lat Mort.5% 30 year Gold Bonds(red.) 100 110 100 110 4 10 11 and October. is "n 

60,000 10 7/0 | Cit London Electrio Lighting Ordinary 10 1H log 1H 5 44 and August 10 i 

40,000 10 ez Do. 25 Cent. Cumulative Preference .........| 13 14 13 14 4 5 9 | January and Jaly......| 194 13$ 

£400,000 | Stock bx Do. 5 por Cent. Debenture Stock (red.) . . . 123 127 123 137 813 9 une PEN axe cee 

40,000 10 oss County of London and Brush Prov. Ordinary ........ Hi 1 Ki ist a 855 103 Ra 

20,000 10 6/0 Do. 6 per Cent. Cumulative Preference .. 1? 14 1 18 4 811 | Marchand September xis à 

£200,000 | Stock 44% Do. 44% Deb. Stéck Certs.(all pd.) (red.) ......| 108 111 108 111 418 eu 111 us 

15,000 5 104 Ken ngon and S —— swa 12 13 13 13 41 6 wee wee RE 

10,000 5 6% Do. 6 per Cen LEE EEJ **9999 "999090902 7 7 7 7 4 0 0 January and July...... een ese 

110,000 3 ies London Electric SUD, . ee — — 1 i 2 oes - 3 112 

43,050 5 8/0 Do. 6 per Cent. Preference ..... „ 4 5 6 0 0 ise 5 4i 

£100,000 | Stock 4% Do. 4 per Gene lat Mortga Debentures ...... 101 10$ 101 103 818 1 | Mar., J Sept. Dec. iis eee 

62,500 10 5/0 | Metropolitan Elec. Supply Ord. (Nos. 1 to 62,500) ...| 14 151 144 183 | 8 4 6 | April ad ees 15) 

22,500 10 8/74 Do. Nos. 63,501 to 85 000) E ETTE desean] 14 16 14 16 8 6 8 ase 1$ 13 

£220,000 | Stock 4z Do. per Cent. Deb. Stock First Mortgage. 114 117 116 107 $1611 Jane and Deommber..| — .. um 
£125,000| Stock 24/8 Do. per Cent. Mort. Deb. Stock Cw) Med 96 97 95 97 813 3 a 10 us 
6,452 10 6/0 Notting Hill Electric Ordinary ..... —— € ere 1 1 16 17 810 7 | Maroh . . . cee eee 16 NS 
10,000 5 5/0 | Oxford Electric Ordinary NUN e 6 7 6 1 8 9 0 " T" n 
$00,000 1 87 Rand Electrio 0e*e5909000009095099290560090860000004092320990908050090000802998» 10 19 4 eoe [II] eot 
£180,070 | Stock 5% River Plate El. Lt. & Tr'ct'n, Ltd., 5% 1st Mor. Deb... 75 85 76 85 5 18 0 ose en . 
150,000 $100 $2 Royal Electric Company of Montreal Shares .. 180 170 150 170 411 2 ʻi 5 
£123,200 100 KR * Do. 44 per Cent. Ist Mortgage Debentures ..| 104 106 104 108 4 5 6 April and ‘Ootober....... iss 855 

31.980 5 5/0 | Bt. James's and Pall Mall Electric Ordinary .......... 15 16 15 16 410 8 ! February and August | 13 15) 

20,000 8 8/6 Do. 7 per Cent. Preference . . 9 9 9j 818 8 »" és - oe 
,000 5 os South London Electric Supp! y Ordinary (fally paid) 4 4 4 e € mM i 

79,900 5 5/0 | Westminster Electric Supply Ordinary. . . . a. l4 1 11 15 4 00 | MarchandSeptember, 135 m 
ELECTRIC MANUFACTURING, &c., COMPANIES. | 

125,000 1 7Id. | Aron Electricity Meter 6 per Cent. Cum. Pref. ...... i 1 i 617 3 ove "t "T 
45,000 1 ne British Electro Works Oo. Ordinary. 1 1 14 sus ps | js es 
50, (00 1 "s Do. 6 per Cent. Cun ulative Preference — 1 à 1 ; M "€ | ise m 
£50,000 100 Hi Do. rst Mo Debentures oossoo . . . 97 99 99 101 | sss pt a We 
405000 5 % | British Insulated Wire Ordinary ... cae) 1$ 14 I$ 15 3 11 3 x | 2 
27,500 5 8/0 Do. Preference ............. MCN ae 6 6} 6 6} 413 4 m 3 
90,000 2 2/0 | Brush Blectrical Engineerin FVV 12 2 1 2 5 0 0 | September ..............., Nit -— 
90,000 2 1 Do. 6 per Cent. Pref. on-Cumnlative ......... 24 21 2 33 5 11 se il a.. 
£125,000 | Stock 4 7 Do. M Cent. Perpetual Deb. Btock ....... | 110 118 110 115 818 6 3 sin 280 
850, 000 Stock 44% Do. 2nd Debenture Stock (red.) desde 102 105 | 103 105 4 5 9 | June December . - ins 
20,000 5 5/0 | Callender’s Cable Construction Ordinary. . . . 1831 143 13 14} 535 55 i 13} "e 

20,000 5 2/6 Do. p per Cent. Cumulative Preference ..... eek 5$ 6 $ 6 43 4 eas LA^ 5; 

£90,000 | Stock 95 Do. J per Cent. lat Mortgage Deb. (red.). 110 116 110 1$ | $19 3 | November and May... 110 e 
$00,000 1 0 Castner-Kellner Alkali . (fall 7 paid) ............... De 1 1 1 1 616 5 ee - avi 

60,000 1 0/7: | Chadburn’s Ship Tel ph Ordinary .......... S 1 1 186 8 - «^e — 

60,000 1 2/71 Do. 6 per Cent. Cumalative Preference ....... 1 1 6 6 8 "T ssa ái 

82,098 8 198 Crompton and Co. (Nos. 1 to 33,098). ............... 3 4 | 3 4 410 9 | January and July... ies jn 

$100,000 100 5 * Do. Cent. First P Mortgage Deb. (red. )..] 98 101 93 101 419 0 T 70 100 e.. 
€0,000 1 0 Davis and T mins 6 per Cen Pref. ............ 1 1 1 1 | t is s ; 

99,261 5 1/9} | Edison and Swan United ("An Shares (£3 paid)... 2 2 3 d 7 3 9 Feb us ty and August 27 E 

17,139 5 2/91 Do. [Epe “t sj tt 3 618 4 - - 4t 

£314,023 | Stock 4 Do.  4per Cent. Mortgage Deb.Stook (red. Je 93 95 93 95 4 4 8 | Juneand December... oes vis 
26,100 5 5/11$ | Edmundson's Electric Corporation Ord. (fally pd. jos 4 4 4 5 514 3 | Half-yearly ............... - i 
112,100 2 1/2; | Eleotrio Construction Co. im ited € 2 2 2 2 5 1 1 | January and July... 24 ił 
25,000 2 2/9j Do. í per Cent. Cumulative ference ......... 34 34 3t 8t 46 2 Y uoces ersin - m 
182,500 | Stock 4% Do. r Cent. 1st Mortgage Deb. (red.) 103 106 103 100 315 6 | January and July... sis ; 
,900 5 a Henley’s T egraph Works DATY ........- ED ^ 14) 13 18 vid ugust 11 14 

15,000 $ vii | Do. 4% per Cent. Preference ................. 6 | $15 0 | T m € | du 

£50,000 | Stock 44 Do. per Cent. Mortgage Deb. Stock (red.) .] lli 114 ur ns |400 E » in po 

50,000 10 10/0 | India Rubber, P auda Percha, &c,, Works ............... 2 22 21 22 4 11 10 211 a 

2200, 000 10⁰ 4% Do. 4 per Cent. Ist Moi Deb. (red.) 1 104 100 104 8 16 11 | Marok and September il Hh 

37,350 12 12/0 | Telegraph Construction and Maintenance ...... -—5 37 41 87 41 4 7 9 March and July. $9 371 

£150,000 100 4 f Do. 4 per Cent. Debenture Bonen 1909 .. 103 105 102 105 816 2 | 806 $i | » 

20,000 5 8 Do. Maonfactaring Ordina e D 10 9 10 810 0 " ke. 13 Tw 

20,000 b 2/8 Do, 6 per Cent. Cumulative Preference . 5 6 6 4 3 4 | i „ 

$0,000 5 5/0 | Willans and Robinson Ordinary 9$ 10 1 à 5 8 | April and October... 10] | Jo 

30,000 5 8/0 Do.  6per Cent. Cumulative Preference ......... 7 7 7 7 317 6 a a 7% 73 

£100,000} Stock 444 Do. per Cent. Ist Mortgage Debentures ...| 10: 106 104 106 é 0 3 | May and November... -— | vii 
| 
| | 
| ELECTRIC RAILWAYS, TRAMWAYS, &e. | 
12,000 10 6/0 Blackpool and Fleetwood Tramways . . . . 17% 18 171 183 $15 8 - - zs - 
£167,900 100 5% | Brisbane Tramway 5 per Cent. ntures .. . 104 106 104 106 418 4 ' M eo wd w 
50, 000 10 7% | Bristol Tramways and Carriage Ordinary ............ 23 21 23 21 217 3 | Februaryand August «id ees 
25,000 10 aoe po Cumulative Preference (£6 e 62 6j 6} eos sis - ove 
£100,000 | Stock 4% Do. 4 per Cent. Debentures . . .. . . . .. . . . 17 118 117 118 8 7 3 ‘es Me e 
,000 10 9/0 | British Electric Traction Ordinary (Nos. 1 to 30,000 18 17 16 17 310 7 | - 16i eas 
£15,000 10 s Do. (Nos. 60,001 to 75,000) · o cesset sosse 16 16 15 is ao ues - - 
,000 10 6/0 Do, 8% Cum. Pref. (Nos. 30,001 to 60 000) sd) 13 13 13 13 17 3 EN 133 1811 
£200,000; Stock 5% | 5 per Cent. Perpetual Debentures "rm 125 133 125 128 818 6 see 136 - 

40,000 1/9 | snos Ayres & Belgrano 6% “A” Cum. Pref.......... si 6 4j 5 5 17 1 Sas 518 

27,500 5 3x Do. Ee F PHONE MR 4 4 4 T e Ais 4 

330,000 | Stock 5% Do. r Cent. Debentures .............. e 105 108 105 108 4127 e sus 12. 
213,558 10 8/0 | Central 195 on Ordm ar Eod He 80 10 9} 10 8 0 0 June and December... 10 9j 
£866,000 | Stock 144 City and South London Railway Con. Ordinary xd} 39 61 68 61 8 1 6 January and July...... 69} ses 

37,000 10 i d (Nos. 22,601 to 60.000) (£6. 10s. paid) ae 4 4 5 e n a 5 

£150,000 | Stock 5% Do. per Cent. Perpetaal Preference (1891)xd| H3 143 140 14 3 9 0 | January and July... - sna 
2200, 000 Btook 574 Do. Sr Ye Ra oe catin . xd] 183 110 132 137 813 0 $ " 
«.87,7001| Stock 4% Do. per Cent. Perpetual Debenture.. Ves ..| 125 130 125 130 8 111 | May and November .. ii T 
20,000 10 74% mper Ti Tramways Ordinary . VIS SES DRY 23 26 23 TA | March and September 20 
19,000 10 67 o. à per Cent. Preference ............-- — E D. 13} 15 15} 316 3 " . 
£300,000| Stock 44% t. Do. | €i per Cent. Pebrenture. . f . 113 115 13 116 $17 11 ; January and July. n n 

30,000 10 173  Kidd'rm'natr&Dist. E. L. & Tr ros n 6% Pref. (£8 pd.).. 8 8 8} 414 1 | May and November .. sa - 

37,600 10 244 Liverpool Overhead Railway Ordinary ...... —Á f v oo, v 3 7 0 | February and August rè - 

10,000 10 5% Do. 6 per Cent. Preference . sev ex eR veh —— P E 13 13 i 315 6 T » 

125,000 | Stock 4% Do. 4 Cent. Debenture ........... VA E sk CO rendo 105 107 105 107 81411 January and July. 

21, 000 .." | New General Traction Ordinary ................ EN 33 4 $ 4 Lus - : 

30,000 b 6/0 Do. 6 per Cent. Cumulat ve Preference eases esse 5 53 4 5} 5 11 8 May [DITIIIIIS 9990999€02000900 e»t 
4,000 10 ES Oldbam, dro and Hyde Klec. 5 Ord....... 18 19 18 19 sie February ugust wee ee 
4,000 10 5/0 Do. $ per Cent. Preference **920009900999997200000920€9 103 101 10j 4 11 11 | [2] 90 ene ese 

13,334 10 soe | Potteries greedy: Traction. Ordin Sepproóqgaesne (ELTETT 11} 123 llg 124 on H eee eee ace 

,000 10 5/0 Do. ö per Cent. Cumulative visi 10 11 10 11 410 11 - sea et 
25 40,000| Stock 8% | Waterloo and City Ordinary .. . . . . . . . . . . 101 Wi 101 104 217 8 . Janeand December...)  .. e 


* [n calculating the yleld on l 5 has been made for acorued interest, but not for redemption. 
t The London Stock Exchange Committee refuses to quote theas. 
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NOTES. 


— — 


Mn. OLIVER Heaviside resumes this week his valuable series 
of articles on ‘‘ Electromagnetic Theory." Our readers will 
have missed his luminous mathematical treatment of 
important aspects of electrical theory during the time that 
has elapsed since he brought to a close the articles embodied 
in Vol. IT. of his treatise. They will now be able to follow 
him into remoter recesses of the labyrinth of electromagnetic 
theory, and perchance some of them will be inspired by the 
vigour and originality of his treatment to investigate for 
themselves along new lines of applied theory. For it is not 
the truth that theory must always follow the lead of practice; 
on the contrary, fresh fields for practical research are not 
in frequently revealed by the light of newly-developed theory. 


— a 


Interest will be excited in electrical financial circles as 
to the manner in which the Kensington and Knightsbridge 
Electric Lighting Co. and the Notting Hill Co. intend to 
adjust their arrangements with regard to the new works 
which are to be erected and run in their joint interests. The 
report to the shareholders of the first-named company states 
that provision will have to be made “for its proportion of 
the capital expenditure," which can be readily understood; 
but by what magic process this proportion is to be 
assessed ‘‘in proportion to the extent to which each 
company shall participate in the output of the new 
works" ia not disclosed. An output is a continuous 
phenomenon—it goes on indefinitely ; whereas a capital 


expenditure is an event of a definite period. The intelli- 
gent shareholder is left to conjecture whether it will be the 
output of the first year, or the tenth, or of the first ten 
years, upon which the share of costs is to be assessed. 
Then, again, the extent to which each company will be a 
burden on the new works will not be a simple matter of 
output, but a far more complicated question involving con- 
siderations of load factor, &c. 
a ee 

Berrer light, however, is thrown upon the details of the 
arrangement by the report of the directors of the Notting Hill 
Electric Lighting Co., and this discloses a scheme possessing 


several points of novelty :— 

It is estimated that the expenditure on these joint works will amount 
to between £80,000 and £100,000, and it is proposed to raise the necessary 
capital by a loan to be redeemed by a sinking fund in the year 1931, when 
the property of this company is liable to be purchased by the local 
authority. The two companies have entered into a mutual agreement to 
take current from the atation in accordance with their several require- 
ments, and to contribute each year, in proportion to the current taken, 
such amount as may be required for the working expenses and upkeep, 
together with the interest and sinking fund of the borrowed capital. In 
the year 1931 the property will revert, free of encumbrances, to the two 
companies in proportion to the respective amounts contributed. 


This scheme, it will be discerned, is the first important step 
towards that complete fusion of interests of these two under- 
takings which is their manifest destiny, unless indeed the 
local authorities devour them. 

— 

THE rapidity and persistence of the increase of popularity 
of electric supply for lighting and general purposes is well 
illustrated by the facts brought out at the recent Local 
Government Board inquiry into the application of the Leicester 
Corporation for power to borrow an additional £100,000 for 
electric supply works extensions. The inspector who con- 
ducted the inquiry was evidently surprised at the amount it 
was proposed to borrow, especially since only three years ago 
the Corporation had borrowed some £34,000 for the same 
purpose. But Mr. Corson, the energetic and enterprising 
engineer to the Corporation, was able to make it quite 
clear where all the money had gone, and why so large 
an additional sum was now urgently needed. An 
increase from 204,084 units in the latter half of 1897 to 
437,948 units in the corresponding six months in 1899 spoke 
for itself, and sufficed to excite amazement in the inspector. 
Moreover, notwithstanding a reduction in the price per 
unit, the last half-year showed a profit sufficient to pay off 


the original net loss and leave a small margin. Mr. Corsox's 


612 


THE ELECTRICIAN, FEBRUARY 23, 1900. 


scheme of extensions involves an increase in capacity of 
the power station sufficient to raise it to 3,400 kilowatts, 
together with the laying down of some 86 miles of new mains. 
Some £18,000 will be spent on new buildings, £84,000 on 
new plant at the station, and £84,000 on new cables, leaving 
a balance to cover the capital already over-expended. 


Tue current number of the Nineteenth Century contains a 
timely article, from the pen of Mr. CawrsgLL Swinton, on 
“ Electrical Engineering and the Municipalities.” Partly a 
brief summary of the history of the attitude of local authorities 
towards electrical development in this country, and partly an 
attempt to forecast the consequences of persistence in this 
mischievous policy, the article as a whole is an able and lucid 
statement of the case as against municipal interference. It is 
enough for us to say, with regard to Mr. Swinton’s arguments, 
that they reiterate what we ourselves have repeatedly advanced. 
Municipal supineness and opposition in the pioneer days of 
electrical progress have been followed by municipal greed and 
misplaced monopolising now that the prospects of profit are 
secure. Ifit was right that municipalities should refrain from 
speculating with ratepayers’ money in the early uncertain days, 
it is equally just to demand now that they shall not use rate- 
payers’ money to thwart private enterprise in the development 
of new lines of progress. 


Tax well-known American steam engineer, Mr. C. T. 
Porter, has announced that he expects to produce a horse- 
power with 9lb. of steam per hour “ before the century 
expires." To accomplish this in so short a time he must 
needs have the details well worked out already. Superheated 
steam and high ratios of expansion appear to be the plan of 
action. The boiler pressure is to be 8001b., and the expansion 
in the engine is to be fixed for all loads at 80 volumes. 
Regulation is to be effected by throttle valve, the cut-off 
being fixed in all the four cylinders it is proposed to use. We 
should like to see the light-load diagrams of the two lower 
pressure cylinders; they would scarcely commend themselves 
to electric power station engineers. However, when the new 
century dawns we hope to hear more about this wonderful 
engine; and if it bears out Mr. PonrEn's expectation it will 
not be unwelcomed by electrical engineers. But perhaps he 
is a twentieth century man, in which case he has plenty of 
time before him. 


— 

A CORRESPONDENT, who has a grievance against the way 
foreign languages are taught in this country, and particularly 
against the omission of technical terms from dictionaries 
claiming to be up to date, writes to suggest that we might 
help in the matter by publishing in our magazine a short 
catalogue of technical electrical terms and phrases, with their 
translation into various modern languages." We do not 
know how many modern languages would satisfy him, but we 
have in our library a dictionary of about 8,000 pages dealing 
only with technical terms in German, French, and our own 
mother tongue. It would greatly lighten our editorial duties, 
and simplify technical journalism immensely, if we were to 
turn The Electrician into a polyglot dictionary for a year or 
two; but we are afraid this would be impracticable, if not 
distinctly Utopian. 


The Royal Society—Among the Papers down for reading 
yesterday was The Ionisation of Dilute Solutions at the 
Freezing Point,” by W. C. D. Whetham. 


Obituary.—A Reuter's telegram from Rome announces the 
death of Senator Betrami, the éminent mathematician and 
President of the Accademia del Lincei. 


Municipal Trading.—In reply to a question from Mr. Kimber 
in the House of Commons on Monday Jast, Mr. Balfour stated 
that he proposed to put down the Committee on Municipal 
Trading on the paper without delay. 

The Electrical Engineers (R. E.) Volunteers.— The Times of 
Tuesday last states that the Electrical Engineers Volunteers, 
who are shortly to embark for the Cape, are to be provided 
from ordnance stores with camp equipment on the same scale 
as for regular troops. 


Cable Interruptions :— Date of Interruption- 
Latakia Cyprus . June 21, 1899 
Cayenne Pinhieroooe ooo . ꝗ Oct. 11, 1899 
Tangior— Tarifa csr Qe pe ese qe cede ges iran xa R Se. Jan. 3, 1900 
Paramaribo—Cayenne ................. eene eee Feb. 16, 1900 
Ceara—Maranlla Ul .. Feb. 20, 1900 


Personal.—O wing to the death of his brother, in consequence 
of an accident in the hunting field, Mr. C. E. Hodgkin has 
been compelled to resign his position as works manager at the 
Falcon Works of the Brush Electrical Engineering Co. On 
terminating his duties at Falcon Works Mr. Hodgkin will 
join the board of the Brush Co. 

Northern Society of Electrical Engineers. — The annual 
dinner of this society was celebrated on Friday last at Man- 
chester. The occasion was of peculiar importance, inasmuch 
as it marked the cessation of the Northern Society, as such, 
and the inauguration of its new life as the Manchester section 
of the Institution of Electrical Engineers. 


The Late Prof. Hughes.—At the meeting of the French 
Academy of Sciences, held on Feb. 12, it was announced that 
the late Prof. D. E. Hughes had bequeathed to that institution 
a sum of £4,000, the income of which is to be used as a prize 
for the most important discovery in physical science, prefer- 
ence being given to a discovery in electricity or magaetism. 


Triplicate Cable between Europe and South Africa.—The 
laying of the cable between Ascension and St. Vincent was 
finished yesterday (Thursday), thus completing (in conjunction 
with existing duplicate lines of the Western 'Telegraph Co. 
and existing triplicate lines of the Eastern Telegraph Co.) a 
triplicate route to South Africa. This route is now open for 
traffic. 

Dry Batteries.—AÀ German contemporary recommends the 
following composition for filling dry cells. The formula has 
been given by Herr B. Fischer, of the Breslau laboratory. 
Crystallised calcium carbide (CaCl,+6H,O) 80 per cent., 
granulated calcium chloride 80 per cent., ammonium sulphate 
15 per cent, crystallised zinc sulphate (ZnSO, + 7H,O) 25 per 
cent. 

Carbon Electrodes.— Mr. Roberts, of New York, has recently 
patented a method for the manufacture of carbon electrodes 
which has some claims to novelty. In lieu of the ordinary 
carbonaceous materials which have been employed for bind- 
ing together the ground carbon or coke, he uses glass dust, 
which he mixes with the granulated carbon, which is then 
subjected to hydraulic pressure in a red-hot mould, so that 
the liquid glass is forced into the interstices between the 
carbon particles. The conducting quality of the electrode is 
improved if its surface is removed by means of an emery 
wheel, or by immersion in a hot solution of caustic soda. 
Only sufficient glass to bind the carbon is used, any excess 
being squeezed out by the pressure employed. 


Water Power from the Chicago Drainage Canal.—Accord- 
ing to the Engineering News of New York, an agreement 
has been come to by the Chicago city electrician and the 
engineer of the drainage canal for the utilisation of. the 
water power from the drainage canal for electric light- 
ing and power purposes. The total amount of power 
which can be developed at the wheel is estimated at 20,000 
H. P., of which, allowing for a 20 per cent. loss in trans- 
mission, about 16,000 R. p. will be delivered to the machines. 


The rental to be paid by the city is $80,000, which, together 
with the cost of developing the power (including electrical 
equipment, cables, &c., and dams and works at the wheels), 
involving an outlay of $3,100,000 corresponds to $14 per B. p., 
thus comparing very favourably with the $80 per B. p. as gene- 
rated by steam. The lease is for 75 years. The work must 
commence within 90 days from the signing of the contract, 
and be completed by July 1, 1901. | 


The Post Office Metropolitan Telephone System.— All the 


exchanges which the Post Office will erect in London will 


be on the Western Electric Co.’s central battery system, 
described in detail in Zhe Electrician, Vol. XLIII., p. 401. 
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revealed that the man suffered from chronic alcoholism, & 
condition which renders a man particularly sensitive to 
electric shock. This accident again points to the necessity of 
the most perfect insulation and protection of all wires and 
apparatus forming part of an electrical installation in & 
chemical factory, or in similar situations where men are work- 
ing under conditions which decrease the electrical contact 
resistance of their skin. | 

An Improved Form of Wehnelt Interrupter.— Those who 
have had occasion to work with the electrolytic interrupter 
constructed in the manner originally described by Wehnelt 
are all aware of the considerable difficulties which intervene 
in its use owing to the glass tube containing the platinum 


It wil be remembered that in this system there are 
no batteries at the subscribers’ end of the line, all being 
concentrated at the exchange. In addition, the calling 
signal is transmitted automatically, on the subscriber re- 
moving his telephone from its hook, and the clearing 
signal is also automatically conveyed as soon as the receiver 
is replaced. The indicators in the exchange are miniature 


wire cracking. Very little improvement is experienced by 
substituting indiarubber or porcelain for the glass. Dr. R. H. 
Cunningham describes, in a recent number of the Electrical 
Review of New York, a form of interrupter applicable for light 
and heavy currents, which it is claimed is perfectly durable. 
The details of its construction are as follows: The aocid 


incandescent lamps, and there is a clearing lamp on each 


cord of every pair, so that the operator does not break the 


connection until both subscribers have hung up their receivers. 


The engineering department of the Post Office does not 
anticipate serious difficulty in connection with ‘ extension 
instruments," and is satisfied that the system will adapt itself 


satisfactorily to trunk line communication. 


Double-Current Generators.—The following opinion of our 
contemporary the Electrical World of New York on the contro- 


versial question of double. current generators is of interest. 
It is confined to a consideration of the suitability of such 
machines for use as an auxiliary on a continuous-current 


electric lighting system using an alternating current for sub- 


urban districts :— 
For general alternating-current distribution a central station double- 


current machine should deliver 60 cycles from its collector rings. To be 


sure, 60-cycle rotary converters are cominon, but it must be remembered 
that they have a much higber angular speed than is common in generators. 


It is true that in at least two cases 60 cycles is the frequency used with 
double-current machines and long-distance transmission and reconversion 
for railway purposes, but the generators in these cases are belted. It is 


difficult to see how under existing conditions of engine speed a direct-con- 
nected 60-cycle double-current machine could be built. Look where one will 
from 50 to 5,000 H. P. sizes, and it will be found that direct-connected 60- 
cycle alternators force the engine speed up to maximum allowable limita 
and force the armature diameter out until economy of material is consider- 
ably sacrificed, and even then the poles are crowded for an alternator and 
squeezed beyond all reason for a direct-current machine. It is needless to 
state that where such a refinement as double-current working is desired belts 
would be out of the question. Under existing conditions about the only 
cases where direct-coupled double-current 60-cycle machines could be used 
are hydraulic plants with high heads ueing wheels with high rotational 
speeds. A probable new factor in steam electrical work which would make 
60-cycle double-current machines easy of construction is the steam turbine. 
Large direct-coupled alternators now building have four poles and run at 
1,800 revs. per min., giving 60 cycles. The angular speed is so high that a 
great peripberal speed is obtained with the most desirable'ratio of arma- 
ture diameter tolengtb. This high peripheral speed gives room between 
pole centres even at 60 cycles for the many slots and teeth neceesary for 
direct-current work. 

Death from Low-Pressure Shock.—A remarkable case of 
death from low-pressure shock is recorded in detail by Herr 
Alfred Kolben in the Elektrotechnische Zeitschrift of Feb. 15. 
The accident occurred in a chemical factory near Prague, 
in which electric power transmission from a 200 E. p. three- 
phase dynamo is employed. The lighting of the factory 
was usually carried out from a 110 volt continuous-current 
dynamo, but, at the time, the lamps were connected between 
the mains and neutral point of the power generator during 
repairs to the continuous-current machine. As the pressure 
on each phase was 190 volts, the pressure between the neutral 
and mains was 110 volts. The unfortunate man was standing 
on the wooden cover of a wrought-iron cylinder containing 
soda lye, the cover having upon it a layer of potash saturated 
with the soda lye, and he therefore was in excellent con- 
tact with earth. He touched with his hand a bare con- 
ductor leading to a lamp, and was unable to remove his 
hand. He was pulled away five minutes later, and life 
was found to be extinct. Subsequent measurement showed 
that & pressure of only 95 to 96 volts existed between the 
wire in question and earth, and no leakage to earth could be 
found anywhere on the system. A post-mortem examination 


electrolyte is contained in a hard-rubber cell, with a tight- 
fitting top that is perforated for the insertion of the anode 
and for the two ends of the coil of small lead pipe that forms 
the cathode. A short tube of hard rubber is screwed into the 
top, and through this the fumes escape via a flexible rubber 
tube into a jar containing a number of sponges moistened 
with a strong solution of washing soda By syphoning water 
through the lead pipe any desired temperature of the electro- 
lyte can be maintained for hours. The adjustable anode is 
made of a brass rod threaded with a long thread at the upper 
end for the adjusting thumb-nut, and into the lower end the 
requisite sized platinum wire is brazed with silver solder. 
After thoroughly coating this rod with some thick unguent— 
for instance, with vaseline—it is inserted into a thick-walled, 
closely-fitting, hard-rubber tube that has a /ava bushing 
firmly screwed and cemented into its lower end with some 
acid-proof, non-conducting cement. The hole through this 
bushing should be smooth, and the platinum wire should fit 
snugly. If a thick platinum wire (No. 6 or No. 8) is used, this 
form of the interrupter is capable of passing heavy currents 
without the least danger of breaking down. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. 


(TO-DAY) FRIDAY, February 23rd. 
PHTSICAL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: Prof. R. W. Wood, of the Wieconsin University, 
U. S. A., will exhibit and describe his (1) Photographs of Sound 
Waves and the Kinematographical Demonstration of the Evolu- 
tions of Reflected Wave-Fronts ; (2) a New Seudoscope ; (3) 
Diffraction Colour-Photographs ; (4) Artificial Parhelia. 

RovAL INSTITUTION. 

9 p.m. Evening Discourse “ Recent Studies in Gravitation, by Prof. 

J. H. Poynting, F.R.S. 
SATURDAY, February 24th. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

6 p.m. General Meeting in the Lecture Theatre, Technical College, 
Hart-road, West Hartlepool. Included in the business of the 
evening is a Paper by W. C. Borrowman on “ Some Considera- 
tions affecting the Training of Young Engineers." 

WEDNESDAY, February 28th. 
SOCIETY OF ARTS. l 

8 p.m. Ordinary Meeting. Paper to be read: “ Pneumatic Despatch,” 
by Prof. C. A. Carus-Wilson. 


FRIDAY, March 2nd. 
PHysIcaL SOCIETY. 


4 $0 p.m. Special Meeting in the Physical Laboratory, University 
College, Gower-street. Papers to be read: (1) The Relative 
Rates of Effusion of Argon, Helium, and some other Gases," by 
Dr. F. G. Donnan. (2) “On the Distillation of Liquid Air and 
the Composition of the Gaseous and Liquid Phases," by E. C. C. 
Baly. (5) ‘The Reversibility of Galvanic Cells," by T. S. Moore. 
(4) * On the Damping of Galvanometer Needles," by M. Solomon. 


INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Paper to be 
read : “Electrolytic Zinc as a Protective Metallic Coating for Iron. 
and Steel," by W. Paddon. 


SATURDAY, March ard. 


INSTITUTION OF JUNIOR ENGINEERS. 
$ p.m. Visit to Messrs. Maudslay, Sons and Field’s Belleville Boiler 
Works, East Greenwich. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fovgnme p'Arsx.] 


Penetration of Polonium Rays.—The rays emitted by 
** polonium " are particularly remarkable on account of their 
being undeflected by a magnet, and on account of their lack of 
penetrative power. Their absorption is altogether anomalous. 
It has been found that Röntgen rays have the greater penetra- 
live power the farther they have already penetrated. In other 
words, absorption weeds out all but the rays of the greatest 
penetrative power. In polonium rays, as pointed out by 
their discoverer, Sklodowska Curie, the case is just the 
opposite. Of two beams of equal intensity, that beam 
is: most rapidly absorbed which has already had to 
penetrate an absorbing layer. The rays thus behave 
like a projectile which loses its penetrative force with every 
obstacle it has to penetrate. The author's experiments go to 
show that polonium rays do not penetrate the air at ordinary 
pressures farther than about 40m., or about the same distance 
as Lenard rays. Those radium rays which are not deflected 
by a magnet behave exactly like polonium rays. It is difficult 
to discover any law of absorption in radium rays by them- 
selves, as they consist of two species of rays obeying different 
laws of absorption. It is possible that these different laws 
indicate a fundamental difference in the nature of the deflected 
and undeflected rays. 
(S. Curis, Comptes Rendus, Jan. 8, 1900.] 


A Magnetic Anomaly.—One of the most extraordinary mag- 
netic anomalies is presented by the province of Kursk in 
Russia. At the invitation of the Imperial Russian Geo- 
graphical Society, the French Minister of Public Instruction 
sent Prof. Moureaux to make a magnetic survey of that region. 
Taking the town of Kursk as a base, Prof. Moureaux made 
excursions to 109 different stations in the province. The 
plateau between the Plota and Solotinka rivers extends over 
an area of about 2 sq. miles. In this restricted area the decli- 
nation was found to vary from 84deg. E. to 96deg. W., and 
the inclination from 48deg. to 79deg., values which correspond 
respectively to the normal inclinations in Morocco and Spitz- 
bergen. But the most remarkable abnormality is to be found 
in the intensity, which yielded horizontal components varying 
from 0:50 to 0:59, and vertical components exceeding 0:97. 
The observations have since been continued by Prof. Leyst 
of Moscow, who found a point near Kotchetowka where the 
dipping needle points vertically. There is nothing observable 
in the surface conditions of this region to explain its magnetic 
characteristics. It is a rolling country, covered with a very 
fertile black soil reposing upon cretaceous rock. No iron has 
been found down to depths of 600ft. below the surface. 

[G. W. LrTTLEHALES, Terr. Magn., Dec., 1899.) 


Magnetic Hemisplieres.— A. de Tillo traces a well-marked 
connection between the magnetic elements and the distribu- 
tion of land and sea over the globe. It is evident that the 
hemisphere bordered by the degrees of longitude from 170 deg.to 
850deg. E. contains most dry land, amounting, as it does, to 
22 per cent. more than the opposite hemisphere. Still, the 
hemisphere between 110deg. and 290deg. is almost as conti- 
neutal, as it comprises 20 per cent. more land than the opposite 
hemisphere, which includes the whole of the Pacific. Mag- 
netically, two divisions are possible. If the total force is 
considered, the maximum hemisphere extends from 
90deg. to 270deg., while the declination yields a positive 
hemisphere extending from 180deg. to 810deg. The mean 
between these two would be just the hemisphere from 110deg. 
to 290deg. which, as already mentioned, excludes the Pacific. 
This same hemisphere is also distinguished as regards tempera- 
ture, for it is the coldest of hemispheres that the earth can be 
split up into through the poles. These facts indicate a 
general rule that low temperature and prevalence of land go 
hand in hand with western declination and northern dip. The 
author does not investigate whether the land or the tempera- 
ture are the primary cause, and he excludes the polar regions 
north and south of 60deg. from consideration. 

[A. DE TILLO, Terr. Magn., Dec., 1899.] 


Resistance Hysteresis.— When a wire is subjected to periodic 
variations of temperature its electric resistance varies in a 
very irregular manner. If R is its resistance at a tempe- 
rature T,, and it is heated to a temperature T, and sub- 
sequently cooled down to T,, its resistance will finally be 
different from R. The difference is due to some allotropie 
transformation undergone by the metal, which is subject to 
hysteresis. There is not only a change of temperature, but 
also & complication introduced by the alternate annealing and 
tempering of the wire. Some system is introduced into the 
complications by the work of H. Chevallier on a silver plati- 
num alloy which resists oxidation. He made the temperature 
oscillate a large number of times between T, and T,, and found 
that the resistance at T, acquired values differing from each 
other by a less and less amount as the alternations proceeded, 
without the difference, however, disappearing entirely. Several 
series of 70 oscillations each between 150deg. and 15deg. gave 
final values for 15deg. amounting to 1-01509, 1-01500, 
1:01498, 1:01490, 1:01488, and 1:01487 respectively. The 
last limiting value 18 practically final for 15deg., but it is dis- 
turbed by heating the wire to a temperature above 1 50deg. 
By repeating the oscillations and introducing the disturbance 
systematically the author obtains a limit of the limits which 
completely fixes the final temperature for the range and 
disturbance specified. 

(H. CHEVALLIER, Comptes Rendus, Jan. 15, 1900.] 


Scalar and Vector Masses.— Vaschy showed some time ago 
that any vector field can be specified by means of (1) scalar 
masses analogous to discontinuous bodies, or the Laplacian 
masses of electricity or magnetism ; (2) vector masses acting 
like current elements, and localised in places where the vector 
field is not derived from a potential. A. Broca points out 
that the latter can be replaced by ‘‘shells” of the former, 
analogous to magnetic shells. He further proves the follow- 
ing proposition: If in any vector field there is a transforma- 
tion of energy, either permanent or variable, or if there are 
bodies in it which do not allow the field to exist within the 
space which they occupy, Vaschy’s scalar and vector masses 
exert a mechanical action upon each other, which is of the 
same mathematical form as the action between magnetic 
masses and elements of a current. If the field bas a finite 
rate of propagation for any disturbance, its production is due 
to localised energy. Stated in this general form, the pro- 
position covers a great variety of phenomena— not only those 
of electricity and magnetism, but also those of bodies floating 
on the surface of liquids, of acoustic resonators, the pulsating 
spheres of Bjerknes, and a number of other mechanical 
analogies of electromagnetic phenomena. The theoretical 
proofs are based upon the conservation of energy. 


[A. Broca, Comptes Rendus, Jan. 15, 1900.) 


—— — — — — — — — — 


Last Week's Snowstorm.— From every part of the country 
news comes of the terrible havoc and considerable destruc- 
tion to life and property occasioned by the recent heavy snow- 
storms. Men have been frozen to death, railways have been 
obstructed, rivers have become flooded and have overflowed 
their banks, and telegraph and telephone lines have given 
way under the strain of the wet snow accumulating on and 
clinging to the wires. The worst accounts came from—though 
by no means confined exclusively to—the North Country dis- 
tricts. Telegraphic communication between London and 
Glasgow, Newcastle on-Tyne, Middlesbrough, West Hartle 
pool, Sunderland, Bradford, Leeds, Sheffield, and Nottingham 
was practically stopped. Only three out of the twenty lines 
between London and Glasgow were available, while only two of 
the twelve lines between Manchester and Liverpool remained 
intact. Telegraphic and telephonic communication between 
Greenock and the Clyde coast towns was stopped, owing to 
the posts having been blown down. For the same reason 
the passenger train service on the entire North-Eastern railway 
system was suspended. 
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ELECTROMAGNETIC. THEORY.—CXII.* 


BY OLIVER HÉAVISIDE. 


$ 451. The following story is true. There was a little boy, 
and his father said, ** Do try to be like other people. Don’t 
frown.“ And he tried and tried, but could not. So his 
end beat him with a strap; and then he was eaten up by 

ons. 

Reader, if young, take warning by his sad life and death. 
For, though it may be an honour to be different from other 
people, if Carlyle’s dictum about the 80 millions be still true, 
yet other people do not like it. So, if you are different, you had 
better hide it, and pretend to be solemn and wooden-headed. 
Until you make your fortune. For most wooden-headed 
people worship money; and, really, I do not see what else 
they can do. In particular, if you are going to write a book, 
remember the wooden-headed. So be rigorous; that will 
cover a multitude of sins. And do not frown. . 

There is a time for all things: for shouting, for gentle 
speaking, for silence; for the washing of pots and the writing 
of books. Let now the pots go black, and set to work. It is 
hard to make a beginning, but it must be done. 

Electric and magnetic force. May they live for ever, and 
never be forgot, if only to remind us that the science of 
electromagnetics, in spite of the abstract nature of the theory, 
involving quantities whose nature is entirely unknown at 
present, is really and truly founded upon the observation of 
real Newtonian forces, electric and magnetic respectively. I 
cannot appreciate much the objection that they are not forces; 
because they are the forces per unit electric and magnetic 
pole. All the same, however, I think Dr. Fleming’s recent 
proposal that electric force and magnetic force shall be called 
the voltivity and the gaussivity a very good one; not as substi- 
tutes with abolition of the old terms, but as alternatives; and 
beg to recommend their use if found useful, even though I see 
no reason for giving up my own use of electric and magnetic 
force until they become too antiquated. 

Having thus got to the electric and magnetic forces, it is 
only a short step farther to near the end of the book 
namely, to the simple cases in which they occur simul- 
taneously. It does not follow that the matter which comes 
towards the end of a treatise—for instance, Maxwell’s great 
work—is harder than that in the first chapter of his Vol. I. 
On the contrary, some parts of it are easier out of all com- 
parison. In the course of the next generation many treatises 
on electromagnetics will probably be written; and there is no 
reason whatever (and much good reason against it) why the 
eld-fashioned way of beginning with electrostatics (unrelated 
to the general theory) should be followed. After all, should 
not the easier parts of a subject come first, to help the reader 
and widen his mind? I think it would be perfectly practical 
to begin the serious development of the theory with electro- 
magnetic waves of the easy kind. First of all, of course, 
there should be a good experimental knowledge all round, 
not necessarily very deep. Then, considering the structure of 
& purely theoretical work to co-ordinate the previous, a general 
survey is good to begin with, with consideration in more detail 
of the properties of circuits and the circuital laws. Then, 
coming to developments, start with plane electromagnetic waves 
in a dielectric non-conductor. The algebra thereof, even when 
pursued into the details of reflections, &c., is perhaps more 
simple than in any other part of the science, save Ohm’s law 
and similar things; and the physical interest is immense. You 
can then pass to waves along wires. First the distortionless 
theory in detail, and then make use of it to establish the 
general nature of the effects produced by practical departures 
from such perfection, leaving the difficult mathematics of the 
exact results for later treatment. Now, all this and much 
more is ever so much easier than the potential functions and 
spherical harmonics and conjugate transformations with 
which electrostatics is loaded, and there is more exercise for 
the brains in the electromagnetic than in the electrostatic 
problems. The subsequent course may be left open. There 
are all sorts of ways. 

$452. At present, in dealing with some elementary pro- 
perties, the object is to smooth the road to the later matter. 


* All rights reserved, 


First of all, how prove the fundamental property of a plane 
wave, that it travels at constant speed undistorted, if there be 
no conductivity, or, more generally, no molecular interference 
causing dispersion and other disturbances? We have merely 
to show that the two circuital laws are satisfied, and that can 
be done almost by inspection. Thus, let the region between 
two parallel planes aaa and bbb be an electric field and a 
magnetic field at the same time, the electric force E being 
uniform and in (and parallel to) the plane of the paper, whilst 
H is also uniform, perpendicular to E and directed up through 
the paper. Also let their intensities be connected by 
E =pvH, or H=cvE; c being the permittivity and » the 
inductivity, whilst v is defined by pcv?=1. This being the 
state at a given moment, such as would be maintained 
stationary by steadily acting impressed forces e E and h=H 
in the slab between the planes, what will happen later, in the 
absence of all impressed force ? 


Fio. 1. 


Apply the two circuital Jaws. They are obviously satisfied 
for all circuits which are wholly between the planes a and b, 
or else wholly beyond them to right or left. There are left 
only circuits which are partly inside and partly outside the 
slab. Consider a unit square circuit in the plane of the paper, 
as shown in the figure. The circuitation of E is simply E, 
and by the second circuital law this must be the rate of 
decrease of induction B=,H through the circuit downward, 
or its rate of increase upward. Then turn the square circuit 
at right angles to the paper. The circuitation of H is then 
simply H, and by the first circuital law this must be the rate 
of increase of displacement D =cE through the circuit. Now 
let the plane aaa move to the right at speed r. The two 
rates of increase are made to be tuH and vcE respectively. 
That is, E = vH and H = cE express the circuital laws. They 
are harmonised by the definition of v. We prove that the 
circuital laws are satisfied in the above way. That there is 
no other way of putting induction and displacement in the 
two circuits may be seen by considering circuits two of whose 


Fra. 2. 


sides are infinitely near the plane a on opposite sides. The 
fluxes must be added on just at the plane itself, extending 
the region occupied by E and H. Similar reasoning applied 
to the plane bbb proves that it must also move to the right 
at speed r. Thus the whole slab moves bodily to the right at 
speed v, so that a moves to A and b moves to B in the time 
given by vt dA or bB. 

The disturbance transferred in this way constitutes a pure 
wave. It carries all its properties with it unchanged. The 
density of the electric energy, or U = 3cE?, equals the density 
of the magnetic energy, or T J4H?. The flux of energy is 
W=v(U+T), the simplest case of the general formula 
W-V(E-e)H-h) See Vol. I., § 70. 

What is proved for a discontinuity is proved for any sort of 
variation. For the slab may be of any depth and any 
strength, and there may be any number of slabs side by side 
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behaving in the same way, all moving along independently 
and unchanged. So E=,vH expresses the general solitary 
‘wave, where, at & given moment, E may be an arbitrary 
function of x, real and single-valued of course, but without 
any necessary continuity in itself or in any of its differential 
coefficients. Denoting it by f(x) when t=0, it becomes 
f(x — vt) at the time t. 

I we change the sign, and make E= —4vcH, this will 
represent & negative wave, going from right to left. "There 
may be a positive and a negative wave coexistent, separate in 
position, or superimposed. This constitutes the complete 
solution for plane waves with straight lines of E and H. If E, 
and H, are given arbitrarily (with no connection) at the 
moment t=0, the two waves at that moment are 


(positive) Ei + wH, = §4(E, + pvH,), 
(negative) E. = - vH, (Eo - pvH,), 


as may be immediately verified. Move Ei to the right, and 
E, to the left, at speed v, to produce the later states. 

Since every slab is independent of the rest, there need be no 
connection between the directions of E in one slab and the 
next. The direction may vary anyhow along the wave. This 
makes a mathematical complication of no present importance, 
the behaviour of individual slabs being always the same. 

The overlapping of positive and negative waves should be 
studied to illustrate the conversion of electric to magnetic 
energy, or conversely. For two equal waves moving oppo- 
sitely, which fit when they coincide, there is a complete 
temporary disappearance and conversion of one or the other 
energy, according as E is doubled, leaving no H, or H is 
doubled, leaving no E. If E, exists alone initially, it makes 
two equal oppositely-going waves, of half strength as regards 
E. Similarly as regards initial H,. 


Fic. 3. 


The reversal of sign of both E and H in either a positive or 
a negative wave does not affect the direction of motion. But 
if only one be reversed, it is turned from a positive to a 
negative wave, or conversely. Slabs of uniform strength 
should be studied, not simply periodic trains of waves, for 
simplicity of ideas. Only when there is dispersion, and the 
wave speed varies, is it necessary to consider a train of waves 
of given frequency or given wave-length ; because then a slab 
spreads out behind as it travels, producing a diffused wave of 
difficult mathematical representation, by reason of the partial 
reflection of its different parts as it progresses. 

§ 453. Consider next how to generate plane waves by 
impressed electric or magnetic force. Say by e first. It 
must obviously be of the same type as E, i.e., in uniform 
slabs. But it is not e itself, but its curl, say f, that is the 
real source of the waves. A plane surface of f is the simplest 
case. Let e be uniform on the right side and zero on the 
the left side of the plane AA, beginning to act at the moment 
t — 0, and continuing steady later. What will happen? Here 
f the curl of e is uniform on the sheet AA; its intensity is 
fs, and its direction is upward on the paper. It generates 
induction at the rate f on the plane AA per unit area. Or 
we may say that the strength of the source of B is . Once 
generated, the induction divides fairly to right and left, and 
since the speed is v, the amount $4 f is spread over the distance 
vina second. Therefore 


B = f , = EA = : 
25 or H m +E (1) 
expresses the full connection between f and the waves gene- 


rated. The plus sign is for the positive wave, and the minus 
sign for the negative wave. We introduce E in this way 
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because the disturbance, once started, makes free waves. The 
solution, of course, only holds good up to the two wave fronts, 
which are at distance vt from the source. H is up through the 
paper in both waves. Her the inner meaning of the 
impedance 24» of the doubly infinite unit tube of flux of 
energy. It depends essentially upon the speed with which the 
medium can carry away fróm the source the induction supplied 
there. The value of E is 4e on the right and — 3e on the left 
side of the plane source. Since E is the force of the flux D, 
the force of the field, or E— e, is of value - e all the way 
between the two wave fronts. l 

When f varies anyhow in time, it is just the same as regards 
the generation of B. If fis impulsive, it makes two impulsive 
waves. Equations (1) may be used when f is variable, if we 
understand that the elementary slab of E and H referred to, 
say at distance v, belongs to the f at the source at the moment 
earlier by the amount z/v. 

It is e that.does the work, though, but only when there is 
electric current. That is, only at the wave front oz the 
positive side, when the source is steady, ana intermediately 
only when f varies; because — dH/dx measures the current 
density. The flux of energy W is V(E—6e)H. It is entirely 
from the right to the left wave front when f is steady. 

eD=U+T+divW 


It may be tested that 
| (2) 
is the equation of activity in any case. 

In the case of a uniform slab of e of finite depth, there are 
two plane sources of f, acting oppositely, or one as a source 
in the above manner and the other simultaneously as an equal 
sink of induction. There are therefore two positive and two 
negative waves, separate up to a certain time, and then 
superimposed. Four stages are shown in the figure. 

First, before the initial waves have begun to overlap 
inwardly ; secondly, when overlapping has just commenced ; 
thirdly, before the overlapping is completed; fourthly, a 
little while after completion of overlapping, showing the 
emergence of two pure waves. It is the E that is referred to. 
Every wave has its corresponding H according to E = + wH. 
The final result is E =e in the slab, and two pure waves in 
which E — ze. The energy of these free waves together equals 
that of the steady flux of D without B, which is established 
in the slab. The work is done by e on the sides of the slab, 
and at the inner wave fronts. The total induction is zero, 
because there are two opposite f's. The total displacement is 
also zero, for another reason. 

In order to generate displacement finitely in total amount, 
we require another kind of source. Let the impressed force 
be magnetic, say h. Let its curl be g. Then g generates D 
exactly in the same way as f generates B, as before described 
in detail. Thus, considering a single plane source, g is the 
total displacement generated per unit time per unit area of 
the plane, and 39 the amount going each way, spreading over 
the distance v in a second. The result is that a steady source 
makes 


D=, or E-J -r,H (8) 
2v 2cv 
between the plane of g and the two wave fronts. The same 


Fig. 1 will do for this case, only for E must be under- 
stood H in the two waves. Otherwise stated, H — zk on the 
right side and — 34 on the left; whilst H-h= — x on both 
sides. The work is done by h only where there is magnetic 
current. 

If the impressed force in the slab is e, the problem repre- 
sented is that of the effect of suddenly eleotrising the slab 
intrinsically. If it is h, it means that the slab is suddenly 
magnetised intrinsically to density of magnetisation I— Ar 
=ph=B. This represents the complete and full induction 
possible. If it is a material slab, and the inductivity differs 
from that outside, the waves will not be quite so simple. But 
it is only when the slab is of finite depth that we can get the 
full induction; when of infinite depth one way, the final 
result is only half as much ; no steady state is reached ; the 
flux of energy continues indefinitely. And if the slab is 
infinitely extended both ways, a uniform h cannot produce 
any induotion in it. There is no g source. 
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As regards the situations of e and h to suit given f and g, 
they may be altered in any way we like, provided f and g do 
not change. Thus, considering the magnetisation of a slab, 
h may be shifted outside it, provided we reverse its direction. 
lt is now the external region that is the seat of the intrinsic 
magnetisation. Nevertheless, the induction will be set up in 
ihe slab, whilst only the free waves will traverse the mag- 
netised region on their way out. | 

If the sheet of f, when there is but one sheet, is of finite 
breadth, instead of extending over an infinite plane, all the 
above results regarding the generation of waves are true at 
a given point up to the moment when disturbance reaches that 
point from the nearer of the two edges of the strip of f. That 
is, there is immediate failure at the edges, involving two waves 
of a fresh kind, which ‘interfere’’ with the two plane waves. 
This ease will be given later. Reducing the width of the 
strip brings the source down to a single straight line of f. 
This generates a single cylindrical wave. 

Returning to the infinitely extended plane sheet source of 
disturbance, let it be the seat of both f and g simultaneously. 
Then we can adjust them so as to generate a single wave, 
going either to the right or to the left of the sheet. This may 
be shown by using the previous results for f and g separately, 
and superposing them. Take e= +pvh, or f= + urg; anda 
single wave will result. It will be of full strength, instead of 
half strength. — 

It is perhaps worth while pointing out the corresponding 
properties in sound waves in air. Lets be the condensation 
and u the speed in a plane wave, that is, the speed of the 
air perpendicular to the plane, or in the direction of motion of 
the wave, whose own speed is v. Then the connections of the 
two variables s and u are 

_ 28 „ E du : 

f-v i „ (4) 

where the new quantities f and g represent sources. If p is 

the density, and F = pf, then F represents impressed moving 

force per unit volume. What it generates is momentum. 

And if G pg, then what G generates is matter; in another 

form, it is a source of condensation, real or effective. 

Comparing with the corresponding equations for electro- 
magnetic plane waves, viz., 

dE 

fem (5) 


where f is the measure of the curl of e, and g that of h, we may 
conclude that «= +vs is the relation corresponding to the 
electro-magnetic E = + vH. That is, in a plane sound wave 
the air speed and condensation are in constant ratio, and the 
wave always moves the same way as the air in its condensed 
parts. (Rayleigh, Sound,“ Vol. IL, $2465.) 


Also, if there be & plane source F generating momentum, 
.F acting normal to the plane, 


mu" dH : 
= uH, I~ qz =cH, 


F 
u 205 + v3 (6) 
‘shows the u in the two waves leaving the source, first by 
splitting of the momentum, and then by its transfer away 
from the source. 
Similarly, if G is the amount of fluid supplied at the plane 
per unit area per second, 


F 
PU= zy Or, 


(7) 


i the condensation produced in the two waves which 
result. 


If F and G are coexistent, and F = Gv, the result is 


G 
PD = 9, or, 


2n the right side only. Take F= — Gv to bring it to the left 
side. 

Of course we cannot have a continuous, steadily-acting 
Source of condensation in a fluid; it must fluctuate. There is 
no such restriction necessary in the electromagnetic case. 


(To be continued.) 


POLYPHASE DEVELOPMENTS AT NIAGARA.*+ 


B J. E. WOOD BRIDGE. 


The present is a very suitable occasion for a review of the develop- 
ments and extensions of the Niagara power system, at once the 
greatest and most elaborate inter-connected system of electrical 
installations in the world. Especially is this occasion most opportune, 
that the past year this system has been gre:tly enlarged ; new gene- 
rators, lines, transforming devices, and loads have been added; one of 
these loads constitutes by far the largest single application of power 
in one structure ever made; this with the other additions has nearly 
doubled the output of the power plant, and the outlook for the 
future has necessitated the immediate duplication of the generating 
equipment, which is already the largest in the world. During the 
last two years the generating plant has been increased by the 
addition of seven 5,000 H.P. machines to the original three. Several 
new electro-chemical loads have been added at Niagara Falls, the 
greatest of which is the new works of the Union Carbide Co., which 
already absorb 15,000 n.r. The long-distance transmission of power 
has been greatly extended. Twenty-seven miles from the power 
plant the Buffalo General Electric Co. takes 3,000 H. . and transforms 
it to four different systems of current for its central station service, 
the running of the steam stations of this company having been discon- 
tinued. ‘The International Traction Co., which operates all the 
street railroads in Buffalo and the adjacent territory, has installed a 
rotatory converter station in Lockport and four new ones in Buffalo. 
At Tonawanda a transforming s ation has been connected up to 
carry both lighting and traction loads. These various elements of 
the system that have been recently added are described below in a 
general way, with as many previously unpublished and novel details 
of construction and operation as available space will permit. 

The original plans of the Niagara Power Co. contemplated the 
extension of the present power house until it should contain 16 
generating units with an aggregate nominal output of 80,000 E. P. 
During the past year two of these units, the ninth and tenth, have been 
erected, and here for probably many years the growth of the present 
house will stop, although the original intention to extend further is 
evidenced by the temporary wall at the north end. A contract has 
already been signed with the National Contracting Co. to excavate 
another wheel pit of sufficient size to accommodate 10 more units, 
and by this the work will have commenced. This change of plan is 
due to the fact that the discharge from wheels developing 
100,000 H. p. will fill the existing tail-race tunnel, and it is considered 

referable to divide this 100,000 H. P. equally between two power 
Diodes than to locate 75,000 E.. or 80,000 H.P. in one and only 
20,000 H.P. or 25,000 H.P. in the other. The next subsequent 
development will, it is expected, be on the Canadian side, where a 
shorter and consequently less expensive tunnel can be put in. For 
these reasons the statement is made above that the extension of the 
original power house has probably ceased for some time to come with 
the end of the past year. 

The new 50,000 H. P. power house will be located on the other side of 
the entrance canal or forebay from the present building and consider- 
ably to the rear towards the river, leaving ample room in front of it 
for extensions of the transformer house, which already stands on this 
side of the canal in front of the site of the new structure. 


The New Generating Units.— The two new pairs of turbines with 
their attached dynamos do not differ materially from the five 
installed during the previous year. The guide chutes in the new 
wheels are of phosphor bronze instead of cast-iron, to better resist the 
chipping action of small stones that may work into the penstocks. 
The turbines are, like their immediate predecessors, mounted on 
steel girders instead of cast-iron brackets, as were the original 
three sets. 

The two new generators are exact duplicates of the previous five, 
no possible improvements over those machines being found. While 
the changes embodied in these five as compared with the original 
three have been previously published, they have not been noted in 
these columns, so that a brief mention of them is warranted here. 
The general design of outside umbrella type fields rotating about an 
internal stationary armature remains the same. The changes are 
only in details, and as a rule have been made with the aim of bet'er 
carrying off the heat generated. Although the machines have an 
extremely high efficiency, about 98 per cent., the 2 per cent. wasted 
amounts to 100 H. ., which is considerable to be dissipated from the 
superficial area of machines concentrated into as small volume as 
are these. 

Fig. 1 shows two vertical half sections through one of the 
machines, illustrating the two principal improvements over the first 
designs. One of these is the method of supporting the bearings in. 
accurate concentric alignment with the frame, and the other is the 
cooling arrangement. The spiders holding the two 1 are 
forced downwardly, by means of bolts shown, into tapered seats 
bored in the interior of the frame. The bearings themselves are 
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also forced to a tight fit in the spiders. These bearings are piped to | the room. There dynamos are of a novel type, being mounted on 


an oil circulating system, as shown in the left-hand section, and 
chambers cored in them are piped for the circulation of water for 
cooling purposes, as shown in the right-hand section. The frame 
itself has vertical ribs in which the armature laminations are dove- 
tailed, and through these ribs run vertical paseages, as shown in the 
left-hand section, through which passages water is circulated for the 
purpose of cooling the iron. Pipes connect the lower ends of these 
passages, while the upper ends are capped and connected together by 
means of small square croes passages cored in the casting. The con- 
nections are such that the water must flow up one passage and down 
the next, and so on throughout the whole series around the frame. 
In addition to thie, there are the usual ventilating spaces in the arma- 
ture iron, through which air is drawn bv the centrifugal action of the 
fields and air funnels mounted on the drivers. 

The field coils are made up of bare copper strap wound edgewise, 
but differ from usual edgewise coils in that there are four layers. 
These layers are separated from each other and rigidly held in place 
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by means of metal spacing rods covered with mica and shellac . 
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vertical shafts, the armature overbanging the upper bearing. These 
exciters have no governors, the gates of their water wheels being 
driven by hydraulic apparatus in turn controlled by magnetically 
operated valves switched on or off at the switchboard. 

The new main wheels are controlled by magnetie clutch governors, 
designed by Dr. Coleman Sellers ; one of these governors is shown 
in Fig. 2. The big machines have no circuit breakers, their power 
being cut off by simply opening the field circuit. The ssme action 
starts the governor into motion to shut off the water from the main 
wheele. The circuit breakers in the field circuits of the machines 
are wired to an emergency switch, by closing which the fields of all 
the machines running in parallel with each other may be opened 
simultaneously in case of emergency, and the gates of the water 
wheels of the same units may be at the same instant started toward 
the closed position. 

At the time this article was written, in November, the two new 
machines were not completed and the eigbt machines in service were 
being operated in tbree batteries carrying a load of from 30,000 n.r. 


COLLECTOR RINGS | 
TO ROTATING FIELD 


WATER PIPES 
FOR COOLING BEARINGS 


Fic. 1.— Vertical Half. Sections of one of the 5,000. H. r. Generators, showing the water-cooling passages in the armature frame, the oil piping to the 
bearings, and the water-cooling arrangements of the bearings. 


insulation. Between these spacing rods there is ample room for the 
ventilation of each layer, the circulation of air being permitted by 
means of ventilating openings in the casing, This casing consists of 
a brass framework of skeleton ribs and perforated plates riveted 
together, the spacing rods being fastened to the plates by screws. 
The edgewise turns of each layer are insulated from each other by 
strips of built-up mica and shellac insulation ineerted between them. 

e ten machines are connected in two groups of five each to 
panels and switch stands on two switchboard galleries laid out on 
the same general plan as the original gallery for the first three 
machines. There are two complete sets of two-phase bus bars under 
each gallery, and these sets of bars may be run separately or thrown 
together by means of ’bus-junction switches. The two original 
rotatory converters for excitation have been moved to a new location 
and are maintained, but only as a reserve, the machines being 


normally excited by any one or more of four turbine-driven direct- | 


to 35,000 H. P. 


One battery of two machines was necessarily rum 
separately from the others to carry the long-distance transmission 
loads of Tonawanda, Buffalo, and Lockport. The isolation of these 
machines and loads from the others was necessitated by the fact that 
the drop in the transmission lines required a higher pressure than 
that delivered to local loads in Niagara Falls, and the distributing 
system of the station is not equippe with boosting or other voltage- 
varying devices for delivering different Oe from one battery 
of machines in parallel. Of the two other batteries of three machines 
each, one battery was running on the mammoth load of 15,000 H.P. 
absorbed bv the new plant of the Union Carbide Co., while the 
other battery was carrying local loads of the other “ tenants, 85 
they are called, consisting of electro-chemical and metallurgical 
works situated on the power company's property near the station. 
These two batteries were normally run separately, so that trouble on 
one should not affect the other. A machine could be shut down only 


current dynamos grouped around the elevator shaft in the centre of by throwing the two last-mentioned batteries together and carrying 
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their combined load on five machines, which could be done at certain 
times of day. Fig. 3 shows a daily load curve. The three batteries 
were respectively excited by three of the four turbine-driven exciters 
running independently of each other. 

Among other improvements carried out within the power house 
during the past vear are the following. The brick walls of the new 
section of the wheel pit have been extended throughout the old 
section, carrying all leakage from the rock faces through passages 
behind the brickwork, and rendering the whole pit dry and habitable 
without mackintoshes, which were formerly as essential here as in the 
Cave of the Winds under the Falls below. With these brick walls 
the penstocks and shafts may be painted and kept from rusting and 
consequent depreciation. The complete duplicate oil-piping system 
has been finished for lubricating the thrust and other bearings, and 
the oil pumping, drying, filtering, and storing system has been 
completed. There is an arch 16ft. wide and 35ft. long, branching 
from the wheel pit and cut out of the solid rock 130ft. below the 
floor of the dynamo room. In the foreground is a Worthington 
duplex pump, the driving cylinders of which are operated by water 
from the canal above, while the driven cylinders compress air for 
the pneumatic switch pushers and other compressed air apparatus 
up above. To the rear of this is situated an induction motor which 
drives a Quimby screw pump for lifting the oil to a reservoir up 


Fic. 2.— One of the New Governor». 
contacts in an cil bath, and these contacts close the circuits of electro- 
magnetic clutches, one for the opening and the other for the closing 
motion of the gates. 


The centrifugal weights operate 


under the eaves of the power house, from which it circulates bv 
gravity through the bearings and down again to the pit. Another 
similar pump is provided, coupled to a small turbine. Behind these 
again is situated the oil recuperating svstem, consisting of tanks in 
which the oil is first boiled and then filtered. The boiling is 
accomplished by means of electrical heaters, the purpose being to 
drive off any water that may become mixed with the oil. 

The other three arches will be occupied by pumps for the water- 
works eystem supplying Niagara Falls, and two of these pumps 
are now being installed, one in each of the two arches. The pumps 
will be driven by 12ft. Pelton water wheels, and will each be capable 
of 5 6,000,000 gallons in 24 hours against a pressure of 
170lb. 

The Carbide Transmission. — By far the most interesting of the 
new developments about the power house is the apparatus installed 
for delivering 15,000 R. P. to the new works of the Union Carbide 
Co. Although these works ore situated only 11,000ft. from the 
power plant. there are three transformations between the gene- 
rators and the furnaces, requiring for the amount of power now 
used transformers with an aggregate capacity of 50,000 H.P. This is 
due to the fact that on account of the low cost per kilowatt and high 
efficiency of the transformers which could be used it proved prefer- 
able to step the voltage up at the power house and to change the 
number of phases from two to three. "There was aleo discovered a 


peculiar difficulty in transmitting this large amount of power under- 
ground at the machine pressure of 2,200 volts, on account of the 
overheating of the conduit. There is a double step-down trans- 
formation at the receiving end. 

It has always been considered advisable in connection with this 
plant to make the rated output of a transforming unit a simple 
aliquot part of the rated power of one of the generators. A trans- 
forming unit in this case consists of two transformers connected on 
the Scott two-phase three-phase system. Previous to the present 
year the largest transformers in the world were a battery of 10 
transformers rated at 930 kw. or 1,250 H P. each, used to step up the 
power from this plant for transmission to Buffalo and other distant 
cities. Of these transformers four, making two two-phase three- 
phase units, would transform 5,000 H.P., the rated output of one 
generator. The next size larger that could be used conforming with 
this requirement would be twice as large, each transformer being 
rated at 1,875 kw. or 2,500 H.P. This is the size adopted for the 
Carbide transmission. ! 

The transformers in the power plant transformer house are arranged 
as follows. At either side are the new Westinghouse 2,500 H.P. 
machines, oil insulated and water cooled. Behind and between 
these are the older 1,250 H. P. transformers of the forced-draught 
type, of the General Electric Co.’s type, and used for the Buffalo 
line. The six step-down transformers for the Carbide trans- 
mission are oil insulated and water-cooled. The current trans- 
mitted to the Carbide Co. is accomplished thus. There are three 
feeders leading from the generator switchboards over the wire bridge 
across the canal to the transformer room. Each of these feedera 1s 
designed to carry 5,000 H.P. and consists of four single-conductor 
cables for the four sides of the two-phase system. In the transformer 
room each feeder ends in a switchboard panel. This panel contains 
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two circuit breakers, one in one side of each phase. The panel also 
carries throw -over switches, by means of which a spare transformer 
may be substituted for any one of the other six. The high-tevsion 
winding of the spare transformer ends in flexible cables which can 
be carried down the battery of transformers and connected u 
temporarily in place of any one of the regular transformers which 
may fail at any time. 

The secondaries of these transformers are connected up as usual 
for the Scott transformation, one terminal of one secondary, 
termed the teaser, being connected to the centre of the other 
secondary, termed the main, the three other terminals giving 
three-phase currents. There three terminals are carried to 
high-tension panele, where they pass through three ammeters and 
three switches and thence to the cables leading to the transformer 
sub-station at the other end of the line. Here the transformers are 
similarly connected to give two-phese secondary from three-phase 
primary, the connections at both ends of the line being such that the 
current goes from teaser to teaser and main to main. The three 
high-tension circuits from the three pairs of Scott-connected step-up 
transformers to the three pairs of Scott-connected step-down trans- 
formers are not electrically cross connected. The step-down trans- 
formers, however, are paralleled on their low-tension sides at the'bus 
bars of 2 200 volt switchboard in the step-down eub-station. From 
these bus bars current is taken to the ten 2,000 H. P. transformers of 
the Union Carbide Co., which reduce it to 110 volts, at which 
pressure it enters the furnaces, 

The circuit breakers in the 2,200 volt feeders at the transmitting 
end are of a new form, laid out on what is known as the time- 
element principle. This principle has been quite generally adopted 
on Niagara power transmission, and has been broadly patented by 
Mr. L. B. Stillwell. The general pürpose of the time-element feature 
is to prevent a short-circuit at a point distant from the power house 
opening any but the nearest circuit breaker to it. For instance, in 
the Carbide transmission line the feeders from the 2,200 volt ’bus 
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Lars at the receiving sub-station to the 2,000 E. p. transformers are 
protected by circuit breakera, A dead short-circuit beyond one of 
these, however, might trip all of the circuit breakers in the feeders 
at the transmitting end—if these were made to operate instantly— 
before the circuit breaker in tha one feeder at the receiving end 
«ould open and break the arc. For this reason the circuit breakers 
at the transmitting end are made with a special attachment such that 
they will only operate if the overload or short circuit holde for a 
certain length of time, which may be changed by adjusting the 
apparatus. In case a short-circuit occura beyond a breaker at the 
receiving end, this breaker opens practically instantaneously and 
cuts off the power before the breakers at the transmitting end g-t a 
chance to operate, because these latter breakers have the time- 
element feature. In case a short comes across the lines between 
the two sets of breakers, it of course continues until those at the 
transmitting end open the circu t. 

In construction these time-element circuit breakers resemble the 
ordinary brush type of circuit breaker built by the Westinghouse Co., 
with arms of suflicient length to break a 2,000 volts circuit. The 
armatures of the tripping magnets of these breakers are connected to 
levers which extend downwardly toward a rectangular box on the 
face of the board below the two breakers. This box contains a spring 
motor mechanism tending to drive a Foucault-current disc between 
the poles of permanent magnets exactly like the retarding mecha- 
nism of integrating wattmeters. The motion of this mechanism 
is restrained by a pawl which is mechanically connected with the 
tripping mechanism of the breakers. When an overload comes 
upon either of the breakers its armature moves a slight distance, 
releasing the spring motor mechanism, but is restrained from further 
movement until the spring motor runs for a certain distance, when 
the armature of the breaker is left free to move further and 
operate the trip, provided the overload still exists. The time 
during which the overload must last to operate the breaker is 
adjusted by moving the magnets on the retarding disc just as the 
epeed of an integrating meter is adjusted. Both "breaker one in 
each phase, are checked by the same time-element mechanism. 

The ammeters on the 11,000 volt side of the step-up transformers 
are bey ie through series or current transformers of a new desi 
of the Westinghouse Co. Each of the three curreats at 11,000 volts 
passes through a coil contained within two long vertical insulating 
tubes, which are provided to prevent the high pressure from creeping 
over the surface to the iron core and secondary of the instrument 
transformer. The flat horizontal iron core is of the figure-eight 
type surrounding the middle of two of these tubes, and the secondary 


coil is wound around the central cross-bar of the eight. The high- | 


tension switches are fixed below these series transformers. The 
connections for these are run through long, corrugated, hard- 
rubber tubes to prevent the creeping of the currents. These switches 
are not intended to be opened under load, but simply to cut off the 
step-up transformers from the underground cables after the load has 
been removed by circuit breakers or low-tension switches at some 
other point. 

The cables are at present seven in number, two for each block of 
5,000 H. P., with one spare. They are triple-conductor 000 and paper 
insulated, made by the Standard Underground Cable Co. After they 
were installed the insulation of each conductor was subjected to a 
test under 20,000 volts pressure applied for half an hour. In 
this test the cther two conductors and the lead were connected 
together and to the opposite side of the 20,900 volt circuit from that 
connected to the conductor under test. The whole 87,000ft. of cable 
stood this test without a breakdown. On account of the capacity of 
the cable, 45 apparent kilowatts were absorbed in each test—that is 
to say, the capacity current amounted to about 2} amperes, which, 
multiplied by the pressure of 20,000 volts, gives 45 apparent kilo- 
watta, although the real absorption of power was of course much less. 
The tests for capacity and insulation resistance gave results respec- 
tively of 0:29 of a microfarad per mile and 50 megohms per mile 
between one conductor as one side of the condenser and the other 
two and the lead connected together as the other side. The cables 
were drawn into Camp conduit containing 36 ducts, only seven of 
which are now used. 

(To be continued.) 


GLASGOW SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The first ordinary meeting of this section was held on Friday, the 
16th inst., at 8 p. in., in the rooms of the Glasgow and West of Scot- 
land Technical College, when a Paper was read by Mr. W. B. 
Sayers on The Problem of Arc Lighting from 250 volt Supply." 
The author, in opening the subject, welcomed the advent o the 

resent high voltages that were being almost universally introduced 
or central station supply, and were, generally speaking, the highest 
limits allowed by the Board of Trade; and he considered that the 
pressure of 250 volts reached the limits of safety as regarded injury 


to the person, and thought that this pressure might be accepted as 
final, at any rate so long as the present methods of distribu- 
tion were in vogue. Mr. Sayers complimentel Mr. Chamen 
upon going to the full limit for the Glasgow system that the 
Board of Trade allowed, and he wishel him every success 
and a rapid recovery from the trouble and worry of the 
change over. In the early days of electric lighting incande:cent 
lamps were made fur low voltages, anl if it was necessary to use 
them with a high voltage, they were occasionally put in series When 
the standard voltage came to be recognised as 100 no ditficulty was 
found with incandesceat lamps, but with arc lamps the difficulty of 
having to run two in series was met with to a comparatively slight 
extent. With, however, the present 250 volt eupply this trouble was 
found to be very greatly increased. 

In order to meet this demand the enclosed arc lamp wa: brought 
strongly into notice, and besides having the advantaze of requiriog 
a greater voltage, this has the additional advaata :e of burning about 
20 times as long as the open arclamp. As regarded the voltage that 
an enclosed arc lamp would burn satisfactorily at, the author had 
seen a lamp wound to take the full 250 volts across its terminals, but 
the result was simply an apology for light. As far, therefore, as a 
250 volt circuit was concerned, there were only two arrangements in 
common use—viz., two enclosed arcs in series, or four or five open arc 
lamps in series The economy question was discussed from the con- 
cumers point of view, and the obvious disadvantages of having five 
lamps in series, and so necessarily all controlled by one switch, was 
pointed out. 

The author then went on to describe a series of tests he had carried 
out at the Glasgow Corporation lamp testing department by per- 
mission of Mr. Chamen. The results obtained are given in the 
following table, and it might be pointed out that they do not aim at 
theoretical accuracy, but rather at a good general practical com- 
parison. The comparisons were made by the ordinary se-spot 
method, and a'so by the shadow method, and the ratio of the squares 
of the distances between the respective lamps and the position where 
the grease spot became invisible or the intensity of the thrown shadows 
equal were taken. As regarded the globes used, the open arc lamp 
was fitted with an opaline globe, as generally now used, ani the 
enclosed arc lamp was fitted with two obscured globe, as is 
customary in practical use. 


Table showing comparison between light-giving power of open and 
enclosed arc lamps, and comparison with incandescent lamps, all 
using the same power and running on 250 volts. 


| Incandescents 


Enclosed arc. (new clear globes). 


Ty pe of lamp.. f Open arc. 


How arranged . 5 in series 2 in series Single l6o0fl6c.p. Jlof8c.p. 
Steadying resist'nd 4 ohms 12 ohms js iss S 
Current 10 amps. | 4 amps. 275 amp. 44 amps. | 4'48 amps. 
Watts perlamp..| 500 600 580 1100 500 1120| 500 
Comparison 1 0:315 01 . 068 | 0:31 0°75 | 0°35 
Comparison (tak | 

inglóc.pasunity] 325 1:54 | 1 1:07 


0:525 


The figures in the table speak for themselves — With regard to the 
steadyiny resistance in circuit with the single enclosed arc, this was 
combined with the lamp itself, so that without unnecessary trouble 
this figure was unable to be filled in. Under the heading of power 
taken per lamp (in the case of the arcs, and of course per cluster in 
the case of the incandescents), owing to a mistake in the tests when 
testing the incandescent lamps, too much was taken, so a second 
column has been added reduced in proportion to bring the amount 
in line with the other figures. Tue comparisons were made with the 
open arc, but in order to make them clearer they have been reduced 
to a basis, taking a 16 c.p. lamp as unity. It will be seen that a 
single enclosed arc lamp is only about one-third as eflicient as & 
16 c.p. lamp, that when two enclosed ares are run in series the 
efficiency is about one and a half times that of a 16 c.p. lamp, while 
an open arc lamp has about three and a quarter times the efficiency 
of a 16 c.p. lamp. This shows the open type arc lamp to be over 
100 per cent. more efficient than the enclosed type arc lamp, the 
latter running under its most favourable conditions. 

From these figures it is clear that the enclosed arc would have n 
chance of being popular with the public if a single open type arc 
could be used under similar conditions The objections to open 
ty arcs are : (1) The necessity of running five lamps in series, or 
if less are used, of absorbing the difference bs means of a resistance ; 
(2) Owing to five lamps being in series, any unsteadiness or flicker- . 
ing occurring in one lamp will be shown in the others on the same 
circuit, so that there will be five times the amount of flickering ; 
(3) The necessity of having all the lamps in each series of the sane 
size, type, and current. 'The enclosed arc lamps bave the same 
objections, although to a very much less extent, but in the author's 
opinion any advantages in this respect are far more than counter- 
balanced by the less amount of light obtained from them for the 
same expenditure of power. 
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The author considers that there are two remedies that can be 
employed' to overcome the difficulty of runnibg open arc lamps on a 
250 volt circuit—viz, (1) by the use of a step-down transformer ; 
(2) by the use of an arrangement designed by the author, and which 
he calls a "ganger switchboard.” In this arrangement a separate 
pair of leads is run from every individual lamp to a central position 
where a main switchboard is fitted. This switchboard is to 
arranged that any lamp can be plugged into a circuit of five. The 
disadvantages of this method are two in number : (1) That special 
telephones or other signalling arrangements have to be employe1 for 
signalling to the main board, where an attendant has to be more or 
lets constantly stationed ; (2) all the lamps in the whole installation 
have to be exactly of the same pattern and size, and have to take the 
same current, and they must all be adjusted so as to work satisfac- 
torily one with another in any combination. This difficulty is 
the more important seeing that as a rule arc lamps are now adjusted 
in the series on which they will be run, and are then numbered 
and set up in the same combinations. The author :tates 
that this arrangement of a ganger switchboard is not new, as 
it bas been in use very satisfactorily at the Midland Railwa 
Co.’s station at St. Pancras, where it was designed by the author's 
brother, Mr. J. Sayers, and put up under the direction of Mr. W. 
Langdon, the company’s engineer. There was no doubt in the 
authors mind that when the number of lamps admitted of it the 
step-down transformer was the best and most satisfactory solution of 
the difficulty. He considered that the advantages might be enume- 
rated as follows : (1) 
to ure any single lamp just when and where required: (2) the 
advantege of not being tied down to certain fixed sizes for the lamps, 
but being able to use just whatever size was required or was most 
suitable for the position ; (3) that it was possible with equal economy 
to have any number of lamps installed, and not necessarily a mul- 
tiple of five ; (4) that extra lamps could be added when and where 
required ; (5) that the voltage of the circuit could be made exactly 
that which was found to be the most satisfactory for the most 
efficient butning of the lamps. . 

There were, of course, objections also to the use of a step-down 
transformer for this purpose—viz., (1) the first cost, and also the 
maintenance cost ; (2) the expenditure of power necessary to drive 
the transformer itself. . In the author’s opinion, however, these dis- 
advantages are far more than counterbalanced Ly the advantages 
enumerated above. With regard to the latter objection, the author 
contended that this loss should be borne by the Corporation or other 
supplying body, by fixing the meter in the secondary circuit of the 
traneformer. eS ib 
. The last point Mr. Sayers took up was the consideration of the 
best voltage at which to work the secondary circuit, or, in other words, 
the voltage at which arc lamps gave the best efficiency, taking into 
account steadiness, colour, de amount of light for a minimum 
amount of power absorbed." Mr. Sayers said j^ thought that the 
most satisfactory way to answer this point was to get the opinion of 
the most important makers aud users of arc lamps, and so accord- 
ingly he addressed a form to these asking for their replies to a set of 
uestions bearing upon tbe subject. He said that there was only one 
finis. the Brockie-Pell Arc Lamp (Ltd.), who had replied fully 
to him, the others having replied in a more or Jess meagre manner, 
to that he could not, as he had intended, tabulate the answers 
received ; he thought therefore that the best way would be for him 
to read the answers of the various people to whom he had applied, 
and this he proceeded to do. Most of the firms were agreed in 
recommending a terminal voltage on the lamp of from 42 to 44 
volts, some even stating definitely 43 volts. "There were two 
exceptions to this, however, the makers of the Jackson- Mensing 
lamp recommending only about 35 volts across the terminals, 
while on the other hand Mr. Langdon, of the Midland 
Railway, wrote that he considers that arc lamps are used with too 
low a voltage and that if carbons could be obtained that do not flare, 
he thinks tbat they could with advantage be run up to 50 volts 
across the terminals. In practice he thinks about 46 to 48 volts 
give the best result», Most makers ask for some 5 to 10 volts to be 
absorbed in the steadying resistance. One curious point in the 
rep] ies was that some makers advocated a rather higher voltage with 
a larger current, while others advocate a smaller current across the 
terminals under these conditions. 

Mr. Sayers concluded his Paper by describing some diagrams in 
whicli, by means of curves, he showed the different efficiencies for 
varying numbers of lamps when arranged (1) in series of five, (2)on the 
ganger switchboard arrangement, and (3) with a step-down transformer. 

The fol!owing gentlemen took part in the discussion of the paper : 
Mr. Lackie, Mr. Henry A. Mavor, Mr. McWhirter, Mr. J. A. Rudd, 
Mr. Stewart, and Mr. Cormack. Several spoke on the subject from 
long experience. For instance, Mr. Mavor objected to the use of 
current of such a high voltage, and he aleo said that 20 per 
cent. of the lamps would give out in-a couple of months ; aud 
Mr. McWhirter favoured the Brockie-Pell system of arc lamps, and 
was in favour of using a step-down transformer, which had been 
recommended by Mr. Sayers ; aud he generally agreed with the 
poeition assumed by Mr. Mavor. | 


The economy that would result in being able 


A NEW METHOD FÓR STUDYING HYSTERESIS 
CURVES IN SAMPLES OF IRON AND STEEL. 


BY KNUT ANGSTRÓM. | 


In a very remarkable Paper read before the Konglish Vetenskaps- 
Akademiens Forhandlingar, in Copenhagen, Prof. Angstrom 
described a beautiful method of research into hysteresis curves. 
The following is a translation in abstract of his Paper :— 

The first experimental use of cathode rays in the study of alter- 
nating.current phenomena was made by Herr F. Braun. Fig. 1’ 
shows the type of apparatus employed by this investigator in his 
researches, A glass vacuum tube contains near its middle a metallic 
diaphragm, D, pierced at its centre with a round hole facing the 
cathode K. At the far end of the tube, which is similar to the 
original form of Crookes tube, a surface of some fluorescent material, 
S, is spread. When the tube is operated in the usual way the 
cathode stream passing through the hole in the diaphregm 
impinges upon the screen S and exhibits itself. as a small and 
brilliant spot of light. This stream of cathode rays, as is well 
known, may be deflected by an electromagnet placed near the 
diaphragm, and may be made to act as a weightless and exceedingly 
sensitive indicator of the strength of the magnetic fields, If two 


Fia. 1. 


similar eleetro-magnets are placed at right angles to one another and 
also at right angles to the axis of the tube near the diaphragm, when 
an alternating current is sent through them, the form of the path of 
the bright spot at the end of the 5 stream is of course one of 
Liszajous’s curves, and, if the magnets are precisely similar, will take 
the form of a right line inclined 45deg. to the magnet system. The 
author used this simple arrangement with certain modifications in 
the following ingenious way. When a rod of steel or iron is 
magnetised in a coil, then if the magnetising forces are plotted as. 
abscise and the induced magnetism as ordinates in a rectangular 
system of co-ordinates, the result will be what is known as the 
hysteresis curve or loop, if the process is carried through an entire 
cycle up to saturation in both directions. 

Fig. 2 shows one arrangement, and Fig. 3 another, which was 
adopted to make these hysteresis curves exhibit themselves. In either. 
diegram S and S, represent coils wound on wooden spools ; M and 
M, represent long coils in which are placed samples of the metal to 


Fics. 2 and 3, 


be tested. The axis of the tube is perpendicular to the paper, and 
the diaphragms, with a round hole in its centre, ia seen in the middle 
of the Metch. At Q is a source of alternating currents. The four 
coils are connected in series as shown. It will be seen that the 
deflection of the cathode rays p by the coils S and Si ina 
vertical sense are proportional to the magt rme forces in the 
circuit, while the horizontal deflection produced by the iron samples 
in the other coils is due wholly to the magnetic field of the iron con- 
tained by them. The superposition of these deflections gives the 
desired curve. "M 

In Figs. 4 to 6 are shown some specimen curves obtained in this 
manner. Fig. 4 shows what may be called the static hysteresis 
curve, produced by taking the sample very slowly through a cycle 
of megnetisation. Fig. 5 shows the cutves for alternating currents 
of above 20 cycles per second, and Fig. 6 for about 60 cycles per 


* From the Electrical Review of New York. 
P 
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second. In all of these illustrations A refers to a rod 10cm. lon 
and 3mm. in diameter, containing 02 per cent. carhon and annealed: 
B refers to a rod of similar dimensions, but containing 0'8 per cent. 
carbon and hard tempered. C refers to a bundle of very soft 
iron wires of fine gauge. D shows a similar bundle of wires bound 
on the outer surface of a brass tube. It will be noticed that the 
effect of hardening is very visible, while little difference between a 
rod and a bundle of wires is noticeable when both are composed of 
at soft iron. 

f the two long coils are filled with different varieties of iron, then 
a differentisl hysteresis curve is obtained which clearly shows the 
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effects of the phase and current variations prcduced by Foucault 
currents in the specimen. Figs. 7 and 8 show such difference in 
curves for frequencies of 20 and 60 periods per second. Fig. 7 is made 
by the use of the two iron bars described above, while Fig. 8 is pro- 
duced when the bundles of iron wire, one with and the other without 
the brass tube, are used. 

The author thinks that this simple method is adapted to practical 
use in testing samples of iron both for their magnetic qualities and 
aleo for their carbon contact. If the two coils containing the speci- 
mens are used alone and in them identical samples of iron are placed, 


n= 20 n=20 
n= 60 n=60 
Fics. 7 and 8. 


the result will be simply a rcctilineel vibra ien of the light spot. 
The least difference of magnetic quality in the two will exhibit itself 
T a characteristic curve. It is a matter of great ease to apply a 

otographic registeriog method to these tests, either by the use of a 
15 or by a flat- ended tube, to which a plate may be directly 
attached. 


ELECTRICITY WORKS ACCOUNTS. 


Salford Municipal Electric Supply Works. 

This undertaking is rapidly emerging from the unhappy 
position which characterised the opening years of its career. 
For the first time the accounts show that the working 
expenditure has been met by the revenue. This is a good 
step forward from the disastrous position of a working loss of 
£901, which was the result of the working during 1897. 
The position of the concern is, however, better than a mere 
consideration of the modest working profit of £1,277 would 
lead one to suppose. The tariff which has been ‘adopted at 
Salford is very mcderate, considering the size of the concern, 


with the result that the average total revenue per unit is 
barely 8:85d. The low charges, besides increasing the signi- 
ficance of the working profit, have also an excellent effect on 
the growth of the concern. 

At the end of 1897 the equivalent lamp connections 
amounted to 24,000 8c.p. lamps, with 167 consumers and a 
maximum demand of 281 kw. In 1898 the accession of new 
business was such that at the end of the year there were 
300 consumers, with the equivalent of 40,000 8 c.p. lamps 
connected, while the maximum demand had risen to 899 kw. 
These figures &re interesting, as showing that the concern is 
entering upon better days; but the output for the year 
marked a good stride forward from the position of 1897, 
and no doubt was—with the improvement in the load 
factor—largely the cause of the diminution in the costs from 
over 6d. per unit to 2-92d. In both years the load factor was 
below the average; in 1897 it was 5:5 per cent., and in 1898 
9:42 per cent. In view, therefore, of these conditions the 
aggregate costs, although still about 0:8d. above the average, 
now stand at a fairly reasonable figure. 


Coventry Municipal Electric Supply Works. 


We should like to see this concern make more rapid head- 
way than it does. The costs, even making allowance for the 
low output and load factor, should, we think, not exceed 8 5d. 
per unit in the aggregate. The accounts show, it is true, a 
material diminution in the chief items of expenditure, but not 
so much as was to have been expected from the increased 
output and load factor, and in view of the fact that the results 
are those of the working during a period of 15 months contain- 
ing profitable quarters of the year. 

Owing to this latter fact, it is hardly useful to consider 
closely the figures contained in our tab e, but taking about 
12,000 units sold as the rate of the annual output in the 
period, the item wages at the station appears more than 
double what is usual; in fact, all the items of generating costs 
are abnormally high, except *' repairs and maintenance at the 
station." 

The working profit for the period was £807. The interest 
charges amounted to £1,153, and the instalment for repay- 
ment of loans was £769. There is thus a deficit for the 
period of £1,629. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal). an. 12, 1900| Kingston-on-Thames (M: MD) eyed 21, 189 
Ayr (Municipal). Sept. 22, 1899 Tangaster (Mantotpal).. — Jan. 19, 1 1900 
Bath (Municipal) .......... Fe 9, 1900| Leeds (Municipal).......... Dec 1,1 
ord lear are e Bent 19, 1899 Lp eie Munici ab. ss Jan. 96,19 0 
Belfast 9 Mie cns 15, „ Leyton (Municipal) Sept. 8, 189 
in pt. 15, .. v 1 (Mun R June 9. 
Nac Manteloaly . Jan. 19, 1900| Londonderry (Municipal) . Feb. 16, 1900 
ate . Sept. 20, 1999 Manchester (Municipal). . A 11, 1839 
Bou PON pes April 28, „ | Newcastle and District ) 6 „ 
Bolten uni arm Nov. 24, „ | Newcastle-upon-Tyne(Co.) April 14, „, 
Bradf April 14, „ | Newport (Mor. Car -Oek 15, „ 
Brighton Munletpal u— ay 12, , | Northampton ( mpeny) Oct. 20, " 
Bristol (Municipal) ........ T ae » |Norwich (Com .. Nov. 17, . 
Burnley (Munici pal) ...... Aug. „ Notting Hill om ay) — ae 7. „ 
Burton - upon-Trent (Mun.) April 21. a Notingnsm (Mi nicipal) ..July 91, „ 
Bury (Municipal) .......... Bept. 22, » Oldham (Municipal) i 11 
bridge (Company)...... Mar. 10, „„ [Oxford ( 5 May 19, „ 
Cardiff (Municipal) ........ 15, „ | Pontypool (Company) -< AE May 5, u 
Oharing Cross (Company) . . Mar. 17, ,, Portsmouth (Municipal) . . July 14, „, 
Chelsea (Company) ........ ar. 81, „ rescot (Company) ........ Dec. 8, „ 
Cheltenham (Municipal)....Nov. 10, ,, Preston (Company) ........ Sept. 99, ,, 
Chester (Muni N June 23, ing (Company) ........ Oct. 13, „ 
City of London (Company) . May 12, „ | &ichmond (Company) Oct. 13, „ 
Clerkenwell Cano. ug. 18, .. | Scarborough Company) Nov. 3, „ 
Croydon (Municipal ..Feb. 9, 1990 |St. Helens (Munlcipat" .Dec. 8, „ 
Derby ( cee . Jan. 26, „, C 16, 199] 
Dewsbury (Munic pal). Sau xd Nov. 24, 1899 | St. Pancras(Vestry........ May 26, 1£ 
Dover (Company) ........June 2, „„ | 3heffield (Mole pal): .. Dec. 29, „, 
Dundee (Municipal). Jan. 12, 1900 Shoreditch (Vestry) ) Oct. 27, „ 
Eastbourne (Company .Feb. 2, „ SO ADD pe a Nov. 10, „ 
Edinb (Municipal . Nov. 17, 1899 30 nore (hun nicipal)...... July 7, „, 
Set unicipal) ........ Aug. 5, 1898 South Shields (Municipal). July 7, ., 
ow nop) SERA is Sept. 1, 1899 Stafford (Municipal)........ ce. 39, „ 
Guildford rd (Company)) May 5, „„ Sunderland (Municipal)....July " 
Aulltaz ( unic y €— € July 21, ,, |Taunton (Municipal) ...... June 16, ,, 
Hammersmith (Vestry) ....May 26, ,, |Tunbridge Wells( "wd .. Sept. 1, „ 
Hampstead (Vestry) ......Aug. 25, ,, | Wakefield (Municipal) .. . Dec. 1, „ 
Hanley (Municipal) ........ p 28, „ | Walsall (Municipal). . . . .. June 23, „ 
Harrogate (Municipal) . 9 10 » Wandsworth (Company) Aug. 18, ,, 
Harrow (Company) ........ „ „Westminster (Company eb. 24, „, 
Hast gs & St. Leonards (Go.) Feb. pa 1900| Whitehaven (Municipal) ..July 28, ,, 
H nae O-H uae Co.(E na gto) MAE: 81, 1899 Windsor (Company)) Dec. 22, „ 
Hove (Company) . .. Mar. 10, „ |Woking (Company) pe ec. 92, ,, 
Huddersfield A (f unicipal) oct. 6, „ | Wolver pronc 9 J pne 8 n 
Islington (Vestry).. „Oct. 27, „ | Woolwich ( mi aie E » 
Kenai’ tod & K o gbtabe’ (Co.) Mar. 3, » | Worceste E Muniel pal; i i 
Kingston · upon-Hull (Mun.) June 9, , Yarmouth (Municipal KCN. 5 » 


hour acale. 
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SALFORD. COVENTRY. 
Undertaking Worked by. oe om =m un =m =m mm ea | Salford Corporation. Coventry Corporation. 
Date of Commencement of Foe ven ces cane . =o Gm oen om? Aug. 3 1895. ralso house trans. & batt. sut- stations. Nov., 1895. 
System of Supply S JJ tese csi] AIL CFL tans: kul: stations feediug 8-w. network, Alternate- current transformer sub-stations. 
Chief Engineer . 2.2... | Chas. L. Turner. G. S. Ram. 
YEAR ENDED DEC. 31,1897. | DEC. 31, 1898. 7777. e LEN DEC. 31, 1897. MAR. 31, 1899." 
QUANTITIES— 
Units generated „ . 009 „ 215,3974 547, 212 | 128,845 298,102 
ii- BOLD (TOTAL) samosi muivosoes ow oom od GU vom ne 111,142 329,268 79,583 149,547 
" sold to consumers . oa oas cam o os oa 111,142 ` 528, 418 | 583 145,147 
60 sold for public lighting, &e, ome 005009 OEE OGD 009 009 PER 0655 ni] 850 nil 4, 400 
„ used on works . „ 16,80 118, yi | 9, k 25,635 
UNITS SOLD PER 8 C.P. LAMP OAPAOITY „oasa susam 9:9 T3 137 
Maximum supply demanded . q 4 s œ oae 231 kilowatts 399 Llowatt 126 kilowatts 156 kilowatus 
Number of public IRIN ntc ——— M——— nil orn l are 
Number of consumers e.. seses. sesos cen cus ces sas soe 167 1500 135 
Connections to mains in 8-c.p. lampe a.a. sao soss os sos 24,000 40,000 8149 10,699 
CAPACITY OF PLANT IN 8-0.P. LAMPS a.m.. 11,240 1,240 10,900 10,900 
CAPACITY OF PLANT IN KILOWATTS... ... Lee 360 350 350 
Per kilowatt Per kilowatt 
CAPITAL— 8 . | capacity. | — Total | capacity. | Total | capacity 
gi toc (TOTAL) senso oas oon ces ces oen omm omn se monos | £44,770 | £1294 £90,770 | £252 £33,325 £952 £33,325 £952 
Loan (includi Debenbure charge)... rn e 44,770 124 $0,770 252 55,525 95:2 33,525 95˙2 
9 (TOTAL „„ „% % „„ OE) ED OGD OUP 86° OER DOS COE OUD 44,770 124 68,450 162 33,695 96 3 43,807 125 
Loan (including Debenture charges). — ccemces 44,770 124 58,450 162 35,325 952 53,525 95:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... nil — 32,320 89:8 nil — nil — 
| Share (unissued) 08286000 066 04m 0009 O 09 O09 0 09 BE 5.G0 DOS 0 0$ DG 6 0$ — — = — — = — — 
Share (un called). . . . o es — — — . ac = ES ES 
Loan (including Debentures) .. se sme o nl | — 352,320 878 nil — nil — 
REPAID (TOTAL) **99»009000009099 590090002050005GP» GEB 609 p 000500004 nil | od nil — — mE — — 
RESERVE OR SINKING FUND „as se oan mcer 2,995 | 8°32 4,289 11:9 — — 1.574 450 
DEPRECIATION FUND OG © wt o OC © OO 0 OF 9099050000 09 OU 09000 00 0 0 nil | A I nil —E — € ego — * 
EXPENDED (TOTAL) ... ..... .... 44.289 123 62,578 | 174 31,938 85:5 45,660 | 130 
Lands and buildings. . . . s os 14,250 | 49:6 14,310 39°7 10,356 29°6 12,323 55:2 
Plant CCC 15,547 42:6 17,809 49:5 14,714 42:0 18,564 52˙4 
r — —— ——— —— — 14,692 | 4.8 29,698 835:3 5,819 16°6 14,499 41°4 
Miscellaneous ..........—.—. 8 TR; — — 461 1:28 448 1:28 469 1°34 
BALANOE OF CAPITAL ACCOUNT. 990900009000 909 oan oan pon ono 481 | 1°34 — 4, 128° = 11° 5 2,357 6°74 an 1,854: = 5:30 
REVENUE- Total. Per unit sold] Total. er unit sold Total. Per unit sold Total. Per unit sold 
TOTAL. (aureos . 5 ~ £1,910 4 125d. 25.278 3˙847d. £1,958 | 6906d.{ £3,597 5 ˙775d. 
Revenue from supply ................—.. — À — 1,828 4,953 3°610d. 1,914 5°774d. 5,505 5°625d. 
i" meters, ö . 82 0 Cor 254 0°171d. 44 0°1335d. 77 0°124d. 
L public lighting 99990000000 959699 909900500 00* TET MES | 5 0°G01d. — =e 15 0°024d. 
" sale of lampe, is TITTITE 9940990500050099059 PEU TA 76 0:0551. e — TT — 
miscellaneous source eere seen = — 19 0:007d. - — — — — 
EXPENDITURE OUTO OP REVENUE- 
TOTAL CORTE sia eio rre En rela eS eor eta gé sæ. £2,810 6074d. | £4,002 2:918d. || £1,853 5:590d. | £3,290 D:280d. 
WORKS COSTS. ²˙· Wee aos cH Laien mses: " 1,985 4290d. 2,646 1:928d. 1,275 3:846d. 2,415 3:924d. 
Generation of electricity jj. oor eos ooe oms sas e 1,783 3°850d. 2,922 1:'693d. 1,166 $5174 2,039 $:273d. 
Fuel (including 8 BE) nid veces i on tao ere 519 1:121d. 889 0:6484. 314 0 948d 534 0°857d. 
Oil, waste, water, stores 2 157 0°339d. 258 0:188d. 143 0°431d 279 0:4484d. 
Wages at station ... . . ... . . .... 5 Til 1°606d. 834 0°608d. 627 1:8914, 1,157 1:857d. 
and maintenance at station 335 0°724d. 341 0:2494. 82 0:217d 69 0-111d. 
Distribution of electricity | .......... 533 203 0:433d. 3/4 0-286. 109 0°329d $95 0*634d. 
Wages, xc. RO RO HER NN ERES OPERE 125 0°270d. 142 0°104c. 20, 0°060d. 3l 0°050d. 
Repairs, renewals of mains, —.—.—.— "UR 77 0°166d 183 0°133d. 89 0°268d. 364 0°5844d. 
"Publio lighting 22 2 „%% „%„„6 24. 0000000000000 000009 MT XXI TT ER TT — 11 0"018d. 
5 „„ „ „„ „ „ „ „ „„ „ „„ „% % „„ „ 6 „ „00% eee eee 3 55 Ni RE m = 11 0°018d. 
1 AND PROPERTY CHARGES............ 825 1782d. 1,356 0°989d. 579 1˙746d. 845 1358d. 
ies. eoo eost I PTUTTIITT) 9990999000009 009 025 — — Mr REE Uu M PES A 
1225 rates, tares . . . HN . 231 0:493d. 277 0:202d. 83 0°250d. 140 0'22od. 
Management .. ... 5 c 594 L128 4d. 1,979 0787d. 496 1°496d, 7 I'137d, 
'  Ralaries ..... . es cai saa eaa a a a a 464 1:0034. 549 0:400d. 553 1:065d. 490 07787d 
Btationery, &.. ses 8 „ 45 0°097d. 56 0:041d. 29 0:0884. 29 0°047d 
Establishment charges FFC 57 0:123d. 445 0:325d. 75 0:226d. 119 0:181d. 
Law charges, &c. eeotcovsee Oe 0 © SO © OE 8 OF 6 OS 8 OC 0 GD OGD 250900092 28° i 0:061d. 8 =. 0:020d. 394 0:1184d. 67¢ O:111d 
to mean to mean to mean to*mesn 
FINANOIAL RESULTS— Total hee Tota. eb ese Tote qaperpaden| TU [caper nde 
WORKING PROFIT POR YEAR NR -£901* | -210% £1,277 | 2 39% £10 | 0 8867 2307 07987, 
Sum carried to Det Peau K — — — — m 
Sum carried to Reserve or Sinking Fund ......... 1,156 270% 1,291 2-4: 42 777 2° 83% 783 2'03% 
Net interest on loans (incl, Debenture charges) 1,376 321% 1,432 oe T | 887 3 237 1,153 2'99% 
BALANCE FROM LAST Ac... -2,061 , - 481 5 — 1,618 -601 | -219% -1,055 | -274% 
BALANCE AVAILABLE FQR DISTRIBUTION, e — c — — — — = == 
(0007 SM E AAEN E PME SIC 5,4942 | 28% 3,967 574% 2,1599 | 787% 2,6841 | 697% 
ORDINARY DIVIDEND PA lddd . ooo omo - — — — — — — — — 
PERCENTAGE OF TOTAL COSTS ro GROSS REVENUE 1477 ol 7 9477 91.5% 
Expenditure per kilowatt capacity ....... — € £7. 16s. 21. £11. 23. 5d. £5. 63. Od. £9. 88. Od. 
REVENUE PER KILOWATT OAPAOITY ..........0..... 2: £5. 6s. 2d. £14. 138. 2d. £5. 12s. Od. £10. 58. 7d. 
Expenditure per 8-c. lamp capacity .......... 5 - 53. Od. 7s, 14d. [ 33. 43d. 6s. Ozd. 
REVENUE PER 8-C.P. LAMP CAPACITY ............-.. à 38. 4id. 0s. 44d. | 2 7d. 6s. 71d. 
REVENUE PER 8-0.P. LAMP CONNECTED ............... 1s. 7d. 2s. 7àd 4s. 91d. 6s. 84d. 
Price charged for lighting, per uni... —.. oss » ed. to 2d.^ 6d. to 2d. 6d. t» S410 6d. to 544.^ 
Price charged for power, per unit. 3 Sid, to 1d.“ 54d. 1e 1d./ I 4d. 4d. 
Price charged for public lighting... ceso = ae | we ae 
SALPORD.—HXMARKS-— 4 From January 20, 1897, to December 20, COVENTRY.—R&MakKS—* Fur the period of fifteen months ende I March 81, 150). a Met 
1897. b Uver-expended: c Insurance charge. d Working. loss. e Met to to the extent of £1,181 by payment out of General District Fund. b Maximum demand system; 
the extent cf £3,876 by local rate subsidy. 7 Wright" system ; one- two-h.ur scale. c Over-expended. d Iusurane: e 410 to insuüranc3, £27 stamp duty cni 


pounded. f Met to the ex'ent of £2,238 hy payment out of Genaral Distric’ Fund. 


624 


THE ELECTRICIAN, FEBRUARY 23, 1900. 


Upe glectrician. 


The Oldest Electrical Journal (established as a weekly Journal 1861—1879 


Published every Friday, Price Sixpence; Post Free, Sixpence-Halfpenay. 
Editorial, Publishing and Printing Offices, 
1,2 & 3, SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: “ELBCTRICIAN NEWSPAPER Loxpon.” 


————̃ͤ — . — ä .1—„kVͤ— —— (U—„—ũ9̃̃̃᷑ ¾ ( ——— 

All Lettors relating to Subscriptions, Advertisements, and other business matters 
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Fleet-stvect, London, E. C. Cheques and Money Orders should be made 
payable to THE ELECTRICIAN” Printing and Publishing Company, 
Limited, and be crossed *‘ Coutts and Co. 

All Editorial letters to be addressed to THE EDITOR. l 
All letters for insertion in THX ELECTRICIAN,’ or containing questions, 
must be accompanied by the name and address of the writer as evidence 

good faith. No notice whatever is taken of anonymous communications, 
v Tug ELECTRICIAN " is published every Friday morning, in time for the 
morning mails, It is on sale at the railway boohstalis throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 
` Newsvendors ; or direct from the Publishing Offices, as above 
Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN" 


are as ünder:— Yuan HALF-YEAR QUARTER ] Post free, 
United Kingdom 36s. 0d. 188.64. .. 7s. Od. _ payable 
“Postal Union ... 30s. Odd. 16s. Od. , 8s. Od. in advance. 
New Volumes of ‘ TuE ELECTRICIAN " commence in April October. 


— — 


eee — A—I—iUiͥ[ͤd. — — ———. .. —— 
"Tig ELECTRICIAN” offers exceptional advantages to Advertisers, It has 
by far the largest ciroulation of any English Electrical paper, and 

circulates all over the World. This statement is guaranteed. 
Advertisement Rates, &., forwarded on application to the Publisher. 
TRADE ADVERTISEMENTS intended for the current issus must reach the Office 
not later than First Post on Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publisher s hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, asd SMALL ADVERTISEMENTS 
accepted up to 8 p.m. on Thursday. 
ELECTRICAL BOOKS 
All Books, Newspapers, and other pub 
^ THE ELECTRICIAN " Printing and Publishing Company, Limited, The 
witl-knows * ELECTRICIAN” SERIES of Standard Electrical Works at present 
consists of — 
ICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 

ELTON Young, M. I. E. EK. Price 10s. 8d. t free; abroad 11s. 

THE STUDENTS GUIDE TO SUBMARINE CABLE TESTING. By 
 Meadrs. H. K. C. FISHER and J. C. H. DARBY. AED net ; abroad, 6s. 8d. 


AND PUBLICATIO 
lications can be ordered direct of 


and 
AND ITS ADJUNOTS. By W. C. Feurm. 


of Crookes Tube 


THE POTENTIOMETER 


Price eA IOS free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F.C 
RAPHAEL. Price 

MOTIVE POWER AND GEARING, By E. Tamecerr Caan. Price 


` 198, 6d. t free. 
SUBMARINE CABLE LAYING AND REPAIRING, By H. D. Wirm- 
SON. Price 12». 6d., t free. 
ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., V. R. S. Printed are 
. on application. 
ELECTHOMAGNETIC THEORY. By Ouiven HAV. Vol. I. Price 
122. 6d. E free 13s. Vol. II. Price 12s. 6d. ; t R^ 
THE ALTERNATE CURRENT TRANSFORMER THEORY AND 
` PRACTICE. ~ By Dr. J. A. FLEMING. VOL. I.—-THE INDUCTION OF 
ELEC ESIC CURRENTS. NEW EDITION. Price 12s. 6d., post free. VOL. II 
* THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., t free, 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
-` FLEMING, M. A., D.Sc., F.R.S. New Edition. 93 original illustrations, price 6s. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
. J. A Ewing, M.A. New edition ready in March, 1900. Price 10s. 6d., post free 
ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free. 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GORR. . Price 10s. 6d., post free. 
ELEUTRO-CHEMISTRY. By Dr. Gzonaz Gore. Price 2s., post free, 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 


- and H, D. WILKINSON. Price 6s. Kb free. 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 


F. M. WEYMOUTH. Price 7s. 6d. post free. 
THE INCANDESCENT LAMP AND ITS MANUFACTURE. By dna 


. RAM. Price 7s. 6d., free. 
A PEEL BOOK OF ELECTRICAL ENGINEERING FORMULE. By 


W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 8s. ; 


l r edition, 12s. 6d., post free. New edition in the press. 
“THE ELECTRICIAN” PRIMERS. In Two Vols. Paper covers, 2s., 
puer fach. Meong cloth 2s. 6d., post free 2s, 9d. each. le 
WIRELESS TE HY: SIGNALLING AchOSSS SPACE WITHOUT WIRES 


A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
1RACTION, TELEGRAPH?, TELEPHONES, &o. A. C. CURTIS-HATWARD, 
B.A. ‘To January, 1900. Prive 8s. 6d. tfree. Ready March 8, 1900. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By Franom 
JEHL. Price 10s. an art free, 

THE. MANUFACTU OF ELECTRIC LIGHT CARBONS, A Practical 
Guide to the Establishment of a Carbon Manufactory. Price ls. 6d., post free. 


THE STEAM ENGINE INDICATOR AND i a eta DIAGRAMS, 


Edited by W. W. BEAUMONT. Price 3s. 6d., post 
. FULL CATALOGUE POST FREE ON APPLICATION. 


| 


“ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE TELEPHONE. —By Dam nean and F. C. Rara. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 


inging the theory and practice of the Primary Battery up to date, 
The dk will — j 
SECONDARY 


BATTERIES.—By E. J. Wars. Fully flustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


“THE ELECTRICIAN” WIREMAN'S POCKET.BOOK.—Edited by F. 0 
RAPHAEL, "The Electrician " Company will shortly publish a valuable 
power pook for the use of those engaged in wiring work, both external 


the electric arc, as well as the important results of recent research. 


Seal 
— — wä——— 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIII. of “Tas Erszormcu x" (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 186, 6d. Also ready, Cases 
for binding. Price 2s., by post 2a. 3d. 


A complete set of Taz ELBOTRICIAX ” (1878-19C0) can now be supplied. 
These seta are very scarce, and early application should be made. 


A PROBLEM IN ELECTRIC RAILWAY TRACTION. 


An important problem affecting electric traction on rail- 
ways, and especially suburban railways of the class of which 
the Central London Railway is a type, is suggested in an 
interesting letter we publish this week from the pen of Mr. M. B. 
Fie tp, who writes with the view of combating the statements 
relating to three-phase railway motors made by Mr. Kizsurx 
Scorr in his letter last week. Briefly stated, the main 
problem is: What are the best acceleration and braking (or 
retardation) rates, with regard to the most economical and 
eatisfactory working of railways of this class? As a subsidiary 
problem, the question arises as to the degree in which 
acceleration and braking affect the choice of an electrical 
system. Indeed, it is this latter question with which 
Mr. FikLp's letter mainly deals, he being at great pains to 
show that the acceleration and braking which produce the 
most economical result, with a given time schedule, favour 
the employment of continuous currents as against polyphase 
currents, Thus, as any railway engineer would have predicted, 
the merits of three-phase working are not to be settled off. 
hand on purely general considerations, but are seen to involve 
nearly all, if not every one, of the innumerable points of detail 
which have to be taken into account in the design of a railway 
line and its rolling stock. Only hasty visionaries will 
venture to settle the matter without reference to its bearing 
upon each and all of these technical but nevertheless all- 
important details. 

The question of the suitability of three-phase motors for 
the class of railway under consideration we do not now 
purpose to discuss in detail, save only in so far as it may 
relate to the problems we have just enunciated. We wis, 
however, to call attention to some of its broader features, and 
would, in the first place, remark that the conditions which 
obtain in existing three-phase railways are totally different in 
almost every respect from those which will operate in the 
Central London Railway and in other lines of the same type 
or again in street tramway networks. The success of three- 
phase working on a simple track such as that at Lugano no 
more points to the suitability of that system for town tram- 
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ways than would a similarly successful use of ſunicular 
haulage. What is eminently suited to the simple circum- 
stances of a single line may be found utterly to fail when applied 
to a complicated network of lines, with cross-traversing tracks, 
turn-outs, branches, and other complications. In like manner, 
though for different reasons, the successful working of the 
three-phase mountain railways in Switzerland is not in itself 
sufficient evidence that the three-phase system has advantages 
over other electrical systems for other classes of railways, 
especially when it must be admitted that we know absolutely 
nothing as to the cost of working these Swiss lines. Indeed, 
the precipitate coquetting with three-phase traction on the part 
of certain British electricians seems positively ludicrous when we 
contrast the fulness of the certainty that continuous currents 
can be made to pay, on suburban lines, with the paucity of 
evidence that three-phase currents can be made even to work 
on them. Consider the overhead electric railway network at 
Chicago, or, not to go so far afield, the line along the docks 
at Liverpool. These have been working successfully for years 
with continuous-current plant; and it is doubtful if at any 
place electrical energy has been produced cheaper by steam 
than at Chicago, while the financial success of the Liverpool 
line has been admirably maintained. Before we can be “ off 
with the old love” we must surely discover something more 
definite as to the superior attractions of the new. 

Turning from the general question, we are led by Mr. 
FiEID's letter to consider what form of acceleration curve the 
trains on such a line as the Central London Railway should 
lave in order to give ihe best results. Mr. Scoir favours 
a velocity-time curve in which the maximum speed 
is as constant as possible, a condition which implies 
very brief periods of acceleration and braking, with 
correspondingly high rates, at the beginning and end of 
the run. Grant these, he writes, and the case for three- 
phase traction is strong indeed." Quite so; but what if we 
cannot grant these? We think that Mr. Fietp has stated 
gcod reasons why these conditions cannot be granted—at any 
rate on railways of the type in question. But he has 
cmitted to give one reason, at least as important as any 
other, which we shall revert to presently Mr. Ferb 
shows that the velocity-time curve suited to three-phase 
working is one that must involve heavy braking aud 
practically no “ coasting,” by which term is meant the 
utilisation of momentum to propel the train before the appli- 
cation of the brakes. Where the runs are short, as on rail- 
ways with frequent stations, the velocity-curve in practice, 
whether on steam or electric railways, shows no flat part. It 
is à matter of common railway locomotive experience that the 
best practice consists in giving the velocity-time curve three 
elements: (1) A sharply rising curve in a brief acceleration 
period, (2) & gradually falling curve over a coasting period, 
and (8) & brief period of retardation under the brakes. Three 
main considerations affect the proportioning of these periods, 
one only of which is dealt with by Mr. FIELD —iz., the 
energy wasted in the brakes. The other two considerations 
relate (a) to the maximum acceleration and braking rates 
which can be applied with comfort to the passengers, and 
(P) to the additional capital outlay on locomotive power plant 
involved by an increase in the acceleration—the point that, in 
our opinion, tells most of all against the practice advocated 
by Mr. Scorr. Evidently, if the maximum speed is to be 
attained earlier, either to allow of more coasting or to permit 
of this maximum being longer maintained, the acceleration 
rate will be increased in proportion as the acceleration period 
is lessened, This will involve an increase in the maximum 
available horse-power of the motors; and will react upon the 


entire electrical equipment of the line, sub stations, and power 


house, necessitating that that equipment be more powerful, 
larger, and more costly. Several considerations therefore affect 
the choice of the actual velocity-time curve which it will be 
sought to arrive at; but none of there can ever make it 
probable that the flat straight line advocated by Mr. Scorr 
will be favoured by railway engineers for the Central London 
Railway type of line. If, therefore, as Mr. Scorr seems 
to imply, the use of three-phase motors depends upon the 
adoption of this form of curve, their patronage must rest 
upon a sorry foundation. But, although rejecting Mr. 
Scorr's velocity-time curve, we cannot accept the view tha‘ 
three-phase traction must necessarily go with it. All that 
can be said at present is that the irregular curve favoured by 
the best locomotive practice makes it all the harder for three- 
phase engineers to adapt their system to these requirements. 
If they can surmount all the other difficulties in their way, 
this one will not be found to be insuperable, 


REVIEWS. 


Copies of any of the undermsntioned works can be had from The Electrician office 
post free, on receipt of published price.) 


Central Station Electricity Supply. By Acpert Gay and C. H. 
YEAMAN. (London: Whittaker and Co. 1899.) 10s. 6d. 


In the preface to this book, which forms another of the 
publishers’ **Specialist's Series, the authors quote the 
opinion that *' a book on electric light should be written by 
an experienced electric light engineer, not by some one who 
wants to found a reputation as an engineer on his book on 
the subject ’’; and they claim for the present publication that 
it deals broadly with the matter, and is written by engineers 
who have for many years been connected with the business 
of central station design, management, and maintenanca. 

The authors admit that it is well-nigh impossible to treat 
exhaustively and in detail, in a single volume, each one of the 
different points comprised in the equipment of that combina- 
tion of engineering and electrical plant—the modern central 
station, and they therefore refer the reader to numeroua 
memoirs, papers, and articles wherein special points of interest 
are more minutely considered. While such references are of 
undoubted value, the work suffers from an inequality of treat- 
ment in the various sections. The chapters dealing with 
distribution, and mains and services, among others, might 
well have been condensed in order to allow the subject of tho 
mechanical equipment, steam generators, and plant to be moro 
adequately dealt with. Auxiliary plant,and such matter a3 
the use of superheaters, economisers, condensers, &c , are most 
superficially treated, no indication being given as to the cir. 
cumstances under which it would or would not be economical 
to add these to the equipment; and indeed, little more is 
attempted than to state in the briefest manner the purpose 
for which such plant is intended. Yet these matters are of 
more importance than consideration of the theoretical size of 
conductors, based on the very indefinite data obtainable before 
supply is commenced, which is dealt with at considerable 
length. ö 
Choice of system receives full treatment, and the relative 
merits of high and low pressure, continuous and alternating 
current, are reviewed in a fair and impartial manner; but 
as many of the larger schemes projected, or now being carried 
out, will employ extra high pressure, it is surprising that 
generation on these lines is omitted. It may be that the 
authors, who show what a profitable field for municipal 
trading the supply of electricity affords, consider extra high 
pressure unnecessary for supplying municipal areas; but we 
should have thought the use of rolyphase systems, of extra 
high pressure, and the broad subject of supply over extensive 
areas and ''in bulk," worthy of notice, since these matters 
will surely engage the attention of many central station 
engineers at no distant date. 
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We do not know why the authors state that ‘‘ When the 
pressure at which current is generated, or leaves the central 
station, exceeds 500 volts on a system of parallel distribution, 
some means must be taken to convert or transform it down 
to the pressure required by the lamps or other consuming 
devices"; or again, It is becoming common to adopt 200 
to 230 volts between neutral and outer on the distributors, in 
which case the pressure on the feeders may reach the limit of 
500 volta at the station end.” There is nothing in the Board 
of Trade regulations to prevent a low-pressure direct system 
being supplied at 1,000 volts at the station end of the feeders, 
so long as the pressure at the feeding points does not exceed 
500 volts between the outer conductors of the three-wire 
system. In one section of the book continual reference is 
made to buss bars; these are probably identical with 'bus bars, 

There are very few matters connected with the subjects 
coming under the title of this work which have not been touched 
upon, while most are well, if briefly, treated. As the text is 
illustrated with numerous diagrams, and the subject is for the 
most part non-mathematically considered, the book will 
appeal to many readers desirous of obtaining a knowledge of 
the salient features of central station supply and also of the 
powers and regulations under which they operate, while some 
chapters will be useful to the specialist also. 


Chimney Design and Theory. By WLIau WALLACE CRHRISTIE. 
(New York : D. Van Nostr.nd Co.; London: E. and F. N. Spon, 1899.) 


This book would be more truly described were the last two 
words of its title omitted. Chapter IL, entitled, ‘‘ Theory of 
Chimney Draught,” consists almost entirely of formule, rules, 
and tables by various authorities with little if any 
explanation of their origin or of the principles upon 
which they may have been based, the opening chapter of the 
book being devoted to the history of chimneys. When giving 
Rankine's result, wherein he showed that with an outside 
temperature of 60°F. the theoretically most effective tempera- 
ture for the gases (for maximum duty of the chimney) was 
about 600?F., the present author gives no hint of the 
desirability, in most cases, of designing for & much lower 
temperature in the gases, in view of a better utilisation of 
their heat—a consideration now of greater importance, in 
these days of economisers, than formerly. 

Asin the chapter immediately preceding, in Chapter III., 
on “Chimney Formule, the author has collected rules and 
formule from apparently every available source. Nothing is 
said as to how these were arrived at, or to what extent the 
constants, or even the rules, are empirical. With the next 
chapter, however, the more valuable portion of the book com- 
mences, and the author gives a wealth of data respecting 
actual practice, which is sure to make the book welcome to 
engineers. 

Two interesting diagrams, showing the influence of rate of 
combustion (respectively of anthracite and bituminous coals) 
on the evaporation, give results expressed in pounds of fuel 
per horsepower hour. In order to facilitate the design of 
chimneys, the author has drawn up some useful tables, which 
appear to fall in well with average practice. 

Perhaps the best portions of the book aro those dealing with 
foundations and the practical design of steel and brick 
chimneys; but why does tho author begin the ‘ Theory 
Pertaining to Steel Chimneys ” with a “ Rule of Thumb” for 
„Finding Diameter of Guy Wires for Steel Chimneys” ? 
Other valuable data which engineers will appreciate are the 
records given of the performances of actual chimneys. After 
a clear detailed description of the method employed to 
straighten a «quare brick chimney, 100ft. high, at Waterford, 
N.Y., and a chapter on house chimneys, there follows a 
generally practical and accurate chapter on Lightning 
Protection "—the authorities being well chosen. For a book 
specially devoted to & subject like this, the treatment of the 
thermodynamic and other principles which govern the produc- 
tion of draught is much too scanty and indefinitely stated. At 
the same time, the mass of practical data and details of 
design will commend the book universally, more especially as 
the publ'shed literature on the subject of chimney draught is 
not wanting in its theoretical treatment by good writers. 


ON ELECTRIC 70UCH AND THE MOLECULAR 
CHANGES PRODUCED IN MATTER BY ELECTRIC 
WAYES.* 


BY PROF. JAGADIS CHUNDER BOSE, M.A., D.SC. 


In the various investigations on the properties of electric 

waves, one property has not yet attracted as much attention 
as it deserves—the action of long ether waves in modifying 
the molecular structure of matter. Apart from the interest 
attached to the relation between ether, electricity, and matter, 
the subject is of importance, as affording not only a very 
important verification of the identity of visible and electric 
radiation, but also establishing the continuity of all radiation 
phenomena. These phenomena occupy the borderland between 
physies and chemistry, and their study may therefore be 
expected to throw much light on several subjects at present 
imperfectly underatood. The study of the action of electricity 
and of ether waves on matter in the form of solids presents 
many difficulties, owing to the great complexity of atomic and 
molecular aggregation which characterises the solid state of 
matter. But the phenomenon often met with in theory and 
practice is, unfortunately, in reference to matter in a solid 
state. The means of investigation are almost wanting: 
chemical tests give us no information, for they tell us (and 
that in a few cases only) of the ultimate change in a mass as 
a whole, and not of the protean transformations that are con- 
stantly taking place in it under the action of ever-varying 
changes in physical environments. Iu the following investi- 
gations the difficulties mentioned above were constantly 
present, and the attempts made to meet them may be of some 
interest. 
. The present investigation is the outcome of an attempt to 
reduce the very anomalous action of contact-sensitiveness of 
metals to a systematic behaviour. The anomalies are 
numerous, It soon appeared that the observed effect is not 
due to a single cause, but to many causes. An observer 
studying the dilatation of a gas, and ignorant of the effect of 
temperature, will doubtless encounter many anomalies. In 
the phenomenon of contact-sensitiveness the variables are, 
however, far more numerous, and the different possible com- 
binations are practically unlimited. It therefore became 
necessary, by a long and tedious process of successive elimi- 
nation, to find out the cause3 which are instrumental in 
producing the observed effect: the resalts obtained throw 
much light on this intricate subject. 

In my former Paper! it was shown that though many sub- 
stances exhibit a diminution of contact-resistance, there are 
others which show an increase of resistance—an increase 
which in certain cases lasts only during the impact of electric 
waves, the sensitive substance automatically recovering its 
original conductivity on the cessation of radiation. There 
are thus produced two opposite effects, either an increase or & 
diminution of resistance, depending on the nature of the sub- 
stance. The effect of the increase of contact resistance is not 
an exceptional or isolated phenomenon, but is as normal and 
definite under varied conditions as the diminution of resist- 
ance noticed in the case of iron filings. "These two speci- 
fically different effects have to be recognised, and it would be 
advisable, to avoid misunderstanding, to use a single term to 
indicate both these effects and distinguish them from one 
another, by calling the one positive and the other negative. 
The term coherence applied to the normal diminution of 
resistance exhibited by certain metals by the action of electric 
waves cannot be applied in all cases, as there is another class 
of substances which exhibits, under normal condition3, an 
increase of resistance. The term ‘' decoherence” has been 
used to indicate the effect of mechanical tapping on fatigued 
substances : this produces an increase of resistance, and at the 
same time restores the sensitiveness. The action of tapping 
on the fatigued specimen of the latter class is, however, 
a diminution of resistance. 


— 


* An abstract of a Paper read before the Royal Society. ' 

t “On a Self-Recoveriog Coherer, and the Study of the Cohering Action 
of Different Metals.” Proc. Roy. Soc, Vol. LXV. The Electrician, July 2l, 
1899. 
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I have shown in a former Paper that the seat of sensitive- 
ness is confined to the surface layer of the sensitive substance, 
and that the nature of the substratum has little or no effect on 
the sensitiveness. Thus, a substance which exhibits a strong 
diminution of resistance, if coated with an extremely thin 
layer of a substance of the other class, will now exhibit an 
increase of resistance. It is seen that the action is one of the 
bounding Jayer or skin of the sensitive substance. There is a 
simple Sanscrit word, twach, which means the skin; and as 
the phenomenon dealt with in the present Paper is one of 
sensitiveness of twach, I shall use the expression electric 
touch” in the restricted sense of contact sensitiveness to 
electric stimulus, the touch being regarded as posttive when 
electric oscillation produces an increase of conductivity or 
diminution of resistance, and negative when the contrary effect 
is produced. Substances which exhibit a decrease of resist- 
ance will be called positive, and those which show an increase 
will be regarded as negative. The above terms are to be 
regarded merely as convenient substitutes for long descriptive 
phrases. | 

In order to find out the principal factors of electric sensitive- 
ness, the following are some of the directions in which a 
systematic inquiry has been carried out :— 

A. On the difference between the mass action and the 
molecular action, with reference to the phenomenon of contact 
sensitiveness. 

B. On the change of sign of response in a receiver due to 
a variation of the radiation intensity. 

C. On the physico-chemical changes produced in a sensi- 
tive substance by the action of electric radiation, and on the 
radiation products. 


D. The phenomena of electric reversal, and of radio- 


molecular oscillation. 

E. On “fatigue,” and the action of mechanical tapping 
and other disturbances by which the sensitiveness of a fatigued 
receiver may be restored. | 
. F. On the nature of the passage of electricity through im- 
perfect contacts, and the effects of various physical agents on 
the conductivity. 

G. On the systematic study of the contact-sensitiveness 
exhibited by metals, non-metals, and metalloids. 

H. On the contact-sensitiveness exhibited by alloys and 
compounds. 

I intend to treat the above subjects in some detail, and in 
the present Paper will deal specially with tho first five lines of 
investigation. These, it is hoped, will afford an explanation 
of some of the most perplexing anomalies, All the subjects 
mentioned above are inter-dependent, and their treatment in 
one Paper would make the subject very complicated. It would 
be easier to take a more generalised and complete view of the 
subject as a whole, after each of the above-mentioned inquiries 
has been separately considered. 


Mass Action and Molecular Action. 


Of the attempts made to explain the action of contact- 
sensitiveness, Prof. Lodge's theory of coherence has been the 
most suggestive. The coalescence of water and mercury 
drops in Lord Rayleigh’s experiments, and Prof. Lodge's 
observation of the welding of two metallic spheres by a power- 
ful oscillatory discharge in the neighbourhood, lend much 
support to the theory of electric welding, which explains in a 
simple manner the diminution of contact-resistance of various 
metallic powders when subjected to electric oscillation. On 
this theory it follows that all imperfect contacts should exhibit 
adiminutionof resistance. I have, however, found that there are 
substances, of which potassium may be taken as a type, which 
exhibit an increase of resistance. Potassium is not a solitary 
instance: I have found a large number of elements exhibiting 
this action; the number of compounds which exhibits a 
similar action is also numerous. Other phenomena will be 
„presently described which would show that the theory of 
coherence is inadequate. From the above it would appear 
that the phenomenon is far more complex than was at first 
supposed. From various considerations, it would be best to 
distinguish between two different classes of actions, which may 
conveniently be described as mass action and molecular action. 


Mass Action.— By this is meant the general action, say, 
between any two masses when placed in a strong electric field : 
under the given circumstance sparking may take place, and 
the two bodies may thus be welded together. The action is 
non discriminative— that is to say, it will be the same whatever 
the chemical or physical nature of the substance may be. 
The best way of showing this action is with drops of liquids 
with surface contamination, for any incipient welding will be 
at once exhibited by the complete coalescence of the drops. 
The non-discriminative nature of the action is shown in a 
striking manner in the following experiment. It may be 
mentioned here that fragments of solid potassium exhibit an 
increase of contact resistance. Potassium heated under 
melted (hard) paraffin wax was stirred by a glass rod till the 
molten metal was broken up into numerous spherical drops. 
These coalesced when placed in an intense alternating electric 
field. It is, however, to be borne in mind that in this experi- 
ment the substance is in the form of a liquid, and that in this 
particular condition certain molecular changes, to be pre- 
sently described, cannot very well take place. 

Molecular Action.—By this I mean the allotropic modifica- 
tion produced in a substance by the action of electric waves, 
the allotropism being due to the difference in the atomic or 
molecular aggregation. It will be shown that such mole- 
cular action does take place by the action of electric radiation, 
and that all the observed effects of the variation of resistance 
in a sensitive substance may be explained by the theory of 
allotropic modification due to the above cause. Experiments 
in support of the view described above will be presently given. 
The effect due to molecular changes is also expected to be 
modified by the chemical nature of the substance: thus the 
molecular action due to radiation, giving rise ultimately to the 
variation of conductivity of the sensitive substance, will be 
discriminative in contradistinction with the mass action. I 
have obtained numerous proofs, which will be described in a 
future Paper, that the nature of the reaction given by a 
gensitive substance depends on its chemical nature. 


On the Change of Sign of Response in a Heceiver due to a 
Variation of the Radiation Intensity. 


After finding the increase of resistance exhibited by a 
certain class of substances, I wished to see whether these 
exhibited any further difference as compared to substances 
which exhibit a diminution of resistance. In my determina- 
tion of the index of refraction of sulphur for the electric ray 
s Roy. Soc., 1895) I used the method of total reflection. 

often noticed that just before total reflection, when the 
intensity of the transmitted beam became comparatively 
feeble, the receiver indicated an increase instead of the usual 
diminution of resistance. Prof. Lodge mentions in one of his 
Papers that an iron filings coherer exhibits an inerease of 
resistance when acted on by feeble intensity of radiation. 
Thus, if positive substances like iron give a negative reaction 
with the diminution of radiation intensity, negative substances 
may be expected to give a positive reaction with feeble radia- 
tion. Very sensitive substances are not well adapted for an 
exhibition of this reversed action, possibly because the range 
of sensibility is comparatively great.. But it is not difficult 
to demonstrate this property in the case of moderately sensi- 
tive substances. The following experiments with a moderately 
negative substance (arsenic) and a moderately positive 
substance (osmium) will bring out the interesting peculiarity 
in a clear manner. The intensity of radiation may be varied 
in two ways—(1) by removing the radiation farther and 
farther from the receiver; (2) by using polarised radiation 
whose intensity is varied by the rotation of an analyser. In 
the following experiments the first method was used. 


Experiments with Arsenic Neceirer.— A receiver was made of 
freshly-powdered arsenic. A radiator was used which emitted 
radiation of great intensity. It was at first placed close to 
the receiver, and there was produced a moderate increase of 
resistance in the receiver. It was then removed farther and 
farther, the increase of resistance produced becoming less and 
less. When the distance was increased to 25cm. the action 
was reduced to zero: this was found to be the critical distance, 
for when the distance was increased to 300m. there was now 
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produced a diminution of resistance. The receiver continued 
to exhibit a diminution until the radiator was removed to a 
distance of 70cm., when the radiation intensity was too feeble 
to affect the receiver. 

Now, this critical distance may approximately be regarded as 
a measure of the sensibility of the substance under the given 
conditions. In this particular case the electric touch has a 
negative sign. If by any means (some of which will be 
described later on) the substance becomes more sensitive—i.c., 
more negative—the critical distance will be increased. On the 
contrary, if the sensibility becomes lees (the substance tending 
towards positive direction), the critical distance will be 
decreased. The application of this principle is of importance, 
as affording a means of determining the variation of sensibility 
under. different conditions. | 
| Experiments with Osmium Jieceiver.— Substances which are 
positive give & diminution of resistance when the radiator is 
close to the receiver, and an increase of resistance when the 
radiator is beyond the critical distance. Thus, the critical 
distance of an osmium receiver whose normal action is 
feebly positive was found to be about 250cm. At a distance 
of 800cm. a galvanometer in the receiver circuit gave a 
deflection of —8 divisions, but at a distance of 200cm. the 
deflection became + 4 divisions, and at a reduced distance of 
50cm. the deflection increased to + 150 divisions. 

In order to avoid confusion, we may choose to call the effect 
due to very intense radiation as the normal action. The sign 
of the normal action might further be verified by obtaining a 
reverse action with a feeble radiation intensity, 


Molecular Changes Produced tn Matter by the Action of Electric 
| Wares. 


A sensitive receiver, made say of iron powder, becomes 
suddenly conducting by the action of electric radiation ; but 
the sensitivenee of the receiver is lost after the first response, 
and it is necessary to tap it to restore the sensitiveness. On 
the ‘theory of coherence, the loss of sensitiveness is explained 
by supposing that electric radiation brings the particles nearer 
and -welds them together, and that the sensitiveness can then 
only be restored by the mechanical separation of the particles. 
This supposition, however, fails in the case of substances 
which exhibit an increase of resistance by the action of radia- 
tion. It may, however, be supposed that by some process 
little understood the particles are slightly separated by the 
action of electric waves, thus producing the observed increase 
of resistance. On this view, however, the restoration of sen- 
sitiveness by tapping remains unexplained. Again, if the 
increase of resistance is due to a slight separation of particles, 
suitable small increase of pressure ought to restore the original 
conductivity, as also the sensitiveness. It is, however, found 
that & considerable pressure is required to restore the original 
current, as if the outer layer of the particles were rendered 
partially non-conducting by the action of radiation, and had 
to be broken through before the original current could be 
re-established. It is also found that, though the seusitiveness 
is restored by this expedient of increasing the pressure, yet 
the restoration is only partial, and that after a repetition of 
this process the receiver loses its sensitiveness almost com- 
pletely. l 

I have attempted to find out an explanation of this obscure 
fatigue” effect. Thig subject will best be treated in con- 
nection with the anomalous behaviour of silver, which I find 
is also in a manner connected with the fatigue effect. Silver, 
as indicated in my last Paper, sometimes exhibits an increase 
and at other times a diminution of resistance. The anomaly 
cannot be explained on the supposition of the different effects 
due to variations of radiation intensity, for the anomaly 
persists even when ihe intensity of řadiation is kept constant 
by keeping the radiator at a fixed distance. 

In order to explain these actions, I assume provisionally 
the following bypotheses, whicb, with the necessary deduc- 
tions, are given below :— 

(1) That electric radiation produces molecular changes or 
allotropic modification in a substance. 

(2) That, starting from the original molecular condition A, 


the effect of radiation is to convert it, to a more or less extent, 


into the allotropic modification B (the. latter condition will 
be designated as the radiation product"). It follows that 
this change from one state to the other must be accompanied 
by a corresponding change in the physical properties of the 
substance. ö 

(8) As one of the properties of a substance is its electric 
conductivity, any allotropic changes produced by radiation 
should be capable of being detected by a variation in the 
conductivity of the substance. 

(4) That, after the molecular change from A to B condition 
has reached a maximum value, the further action of radiation 
would be to convert, to a greater or less extent, B to A. If 
such molecular reversal does take place, there ought to be 
(see No. 8) a corresponding electric reversal. 

(5) That the ultimate loss of sensitiveness, known as 
“ fatigue," is due to the presence of the radiation product 
or D variety along with the A variety, the opposite effects 
produced by the two varieties neutralising each other. 

The justification for the above hypotheses is to be sought 
for: (1) From analogy with other known radiation pheno- 
mena, which give rise to allotropic modifications of a sub- 
stance: (2) from experimental proofs (a) of the allotropic 
transformation being attended with changes of the conduc- 
tivity- of the substance; (ö) of the existence (and, if possible, 
the production by chemical means) of an allotropic modifica- 
tion of a substance analogous to the radiation product (or B 
variety) whose reaction should be opposite to that of the sub- 
stance in a normal condition (A variety); (v) of the assump- 
tion that, when by the action of radiation the form A has 
been transformed into the form D, to a maximum extent, the 
further action of radiation is to reconvert to a mora or less 
extent the form B into the form A, such transformations 
giving rise to electrio reversals; (d) of the existence of the 
radiation product in a fatigued specimen. 

The above-mentioned hypotheses will obtain still stronger 
support if further deductions from the above theory aro borne 
out by crucial experiments. 

5 will now describe investigations on the lines sketched 
above. 


(To be continued. ) 
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MOSCOW ELECTRIC TRAMWAYS. 


The recently opened electric tramway in Moscow was describel 
hy Herr Erich Krannhuls in the FKlektrotechnische Zeitschrift of 
February 8th. It is a converted horse tramway, three lines out of a 
total of 53 miles having now been electrically equipped, — The first 
of these starts at about three-quarters. of a mile from the centre of 
the town and runs outwards for a distance of 2 miles. The second 
line is an extension of the first, and has a length of 14 miles ; while 
the third is about parallel to the second line for 14-miles, and then 
bends round at right-angles for à distance of -three-quarters of 4 


mile and joing the first line, the length cof the whole system at 


present being therefore 5$ miles. All is doutle-track with tlie 
exception of tho last-mentioned -mile section of the third line, 
which is single-track, The distance between the centres of the tracks 
is 12ft., and the gauge is öft. Phenix girder rails, weighing 611b. 
per yard, are employed on lines 1 and 3; Vignole rails, weighing 
41m. per yard, and laid on wooden sleepers, on line 2. The smallest 
curve has n radius of 56ft., and the steepest gradient is 2:32 fer 
cent. for à distance of 100 yards. 

The energy for working the tramways is supplied from a sub- 
station in the centre of line 2, this being in connection with the 
electric supply station of the lighting company 49 miles distant. 
Two thousand volt three-phase current is brought from the latter by 
underground three core cables and transformed into 550 volt con- 
tinuous current by four 85 kw. Siemens and Halske motor-generator, 
the motors of which receive the current at 2,000 volts pressure, and 
are coupled by insulated flexible couplings to the internal pole con- 
tinuous current dynamos. A battery of 1,000 ampere. hiours capacity, at 
a discharge rate of 400 amperes, is employed, which is charged inde- 
pendently in two gets every one or two months, it being otherwise 
connec‘ed simply ia parallel with the bus bars The switchboard, 
although simple, bas some interesting features, and a diagram of its 
connections is given in Fig. 1. : 

The feeders are overhead as well as the trolley-wire, but they are 
to be replaced ehortly by underground cables armoured with iron 
ribbon, Each is led through an automatic cut-out, according to 
usual practice. In connection with these is a simple means of tests 


THE ELECTRICIAN, FEBRUARY 23, 1900. 


629 


ing. A series of two sets of incandescent lamps are arranged as 
shown in the figure. If one of the automatic cut-outs falle, the lamps 
burn at 110 volts pressure ; if the insulation is perfect they will burn 
a dull red; and in the case of a ehort-circuit on the line, one set will 
burn brightly and tbe other dull red. | 
There is also a main switch in the sub-station, which switches off 
the battery with one movement, and the bigh-pressure line with a 
recond, thus cutting off the current from the line. 
is divided into sections in the usual manner, and supported 18ft. 
above the track by double-bracket poles, from 115ft. to 130ft. apart. 
The motor cars number 23, of which 10 are equipped with two 
motors of 20 E. . rating each, and the remainder with a single motor. 
The old horse cars are employed as trailers. A motor car full weighs 
107 tons, and a trailer, also full, 4˙7 tons. As an experiment, a 
battery car is being tried on line 2, fitted with 200 Tudor cel's, 
having a capacity of 30 ampere-hours and a weight of 28 tons. This 


caris fitted with a trolley as well, so that the cells are charged fiom : 
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H. Sp.— High-pressure cab'e. 
bl.—Fose. 
B.T.—Ligbting transformer. 
Z.— Meter. 
D. A. Three-pole switch 
V.—Voltmeter. 


I. A—Two-pole swi:ch. 
U. B.- Switch for lighting. 
Bt.— Storage battery. 
E. A.— Rinzle-phase switch. 
U.—Throw-over switch. 
A.—Ammeter. 


Switchboard Connections for Moacow Tramways. 


the overhead line. The seating capacity of the cara is 20, and there 
is room for eight on each platform ; there are no roof seats. As 
trolley a Siemens sliding bar is employed, A short-circuiting brake is 
usually made use of supplemented by amechanicalandareversing brake. 

There are usually 18 or 19 motor cars on the road, from 7.30 aim. 
until midnight, in summer with trailers and in winter without. The 


The trolley wire: 
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standard Ep js 6˙6 miles an hour within the town, and 8 miles an 
hour outside. Stopping places are from 270 to 330 yards apart, and 
the cars run at a 4-minutes headway, except in winter, when a 10- 
minutes service suffices outside the town. 

Originally three motor-generators of the size already indicated 
were estimated to be necessary for this work, with a fourth in 
reserve; but so great is the levelling effect of the battery—whose 
erection was only decided upon after the original plans had been 
made—that actually one motor-generator usually suffices, aud two are 
only required at the very greatest load. During four weeks in 
August, 46,700 car-miles and 33,400 trailer-miles were traversed, 
equivalent to 63,400 car-miles if one trailer-mile be taken as equiva- 
lent to half a car-mile. The consumption of energy was 43,764 kW. 
metered from the continuous-current terminals, and 53,534 kw. from 
the three-phase terminals, showing a transformation efficiency of 
8l per cent, and a consumpticn per car-mile of 844 watt-hours 
three-phase current, or 690 watt-hours continuous currents | 


$ á Distributing Board 


_E.V.—Electrostatic voltmeter. 
A.M.—Wattmeter. 
B.Z.—Met r fur tramway current. 
Sp.—Fecders. Cx Single-pole switch. 
S. R.— Rail return. ; 
Gl.—Lamp rheostat. 
II.Z.— High- pressure meter. 


H. W. Main circuit resistance. 
A. A.- Automatic cut-out. 
R. W. —Begulating resistance. 
G. G.—Continuous- current generator. 
D. M. —Three-phase motor. 
A. W.— Starting resistance. 


The buildipg of the line was commenced in August, 1898, and 
part of the line outside the town was working in March, 1899. 
Conseat was only obtained to eect an overhead wire inside the 
town on June 16, 1899, and vet the whole system was completed 
and thrown open to the public by July 27. All the work was 
executed by the Russian branch of Messts. Siemens and Halske. 


CORRESPONDENCE. 
THREE PHASE RAILWAYS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig : Published in your last issue I find a letter from Mr. 
Kilburn Scott, under the above heading, in which that gentle- 
man states that I implied by my remarks on the “ Swiss 
Visit,” at the Institution of Electrical Engineers, that ** the 
Swiss firms did not understand the continuous-current series 
motor and the series parallel controller." I wish to say that 
this is a misstatement on the part of Mr. Kilburn Scott, 
and if he will refer to the remarks I actually made he will find 
tbat I neither said or implied anything so foolish. If Mr. 
Scott’s "impression is that America cannot teach Swiss 
electrical engineers anything," I am afraid his impression is 


wrong. Swiss engineers can learn much from America, and 
America from Switzerland. 

At the meeling above referred to I compared the probable 
velocity-time curves of the Central London Railway and of a 
mountain railway, and showed how one might form an idea 
of the relative motor losses from the shapes of the two curves. 
Now, Mr. Kilburn Scott tells us that the shape I sketched for 
the velocity-time curve of the Central London Railway was 
quite wrong, and he shows what the shape ought to hava 
been. I reproduce this in Fig. 1. I would like to ask Mr. 
Scott if he is serious in imagining that it would pay best to 
work with such enormous accelerations, run at constant 
velocity, and absorb practically the whole kinetic energy of 
the train in the brakes when the train is stopped, for this 
is what his diagram shows. And yet this is what he seems to 
imply by saying it seems an essential for keeping a good 
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time schedule , , . . that the maximum speed should 
be kept as constant as possible.” 

In the first place, the area of a velocity-time curve represents 
Space passed through; hence, if we draw any number of 
curves on the same base line, each of which includes the 
same area, each curve represents one possible method of 
covering the same distance in the same time. 

In Fig. 2 three curves are drawn, all having the same 
maximum velocity, all including the same area, hence all 
representing the same space passed through in the same time. 
A glance at the diagram shows that in the different cases the 


on — 


‘Stops at 920 yards interval...” 
Fia. 1. 


power wasted in the brakes on stopping the train is very 
different. In fact, the more rapid thé initial acceleration, the 
greater is the portion of the kinetic energy of the moving 
train available for coasting before the brakes are applied. The 
tendency should therefore be to obtain rapid accelerations up 
to the maximum velocity, then to shut off current completely, 
coast as far as possible, utilising to the best advantage the 
kinetic energy of the train, so that when the brakes are applied 
the velocity is comparatively small. 


BRAKES APPLIED 


BRAKES APPLIEQ 


VELOCITY 


BRAKES APPLIED 


Fic. 2. 


I show in Fig. 9 an actual case for the Central London 
Railway between the stations Queen's-road and Notting Hill- 
gate. I also show the programme Mr. Scott proposes—viz., 
to accelerate for -th time between stations, ran at constant 
velocity for 15ths, and reserve the remaining goth for bringing 
the train to rest by the application of the rakes—if, indeed, 
such a heavy braking effect could be produced. 

The area of the two curves is the same, so the same schedule 
time is maintained. 
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BRAKES APPLIED 


In case (1) the mean acceleration, while the current is on, 
is 1:52ft. per second per second, requiring therefore 1051b. 
draw-bar pull per ton of train, irrespective of friction and 
gradients. In case (2) the acceleration is 5ft. per second per 
second requiring 845lb. per ton of train. Now, even assuming 
the locomotive heavy enough to give this draw- bar pull (which, 
by the way, is very far from being the case), what advantage 
do we get? We have to make our motors capable of exert- 
ing a tractive effort three times as great in (2) as in (1), we 
have to put up with the enormous current fluctuations caused 


thereby, and we waste about nine times as much energy in the 
brakes, since in (2) they are applied at 17 miles and in (1) at 
6 4 miles per hour. Let us see what energy is wasted in the 
brakes. In case (1), after deducting an allowance for over- 
coming friction and grades up to end of journey, we have & 
balance when the brakes are applied of 2,100 ft. lbs. per ton of 
train. To form some idea of the amount of this, consider it 
spread out over the whole journey of 91 seconds; we get then as 
the equivalent of the energy absorbed by the brakes & conti- 
nuous expenditure of 6 E. p. for the 94 seconds. 

In case (2), after making allowance for energy required to 
carry the train to the end of the journey after the brakes are 
applied, we still have a balance of 18,500 ft. lbs. per ton, 
which is equivalent to an expenditure of 54 B. p. during the 
94 seconds of the journey. | 

It is not necessary to go on showing the absurdity of case (2). 

The moral of all this is that the velocity-time curve for 
the Central London Railway will not be flat, but peaked; the 
train will be accelerated for from one-third to half the time 
occupied for the journey between two stations, it will run at 
ils maximum velocity for but one instant, so that a three- 


| phase motor would be running continually very inefficiently, 


whereas with series-parallel controllers and series motors the 
latter would be in one or the other of the“ running” posi- 
tions (i. e., with all resistance out) for a large proportion of 
the time ; moreover, when this is not the case the efficiency 
of the combination is manifestly higher than could be the 
case with induction motors, 

Of course, this argument only applies to railways where a 
quick time schedule is required and the stations are very 
near together. On a mountain railway, on the other hand, 
where the maximum velocity is five miles per hour and where 
the distance between stations is say one mile, an acceleration 
ot 1ft. per second per second would be ample, arriving at the 
final velocity of five miles per hour in 7:3 seconds. In this case 
the tractive effort per ton necessary for accelerating is 70lb., 
whereas the tractive effort at constant speed on a 25 per cent. 
grade is 575lb. per ton. The main point i3 that, whereas 
on the Central London the accelerating forces are about 
twice those required for overcoming friction and gradients, 
and the acceleration lasts for about one-third of the journey, 
on the mountain railway the accelerating force may be about 
one-eighth of the tractive effort required for friction and 
grades, and is exerted for say ¿pth of whole journey between 
stations. In fact, in the former case the acceleration is the 
all-important point, in the latter it is the least important.— 
Yours, &c., M. B. Frevp. 


London, E.C., Feb. 19. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Mr. E. Kilburn Scott, in his letter in your last issue, 
has criticised some of my remarks on the above subject at the 
Institution of Electrical Engineers in a manner which seems 
to show that he does not fully appreciate my meaning,or even 
the conditions of the problem. 

That the engineer getting out his quantities and arranging 
the line would take into account the greatest traffic that could 
possibly be expected is surely self-evident. What I pointed 
out was that, given all reasonable foresight, it is yet the un- 
expected that always happens, and the advantage is with the 
system which is least likely to be deranged by conditions not 
foreseen in the design. It is here, I submit, that the con- 
tinuous current is superior to multiphase for working traction 
motors. 

My suggestion to increase the tension on continuous current 
lines to 750 volts was, of course, based on the fact that multi- 
phase lines (viz., the Engelberg and Burgdorf-Thun railways) 
have already been equipped for that voltage. An increase 
of voltage will reduce the amount of copper required in about 
equal proportion with either system, while with any given 
voltage, length between feeding points and percentage loss, 
the advantage will be with continuous currents, owing to the 
fact that two out of the three conductors must be of copper 
for the three-phase line.—Yours, &c., A. E. Levin. 


London, S.W., Feb. 19. 
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AN ELECTROLYTIC CENTRIFUGAL PROCESS FOR 
THE PRODUCTION OF COPPER TUBES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: My attention has been drawn to the two letters 
appearing in your issue of Feb. 16. 

I quite agree with Mr. Henry Wilde that there is nothing 
new in revolving a cathode, as this has been practised for a 
great number of years. Mr, Wilde’s letter makes it quite 
clear that his process has no feature in common with my 
centrifugal process. What I claim to have discovered is that if 
the cathode is revolved at a sufficiently high speed so as to 
generate an appreciable amount of centrifugal force, remark- 
ably smooth deposits can be obtained at very high current 
densities, and the voltage is considerably reduced. I have also 
observed that there is a critical speed at which excellent 
copper depogits can be obtained which cannot be obtained at a 
lower speed. 

I am well acquainted with Mr. Henry Wilde’s patent, in 
which he claims imparting a rapid whirling or rotating motion 
to a depositing solution either by means of paddles or 
rı volving the electrodes. I am not aware that Mr. Henry 
Wilde had discovered that by rotating the cathode at a certain 
speed smooth deposits of copper could be obtained at remark- 
ably high current densities, even when a very large percentage 
of free acid is present in the electrolyte. If Mr. Wilde had 
appreciated the advantages of centrifugal force, why does he 
state in his patent that a paddle revolved in the electrolyte is 
a good substitute for revolving the electrodes ? The American 
patent authorities, after carefully studying Mr. Henry Wilde's 
patent, have decided to grant me a patent for my centrifugal 
process. 

With reference to Mr. W. Stepney Rawson's letter, I should 
like to state that I have made tubes 12in. in diameter on a 
practical scale by my process, which are better than any 
tubes made by the Elmore process, as there is no tendency to 
exfoliate. It might interest readers of your paper if Mr. 
Stepney Rawson would give some particulars of the process 
that was tried, and also state whose process it was and what 
speeds were used, the composition of the electrolyte, &c.— 
Yours, &o., SHERARD CowPER-COLES. 


INGLETON WATER POWER ELECTRIC SUPPLY 
WORKS. 


TO THE EDITOR OF THE ELECTBICIAN. 


Sin: In connection with your article on the Ingleton 
electric lighting works last week, we shall be glad as a 
matter of fairness if you would point out that not only were 
we the pioneers of this work, having reported and prepared 
schemes some twelve months ago, but that we have also 
heavily financed the present company and are contractors 
for the whole of the electrical equipment. 

Messrs. Callenders are sub-contractors for the street wiring, 
and Messrs. Gilkes contractors for the turbiaes.—Yours, &o., 

London, Feb. 20. Drake AND GORHAM. 


[We have been asked by Messrs. Gilbert Gilkes and Co., 
of Kendal, to correct a misstatement, viz., that they '' were 
the principal contractors.” They inform us that they were 
the engineers for the whole electrical work as well as con- 
tractors for the water power part.— Ep. L.] 


THE ELECTRICAL ENGINEERS (R.E.) VOLUNTEERS 
“ SEND-OFF" DINNER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The Dinner Committee have the gratification of an- 
nouncing that Lord Kelvin has most kindly consented {o remain 
in London a week longer than he had originally intended in 
order to preside at the send-off " dinner on March 8:d. 

In order that the final arrangements for the dinner may be 
completed without loss of time, the hon. treasurer (Mr. Henry 
Edmunds, 2, Queen Anne’s-gate, London, S. W.) would be 
glad to receive remittances (£2 each) as soon as possible from 
those gentlemen who wish to be present (or to act as hosts 


without attending), but who have not yet communicated with | 


him on the subject. —Yours, &c., W. G. MeMiLLAx, 
London, Feb. 20. Hon. Sec. to the Dinner Committee. 


CITY ELECTRIC LIGHTING. 


At yesterday’s meeting of the Court of Common Council the Streets 
committee reported that they had bad under consideration lettera from 
the Charing Cross and Strand Electricity Supply Corporation with regard 
to the manner in which the company proposed to carry qut the financial 
arrangements for dealing with the City of London Electric Lighting Order, 
1899. The first letter states that the directors think that the beat course 
will be to make arrangements for vesting the provisional order in a new 
company, as, apart from the question of capital adjustments, intricate 
accounts would have to be kept, which in a separate company would bs 
wholly avoided. The time for purchasing the undertaking by the City 
Corporation is considerably earlier than the time provided in the com- 
pany’s other orders, and this, if the capital is part of the Charing Cross 
and Strand company's, would cause serious difficulties. It is therefore 
proposed to register a new company with a nominal capital of eay 
£1,000,000, and with borrowing powera for £500,000. The directors of 
the Charing Cross and Strand Co. would ask their shareholders for powers 
to invest eay £200,000, to be lent to the new company at 4 per cent. 
interest under certain conditions. 

A second letter reports the result of an interview which the chief 
engineer and the secretary of the company had with the assistant engi- 
neer-in-chief of the Postal Telegraph Department, at which suggestions 
were made by the Post Office authorities that it might be possible for the 
works contemplated by that department and the works requisite under 
the provisional order to ba carried out simultaneously. Arrangements 
would then be made for jointly carrying out the excavation and pre- 
liminary reinstatement and the laying and jointing of the Post Office 
distributing pipes and the company’s maius, and the Post Office suggest 
that the undertakers of the provisional order should do all this work. The 
very great advantages of such a course being pursued to all concerned, 
including the City Corporation, should they eventually purchase, are 
insisted upon. It is doubtful (the letter continues) whether, if ths Chariog 
Croes and Strand Co. carry out the works, they would feel quite justified 
in undertaking this extra responsibility, but if the suggestion for the 
incorporation of a new company were adopted, special powers could be 
taken to deal with the question. 

On this correspondence the Streets committee recommended That 
the company be informed that, provided they obtain the sanction of the 
Board of Trade to the formation of a new company, the Corporation wi | 
offer no objection, on the express understanding that it will in no way 
prejudice the Corporation or electric light consumers, and on an under- 
taking being given under the seal of the company that the expenses in con- 
nection with the formation and the carrying on of such new company shall 
form no part of the purchase money in the event of the Corporation 
deciding to purchase the undertaking.” 

Mr. A. C. MORTON moved to omit from the recommendation the words 
“and the carryingon." There would be an advantage to the Corporation 
in the proposed arrangement, as the City supply would be kept entirely 
separate and the accounts simplified, but to say that the expenses of 
carrying on the company should not be charged against the purchase money 
was absurd, as under the present agreement the compeny had power to 
make the charge with referencé to the existing company. i 

Mr. WALLACE asked why a new company was to be formed? The 
Charing Cross Co. undertook if they were granted the order to perform 
certain duties. Immediately they obtainel their concession they came to 
the Court witha proposal to form & new company with £1,000,000 nominal 
capital and borrowing powers for another £520,009. This was exactly 
repeating the course which had caused the City so much trouble in 
the past. If the proposal were agreed to it would be possible for 
the City of London Electric Lighting Co. to purchase shares in thie new 
concern, and by-and-5y practically to control it. If that happened there 
would be no real competition in the City. Unless the City were to receive 
something substantial in return, he hoped the Court would refuse to have 
anything whatever to do with this proposal. 

Mr. H. O'BRIEN reminded the Court that one of the strongest argu- 
ments in favour of the Charing Cross Co. having the order was that they 
had a large night demand, and therefore by working the City day demand 
the City would get the light much more cheaply. If a new company were 
formed it would of course be in exactly the same position as the City of 
London Co., and the City would get abeolutely no benefit. 

Mr. J. H. LILE contended that bad there been the slightest idea that 
the Chariog Cross Corporation were to form a new company to carry out 
their concession, the Court would never have consented to their receiving 
the order. 

Mr. F. McCARTHY suggested that if the company required more 
money, instead of promoting a new concern it should have come to the 
Court and allowed the City Corporation to take a number of shares. 

The CITY SOLICITOR (Mr. H. Homewood Crawford) said the Charing 
Cross Co. undoubtedly gave Sir Courtenay Boyle the assurance that they 
had ample capital for carrying on the concern, and on a subsequent occa- 
sion, when the City attempted to insert words in the order to prevent any 
assignment to another company, the assurance was repeated. He therefore 
was peraonally much surprised when the suggestion was put forward that 
they bad not sufficient capital without forming a new company. The idea 
of the committee was that it would be extremely unfair that the Corpora- 
tion should give any assent whatever unless they were absolutely certain 
that the formation and the carrying on of the new company would not in 
any way increase the purchase money in the event of the Corporation 
exercising its option. 

Mr. HUDSON,§ replying, expressed surprised at the discussion. This 
was simply a formal arrangement for obtaining the necessary additional 
capital to carry out the works. The words of Sir Courtenay Boyle's report 
were: They propose to spend £800,000 on the City undertaking, and to 
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raise the necessary money by increasing their authorised capital.” Very 
good reasons were shown why the formation of a new company was the 
best form of raising the additional capital. The Corporation would be 
absolutely protected from additional charges, and there would be no pro- 
motion money to be paid. f 

Mr. Morton's amendment, having been seconded, was then negatived. 

The original report was then voted on, and also rejected. 

The Streets committee in a further report reminded the Court that on 
Nov. 2 last the eite secured by the Charing Cross and Strand Electricity 
Supply Corporation for a generating station at Marsh Gate-lane, Bow, was 
approved, subject to certain conditions (ee The Electrician, Nov. 3, 
1899, p. 54*. 

Tbis decision was communicated to the company, who objected to 
the proposed conditions as being beyond the scope of the Corporation’s 
power under the order. Correspondence on the subject had fol- 
lowed, the company pointing out that if the suggestion tbat the 
approval of the plans for the generating station is to be a con- 
dition precedent to the Corporation giving its consent to the pro- 
posed site, there is no such stipulation in the provisional order, and the 
company therefore ask that they should be left with an unfettered dis- 
cretion in the construction of the station. With regard to the require- 
ment that the Corporation should be at liberty to purchase tbe whole of 
the 74 acres of land at Marsh Gate, instead of five acres, as proposed 
by the company, the company expressed a readiness to give way on this 
point, except that a portion of the land might be required for the purpoee 
of joining up the company’s system and the possible supply of electric 
current in bulk to the local authorities, for which pur a certain 
portion of the land weuld have to be retained by the company. The 
Streets committee now recommended that the conditions agreed to by 
the Corporation on Nov. 2 last, in approving the aite for the generating 
station, be modified to meet the views of the company on the distinct 
understanding tbat the exact position of the City generating station on 
the site is to be agreed to and defined on a plan to be mutually approved 
by the Corporation and the company, and that the station is to be self-con- 
tained and complete in every respect for'the purposes of the City under- 
taking. 

Mr. M. WALLACE moved that tbe report be referred back, as the price 
to be paid for this site was three or four times its real value. 

Mr. A. C. MORTON asserted that all the opposition to these reports 
really came from the friends of the City of London Electric Lighting Co., 
who were endeavouring to destroy the competition offered by the new 
company. If the company built the generating station with the approval 
of the Court, they would be under no obligation to sell it when the Cit 
desired to purchase, and then where would the City Corporation be wit 
all ita cables, &c., but no generating station ? 

Mr. HUDSON (chairman of the committee) explained that the arrange- 
ment was a fair and proper one for the continuance of the work of the 
company, and the amendment having been negatived, the report was agreed 
to. 

The committee also recommended that the company be permitted to 
lay mains in tbe western district of the City, under the direction and to 
the eatisfact‘on of the engineer and electrical engineer, and this was agreed 
to. : 
On Oct. 5 last the Court agreel to cofnply, on certain conditions (see 
The Electrician, Oct. 6, 1899, p. 851' with tho application of the 
City of London Electric Lighting Co. for permission to alter the standard 
pressure from 100 volts to 200 volts. These conditions were objected to b 
the company, but the Court on Nov. 2 (The Electrician, Nov. 3, 1839, 
p. 54) decided to adhere to the conditions, whereupon the company 
appealed to the Board of Trade. The Streets committee now submitted 
the decision of the Board of Trade on the matter, dated Dec. 12, 1899. 
This decision confirms the conditions,laid down by the Corporation, with 
further condition-—' That no change shall be made in the preesure of the 
supply to any premises which on June 16, 1896, were supplied with energy 
by the undertakers, except with the consent of the consumer.” 


...... 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday 5 ew Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, & and 3, Salis -court, Fleet- 
street, London :— l 

READY. 


(Price 12s. 6d., by post, 13s. 8d.; Colonies, 14*.; abroad, 14s. 6d. (United 
States, 108.) 


The Electrician " Electrical Trades’ Directory and Hand - 
book for 1900 (corrected to January 31st, 1900).—In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use of 
municipalities and companies contemplating applying to the Post- 
master-General for a Telephone Licence. This sectioa of the book 
now includes the new model form of Licence issued by the Postmaster- 
General in January, the Telegraph Acts and Orders passed by 


Parliament in 1899, and other information in connection with this 
the latest development of electrical enterprise. The huge sheet 
tables of Electric Light and Power and Electric Railway and 
Tramway undertakings of the United Kingdom have been made 
complete up to the 31st January. "These sheets form a most complete 
record of electrical engineering progress in connection with electricity 
supply aud power and traction applications The Directory 
Division has been carefully extended and corrected upto Feb. 2, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is, we claim, the most complete aud correct book 
of its kind ever published in any language. An analytical dige:t 
of the contents of this volume can be obtained post free. 


*LocaLmATION OF FavLTS IN ELECTRIO LiaHT Marns.”—By F. C. 
Raphael Price õe., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIC Waves.” A Review of the Work of Hertz and his Sucoessors.— 
By Dr. O. J. Lodge, with a large number of illustrations. New and 
Enlarged Edition, 53. nett. Now ready. 


TENDERS INVITED. 

The Great Central Ratlway Co. invite tenders for the supply of 
stores aud materials during the twelve months ending April 30, 
1901, including telegraph and electric light materials, wire, fo; 
eignals and signal materials, screws, asbestos packing, indiarubber, 
brass sheets and tubing, &c. Patterns can be seen (from 26th inet. 
to March 5) on application to the storekeeper (Mr. A. W. Longden), 
Juuction-street Mills, off Ducie.street, London-road, Manchester; 
and specifications may be obtained after same date from the secre- 
tary (Mr. Oliver S. Holt), London-road station, Manchester. Fur- 
ther particulars are set out in an advertisement, and tenders must be 
sent to Mr. Holt not later than 10 am. on March 6. 


The Glasgow Corporation require tenders for ths reconstruction of 
the Glasgow tramways and the construction of new tramways, as 
detailed in specification to be obtained ot the general manager (Mr. 
Joan Young), 88, Renfield-street, where plans can be seen and 
further information obtained. Tenders must be lodged with the 
town clerk (Sir J. D. Marwick), City Chambers, G'a«gow, not later 
than 5 f. m., March 2. Au advertisement contains further particulars, 


The Visitors committee of the Lancashire County Asylum, Rain- 
hill, invite tenders for the supply and erection of (1) three Lanca- 
cashire boilers and superheatera and a Green economiser ; (2) three 
175 n. M. P. steam dynamos, with booster, switchboard, feed pumps. 
piping, tanke, cranes, and other accesories ; (3) stor. battery of 
1,200 ampere-hour capacity and acce:sories ; (4) feeder mains (solid 
5 and (5) wiring of buildings. Speciticatione, &c, can be 
obtained from the consulting engineer (Mr. Thomas L. Miller, 
M. Inst. C. E.), 7, Tower- buildings, Water-street, Liverpool. Further 
particulars are set out in au advertisement. Tenders must be 
delivered at the Asylum, addressed to chairman of committee, by 
noon of March 22. 

The Leeds Tramways committee invite tenders for one, two, or 
three steam dynamos Specifications, &c., can be obtained at the 
offices of the city engineer (Mr. Thomas Hewson, M. Inst. C. E), 
Municipal Buildings, Leeds, or of the consulting engineers (Mess 
Hopkinsons and Talbot), 26, Victoria-st, Westminster, S. W, and 
29, Princess-street, Manchester. Further particulars are given in au 
advertisement, and tenders must be delivered at the town cers’ 
office, Town Hall, Leeds, by March 21. 


The J¥tgan Corporation invite tenders for steam piping, steam 
feed pumps, and steam circulating pumps (Weir), feed water heaters, 
feed water piping, &c. Specifications from the borough electrical 
and tramway engineer (Mr. H. Collings Bishop), to whom tenders 
must be sent before March 3. An advertisement contains further 
particulars. " 

The Burton-wpon- Trent Corporation invite tendera for providing 
and erecting a complete electric lighting installation at ther 
sewage pumping station at Clay Mills. Specifications, &c , may be 
obtained of the borough engineer and surveyor (Mr. George T. 
Lynbam). Further particulara are given in an advertisement, and 
tenders must be delivered at Mr. Lynham’s office by 10 am. of 
March 5. 

The Farnworth Urban District Council invite tenders for the 
supply and erection of (1) Lancashire boilers, economisers, conden- 
sing plant, feed pne steam exhaust pipes, &c. ; (2) three 120-kw. 
steam dynamos ; (3) lighting switchboard ; (4) traction switchboard; 
(5) accumulators ; (6) ucderground cables; (7) travelling crane ; (8) 
re-cooling tower. Specification, &c., can be obtaiued from the con- 
sulting engineers (Mors Lacey, Clirehugh and Sillar), 2, Queen 
Anuc's gate, Westminster, S W., and 78, King-street, Manchester. 
An advertisement gives further particulara, and tenders must 
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delivered to the clerk (Mr. David Crossley), Council Offices, Farn- 
worth, Lancs, by March 7. 


TENDERS RECEIVED AND AOCEPTED. 
The following tenders bave been accepted by the Barnes District 


The Edinburgh Corporation invite tenders for an electric lightin Council for their electricity supply works :— 
p J y supply 


installation at Shrubhill power station. Specification can be obtaine 
of the resident electrical engineer (Mr. F. A. Newington), 5, Dewar- 
faces and tenders must reach the vown clerk (Mr. Thomas Hunter, 

S.), City Chambers, Edinburgh, by March 5. An advertisement 
gives further particulars. 


The Keighley Corporation invite tenders for the supply and erec- 
tion of the following plant at their electricity works: Switchboard 
ard balancer, 10-ton overhead traveller, storage battery, mains, con- 
cuits, arc lampe and Ios ejector condensers, exhaust pipes and 
tanks, main, steam, and feed water pipes. Tenders, addres:ed chair- 
pu 53 Electricity ccmmittee, Bridge street, Keighley, by 10 a. m. 

arch 1, 


The New Tramways committee of the Newcastle-upon- Tyne Cor- 
poration require tenders for the supply of 130 car. bodies, trucks for 
same, and for electrical equipment. Tenders to town clerk (Mr. Hill 
Motum), Town Hall, Newcastle-upon-Tyne, by March 2. 

The Sunderland Corporation require tenders for the supply of (a) 
steam exhaust, feed, and other pipes, and (b) two steam-driven 
induced draught fans and accessories. Tenders, addressed chairman 
of Lighting committee, Town Hall, Sunderland, by noon March 2. 


The Corporation of Durban (Natal) invite tenders for the supply 
ond delivery at Durban of: 1,900 tons steel girder rails, 64 tons fish 
plates, the necessary fish bolte, nuts, tie bara, and electric bonds; 
107 lots Australian hardwood stringers, with the necessary dog 
spikes. Specifications and tenders (in duplicate) to Messrs. Webster, 
Steel and Co., 5, East India-avenue, London, E.C., by March 8, or to 
town clerk, Durban, by mail delivery on or about April 2. 


The Poplar (London) District Board of Works invite proposals for 
the fitting up of consumers’ premises for the electric light free of 
initial cost to the board or the consumer. Schemes must be lodged 
with the clerk (Mr. Leonard Potts), 117, High-strect, Poplar, 
London, E., by March 1. 


The bet of Shoreditch (London) invite tenders for stores for the 
electricity department, including electric cables and sundries, 
engineers’ stores, ironmongery, tools, &c., wiring and fittings 
materials Tenders to Dr. H. Man:field Robinson, Town Hall, 
Old-street, London, E.C., before 3 p.m. 27th inst. 

The Salford Corporation invite tenders for the supply aud erection 
of electrically-driven mechanical ttokers, economisers anl fittings, 
jet condensers and pumps with steam exhaust and water pipes, 
electrically-driven feed pompi and feel pipes, and travelling crane. 
Tenders to town clerk (Mr. L. C. Evans) by 10 a.m. 28th inst. 


Tenders are invited for the supply of electrical fittings, &c., for the 
-Norfolk County Asylum, Thorpe. Tenders to clerk (Mr. P. E. 
Hansell), The Close, Norwich, by 27th inst. 


The Bournemouth Corporation require t-nders for cables, arc 


lamps, wiring, &c., for the electric lighting of the pleasure grounds. 
Tenders by March 3. 


The Aberdeen Tramways committee invite tenders for the supply 
of four electrically-equipped tramcars and other material. Tenders 
to town clerk, Town House, Aberdeen, by noon 28th inst. 

The Gloucester Curporation invite tenders for wiring the Guildhall, 
public baths and electricity works, and for supplying the necessary 
fittings. Tenders to Mr, G. Sheffield Blakeway, Guildhall, Gloucester, 
by Feb. 27. 

Newcastle-upon-Tyne New Tramways committee invite tenders for 
a 50 ton, a 25 ton, a 6 ton, and a 2 ton electric crane. Tenders to 
town clerk by noon, March 5. 

The Manchester Corporation invite tenders for stores, inclu lin 


electrical goods, for 12 months from April 1. Tenders to town cler 
by March 5. 


The Blackburn Corporation invite tenders for feeder cabl.s. 
Tenders to town clerk (Mr. Robert E. Fox) by 26th inst. 

The Rochdale Corporation invite tendera for the supply and delivery 
of electricity meters. "Tenders to town clerk by 26th inst. 

The Birkenhead Corporation require tenders for feeder and distri- 
bution mains. Tenders by March 1. 

The Huddersfield Corporation invite tenders for steel tramway 
(girder) rails. fi-hplates, &c. Tenders to town clerk by March 12. 

The South Siields Corporation require tenders for high and low- 
tension cables and ducts. Tenders to town clerk by March 12. 

Tenders are invited until March 8 by the French Post and Tele- 
graph authcrities for the supply of 229 kilometres of gutta-percha 
insulated ele:tric cables in six lots. Tenders to le Sous Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle 103, Paris. 


The Prussian State Railway authorities, Cologne, invite tenders 
until March 2 for the supply of 258 tons of galvanised iron wire, 193 
tons of copper-bronze wire, 63 tons of insulated wire, and 74,350 


pee insulators, Particulars from and tenders to the Königliche 
enbahn Direction, Cologne. 


Callender Co. (cables, &c.).............. . £9,648 7 8 


Siemens Bros. aud Co. (steam dynamoa and switchboard) 6,880 0 0 
Babcock and Wilcox (boilers and superheaters) ......... 1,802 15 0 
E. P. S. Co. (storage batteries v: oe eee 882 0 0 


Seven tenders were submitted for the bot lers, eleven for the steam 
dynamos, five for the batteries, and seven for the cables. 

The Hackney (London) Vestry have considered the report of their 
consulting engineer (Mr. Robert Hammond) on the tenders received 
for the accumulators requited ſor the municipal electricity works. 
The following is a list of the tenders received :— 


Tudor Accumulator Co. Hart Accumulator Co. ...... £10,823 
(accepted) . £7,665 | E. P. S. (o ꝛ 9,918 
Chloride Elec. Storage Syn. 12,567 | D. P. Battery Co. 3, 733 


The following tendera have been received by the Glasgow Cor- 
poration for the Ruchill Fever Hospital :— 
Messrs. M Aulay, Clark and M Laren (electric motors 


and shafting for laundry machinery) £665 0 0 
T. and T. Vicars (electric motor and shafting for 
mechanical stokers, elevator, and conveyos......... 255 4 0 


The Tunbridge Wells Corporation have accepted the tender of 
Messrs. Battley, Sons and Holness for extending the electricity 
supply station at £2,249. 

The Birkenhead Corporation have accepted the tender of Me. 
W. H. Forde for the erection of a tramway power station at 
£10,426. 17s. 64. 

The Bermondsey (London) Vestry have received the following 
tenders for the supply and erection of a six-cell refuse destructor, 
three water-tube boilera,fans and motors for providing forced draught, 
flues, economiser, &c. :— | 


Hughes and Stirling (accepted) ..................... £10,242 0 0 
* Horafall Destructor Co . . . . 11,952 12 0 
* Manlove, Alliott and Coo 11,300 0 O 
t J. Baker and Song NEN e 8,199 7 9 
t Heenan and Froude........ C „400 0 0 
§ Willoughby Destructor Syndicate 6,250 0 0 
* WF. Mason t nein creer then 6,123 10 0 


The water evaporated per pound of refuse was given in the tenders marked * 
at lib. ; in t at 11 to 1}lb. ; in £ at 1 to 14lb. ; and in g at 1 lb. | 

The tender of Messrs. James Allan, sen. and Son for the supply of 
50 electric lampposts with brackets at £6. 28. each has been accepted 
by the Bexhill Council, 


The tender of the Horsfall Destructor Co. has been accepted by the 
Southport Corporation for the erection of a refuse destructor at 
£9,960. | 


The West Ham Corporation have accepted the tender of the 
nos Thomson-Houston Co. for the supply of 25 enclosed arc lamps 
at £355. | 

The St. Pancras (London) Vestry have accepted the tender of 
Messrs. Fraser and Son for the supply of condensing plant at the 
Regent's Park electricity, station at £6,309. 


The Newcastle upon-Tyne Corporation have accepted the tender 
of the British Westinghouse Co. for the supply of one 2,000 H.r. 

nerator and two 1,000 E. P. generators at £32,000. -The tender of 
the British Schuckert Electric Co. was £3,780 below this figure, and 
an unsuccessful attempt was made to induce the Council to accept 
that company’s offer. The tender of the British Westinghouse Co. 
was accepted on the recommendation of the consulting engineer (Mg. 
Charles Hopkinson) 


APPOINTMENTS VACANT AND FILLED. | 
The Pembroke (Dublin) Urban District Council invite applica- 
tions for the position of resident engineer to take charge of their 
electric lighting and refuse destructor works, at a commencing salary 
of £150 per annum, An advertisement gives further particulars, 
and a plications must be sent to the clerk to the council (Mr. 
J. C. Manly), Town Hall, Ball's Bridge, Dublin, by 3rd prox. 


A mains superintendent and assistant-in-charge are required for 
the West Ham electricity department. An advertisement contain: 
some further information, and full particulars and forms of applica- 
tiou may be obtained at the offices of the borough electrical engineer 
(Mr. J. K. Bock), Abbey Mills, West Ham, London, E. Applications 
to town clerk (Mr. Frei E. Hilleary), Town Hall, West Ham, E., by 
March 8. 


The County of London and Brush Provincial Co. require an 
engineer as district superintendent of the southern districts. An 
advertisement contains full particulara, and applications must be 
sent to the chief engineer (Mr. Charles P. Sparks’, Moorgate-court, 
Moorgate-street, London, E.C., on or before 28th inst. | 


The British Electric Traction Co. require a district superintendent 
for North Lancashire, Westmorland, and Cumberland. An adver- 
tisement contains further particulars, and applications should be sent 
to the secretary (Mr. Geo. Stevens), Donington House, Norfolk- 
street, Strand, London, M.. C. : 
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A switchboard attendant is required for the Chester electricity 
department. Applications to city electrical engineer (Mr. F. 
Thursfield), New Crane-street, Chester. See advertisement. 

The Swinton and Pendlebury District Council require an electiical 
engineer for carrying out an electric lighting scheme. Applications 
to clerk by March 3. 


Mr. W. E. Baker has been appointed manager in Rosario of the 
United River Plate Telephone Co, vice Mr. H. S. Chappell resigned. 
Mr. Parker, who has hitherto been manager to the company in 
Buenos Ayres, will be appointed general manager. 


The Southampton Corporation electricity department hae 
sppointed Mr. J. Shepherd outdoor assistant, at £130 per annum. 


BUSINESS NOTICES. 

Weare informed that Mr. Frederick Theodore Eggers has resigned 
his position as managing director and secretary of the British 
Schuckert Electric Co. (Ltd.). Mr. Arthur George Seaman has been 
appointed manager and Mr. H. J. Clement Wells secretary to the 
company. 

Mr. W. J. R. Thomas, A.M.I.E.E., who was for some years outdoor 
inspector of works for the St. Pancras (London) Vestry electricity 
department and late electrical engineer and inspector to the Bir- 
mingham Corporation, has commenced practice as a consulting 
electrical engineer at 19, Woodstock-road, Moseley, Birmingham, 
with a London office at 12, Wood-street, Cheapside, E.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A first and final dividend of 203 is payable at the official 
receiver's, 33, Carey-street, London, W. C., in the liquidation of 
the London Provincial Electrical Co. (Ltd.), 110, Cannon-street 
London, E.C. 

It has been decided to wind up the Electro-Chemical Co. (Ltd.) 
voluntarily for the purpose of reconstruction, and the liquidator 
(Mr. R. Shaw, St. Helens) has been authorised to consent to the 
registration of a new company, to be called the Electro-Chemical Co, 
(1900), Lt !. 

The Continental Water and Electrical Power Syndicate (Ltd.) is 
to b» wound up voluntarily, and Mr. H. Meredith, 95, Finsbury - 
pavement, E.C., has been appointed liquidator, Claims by March 25. 


A. R. Earle, electrical engineer, 7, Theatre-street, and Dial-vard, 
St. Miles, Norwich, has been adjudicated bankrupt. 


Benjamin Symmons, electrical engineer, 2, North-street, Quadrant 
Brighton, and 15, Holland-road, Hove, has been adjudicated bank- 
rupt. The first meetiog of creditors takes place oa 28th inst., at 24, 
Railway Approach, London Bridge, S E , and the public examination 
on March 1, at the Court-house, Church-street, Brighton. 


The trustee in the bankruptcy of F. Griffin (trading in partnership 
with F. L. Berners), electrical engineer, &c., 315, Regent-street and 
14, Little Portland-street, W., has been released. 


The examination of Alexander MacTavish, electrical engineer, &c. 
James. street, Exeter, took place at Bath last week. Debtor started 
business with £100 borrowed capital Examination concluded. 


Sale by Auction.— Particulara will be found in an advertisement 
of an unreserved sale by auction by Mr. J. A. Y. Matthews, on 
Wednesday and Thursday, March 7 and 8, of the valuable nearly 
new fixed plant and machinery at the North Wilts Engineering and 
Electrical Works, Swindon, Wilts. The plant, in addition to a large 
stock of engineers’ tools, includes a quantity of electric lighting 
een and other machinery and apparatus, a portion of which 
is detailed in the advertisement. All further information aud copies 
of the catalogue (which will te ready HoR, ee Gd.) can be 
obtained from Messre. Townsend, Jones am ood, solicitors, 
Swindon, or at the auctioneer’s offices, Park Houss, Swindon. The 
sale commences each day at 11 a.m. 


Plant for Sale.-—Messre. Albright and Wilson e Oldbury, 
near Birmingham, have for sale three Babcock-Wilcox boilers and 
a Crompton steam dynamo. See advertisement. 

For Disposal.—An advertisement on another page announces for 
disposal the patent rights of “ a pew accumulator,’ for which certain 
advantages as to weight and solidity are claimed. 


Condenser Contracts.—During the past month the Wheeler 
Condenser and Engineering Co. have secured the following oon- 
tracts :— 

‘ muro condensers for the new Stanhope Line, Aldershot, for the War 
ce. 

Cooling tower and condenser contract for the Charing Cross and Strand 
Electricity Co. (covering a plant ef 3,000 R. r.). 

Cooling tower and condensmg plant for Chadwell Heath Asylum of the 
West Ham Corporation. 

, Duplicdte order for a plant having a condenser with 2,000 sq. ft. of cool- 
ing surface, for the St. Helens Corporation. 

Condensing set for the new Birkenhead electricity station. 

Two large condensing sets for the Camps Bay and Capetown Power 
Tramways, consisting of compound steam - driven ait and circulating pumpe 
with condensers. | 


Two oondensing seta for the Cardiff and Milford Cold Storage Co.'s 
refrigerating plaut. 

Duplicate order for a set similar to the outfit requirel for the Great 
Fingall Mines, 

Large condensing set of 1,000 H.P. capacity for the Sheepbridze Coal an! 
Iron Co.'s hauling engine at Glapwell Colliery. 


Obituary.— We are informed anonymously that there has just died 
(on Feb. 10), at Ladvwell Park, Lewisham, Mr. William Watkins, who 
has been connected with telegraphy since its introduction in England 
in 1837. He was born in 1823, and in 1836 was a boy in Sir William 
Fothergill Cooke’s garden, and assisted him in all his early experi- 
menta, In 1844 he was employed in the construction of the first 
permanent line of poles and wires erected to Portsmouth for the 
Admiralty and the London and South Western Railway. He 
remained as inspector of that line in the service of the Electric Tele- 
graph Co , and in 1870 was pensioned by the Post Office, and passed 
into the service of the South Western Railway Co, from which he 
retired in April, 1899. He was quite an historical figure on the 
South Western line, and was a very fine-looking man. He was on 
Sir William Preece's staff from 1856 to 1870, and on that of Mr. 
Goldstone from 1870 to 1899. He thus reckoned 63 years con- 
tinuous service in telegraphy. 

Presentation. Mr. A. J. Laweon, who recently resigned his 
position as engiheer-in chief and manager of the County of London 
and Brush Provincial Electric Lighting Co, has been presented by 
his former staff with a silver inkstand as a token of their esteem. 


B.T.H. Plant.—Pamphlet No. 54 issued by the British Thomson- 
Houston C». deals with electric traction plant, and give views of 
the tramways at Bristol, Dover, Dublin and Colombo (Ceylon), as 
well as interior views of Middlesbrough and Dover stations. 


Continuous Current Plant Catalogue.— The pocket list of con- 
tinuous current dynamoe, motors, &c., sent out bv Messrs. Thoma: 
Parker (Ltd.) has reached its third edition. Admirably arranged and 
well priated, it forms a useful and handy index of the manufactures of 
this company. The particulars given include the pricss of a grest 
proportion of the articles listed and illustrations of the most im. 
portant items of plant describe 1. 


„ Stellite” Fittings. The British Electric Works Co., of Ast n, 
Birmingham, have eent us samples of electric light fittings The 
most noticeable characteristic of the fittings is the low price at which 
they are offered, and contractors to whom low initial cost of fittings 
is a first consideration may be recommended to try them. Perhaps 
the most interesting among the samples is the lampholder illus- 
trated. The illustration speaks for itself, and it need only be added 
that the parts are all of metal or porcelain. A switch lampholder 
has the advantage of a sliding knob instead of a tap-shaped handle, 
two dummy knobs being provided on either side of it to facilitate 
switching on and off with one hand. Some of the ceiling roses and 
fuse-holders sent appear to be very serviceable; others are fitted with 
an eccentric jamming screw contact for the leading-in wire, not 
likely to prove of permanent value, especially on alternating current 
circuits, 

Exports of Electrical Apparatus and Material. -The follow! 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments (I 
machines, which are not separately specified) from Feb. 14 to Feb. 20, 
with the ports of destination :— 

Africa—Alezandria, £297 (including £271 telegraph cable); Durban 
£402 (including £361 telegraph material). — Argentina —B ienos. Ayres 
£235 (including £200 telegraph material). Australasia —Adelaide, 1 
(telegraph apparatus) ; Fremantle, £670 (including £272 telegraph 
material); Melbourne, £113; Otago, £126; Perth, £402 (telegraph 
cable): Port Chalmers, £42; Sydney, £85; Wellington, £727 
(including £431 telegraph material). Belgium - Ostend, £32. Brazil - 
Pernambuco, £3,000 (telegraph cable). Ceylon—Colombo, £242 (including 
£66 telegraph material). C’Ai/i—Boca, £500 (including £231 telegraph 
material). China—Shanghai, £309. Denmark—Copenhagen, £285 (tele 
graph cable). Germany—Hamburg, £445 (including £300 telegraph 
material). Gibraltar, £20 (telegraph apparatus). Hong Kong, £9" 
India— Bombay, £70 ; Calcutta, £1,788 (including £233 telegraph ute, 
Japan—Kobe, £56 ; Nagasaki, £26,750 (telegraph cable); Yokohama, £01. 
Siam—Bangkok, £140. Straits Settlements — Singapore, £175 (includirg 
£130 telegraph material). Sweden — Gothenburg, £237 (telegraph a 
Stockholm, £73 (telegraph wire). Turkey — Constantinople. : 
Indies — Trinidad, £24. Total £37,999, against £37,898 in the cm 
sponding week last, year (Feb. 15 to 21). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Alleged German Cable Enterprise.—The report that i 
German Government has under consideration the laying of a k 
marine cable from Kiu Chou to the Philippines is seinl-officia/f 
denied. zii 

Barnsley.— The Corporation electricity department commen a 
supply current on Saturday last. There are at present about 70 € 
sumers, representing an equivalent of 8,000 8 c.p. lamps, conr 
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Bath —The Electric Lighting committee recommended the 
Council at the meeting on ‘Tuesday to include the net balance of 
£1,937. 11s. 6d. against the electricity undertaking for three yeirs’ 
working, after providing £3,593. 18. 3d, on the sinking fun- l account, 
in the next annual estimates, and to make a uniform charge of 4}d. 
per unit for current for lighting, with a discount of 10 per cent. on 
all accounts of £100 per annum and over, the revised tariff to take 
effect from June 30 next. The chairman of the committee (Ald 
Taylor) supported these recommendations, and contended that the 
sum of £900 was not required to meet the loss in connection with 
the undertaking. "They had not lost anything, but, on the contrary, 
hal made a net profit, after interest and all borrowed money 
had been paid, ob £1,655. What was now required was a IId. 
rate towards paying what was equivalent in value to the 
authority to a 33d. rate. Last year tbe revenue account 
showel a gross value of profit on working of £2 165. 15s. lld., 
interest on loans amounted to £1,732. 33, 91., leaving a balance 
towards the reduction of capital expenditure of £433. 12s. 2d. This 
balance was shown, notwithstanding that they had been working 
their new plant only five months of that time. For 23 vears out ot 
three the works hid been in a transitory state. He did not think 
any cutting down of expenses or any reduction of plant would have 
been of the least service to them. ‘They had one of the best instal- 
Jations, according to its size, in the country. The proposed uniform 
charge for current was the beat course to adopt. He did not know 
any other place where current was supplied all round at 44d. After 
some discussion the recommendations were agreed to. 


Battersea (London).—The Vestry have been obliged to expend 
a further £2,000 on the foundations of the electricity supply station, 
owing to the nature of the soil. A loan of £5,147 is to be taken up 
for arc lamp: and posts. 


Belfast.—A sub-committee has been appointel to coasider the 
question of reducing the charge for electric current. 


Bermondsey (London).—-Tenders are set out in another column 
which have been received and accepted by the Vestry for the supply 
and erection of a six-cell refuse destructor plant. The consulting 
engineers to the Vestry (Messrs. Kincaid, Waller and Manville) 
accompany thes» t: nders with a lengthy and intere:ting report on 
the various types of destructor plant tendered for. 


Bradford.—An inquiry was held on Wednes fay into the applica- 
tion of the Corporation to borrow £10,000 for electric lighting 
extensions. The town clerk (Mr. F. Stevens) stated that the amount 
was required for the extension cf buildings and for providing 
additional machinery and plant to enable the supply of electricity 
to be extended. There was an increasing demand for current for 
both lighting and motive power, and the works also supplied current 
for tbe two new tramways operated on the overhead system. The 
new buildings were estimated to cost £4,700, and the machinery and 
plant £5,100. The inspector inquired with respect to the fin ncial 
pesition of the undertaking, and the city treasurer (Mr. G. Thorpe) 
said that since the undertaking was commenced the profits had 
amounted to £23,600. 15s. 51d., and £10,556. 12s. 3). had been 
written off for depreciation. Technical details were given by Mr. A. 
]I. Gibbings, who stated that the propo:ed extensions were necessary. 
The steam power and generating er were inadequate to meet 
the demands upon them, and at present there were no facilities for 
executing repairs, which had in consequence to be sent out. There 
was no opposition. 


Bury St. Edmunds.—Sanct’on has been obtained to a loan of 
£800 for public electric lighting of the rcads on the Brown estate. 


Chatham.—The question of purchasing the undertaking of the 
Chatham, Rochester and District Electric Lighting Co. bas been 
referred by the Council to the Highways and Works committee for 
cors‘deration and report. 


Chester.—An additional sum of £35,000 is to be expended in 
electric lighting extensions, and sanction to the borrowing of this sum 
is being sought. The chairman of the Lighting committee 
(Councillor B. C. Roberts) stated at the Corporation meeting on 
Wednesday, that exhaustive reports had been prepared by the engi- 
Leer and the architect. The additional plant would cost over 
£11,000 and the building £7,200. By obtaining a loan of £35,000 it 
would probably preclude the necessity of again approaching the 
Local Government Board for two years. Owing to tbe increasing 
demand for current it was impossible to do without the additional 
capital. 


Comparison of Mechanical Traction Systems.— Io the course 
of an interesting report to the County Council of Surrey by Messrs. 
Preece and Cardew (elsewhere abstracted in this issue) the follow- 
ing remarks are made concerning various systems of mechanical 
traction :— 

The advantages of electric traction over other systems are now 80 
thoroughly recognised tbat it is adopted by at least, 90 per cent. of all such 
new lines througbout the world, while existing lines which have hitherto 
been worked by other means are beingrapidly converted toelectrical working. 


It is only in a few cases, where the traffic is very light and the service 
infrequent, that other modes of traction deserve consideration. 

A tramline worked by horses is naturally repugnant to English feeling. 
It is degrading a noble animal into an inferior machine, and it is destruc- 
tive to its life. On an extensive system horse traction would be very 
much more expensive than electric and not nearly so convenient and 
popular. 

Other methods of traction in use are :— 

l. A separate steam engine—very cumbrous, destructive to other traffic 
and hideous in appearance. It is in use at Leeds and other places, and 
has been condemned utterly. 

2. A gas engine contained under the car, which is offensive from noise, 
vibration, and smell It is in use on the Blackpool-Lytham line and has 
not been satisfactory. 

5. Cable traction — which is very expensive both in first cost and main- 
tenance, and wanting in freedom of movement. It ís in use at Edinburgh 
and Brixton, and for severe inclines it may be used with advantage, but the 
motive power may be electrical. 

4. Compressed-air motors on the cars. These have been employed in 
Paris, New York, and in Berne, but their use has not heen extended. This 
system has, however, advantages, and in the opinion of high authorities is 
preferable to any other system except electricity. It involves, however, a 
recharging of the air reservoirs on the cars after runs of from 12 to 16 
miles, and delay is caused by this operation. Numerous charging stations 
wou'd be required with a staff of men at each station, and the efficiency is 
decidedly low ; in fact, it would require about twice the energy taken for 
electric working. This system is really only suitable for short lines of 
tramway. 


Competition between Electric Tramways and Steam Rail- 
ways —The directors of the Cork, Blackrock and Passage Railway 
Co., in a report just issued, attribute a decrease in the receipts to th: 
extension of the Cork Electric Tramways Co.’s liue to Ballintemple. 
As the Cork Electric Tramways Co. are applying for powers for 
extending their system into the centre of the Blackrock district, the 
directors feel that such an encroachment cn their rights sanctioned by 
Parliament should be opposed. 


Electrical Engineers (R. B.) Volunteers.—The Council has 
adopted a recommendation of the Building Acts committee to sanc- 
tion the erection of a drill hall and headquarters at Regency-street, 
Westminster, for this corps. 


Electric Tramway at Aden.—We learn from the Indian and 
Eastern Iingineer that Messrs. Bienenfeld and Co. have recently 
applied for a concession to build an electric tramway at Aden, con- 
necting the Crater with Steamer Point. This was refused, apparently 
because the proposal met with anything but a favourable reception 
at the hands of the military authorities, who look askance on a rail- 
way or tramway to Shaik Othman having a branch through the 
Isthmus to the Crater. It is considered that the project should, from 
its very nature, be owned by the Government. l 


Enfield.—The Urban Electric Supply Co., who are applying for a 
provisional order, recently asked the Board of Trade to dispehse 
with the sanction of the District Council, The Council, however, 
demur to this. The members think that there is no evidence to show 
that there is a demand for electric current in the district, and at the 
same time the Council have informed the Board of Trade that they 
are at present in consultation with an expert on the subject—the 
two statements are somewhat contradictory in character. 


Exeter.— At the Corporation meeting on Wednesday the Electii: 
Lighting committee reported that the number of consumers had 
greatly increased during the past year. The working expenses had 
not appreciably increased, while the income showed an increase of 
about £1,000. The year was commenced with an adverse balance of 
£1,276, which had now been reduced to £500. 


Factory Lighting.— Messrs. Mitchell and Schofield have just 
completed the second instalment of complete plant for electrically 
lighting Messrs. Armitage Bros, two factories at Milnsbridge, near 
Huddersfield. The first plant to be fixed consisted of a 110 volt 
300 ampere dynamo, with main, switchboard, &c. The second insta!- 
ment consisted of a 110 volt 400 ampere “ Alliance" dynamo and a 
110 volt 100 ampere “ Pilot ” dynamo, main, switchboard, &c. Ten 
Johnson and Phillips 5 ampore enclcsed arc ampe have been put in 
for lighting the o The whole of the work has been designed 
and carried out by Mr. E. Wilks, manager to Mes:rs, Mitchell and 
Schofield. 


For the Front.—The third annual concert of the traffic depart- 
ment of the Eastern and Associated Telegraph Cos. was given on Tues- 
day evening at Winchester House, Old Broad-street, E.C., the proceeds 
belag devotel to the Mansion House Fund for Disabled Soldiers and 
Sailors About 250 persons were present. A subscription made 
during the evening on behalf of the “ Absent-Minded Beggar” Fund 
realised about £6. 10s. 

Mr. G. Colson (son of Mr. A. Colson, engineer-in-chief of the 
Leicester Corporation electricity works) and Messrs. Arthur and 
George Charlton, technical assistants at the works, all three of whom 
are members of the Electrical Engineers (R.E.) Volunteers, have 
volunteered for the front, and have been provisionally accepted, as 
have also Lieut. A; H. Pott, Sergt. W. S, Entwistle, Sergt. II. F. 
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Bigge, and Sappers H. B. Tilly, J. Rook, C. H. R. Thorn, Roberts, 


Peart, and Williams, of Chelmsford. 


An interesting ceremony took place on Friday Jast at the North- 

(London. when Mr. Kenelm Edg- 
cumbe, who holds a commission in the Electrical Engineers (R. E) 
Volunteers detachment proceeding to South Africa, received the good 


ampton Institute, Clerkenwell 


wishes of his numerous friends in the institute. Mr. Edgcumbe has 


for two sessions been senior demonstator in the electrical engineering 
department, and his colleagues and the students combined to present 


him with a Goerz binocular field glass and a prismatic compass. The 
presentation was made by Dr. Walmsley, principal of the institute. 


Glasgow.—The Corporation cannot, apparently, acquiesce in the 
result of their appeal to the Railway and Canal Commission from 
the order of the Sheriff giving the Postmaster-General authority to 
lay underground telephone wires on behalf of the National Tele- 
phone Co. A sub-committee has been dispatched to London to 
endeavour to influence the Postmaster-General to vary the order. 


Great Grimsby.—The Council have applied to the Local Govern- 
ment Board for a consent order to issue £60,000 Corporation 3 
per cent. stock for electric lighting and other works. An inquiry 
was held here on Monday into the application of the Corporation to 

borrow £11,500 for electricity supply. The deputv town clerk (Dr. 

Grange) supported the application, and said there was a deficiency of 
£551 on the original estimate, and the balance (£10,949) was required 
for extensions. The original loan authorised wa: £43,500. The 
borough engineer (Mr. M. Petree) said the additional expenditure 
would include a 350 H. r. steam dynamo, boilers, &c., at £6,000, and 
£1,677 was required for consulting electrical engineer's charges. 


Great Yarmouth.— The salary of the borough electrical engineer 
(Mr. Gordon Bryant) has been increased from £200 to 2250 per 
annum. The last quarterly statement of the electricity department 
thowed gr.ss income £2,216. bs. 9d., expenditure £1,189. 163 24. 
After allowing £650 for interest, sinking fund, &c., there was a net 
profit of £376. 9s. 7d., making a total profit for the past three 
quarters of £466. 


Guildford.—The Council have adopte1 Mr. C. H. Brown's motion 
to invite the Guildford Electricity Supply Co. to state their terms of 
sale of their undertaking. 


Hebburn —The Council are applying for a provisional order, and 
an electrical expert is to b2 appointed to advise the Council in 
connection with the app cation, and also ia opposing the bills of the 
Walker and Wall:end Gas Co., the T yneside Electric Power (“o., 
and the County of Durham Electrical Power Distribution Co., all of 
which affect the district. ‘ 


Huddersfield —As recommended by the Electricity committee 
the balance profit of £2,828. 16. on the working of the electricity 
department fo: the year ended Dev. 31 has been transferred to depre- 
ciation and co itingencies account. The chairman of the committee 
Ald. Calvert) remarked at the Council meeting on Wednesday that 
he net profit was equal to 24 per cent. on the capital expenditure, 
and very satisfactory progress had been made during the past year. 


„II ford.— The gauge of the electric tramways is to be altered from 
3ft. 6in. to the standard, which is the gauge adoptel by East Ham 
and other adjoining Councile. "The Local Government Board has 
intimated their sanction to the loan for electric lighting, but further 
informafion has been asked for. 


Islington (London).—We recently fully reported particulars of 
the friction which has arisen between the Islington Vestry and the 
Finance committee of the London County Council on the subject of 
the details demanded by the latter regarding an application by the 
Vestry for a loan for electric lighting extensions. ‘The loans origin- 
ally applied for amounted to £13,200 and £56,231 respectively. A 


further stage has been reached in the disp ite, and the Vestry now 


decline to accept the proferred loans of £10,000 and £38,000 which 
the Finance Committee has recommended the County Council to 
sanction. Mr. Albert Gay, the electrical engineer to the Vestry, has 
presented a lengthy report covering the whole subject. Mr. Gay 
states that “every statement made in the Council's lettera reapecting 
lengths of cab'e and cost of material is incorrect,” and he proceeds to 
very roughly hand'e tlie particulars prepared by the Councils 
officials, particularly as to the quantity of material required for 
carrying out the works for which the loans were sought. Mr. Gay 
concludes as follows :— í 

l rep2at most emphatically that the sum asked for by the Vestry is in 
no way exces ive, and it would be interesting to know u on what assump- 
tion the Council's officials base their statement. There is not. to my know- 
ledge, in London any similar system of cables and conduits as at Islington. 
Considerable care has been taken in the working out of this system with 
& view to avoiding serious breakdown on the cables and mains, and 
providing facilities for rapid repair in the event of accident. I can 
only assume, therefore, that the Council are comparing the system at 
Islington with that of some other parish, and if this is the case, I 
say there can be no comparison . . . . . With respect to the 
offer of the Council to sanction a portion of the sums asked for, 
the eomm'‘ttee will remember that the Vestry some time since 


passed a resolution that no money was to be spent for any mate. 
rial until the sanction of the Council to the borrowing of the 

funds had been received. In face of this resolution, I fail to see how the 
Vestry can accept a portion only of the amount required to carry out 
certain work. The Council make no specific statement as to which item 
or items in the application is, or are, in their opinion excessive, and 
as far as the sum of £13,200 is concerned, the quotations received show 
that the Council's statement that the estimate is exce*sive is incorrect. 
If the sanction to a portion only of the amount required is accepted, 
I should like to know kow the money is to be spent. If the Council bai 
objected to the sum of £4,000 for condensing plant, for example, and bad 
granted £9,200 only, the matter would be very simple, as we coul 
delay the erect'on of the condenser until the matter was settled. The 
balance, however, of £3,200 means nothing at all, and I do not see how itis 
possible to erect a portion of a steam pipe, or a portion of a pump. 
If instead of makiog general statements, which have been proved to 
incorrect, the Council would supply forms requiring more definite informa. 
tion in the first place, or if the Council's officials, when unable to interpret 
the epecitication, would ask me direct for explauations, there would be less 
loes of time in putting the matter right, notwithstanding which I consider 
the specifications and plans sent are sufficiently clear and intelligible to 
anyone with a knowledge of the business. 


Kandy (Ceylon).—The electric light works were inaugurated on 
the 29th ulto. The works are owned by the local and water 
company, and have been erected uuder the auperintendence of their 
electrical engineer (Mr. J. S. Addy man). 


King’s Lynn.— Application fora farther loan of £10,000 for electric 
lighting extensions has been made. 


Leatherhead.—The Council have received proposals from Messrs. 
Handcock and Dykex for the transfer of their provisional electric 
lighting order. 


Leicester.—An inquiry was held here last weak into the applica- 
tion of the Corporation to borrow £100,000 for electric light exten- 
sions The inspector (Col. H. T. Turner) stated that in 1897 the 
Corporation asked for sanction to borrow £33,719 for electric 
lighting. Of this sum £3,526 was to cover an excess expenditure of 
a previous loan, and £30,193 represented capital expenditure pro- 
posed to be incurred. On the present occasion an excess expenditure 
of £13,732 had been incurred. The engineer and manager of the 
cas and electricity works (Mr. A. Colson) explained that the worke, 
&c , amounting to £30,193, had all been duly carried out, and with 
regard to the £13,732 excess, it was made up as follows: Machinery 
£3,871, cables £6,907, transformers £2 637, meters £215, instruments 
£102. Mr. Colson gave particulars of the progres: of the undertaking. 
In 1890 the Corporation obtained its provisional order, and in 
September, 1893, the Local Government Board sanctioned a loan of 
£42,574. In the tame year contracts were entered into for the 
erection of plant and lying of cables, and a supply of current wai 
first given on Dec. 19, 1894. The demand for current was so satis- 
factory that a s:cond application had to be made in 1897 for 
additional borrowing powers, and authority was obtained for 
£33,719, making a total of £78,207. The whole of this money hal 
been spent, and the present application for £100,000 was for extend- 
ing the central station and providing the plant and cables required 
to cop» with the rapidly increasing demand for current. The 
„ of the present central station was equal to 1,400 kw., or, 
allowing for a spare machine, 1,050 kw. The maximum demand 
for electricity this winter had reachel 880 kw., leaving a margin ol 
only 170 kw. He submitted the followiog figures to show the 
growth of the undertaking: - 


Meters Ge. p. lamps Mar. Total Iuorease 

fixed. installed. load. kw. output. per ani. 
Dec. 1894 42 5,10 ... 66 .. 1,587 units. — 
Dec. 1895 158 7,594 176 92,101 do. — 
Der. 1896 250 16,690 359 147,421 do. ... 60% 
D:c.1897 341 21,918 511 .. 201084 do.. 38% 
Dec. 1698 479 38,490 662 502,531 do. 48^. 
Dec. 1899 632 ... 852,526 ... 880 ... 437,945 do. ... 45% 
Feb. 1900 702 51,222 .. — . — = 


Since 1897 the demand for current had more than doubled. At 
that time 5d. per unit was being charged, but from June 20 
last this was reducel to 4d. for lighting and 21. for motors. 
The latter reduction had resulted in 31 motors being fixed, 
anl there was 1ea*on to anticipate a rapid increase in the number. 
In view of the increasing number of lamps installed, together with 
the stroag feeling in favour of the electric light throughout the town, 
it wax clear that a substantial increase of P ant and cables must be 
provided before next winter. He had therefore recommended a 
considerable extension of the central station, which when com- 
pleted would contain four additional alternatora of 1,000 kw. each. 
To meet the immediate probable requirements he had advised the 
erection of two of these machines and tive boilera, together with 
the necessary auxiliary apparatus. This would bring the capacity 
of the station up to 3,400 kw., with an equivalent amount o 
boiler power. Extensions of the high and low-tension mains, to- 
gether with the necessary sub-stations, transformers, &c., would also 
de made. The present length of cable laid amounted to {36 miles 
(high-tension 17, and low-tension 19 miles), all concentrice Follow. 
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ing is Mr. Colson’s estimate of the cost of the works to be carried 


out :— . 
Engine and dynamo room— Switchgear ......sccscsssseessee £2,500 
euperstruoture ............... £6,461 | High-tension mainsintotown 4,200 
Boilerhouse—superetructure 2,322 | High and low-tension distri- 
Foundations for building and buting cables 10,200 
machinery ................«. 8,450 | Pipes and trenching ......... 4,764 
Chimney stack and flue ...... 770 Services.............eeee . . 2, 500 
Engines and alternators (two Joint and fuse boxes . 1,900 
S/ ⁰ A Ir P NER 20,429 | Meters q˙a2eͤ . 2,625 
Excitera (two sets) ............ 1,200 | Sub-stations & traneformers 7,190 
Boilers (five), steam pipes, &c. 4,500 | Switchgear for chambera ... 1,049 
Pumps 5. severe —M 421 | Overspent to June 50 last... 15,752 
Economisera............... . 2,280 
Steam, exhaust & water pipes 1, 577 Total. . . ... . S100, O00 
Travelling crane . 950 


The financial result of the working of the Cor poration's electricity 
department from the commencement showed a total loss, up to June 
30, 1897, of £1,819, after making provision for interest and sinking 
fund. Set off against this loss was the profit since June 30, 1897, 
of £1,477, leaving the total net loss to June 30 last of £342, but 
the profits (Mr. Colson stated) for the half-year to Dec. 31 last 
would more than equal this amount, being £1,089, showing there- 
fore a net gain of the working on the undertaking from Dec. 19, 
1894, of £747. He knew of no undertaking occupying so enviable 
a position as regards capital outlay as the Leicester works, or which 
obtained such eminently satisfactory results as regarded expenditure. 
The capital outlay worked out at only £55 per kilowatt capacity, 
and there was not another electricity undertaking in the country 
that showed anything like so favourable a figure for capital expendi- 
ture. The new station would work out at a still less coat per 
kilowatt. The town clerk (Mr. Rell) and the chairman of the Gas 
and Electric Lighting committee (Ald. Lennard) also gave evidence, 
and the inquiry terminated. 


Light Railway.—The Light Railway Commissioners have held an 
inquiry into the 1 to construct the Leicester, Ansty, and 
Newtown Linford light railway, and after hearing evidence granted 
an order for the construction of the line as far as Ansty, reservin 
their decision as to the Newtown Linford extension. The tota 
length is about six miles, and the authorised line five miles Electric 
traction will be adopted. 


Londonderry.—A report on the question of giving a supply of 
electricity for private purpeses has been prepared for the Corporation 
by Sir Wm. Preece. The report (which may be recommended to 
the reading of other Corporations than Londonderry) states that Cor- 
porations have the sole right to supply electricity in their districts, 
and while denying themselves the opportunity of extending the great 
comforts and conveniences of electricity to the ratepayers in London- 
derry, the Corporation had prevented others from doing to. It was 
a duty imposed upon local authorities by Parliament to see that their 
ratepayers were supplied with cheap and pure light, and to under- 
take to supply them with electric current for other popoe That 
electricity was apurelight admitted of no question. Ifthe Corporation 
had started private and public lighting simultaneously from the 
commencement of its starting supply, the undertaking would have 
been in a most flourishing condition. The opponents of the scheme 
did not, surely, imagine tbat large electric contracting companies 
would venture to start undertakings which were doomed tə failure. 
If financiers and experts saw money in Londonderry, surely the 
members of the Corporation ought to be satisfied that its financial 
aspect required their serious consideration. Londonderry, like other 
towns which feared to take the final plunge, had had a canvass. That 
was invariably a waste of time. It was no criterion of business at all. 
You could not force people to make up their minds to take a supply 
of current until the mains were at their doors, and even then half 
the would-be consumers wanted to see what the other half was going 
to do. At Tunbridge Wells the canvass pr duced a promise of 1,500 
lamps. After four years they had now 30,000 lamps. At Wimbledon 
a promise of 3,000 lamps was obtained; now (three months after 
starting) there were 11,000 lamps. It had been suggested that they 
might poet pone the introduction of private lighting for three or four 
years, pending the expiration of patents iud the chance of labour 
and materials becoming cheap:r. There were no patents to expire, and 
the market was open, and labour and materials were far more likely 
to become dearer than cheaper. Londonderry wasa dU DR fom. 
appreaching 40,000 inhabitants, and it might look forward to havin 
in the future some 30,000 lamps, with a considerable motor loa 
in the factories and some 500 H.P. at least in electric trams. The 
success of such an undertaking was assured, and it appeared to be 
futile to start tinkering and spending money in buildings, in 
machinery, in opening streets (the same streets once open would not 
be reopened), which might be practically repeated in five years’ 
time. Tunbridge Wells accumulated a gross profit of £9,942 in four 

eare, and the original loan was only £13,000 ; and unlike Tunbridge 
elle, Derry was a business and industrial town, Other towns and 
districts where large electric lighting schemes are in progress are 
cited, and Sir Wim. Preece concludes by strongly urging the Council 
to take the broadest view of the question, and to be prepared to 


serve all their area with a comprehensive system. The report 
has been discussed in committee, but further consideration has been 
deferred for a fortnight, 


Long Eaton.—The principle of municipal electric lighting 
has been adopted by the Council. An expert is to be called in to 
report on a draft scheme which has been submitted to the Council. 


Mirfield (Yorks.).—The Council recently invited the Hudders- 
field Corporation to take a lease of their provisional electric lighting 
order, and a canvass of the district is being made on behalf of the 
Huddersfield authority. 


Municipal Telephony.—A sub-committee has been appointed by 
the Cheltenham Corporation to obtain information as to the progress 
made by other local authorities in establishing municipal telephone 
exchanges. 


Mr, A. R. Bennett has been appointed consulting telephone 
engineer by the Brighton Corporation, at a fee of 21 guineas and out- 
of-pocket expenses, to prepare a report upon the advisability of 
establishing a municipal telephone exchange. 

Nuneaton.— An extension of the electric light cables was 
authorised by the Council at their meeting last week. 


Pocket Telephones for the New York Fire Brigade.—Thie 
Ratlway and Engineering Review of Chicago states that the battalion 
chiefs of the New York fire department have been supplied with 
pocket telephones, so made that, by hanging the case on the door of 
an ordinary fire alarm box and inserting a brass plug in a slot cut 
for the purpose inside, the headquarters can be called up and the 
operators on duty talked to over the line. 


Private Bill Legislation.—The second reading of the five bills 
(the South Wales Electrical Power Distribution, the Lancashire 

lectric Power, the Tyneside Electric Power, the County of Durham 
Electric Power, and the Dublin Electric Lighting schemes) for power 
to supply electricity **in bulk” has been postponed until March 9. 
The schemes are arousing considerable opposition, and the A ssocia- 
tion of Municipal Corporations has issued a statement of the objec- 
tions to the bills to members of Parliament. 

The North Metropolitan Electric Power Supply Bill was read a 
second time in the House of Commons on Monday. 

The Standing Orders committee of the House of Commons have 
decided to allow the Shannon Water and Electric Power Bill to 
proceed, on condition that no generating stations be erected on lands 
other than those specified in clause 37 of the bill. 


Projected Light Railway Scheme for Surrey.— An interesting 
report by Messrs. Preece and Cardew on the proposal to construct 
a system of 17 light electric railways was considered by the Surrey 
County Council last week. The report stated that the Council weie 
well advised in undertaking to supply the preesing demand for better 
facilities for locomotion in the county, and especially in its northern 
part, which had now become practically a vast suburb and residential 
district of the metropolis. The convenience of street railways, with 
a frequent service of well-equipped, well-lighted, and comfortable 
cars propelled by electricity, was certain to be thoroughly appre- 
ciated, and no doubt could exist as to the financial success of the 
undertaking if properly carried out. There was no question of com- 
petition with existing railways, as the street railways would 
to a large extent act as feeders to the main lines, and would 
in addition create for themselves a traffic which would not 
interfere in any way with any pnssible development of the 
regular railway service. Messrs. . Preece and Cardew urge the 
County Council to acquire powers to construct the lines, and the 
operation should be effected either by the Council themselves or by 
a company under agreement. The Council should retain controlling 
powers as regards traffic arrangements and fares. So far as could be 
judged, the scheme before the Council appeared to be suitable to 
meet the immediate requirements. The cost per mile for permanent 
way is given at about £6,500 for single line. The cost of 
construction per mile would b2 about £2,000 for single line 
with passing places, exclusive of cost of purchase of Jand, 
levelling and preparing road bed, and fencing. It would not (con- 
tinnes the report) be possible to lay out any practically useful system 
of light railwaya in the northern portion of the county without risk 
of objection from railway companies on the ground of competicn ; 
but it is unlikely that any railway company could make out a cas» 
for the Board of Trade refusing to confirm the order for the cor- 
struction of the proposed system on that ground. It is recommended 
that. the lines be worked by electricity, and, except possibly in one 
case, on the overhead trolley system. Other systems of working 
are then reviewed, but all are declared inferior to electricity. 
Taking electiic traction as decided upon, Messrs. Preece and Cardew 
rece mmend the overhead trolley system for use on all but two of the 
lines, These two lines terminate very close to the Kew Observatory, 
and the Kew authorities had succeeded in obtaining the insertion cf 
& p otective clause in all tramway and light railway orders where 
the lines apprcach the Observatory. Under these powers they would 
certainly prevent the use of the ordinary overhead aoi To meet 
this objectionzit is proposed that the carson these lines should carry 
a light set of accumulators, which would bé charged from the trolley 
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wire on the run between Hammersmith Bridge and Mortlake, and 
would supply power for traction between Mortlake and Richmond, 
where the trolley would cease. On this branch of the subject the 
report concludes : “ The underground conduit system is unsuitable, 
part'y on account of ifs great expense, but chiefly becau:e of the 
difficulties encountered in dealinz with large pipes and other under- 
ground structures, crossing bridges, &c., and of the danger of the 
conduit becoming flooded in Kingston and other portions of the 
route in proximity to the river Thames.” 

The report recommends that three sites for generating stations 
should be scheduled, although, if powers could be obtained to lay the 
necessary connecting mairs, cne station would be more economical. 
The approximate cost of the proposed three generating stations for 
the 17 lines (exclusive of the price of land) is set out as follows :— 


For dines L to. . y ð aia £8,500 
For lines 7 to 12, 16 and 17 ...................- cerent 8,500 
For lines 13 to 15 11,000 


Nos. 1, 2 and. ......... 8 motor cars ... — trailer cars ... 1 car shed. 
4, 5 and 6 ......... 8 do. E do. wel do. 
7 to 12,16 and 17... 16 do. S. 6 do. ..1 do. 
13, 14 and 165 ...... 16 do. es. 6 do. ..1 do. 


Total 1 4 
The estimated cost (exclusive of land) would be approximately as 
follows :— 


32 ordinary motor cara, at L700 each  ........ ... —' . . . £22,400 
16 accumulator „ „. ete eaaa 16,000 
15 trailer cars P „ EEN 3, 

4 car sheds and repair shops ................ . . 14,000 


The total capital outlay should therefore be approximately £360,000, 
made up as follows : Permanent way, £200,000 ; electrical equip- 
ment, £46,000 ; cars, £41,000 ; car sheds, £14,000 ; generating sta- 
tions (3), £28,000 ; land (estimated), £20,000 ; contingencies, £11,000. 

The number of car miles to be operated per diem would be about 
2,000 on the average, or say 750,000 per annum. This would 
require the production of nearly 1,000,000 units of electrical energy 
at the generating station, and if one station be used, the cost would 
be approximately as follows :— 


760,000 car miles at 54d. per car mile......... .. £17,200 
Interest and sinking fund at 54 per cent. on an 
Outlay of £560,000................. eee 19,800 


£37,000 
Should the Council be able to generate at one station, the cost would 
be increased by something like E per car mile, A revenue of 
li per car mile (which should be easily obtained) would produce 
£37,600. 
After fully considering the whole subject, the Council unlike their 
Middlesex and Hertfordshire confréres, decided to abandon the 
roject, on the ground that such undertakings should be left in the 
ands of the urban lozal authorities. 


Railway Carriage Lighting.— At the meeting of the London and 
North-Western Railway Co. la-t week the cbairman (Lord Stal- 
bridge) said that the increase in the cost of lighting was due toa 
certain extent to the lighting of their railway carriages by electricity. 
They had not moved too fast in that direction, because it was an 
enormous undertaking to alter all their stock in any single par- 
ticular. He thought, however, that no railway carriages were better 
lighted than those of the North-Western, but they must go slowly 
and cautiously into the question of electric lighting. 


Ramsgate.— Applications for provisional orders have been lodged 
Ly the Ramsgate Corporation and the Isle of Thanet Electric Tram- 
ways and Lighting Co. The company's application is to be strenuously 
opposed by the Corporation. 

Shannon Electric Power Scheme.—In order to allay opposition 
by the Limerick Corporation to this scheme the promoters have 
submitted, and the Corporation have accepted, an offer to obtain a 
report from an expert at a fee of 100 guineas on the question of the 
apprehended damage to the Corporation waterworks. 


Southampton.— During January the number of units of electrical 


euergy told amounted to 68,171, an increase of 77 per cent. over 
January last year. The equivalent of 1,539 8 c.p. lamps was con- 
nected during the month. Several large institutions have been, or 
are about to be, connected to the mains. Included in these are the 
new isolation hospital, the infirmary, the Ordnance Survey Oflice, 
and the Shirley car depot. 

On the recommendation of the consulting engineer (Mr. E. Man- 
ville), the charge for current for the tramways has been fixed at 2d. 
per unit up to 300,000 units per annum. 
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The salary of the borough electrical engineer (Mr. F. H. Chaplin) 
has been increased by £25 per annum, for services in connection 
with the electric tramway depattment, and a further £25 will be 
added as soon as the reconstruction of the existing tramways has 
been completed. l 


South Bank.—The clerk has been instructed to report upon the 
procedure and cost of obtaining a provisional electric lighting order. 


Street Railways in Japan.—The Tokyo Municipal Council 
recently granted a concession for laying 200 miles of street railway 
in that city. The motive power is to be either compressed air, 
storage battery, or single or double overhead trolley. The royalty t 
be paid to the city autborities is one-third of the surplus after allow- 
ing for a 7 per cent. dividend to shareholders and making proper 
deductions on account of reserve, sinking fund, &c. 


Stirling.—It is anticipated that electric current will be available 
in about a fortnizht. 


Strike of Telephone Hands.— The wiremen and labourers in 
the Natioral Telephone Co.’s Leeds and Hull districts, numbering 
nearly 100, are reported to have struck work yesterday (Thursday) 
for an all-round advance in wages The company have expres:ed 
their willingness to discuss the matter with their actual employé‘, 
but resent the interference of the Workers’ and General Labourers’ 
Union in the d‘sput», On the plea that one man's misfortune is 
another man's opportunity," the men appear to have selected a time 
for their turn-out when the company’s service is in particular need 
of attention owing to the ravages of the lat2 etorm. 


Swansea —The Corporation decided on Wednesday to apply to 
the Light Railway Commiseioners for authority to construct the 
system of light (electric) railways set out in our last issue. Au 
arrangement has been made with the National Electric Wiring Co. 
for wiring premises in the district on the“ easy ” system. 


Telephone Trunk Communication. —The Post Office authoritie 
have decided to construct an additional through trunk line from 
Cardiff to London. | 


West Ham.—4At the Corporation meeting last week the Electric 
Lighting and Tramways committee submitted correspondence with 
Messrs. Drake and Gorham on the question of their contract for arc 
lamps. The Council, on the advice of their consulting engineer (Mr. 
Steinitz), rejected the lamps and required the substitution of others, 
The contractors bad issued a writ to recover the balance of the 
amount of their contract, with an extra claim, totalling £1,514. The 
committee now recommended that the Council accept the lamps, and 
that the contractors be asked to take £1,049 in full settlement of all 
claims. The electrical engineer (Mr. Bock) recommended the adop- 
tion of Thomson Houston enclosed arc lamps) for, the High-strekt 
extension. The proposal was adopted. 


Wolverhampton.—The purchase price of the local tramways has 
been fixed by consent at £22,500 by the Board of Trade erbitrator 
(Sir F. Bramwell). The Corporation will take over the tramways 
on May 1. 


Concert.—A ladies’ night concert of the Eleetro-Harmonic Society 
will be given at the Café Monico, Piccadilly-circus, W., this (Friday) 
evening, at eight o’clock. 


COMPANIES’ MEETINGS AND REPORTS. 
Westminster Electric Supply Corporation (Ltd.). 


The ordinary general meeting of the shareholders of this Corporation 
was held on Wednesday, the Right Hon. Lord SUFFIELD presiding. 

The SECRETARY (Mr. Frank Iago) read the notice calling the meet- 
ing, and the report of the Directors was taken as read. 

The CHAIRMAN eaid: In moving the adoption of the report and 
accounts I think I may congratulate you and ourselves on the steady and 
satisfactory pregre:s the Corporation is sti] making. 1 believe at the 
meeting last year I stated that the board had no reason to expect a falling 
off in the demand for supply, and, as you will see from the report, not only 
has there been no decrease, but the number of lamps added last year has 
been greater than in any year since we commenced our business. 
Although the cost of eteam coal has beea and is still, owing to the great 
demand, very high— which is apparent to everyone—the profit for 
the past year shows a large increase and the Directors have 
therefore felt justified in recommendiog an incresse in the dividend of 
1 per cent. They have also added largely to the sinking fund and depre- 
ciation account, aud have been able to carry forward a sum of £3,773. 84. 2d. 
The works co:ts, as well as the management expenses, compare very favour- 
ably with the previous years, owing to the increased output. You 
will notice that in his certificate Mr. Pearson, the Government 
auditor, has taken exception to an item of £1,582. Ss. 9d. which we 
have taken credit for in the ret revenue account. This is for 
interest on the advances the Corporation has made to the Central 
Electric Supply Co. (L'd.) and the auditor is of opinion that, as 
that company is owned by the St. James's Co. and ourselves, and is not 
at present earning any income, it would have been better not to take 
into account the amount of interest accrued. Your Directors are, how- 
ever, of opinion that if they had not taken into account the interest accrued 
to the 3lst December last, which is tobe paid hereafter, the accounts 


J would not have shown the correct position of the Company at the end of 
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the year 1899. This amount bas not been expended in dividend, but is 
included in balance carried forward. You will no doubt have observed 
tbat we have come to the end of our capital, and the Directors have now 
under consideration the question of the provieion of future capital. 
When we have decided aa to the best means of providing for future 
requirements due notice will be given to the shareholders of the 
proposals of the Directors. | 

Mr. BOULNOIS, M.P., seconded the motion. 

Sir MARK STEWART, Bart., M.P., wished to know if the Corporation 
had any contracts for the future supply of coal, or whether ccal was being 
bought according to market rates ? 

The CHAIRMAN : We have a considerable store on hand, and there is 
a contract running to the end of May at Jast year’s prices. 

Mr. H. F. MAKINS inquired how the balance of the depreciation, sink- 
ing fund and reserve funds were invested. 

Mr. R. W. WALLACE, QC.: The Chairman has asked me to reply. 
Part of these amounts is invested in the business— principally in freehold 
property, which we bold ourselves—part is in the general capital of the 
business ; and we also hold some Government stock and railway stock 
which is for the sinking and reserve funds, 

Dr. DES VŒUX asked if anything had been done to stop the nuisance, 
caused by the Company's chimney on the Enibankment. As far as he 
could hear, it was one of the very worst chimneys in London for emitting 
volumes of black smoke. The other chimneys of the Company were not so 
bad, but the one on the Embankment was almost every day reported on 
for the emission of black smoke. He saw an item in the revenue account 
of £92, “ Experiments and cost re smoke abatement,” and he asked if any 
favourable result had been obtained from these experiments? He also 
wished to know whether there had been any other complaints from con- 
sumera since the 200 volt system had been brought in. His experience 
was that the lamp did not give so good a light as the old 100 volt 
lamp. He believed that every lamp maker and many of his (the speaker's) 
friends said the same thing ; and electrical engineera had told him that 
there was not a good 200 volt lamp in the market. He thought that if 
this were the case considerable dissatisfaction would be felt in the long run. 

Mr. GRIMSHAW (a:sistant engineer-in-chief): We have been making a 
great many experiments and have expended a large amount of money in 
ndeavouring to stop the smeke at Millbank-street. I think we are only 
troubled with it now when we are getting up the fire at night ; I do not 
think there is any trouble at other times. But the smoke is not as bad at 
the Embankment as it is at many other works. We get the best co l we 
can buy, and expend any money that is necessary for preventing smoke ; 
in fact, we are always looking out for patents with that object, and are 
quite ready to experiment with them. 

Capt. EDMUND J. BAX: With reference to the question about 200 
volts, there is no doubt that we have had a great many complaints of the 
2.0 volt supply as against the 100 volt, but I think myself that that is 
only because we have made a change from 100 volts to 200 volts. In other 
companies where they have started by giving the energy at 200 volts these 
complaints are not, heard, but the moment you begin to change one lamp 
for another, no matter what the lamp may be, the consumer complains 
because you go into bis house and alter his wires, and soon. As to the 
efficiency of the 209 volt lamp, I think that it is not perhaps quite so 
efficient as the 100 volt lamp. I do not, however, think that there is any 

t difference. The reason I say that is that in a very large block of 
uildings with a great many thousand lights we have made experiments 
extending overa year when they had the 100 vclt lamp and for another 
year when the 200 volt lamp was in use, and we found that the amount of 
the consumer's bill with the supply at 200 volts was not appreciably greater 
than it was at 100 volte. I do not think that there is any rea:on really 
for comp'aint, and we make an allowance of 8 per cent. in order that con- 
sumers may take their energy at 200 volts instead of 100 volta. We 
think that in doing that we more than meet the complaint as to the 
efficiency of the 200 volts. 

Mr. MAKINS : Do they get double the light for the same amount ? 

Capt. BAX: No, the same l'ght for the same amount; tho pressure is 
at 200 instead of 100 volts. 

The motion for the adoption of the report and accounts was then carried 
unanimously, as was also a resolution declaring a dividend for the half-year 
at the rate of 16 per cent. per annum, le:s tax, making (with the interim 
of 10 per cent.) 15 per cent. for the year. 

Mr. J. Browne Martjn and Lord Ampthill were re-elected Directors, and 
a cordial vote of thauks to the Chairman terminated the proceedings. 


British Insulated Wire Co. (Ltd.). 


The fourth ordinary general meeting of this company was held at 
Prescot on Friday, Mr. W. MannINER Brio, chairman of the company, 
presiding. 

The CHAIRMAN proposed that the report (which appeared in our issue 
of the 9th inst.) be adopted, and congratulated the shareholders on the 
continued growth and success of the business. He thought that perhaps 
the sbareholders hardly realised what this continued growth and increase 
had been ; but he wanted them to grasp this particular fact, because it 
brought them to the point of the holding of this meeting and asking for an 
increase of capital. Since the company started in 1892 the increase had 
been on the average 50 per cent. on each previous year. Now, they would 
quite imagine that when that got up to say £1,000,000, and suddenly 
found they had reached £1,500,0C0, it made a considerable difference in 
their calculations and in the working of the business ; and that had been 
their case up to the present, which he thought a remarkable fact in 
connection with any industry. It might go on for one year or two years, 
but to go on continuously as their business had done showed the business: 
in itself was good—that the material sent out was grod, and that the 


demand was gradually increasing. He thought the orders which they had 
in hand justified them in thinking that their increase for the present year 
was going to be after the same rate. The profit for the year under review 
was £92,000, against £72,000 for 1898. The administration expenses, 
legal expenses, &c., were recessarily higher, because they were doing a 
much larger business; but the directors did not think those expenses 
were abnormally extended, or were beyond the ratio in which they 
should be extended according to the business which had been done. 
They could not tell t/ll the end of the year what the increased capital had 
done for them, but they had every reason to believe that the money which 
they asked for to-day could be very profitably spent. The orders they at 
present had on the books were equal to the whole of their turnover for a 
year, or a little more than a year or two ago. He hoped that 15 per cent. 
and the bonus of 5 per cent. would be agreeable to the shareholders, and 
that they would sanction the directora’ action. 

Mr. E. K. MUSPRATT seconded the resolution, and said that during 
the last two years the price of nearly every article had increased. That 
was owing to the prosperity of the country and to the enormous increase 
of the industry. The price of copper, for instance, had gone up from £59 
to somewhere about £76 or £77 a ton—an enormous increase in the pr:ce 
of a material of whch they used a great quantity. The consequence was 
that the increased busine:s they had been doing had entailed a larger 
quantity of copper being used in the business, and had therefore caused 
them to require more capital to carry on the business. The same thing 
applied to lead. The quantity of lead they used for covering cables had 
enormously increased on account of the increased business, and the price 
of lead had gone up from about £11 to about £16 or £17 a ton. They did 
a remarkably safe business so far as bad debts were concerned, because the 
greater portion of their business was with Corporations, and they had the 
rates to fall back upon as security. But although Corporations 
were good payers, they did not always pay cash down, and insisted 
that a certain amount should be held in baud to meet any contingencies of 
bad work or anythiug that might arise. The consequence was that in the 
large transactions they had with Curporations it was necessary for a large 
amount of money to be locked up for a considerable time. That was 
another reason why they required addi‘ional capital, and the only question 
really was, in an enormously growing business like theirs, whether they 
were going to ask enough, or whether it would not be necessary in two or 
three years to ask for a further incresse, because they were all aware that 
the electrical industry, in this country at any rate, was of comparat vely 
recent growth. Now, however, it had taken a firm hold, and there was no 
question but that it would increase to a far larger extent in the futuro. 
He therefore anticipated a large increase in their business. 

The motion was unanimously adopted, and a further dividend of 10 p r 
cent. on the ordinary shares (making 15 per cent. for the year), together 
with a bonus of 5 per cent. on the ordinary shares, was declared. 

Messrs. J. B. Atherton and E. K. Muspratt were re-elected as directora, 
and the auditors were also reappointed. 

In thanking the shareholdera for the reappointmeat of his firm as 
auditora, Mr. D. L. CHALMERS said that he had had occasion to me:t 
the directors on the question of depreciation and investments, and he 
found the board not only prepared to adopt any recommendation proposed 
on the subject of writing down assets, but they went much further thin 
he (the speaker) considered necessary. The balance-shest presented to the 
shareholders was therefore of a most conservative character. 

A cordial vote of thanks to the chairman and directors for their services 
was proposed by Mr. H. Martin, and unanimously adopted. 

At an extraordinary meeting which followed a resolution authori-iug 
the increase of the capital of the company t» £1,000,000 by the creation 
of 120,000 new £5 shares (60,000 ordinary and 60,000 6 per cent. cumul,- 
tive preference) was unanimously approved. The chairman stated that 
he did not know that it was iotended at present to issue the whole of the 
new capital—possibly not more than one-half. They required and must 
have more money to conduct the business, and he thought there was a 
fairly good prospect of paying a good dividend oa the additional capital. 


In connection with the above resolution, the directors have issued 
$0,000 6 per cent. cumulative preference shares and 30,000 ordinary shares, 
both of £5 each. The former have been issued at £5. 1Cs*. and the latter 
at £10.' The issue has been made to shareholders only. The issue, with 
the premiums, provides additional working capital of £465,000, which the 
directors are satisfied can be profitably employed. 


National Telephone Co. (Ltd.). 


The twenty-fifth ordinary general meeting was held yesterday, Mr. J. S. 
STAATS FORBES (president of the company) in the chair. 

The SECRETARY (Mr. Albert Anns) having read the notice convening 
the meeting, and the report and accounts being taken as read, 

The PRESIDENT said:? My experience is that when a dire.tors' repo:t 
is a bad one the attendance is large, and I think this is the very smallest 
attendance I have ever seen at a meeting of this company, from 
which I deduce immediately that you will agree with us in think- 
ing the report extremely satisfacto y. Iam never at a lcss at a mect- 
ing, except when the report is & good one. I want the stimulus 
of failure to enable me to find words, which I can always find wien 
the report is bad. Therefore my remarks to-day will ke cry few. Our 
income has increased by £89,815, the working expenses by £46,840 ; the 
net result leaves a profit balance increase of £33,155 ; the rentals carried 
forward for unexpired terms amount to the very large sum of £631,000, 
being an increase of £94,900. A really remarkable feature in these reports 
is that the character of the business should be such that, in anticipation of 


* The ordinary shares are quoted on p. 64 at 13—14 and the preference 


shares at 6—641. 
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periods beyond a particular half-year, we have these large sums ot money paid 
in advance in reapect of services following the period of that particular balf- 
yéar. This £631,000 is a tolerably good slice to bave in advance of services 
rendered. Out of that balance we propose to pay the dividends as stated 


640 


In the year ending 1894 - not very lonz ago in the history of a great enter- 

rise —we had 73,000 lin-s, in 1895 82,000, in 1896 94,000, in 1897 106,000, 
in 1898 120,060, and in this, the record year, 140,600. Therefore, between 
18:4 and 1899 we have had an increase of 67,000 subscribers, Ordinary 


—5 per cent. on the first and second preference, 5 per cent. on the third 
preference, and 6 per cent. per annum (free of tax) on the ordinary shares. 
Having met these charges, we have a surplus income—£80,000 of 
which is to go to reserve, and the balance (£6,199) is to be 
carried forward. Compared with the corresponding period of 1898, 
the increase in gross income amounted to £89,815, the Post Office 
royalties increased by £9,819 (as to which I shall have to say 
a word presently); and, subject to that deduction, the net income 
has increased by £79,996. The workiog expenses have increased by 
£46,840, and there is a net result to the good for the half-year of 
£33,155. The ratio of working expenses has fallen from 60°16 to 59:91 
per cont. —a very small thing when taken on £100, but a very important 
one when taken upon these very large sums of money. The amount 
brought forward has increased by £9,893. Debentures and other interest 
shows an increase of £15,136, arising from the fact that between Dec., 
1698, and Dec., 1889, we had issued a considerable amount of additional 
debenture stock, wbich of course came in for dividend from the time it 
was placed. Now comes the question, What are we to do with the balance! 
We propose to place £80,000 to reserve, an increase of £30,000 over the 
corresponding balf-year, and to carry forward—well, £6,199 instead of 
£8,287. The rentals paid in advance I have already referred to— 
£631,590, or £94,936 in advance of the corresponding period. In 
matt rs of this sort the year is a more satisfactory and certain 
comparison than the half-year, and satisfactory as the half-year is, 
the year is a record one. We have made a much greater advance iu the 
year under review tban in any preceding year in the history of the com- 
]any. The capital revenue, net revenue account, and the balance sheet 
are all shown clearly, and anybody who is fond of analyses, or wishes to 
bs 83'isfied upon any of the various items, can if he pleases ask any ques- 
tion and an elicit answer upon any point which interests him. But unless 
that is specially called for, I will ask you to take the assur- 
ance of my distinguished colleagues and myself and our auditor—the 
most eminent in London —that the accounts are properly stated. There is 
one thing I should like to comment upon a little, and that is 
the Post Office. We have achieved these results over a great many 
years in the face of many difficulties. When we started with this 
science, which has been carried to its present atate, not of absolute 
perfection but of great utility, leaving much to be desired which 
may be achieved in the future, we went through the preliminary 
stages, which involved many failures, many trials, and we found 
ourselves in very serious corners many times. But we kept pegging away: 
and if we can only get fair play, as we entirely believe we shall 
(for the anxiety of the Government, and particularly of the head 
of this Post Office business—Mr. Hanbury—was that we should be 
dealt with upon principles of scrupulous fairness), we shall continue 
to succeed ia our operations. But what I shoul 1 like to put 
to you is this: We have paid the Post Office during the year a 
sum which amounts to 21 per cent. on our net income. Now, 
is not that a monstrous tax? Au invention not thought of before, 
taken over by the Post Office on a legal interpretation, accepted on the 
theory of being fairiy treated. A tax of 10 per ceat. of the gross revenue 
AM our risks, all our difficulties, all our losses are taxed in the inception 
by this terrible charge. A tax of 10 per cent. seems pretty stiff, but it 
must not be forgotten that you have to take the risk of the working of this 
thing—all the labour, responsibility, and risk of bringing about good results 
in money ; and then 21 per cent. of what you get, after running all the risks, 
goes into the pocket of the Post Office. Now, I wonder if these people who 
howl about our extortion, extravagance, &c., &c., ever take into account 
that they might have their telephone eo much less if the Government gave 
uo their claim to this 21 per cent. of the net income! Well, now you know 
wnat is going on. The Post Office, having a perfect right, have now 
determined that in London, among other places, they will work the service 
themselves. Well, we do not object to that at all; we are not in the least 
concerned about anythiog of that kind, aud I dare say we shall get along. 
We feel, under all the circumstances, pretty comfortable, and think, with 
the experience we have got and the footing we have got, that we shall 
continue to make large advances in our business, and, we trust, in securing 
you profits. 

There is one point in the accounts to which I should like to advert. 
Some feeling has been expressed as to whether it is right that income tax 
should be deducted in the case of some propristors and not in that of others. 
We have paid out of the surplus profits of the company income tax upon 
the dividend on the ordinary shares, and have paid the preference subject to 
income tax. I suggest whether it will be possible in tke face of the 
anomaly, so to speak, to continue that practice. On another matter: 
We are charged sometimes with being s'ow-going coaches, that we do 
nothing, that it is all very bad, and that anything elss would be eo 
much better. We read every day what poor creatures we are in 
commercial enterprise and science—and, in fact, in everything else— 
compared with the Germans, who have got a telephone service which 
has been held up to us here in England, from time to time, as a model. 
My vocation takes me to Germany sometimes. Judge of my surprise, 
then, when I read the statement made in the German Parliament, Look 
how much better this thing is done in England.” I thought there must 
be some mistake ; that they must have got the English newspaper remarks 
on tbe National Telephone Co. Now, this is a most irritating business ; 
it never can be otherwise. When a man is using the telephone he thinks 
the whole property is his. He does not think of the other 140,000 fellows 
who are waiting all over the place. No doubt the service has greatly 
improved, and the service is becoming from day to day more indispensable. 
Now, with that little bit of introduction I will tell you what we have done, 
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‘each direction. 


people cannot apparently understand what tbat means in labour, in anxiety, 
difficulties overcome, &c., and in money. I now move— 

“ That the report and accounts te received and adopted, and that dividends 
be paid for the six months ending Dec. 31, 1899, at the rate of 6 per cent., 
less income taz, on the first and second prefe ence shares, at the rate of 5 per 
cent., less income taz, on the third preference shares, and at ths rate of 6 per 
cent. per annum, free of income tax, on the ordinary shares of the company." 

Lord HARRIS (vice-president) seconded the resolution. 

Mr. HEATH asked if the reserve fund was brought into the busiaesa or 
invested in outside securities! 

The PRESIDENT : It is brought into ths business, and is charged with 
interest to the amount of EIO, COO. We can get a larger average return 
upon the money in our busine:s than by depoeit investment. Against 
that we have large amounts locked up. I have no doubt, if we took a valua- 
tion now of the properties standing in our books at £353,285, they would 
be found to be well worth that valuation. Therefore the reserve funds afford 
ample security. This is not the first time the matter has been discussed, and 
we have come to the conclusion that, so far at all events, we have ac:ed 
wisely and greatly in the interests of the concern ia locking up our 
excess profits in the business. 

The resolution waa then carrie J. 

Mr. WARNFORD DAVIS proposed a vote of thanks to the president 
and the directors for the magnificent results of the year's working. 

Mr. CHAPMAN seconded, and added that it might be extended to the 
various officials of the company. 

The resolution was carried unanimously. 

The PRESIDENT, ia reply, said the directors thanked the proprietors 
for their continued confidence. Quite properly the officials were embraced 
in the vote, and indeed their workmen, tov. They could not put the 
services of their workmen nor their devotioa t» duty too high. Taney ran 
tremendous risks. He would take the opportunity of saying something of 
interest to them all. The directora thought it prudent to make early 
arrangements for an issue of capital, and very shortly a prospectus would 
be out inviting £500,000 in ordinary shares at par. It would gratify the 
directors to find that the existing shareholders took up the larger part of 
this issue. 

The meeting then ter.ninsted. 


Central London Railway Co. 


The ordinary general meeting of this company was held on Wednesday. 
In moving the adoption of the report and accounts, the chairman 
(Sir Henry Oakley) said that the whole of the sbare capital was 
paid up. They had not raissd any loan capital, because hey were 
alvised that they would get a much better prise for their 4 per cent. 
bonds after the railway was open than before, and the arrangement with 
the contractors provided that the payment they were to take in bond: 
should not bear interest until the railway was open. There was a large 
sum due to the contractors on that acount, and it was one of the greatest 
possible incentives to the contractors to get their work done as quickly as 
possibie. They had expended £10,028 for additional land at the Marble 
Arch for the improvement of ther station, and had now practically 11 
sites for booking offices, all in admirable positions, He had hoped that 
before that they would have had their railway open, but that had not been 
achieved; but every possible effort was being made to ensure the completion. 
Difficulties of construction, and the impossibility of reaching the line 
beneath the surface except through ahafts sunk at the stations, made the 
operations slow. The undergroand work from the Mansion Houee to 
Shepherd's Bush was practically complete, except the laying of a third 
rail. That was in hand. The ordinary running rails in both tunnels and 
the stations were practically finished, and the work of connect/ng the lower 
premises with the outer air was going on as rapid:y as possible. He was 
assured by the representative of the contractors for the electrical machin ry 
that no time would be lost, and that there was a speedy prospect of their 
being completed and ready for opening The third rail was iu the tunnel, 
but it had to be insulated and bonded. Whea that was completed practi- 
cally the whole of the underground work would be, finished. The lifts at 
each of the stations were in hand. Six or seven of them are completed, 
and there was no doubt that when the electrical cuntractura had got their 
heavy work done the competion of the lifts would shortly follow and th! 
railway be brought into practical use. Tae huge engines at the depot at 
Shepherd's Bush were about 12.000 R. r., and were crected, and three of 
them had been practically tested. He hoped to be able to run an electric 
train very shortly after the end of the month. All the work was progress. 
ing satisfactorily. As soon as the machinery had been tested, aud if it 
realised expectations, it would not be long after the trial before they could 
utilise the line commercially. By the original Act they were bouud to 
run three trains in the morning and three at night with a penny fare in 
They proposed to adopt the principle that had been 
accepted by all the authorities—viz., to issue a workman's ticket before 
7:30 iu the morning at a return fare of 21., and available for thé return 
journey by any train. The board had appointed Mr. Granville Cunning- 
ham general manager. The report was adopted. 


Newoastle-upon-Tyne Electric Supply Co. (Ltd). 


The ordiuary general meeting of this company was held d gir 
(Thursday). The directors’ report for the year ended Dec. 51 states 
that the units sold show an increase for the year of 163,309, the total 
being 967,098, against 893,789 in 1898, The total profits of the years 
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trading amount to £8,177 16r. 10d., against which have been written 
off special expenditure on the reconstruction and enlargement of 
dynamos (£800 Es. 11d.) and costs incurred on Parliamentary matters 
(£875 16s. 12d.), leaving a balance of £6,501 10s.; and after adding to this 
the balance from last year (£994 Os. 2d.), there is a sum to be dealt with 
of £7,495 10a. 2d. Out of this amount an interim dividend of 4 per cent. 
was paid in July last, end the directors now propose to pay a further 
dividend at the same rate, making in all 8 per cent. per annum, and 
absorbing £5,341 12s. 8d., and to increase the reserve and depreciation 
account by £342 16s., carrying forward a balance of £1,811 1s. 6d. The 
reserve account now stands at £20,000. 

The necessary expenditure on capital to keep pace with the demand for 
current during tbe year and to provide for & continuous-current ser- 
vice has amounted to £28,518 Is. 2d. The continuous-current service 
referred toin last year's report is nearing completion. A bill is being 
promoted for further powers as to the extension of the company's opera- 
tions. A provisional order for supplying Gosforth with electricity is also 
being applied for. In order to meet the expenditure already incurred, and 
that which will be required to carry out the above schemes, the eanction of 
the company will be asked to increase the nominal capital by £200,000. 
We learn that the report was adopted on the motion of the chairman, 
Mr. T. G. Gibson. 


Mersey Railway Co. 


À meeling of debenture-holders was held last week, by order of Mr. 
Justice Stirling, to consider the company's bill now before Parliament. 
The chairman (Sir Allen Sarle) presided, and a majority favoured 
ihe expenditure of £1,500 in promoting the bil for powers to adopt 
electric traction, &c. It is therefore probable that Mr. Justice Stirling 
wil authorise the receivers and managers to proceed with the 
bill. The circular convening the meeting stated that the receivers 
and managers were of opinion that it was essential to the suc- 
cessful working of the line that electric traction should be adopted. 
In connection with this view the directors stated that they had consulted 
several experts with regard to electric traction, including Sir W. Preece 
and Major Cardew, who had reported strongly in favour of electric trac- 
tion and recommended the adoption of a system by which the train 
ter vice would be greatly increased and accelerated. It is estimated that a 
saving would be effected in working expenses by the adoption of electric 
working of £11,540, and that the increased gross receipts at end of first 
year would be £18,943, a total increase of £41,873, lees interest on 
maximum new capital (£428,750) at 4 per cent., £17,150. This would 
leave a net improved revenue of £24,725. Messrs. Preece and Cardew 
further estimated that in three years after the adoption of electric work- 
ing the net revenue would be increased to £41,666, and that this improve- 
ment by no means exhausted the possibilities of the altered system. It ia 
pointed out in their report that the obtaining of parliamentary powers 
this session is urgent, as the schemes for working the Birkenhead Corpora- 
tion tramways and the Wirral railway electrically should serve to feed the 
Mersey Co.'s undertaking in an important degree. 


W. T. Henley's Telegraph Works Co. (Ltd.). 


The annual report of the directors for the year 1899 states that, of the 
£120,000 additions] preference capital authorised in 1899, £90,000 was 
taken up by tke shareholdera cr their nominees at par, and O50, COO by 
the holders of the old 7 per cent. preference shares, with the sum of 
£30,C00 paid to them out of reserve as compeneation for the reduction of 
the dividend on those shares to 44 per cent. in accordance with the rego- 
lutions passed in 1899. During the past year the net profit amounted to 
£46,037. 9s. After payment of idebenture interest and income tax, and 
making ample allowance for depreciation of building», plant, machinery, 
&c., there remains £40,511. 128. Ad., making (with £14,528. 14s. 3d. from 
last year) £54,840. 6s. 7d. available for distribution. The directors have 
transferred £10,000 to reserve, snd recommend the payment of the fol- 
lowing dividends—viz., on the preference shares at the rate of 4j per cent. 
per annum (less tax) ; on the ordinary shares at the rate of 15 per cent. 
per annum (less tax), including interim dividend of 4 per cent. paid 
in September last. These payments absorb £35,986. 19a. 3d., leaving 
£18,853. 78. Ad. to be carried forward. The directora regret to record the 
death of Major-General George Hutchinson, C. B., C.S.T., and refer to the 
election of Sir Henry M. Stanley, G.C. B., M.P., to fill the vacancy. 


Notting Hill Electric Lighting Co. (Ltd.). 


The tenth annual report of the directors now issued covers the period 
to Dec. 31 last. Expenditure on capital account at Dec. 31, 1898, stocd at 
£128,003 19s. 4d., and during the past year a further £9,546. 14s. Id. has 
been expended, of which £7,860. 10s. 6d. was on new mains and meters, 
and £1,000 in the acquisition of the buildings erected on the freehold land 
belonging to the company in Victoria-gardens. This brings the total 
expenditure to £137,350. 158. 7d., which is £6,350. 13s. 7d. in exces: of 
the capital received. The only additional sum received on capital account 
was the £5,000, balance of instalments due on debentures issued in 1898. 

The progress of the company is shown by the following table :— 


189111 Lamps 6,056 0 Loss £554 18 6 
-1892 eoe Do. 94358 ......... Profit 112 6 1 
1893 5 Do. 12,155 Do. 1481 7 1 
18984. Do. 15669 ...... Do 2,101 17 8 
1895 ......... Do. 20,507 Do. 5,221 14 10 
1896 ......... Do. 25,76 ........ Do. 4,736 9 8 
TOO? | osse: Do. 000 ......... Do. 6,854 1 2 
1898 u Do. 46, 0 Do. 7,251 15 7 
18999. Do. 59, 154 Do. 10,560 17 4 


The number of consumers is now 1,012, and of these all but 15 per cent. 
are supplied at 200 volts. 

The cost of coal shows an increase of £430, or 50 per cent. over last year, 
and the amount realised by sale of current shows an increase of 35 per 
cent. The pressure of the current at the rame time has been kept up its 
proper standard and uniformly steady throughout the year. 

An Act authorising the company, in conjunction with the Kensington 
and Knightsbridge Electric Lighting Co., to purchase land and erect a 
joint station for the purpose of economically generating electricity in bulk, 
received royal assent on July 13, 1899, and the necessary arrangementa 
for the erection of buildings and their equipment with the most modern 
description of machinery have been made. It is estimated that the expendi- 
ture on these joint works will amount to between £80,000 and £100,000, 
and it is proposed to raise the necessary capital by a loan to be redeemed 
by a sinking fund in the year 1951, when the property of this company is 
liable to be purchased by the local authority. The two companies have 
entered into a mutual agreement to take current from the station in 
accordance with their several requirements, and to contribute each year, 
in proportion to the current taken, such amount as may be required for 
the working expenses and upkeep, together with the interest and sinking 
fund of the borrowed capital. In the year 1931 the property will revert, 
free of encumbrances, to the two companies in proportion to the respective 
amounts contributed. The directors anticipate that the result will be not 
only a greatly increased power in the production of electricity, but also that 
the shareholders will possess a reversion of considerable value, to accrue at 
the time when their preeent property is liable to expropriation, thereby con- 
stituting a large reserve fund, recuring them against possible loss in case 
of under-valuation. In conjunction with the new works the directors 
propose to make considerable extensions in districts in the company's area 
not hitherto supplied, where they have every reason to believe that 
remunerative business will be obtained. Should it be posaible, as antici- 
pated, to make these extensions during the current year, additional capital 
will be required, and as the present powers of the directora in this direc- 
tion are limited to the issue of £19,000 of debentures at present unissued, 
it will be advisable to provide for an increase of capital. 

Of the £10,360. 178. 4d. profit, the directors have set aside £1,500 for 
depreciation and reserve, bringing the total to £6,000. This they consider 
sulficient, partly in consequence of the arrangements detailed above, but 
eapecially in view of the fact that the whole of the capital expenditure of 
the company, with tbe exception of the £5,833. 19s. (representing the cost 
of provisional order and the purchase of patents, &c.), is entirely represented 
by visible assets at prime cost. All repaira and renewals have been paid 
for out of revenue. After paying debenture interest and 6 per cent. on 
preference shares, there is a balance of £5,827. 188. 7d., out of which the 
directors recommend a dividend of 6 per cent. on the ordinary shares, 
amounting to £35,871. 4s., leaving a balance of £1,956. 14s. 7d. One-half 
of this balance is credited the founders’ shareholders, and out of the other 
half it is proposed to pay a further dividend of 1 per cent. on both 
preference and ordinary shares, making 7 per cent. for the year and 
leaving £64. 14s. 9d. to be carried forward. An interim dividend of 3 per 
cent. was paid on July 1, and the balance 4 per cent. will be paid forthwith, 
together with a distribution of £1. 16s. per share to the founders’ shares, 

The directors place on record their appreciation of the services of the 
engineer and manager, secretary, and staff generally. 


Charing Cross and Strand Electricity Supply 
Corporation (Ltd.). 


The report of the directors for the year ended Dec. 31 states that the 
progre:s of the business has been very satisfactory. The Maiden-lane, 
Lambeth, and Short's-gardens stations, and the plant and machinery, have 
been maintained in a high atate of efficiency. The equivalent of 48,453 
additional 8 c.p. lamps (nearly double the number added in 1898) have 
been connected up to the mains during the year, making a total of 182,689 
lamps now connected. There have been 244 miles added to the mains 
laid, making altogether 125} miles. The sales of current from the stations 
of the Corporation have increased by 615,897 units during the year. The 
further extension of the Lambeth station is being carried out, and will 
shortly be completed, affordiog accommodation for an additional 2,500 E. P., 
and the requisite machinery and plant have been ordered. The installation 
in Short’s-gardens is being proceeded with, and supply is now being given 
from that station. 

The large increase in the business during the past year, and the 
prospective requirements of the several districts supplied, will necessitate 
an increase of capital. A special meeting of shareholders to consider this 
will therefore be convened at an early date. The provisional order for the 
City of London, referred to in the last report, has been confirmed by 
Parliament. Some mains have already been laid in the western portions 
of the City, and supply given from the existing stations of the corporation. 
The directors have made arrangements for acquiring 74 acres of freehold 
land at Bow. The greater portion will be devoted to the purposes of the 
City provisional order, which provides that a separate station shall be 
erected for supplying the City. Sufficient space will be reserved to enable 
them to erect a separate installation should they find it expedient to do so 
A bill is being promoted for statutory powers to lay mains from Bow to 
the City, and to enable the corporation to connect up with the existing 
station®, and to supply electrical energy in bulk to such of the local 
authorities en route as may desire it. As the City provisional order 
provides that separate accounts should be kept of all receipta and expendi- 
ture, the directors are taking measures to comply with these requirement“, 
and to enable them to do eo eatisfactorily it will probably be necessary 
either that separate capital be created in the existing company for the 
purposes of the order, or that another company be registered. 
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The debenture debt has been reduced from £70,000 to £24,200, and the 
temporary loan of £57,500 has been paid off. The total reserves of the 
corporation now amount to £137,267, nearly 40 per cent. on the total 
thare capital. The net earnings amounted to £27,677. 178. 11d. A sum 
of £3,451. 5s. 7d. has been paid in respect of interest on debentures and 
temporary loans up to Dec. 51, and £6,708. 98. 5d. was distributed as 
interim dividend (8 per cent.) for the half-year ended June 30. There 
remains a sum of £17,518. 2s. 11d., which, added to £3,292. 1s. 5d. from 
Jreceding year, makes £20,810. 4s. 4d., which the directors propose to deal 
with as follows : — 
To provide for dividend on 44 per cent. preference 
Li. MANUS £4,500 0 0 
To pay a dividend at rate of £10 per cent. for half- 
year enced Dec. 31 on ordinary shares (mak‘ng, 
with interim dividend, £9 per cent. for year) . . 11,768 10 6 
And to carry forward FFF 4,541 13 10 


£20,810 4 4 
Telegraph Construction and Maintenance Co. (Ltd.). 


The annual report of the directors states that the accounts for the year 
show a net profit of £82,828. 4s. 1d., after charging interest on deben- 
tures. To this sum must be added £38,205. 2a. from last year, making a 
total of £121,033. 68. Id. After deducting the interim dividend of 5 per 
cent. paid in July (amountiog to £22,410), there is a balance of 
£98,623. 68. 1. to be dealt with. Of this sum the directors propose to 
distribute a dividend of £1. Js. per share (absorbing £44,820), being at the 
rate of 10 per cent, and making, with the amount already paid, a total 
dividend for the year of £1. 16s. per share, or 15 per cent. (tax free), 
leaving £55,805. 68. 1d. to be carried forward. 

The business of tbe company lias been satisfactorily maintained during 
the past year. The factories have been fully cccupied in the manufacture 
of submarine telegraph cables and of insulated wire, whilst the company’s 
steamships have been actively engaged in the laying of cables, as well as on 
repairing operations. The factories at East Greenwich and WLarf-rcad 
and the company’s steamsbips are in a thoroughly efficient condition. The 
rectors propose to add a further sum of £5,000 to the pension fund 
established last year for the benefit of the company's s'aff. 

The retiring directors (Sir Robert G. W. Herbert and Sir James Pender, 
Bart., M. P.), being eligible, offer themselves for re-election, a* do the 
nuditors, Mr. John Gane (Measra, Gane, Jackson, Jeffreys and Wells) and 
Mr. Patrizk A. Slegg (Messrs. Welton, Jones and Co.). 


Oxford Electric Co. (Ltd.). 


The report of the directors for the year ended Dec. 51 states that the 
revenue account shows a profit (including £85. 3s, 6d. from last year) of 
£5,553, 18. 2d. Af ter providing £1,741, 11s. 2d. for debenture and other 
interest, writing off £184. 19«. 11d. on account of hire- purchase installa- 
tions, and £53. Os. 1d. from office furniture account, the available balance 
is £5,573. 103., which the directors propose t» appropriate as follows: 
£2,500 in payment of dividend at rate of 5 per cent. per annum on the 
share capital, and £1,000 to be added to the reerve and renewal of plant 
account (which will then amount to £1,750", leaving £73. 10s. to be carried 
forward. 

Since the la:t report the equivalent of 3,638 8 c.p. lamps have been 
conue:ted to the mains. Tais increase compares favourably with the 
average progress in previous years. The hire-purchase system of installing 
the light continues to give satisfactory results. To meet the increased 
demand for current a sub-station has been established at New College 
and an additional transformer installed in Ship-street. The distributing 
mains of the company have been extended in several additional thorough- 
fare:, and the whole plant has been maintained in efficient order. 


ARGUS PRINTING CO. GTD.) —At the annual meeting of this company. 
last week, the chairman called attention to the increase in the company’s 
gas bill for 1899 over the previous year, and congratulated the share- 
holde:s upon the decision of the directora to instal the electric light 
throughout the extensive printing works of the company adjoining the 
Victoria Embankment. The increase in the gas bill for the year repre- 
sented £555, and the electric lighting installa ion would save considerably 
more than this sum in the cource of the year. They found that an actual 
net saving of £8. 15s. 6d. per week had been made since the installation 
had been compl:ted and in full working o: der. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.) — The annual meeting of this 
company was held at Cambridge on Friday. Mr. D. Munsey presided, and 
sa'd that during the year the equivalent of over 3,000 8 c.p. lamps had 
been added, and the output in units had been 38,000 more than in the 
previous year. The company had been increasing its output and conss- 
quently had increased its machinery, so as to be in a position to meet any 
demand. A large new machine icajable of taking the whole of the load) 
and a new boiler had been put in. They had also extended their maine, 
and had spent during the year £12,000 ou capital account. They had 
written £250 off preliminary expenses, They had to pay £250 mere, 
which they hoped to pay off during the present year. Tuey had allowed 
discounts to the consumers to the extent of £969 during the past year. 
Instead of receiving 7d. per unit, they had received only a trifle over 6d. 
Although they had turned out 38,000 more units, their coal bill &as not 
as much as in the previous year, a result arising to a certain extent from 
the care taken iu respect of the transformers. The report and 
accounts were adopted, and a dividend of 7 per cent. was declared. 
The managing director (Mr. A. A. Campbell Swinton) announced that 


the directors would shortly iesue a circular setting forth arrangements 
whereby wires and fittinga would be put into houses and shops without 
any first charge to the consumer, There would be an extra charge of 1d. 
per unit, and à minimum charge of 28. per lamp per annum. They pro- 
pos:d to adopt the system tentatively. 


CITY OF YORK TRAMWAYS CO.— At the meeting last week the chair- 
man (Mr. Joseph Kincaid) referred to the questien «f the purchase of 
their undertaking by the City Council, and said that in 1896 the company 
obtiined power to use electric traction, but the Council had refused ther 
coasent. The proper development of the tramway system in York and 
vicinity would cost quite £100,000. The purchase of the present lines 
uuder the provisions of the Tramways Act of 1870 coukl be exercised by 
the Council ia 1900 and 1902 —that was to say, two expensive arbitrations 
would have to be undertaken at the cost of the Council to acquire tome 
three miles of line, and for three years at least the improved facilities of 
street traction were postponed. The result would be a loss to the com- 
pany, but a much greater one to the Council. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.) -A meeting 
of thia company will be held on 27th inst, to authorise the directors to 
create and issue 5 per cent. debenture stock amounting to not more than 
£300,C00 for the purpose of providing funds to carry on the rapidly- 
iacreasing busine:s of the company in lamps, fittings, and accessories for 
electiiclighting. Thecircularcalling the meeting states that the profit-makiog 
power cf the company is iocreasing from year tu year in a very sa isfactory 
manner, and bids fair to expand even more rapidly with the introductiou 
of additional capital. The necessities of trading on a much larger scale 
than formerly —more workshops and plant—ccnsiderable variety aud 
quantity of articles required in the business —ag well as the necessity of 
giving reasonable credit to the numerous traders and installers who are 
customers of the compiny—all entail tbe temporary lock-up, eo to speak, 
of a contiderable sum, «o that the existing capital does not afford a 
sufficiently broad base t» work upon. The directors have just had before 
them the accounte for the half-year ended Dec. 51 last, which show the 
steady advance the company is now makiog, notw.thstanding severe con- 
petition and the absence of any special patent privilege. 


NATIONAL ELECTRIC SUPPLY CO. (LTD. —The annual mectirg was 
held at Preston last week. The chairman (Mr. J. Booth) moved the 
adoption of the report, which stated that considerable progress had been 
made during the past year. A number of new consumers had been con- 
nected to the mains and considerable extensions of machinery and plaut 
had been made. The motion was carried unanimously, and the following 
dividends declared: 4 per cent. on the preference, 4s, 64. per share on the 
ordinary shares for the last half-year, which, with the interim already paid, 
made 78. per share for the year. 


NORTHAMETON ELECTRIC LIGHT AND POWER CO. (LTD.)—' The annual 
report of the directors states that the policy of reducing the price of 
current bas been fully justified. During the year the additional lamps 
hxed (in 8 c.p.) were 5,657 and motive power supplied equalled 1,035 
lamps, or 6,702, against 1,977 for the previous year. There is at 
present the equivalent of 19,765 lamps fixed. The balance of the 
revenue account was £1,714. 53. 8J., compared with £1,258. 10s. 7d. The 
tariff for motive power has Leen reduced to 14d. per unit for current used 
after a three hours’ daily maximum demand. The company's mains bave 
been extended in various directions (2] miles having been laid during the 
year), making a total of six miles 18 yards. It has been decided to rai e 
the pressure of supply. £350 has been carried to depreciation account, 
making a total of £2,000, and £43 has been written off preliminary 
expenses. Dividends on he preference thares will be paid for the year 
ended Dec. Slst—viz., 6 per cent. fixed (£232) and 5 per cent. fixed 
(£261. 11e. &1.). It is proposed to pay 2 per cent. on all the ordinary 
shares, whi h will require £568. 178. 9d., and to carry forward £178. 13s. 6J. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—At the annual mee ting. 
held on Monday, the report which appeared in our last iszue was approved, 
and a dividend at the rate of 6 per cent. (tax free) was declared. The 
chairman (Mr. G. Alderson Smith) said that the equivalent number of 
8 c.p. lamps connected had increased from 12,728 in 1898 to nearly 30,000, 
and the receipts from £3,466 to £6,235. At the extraordinary meeting 
which followed a resolution increasing the capital of the company to 
£100,000 by the creation of 5,000 new sha es of £10 each was adopted. 


CITY NOTES. 
— 
per cent. (since Jan. 25, 1900). Price of 
silver 279d. per oz. (Feb. 22). Console (21 per cent.) 1001 —1013 for 
money, 1004—1014 for account ; 24 per cent. 98—€8} (Feb. 22). Stock 
Exchange Settling Day: Consols, Mar. 1; Stocks and Shares Continuation 
Day, Mar. 12; Ticket Day, Mar. 13; Pay Days, Feb. 23 and Mar. 14; 
Mining Share Carry-over Days, Mar. 10 and 26. 


BRUSH ELECTRICAL ENGINEERING Co. (LTD.)—The directors of this 
company, alter plac ng £2,500 to depreciation reserve, have decide! 
(subject tu audit) to recommend payment of a dividend at the rats of 6 
per cent. on both preference and ordinary shares of tbe company for the 
half-ye.r ended Dec. 31, carrying forward al out £5,0C0. 

BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
Applications have been invited for £120,000 5 per cent. second debenture 
stock (part of a total authorised issue of £200,000) at £97. 10s. per cent 
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The money is required to complete the conversion of the company's lines 
to electric traction. The company hold concessions for 36 miles of single 
track, of which 20 miles are already operated electrically. 


CAPE ELECTRIC TRAMWAYS (LTD.).—An extraordinary general meet- 


ing will be held on the 7th prox. to confirm the reeolution passed on the | 


14th inst. altering the articles of association. 


IMPERIAL TRAMWAYS CO. (LTD.)—The directors bave decided to 
recommend a dividend for the half-year ended Dec. 51 at the raie of 84 per 
cent. per annum. 


KNOTT END RAILWAY CO.—The committee of shareholders who are 
promoting a bill for the conversion of the line to electric traction have called 
a meeting of the proprietors for the 5th prox., in order to pass re olutions 
removing three of the existing directors, and also for approving the bill 
now before Parliament, and for other purposes in connection with the 
project. 

LONDON PLATINO BRAZILIAN TELEGRAPH CO. (LTD.) —The half-yearly 
coupons, due March 1, of the £100,000 6 per cent. debentures will be paid 
by Messrs. Glyn, Mills, Currie and Co., 67, Lombard-street, London, E. C. 


NORWICH ELECTRIC TRAMWAYS CO.—A meeting of this company will 
be held on the 27th inst. The lines are not yet in operation, and the 
meeting will be a formal one. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed 28th inst. as a special settling day in 6,560 £5 fully-paid ordinary 
shares (Nos. 1 to 2,652, 2,853 to 4,416, and 4,471 to 6,614), 8,038 £5 fully- 
piid 5 per cent. cumulative preference shares (Nos. 1 to 5,330, 5,451 to 6,000, 
15,763 to 10,912, and 16,918 to 17,905), 5,433 vendors’ £5 fully-paid ordinary 
thares (Nos. 6,615 to 12,047), and 9,862 vendors’ £5 fully-paid 5 per cent. 
cumulative preference shares (Nos. 5,551 to 5,450 and 6,001 to 15,762) of the 
Hampstead: Electric Supply Co. (Ltd.). The committee has ordered the 
further issue of £150,000 4 per cent. first mortgage debenture stook 
(redeemable) of the London Electric Supply Corporation (Ltd.), and the 
further issue of £670,529 54 per cent. debenture stock of the National 
Telephone Co. ( Ltd.) to be quoted in the official list. Application has been 
made to the committee to appoint a special settling day in and to grant a 
quotation to the 5 per cent. first mortgage debenture stock of the British 


Aluminium Co. (Ltd.), and to also allow 15,000 7 per cent. cumulative pre- 
ference £10 fully-paid shares (Nos. 1 to 15,000) of the company to be 
quoted in the official list. 

TELEGRAPH OONSTRUCTION AND MAINTENANOB CO. (LTD.)—The 
trans'er books of this company are closed from 19th to 27th inst. inclusive, 
HN nears to the payment of dividend to shareholders on the register on 
19th inst 

WEST AFRICAN TELEGRAPH CO. (LTD.) — Notice is given that the half- 
yearly interest, due March 1, on the 500,000 5 per cent. mortgage deben. 
tures in this company will be paid by the National Bank of Scotland, 37, 
Nicholas-lane, London, E.C. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


i 

No. AGGREGATE, 

Line. iode 8 oe Deo of Inc. 
4 | TE. Amount. or Deo. 

1900 £ £ | £ £ 
Birmingham Tramways. Feb. 17 3,569 — 356; 7, 27,023 + S816 
Blackpool Corporation. „ 15 97 - 31 46 21,592 4 4,411 
Blackpool and Fleetwood „ 17| 8 79 7 959 91 

Bradford Corporation. T "m sas 
Brisbane Tram. .. .. Jan. 3 | 1,855|-- 516 14 30,761 |+ 9.377 
Bristol Trams & Carriage Feb. 16 | 2217 — 378 7, 17,914 |+ 664 
*Buenos Ayres& Belgrano! Jan. 21 2,537 | + 120 3 7272 + 2,117 
City & South London Ry. Feb.18 1,0 “ 7 7' 7,898 |+ 40 
Dover Corporation.... ,, 17 151; — 15 46, 9, 227 |+ 1,028 
Dublin United . . „ 16 2,758 + 79 7 19,199 1528 

Dublin Southern Dist. .. , 10 529 — 111 7 3,877 |f? 

Glasgow Corporatioen . „„ 17 7,781 277 ... M a 
Liverpool Corporation... „ 10 5,912 + 159 6 39,008 7 4,552 
Liverpool Overhead Rly. „ 18 1,243 - 54 7 10,140 + 1,087 
„Sheffield Tramways ...... „ 18 1645 + 260 T 12,333 + 3,550 


*South Staffs. Trams. v SE QE 
T 


ELECTRICAL COMPAN IES 


PRESENT AMOUNT 


AMOUNT. OP Drvi NAME. 
SHARE. | DEND 
TELEGRAPHS. 
£110,900 | 100 4% leafrican Direct Telegraph 4% Mort. Deb. (red.) ...... 
25,000 10 ^. | Amason HOT Bl. ceccenvnses-soncsacecsssedpsecestivenaacetness 
£125,000 | 100 57 Do. 5 per Cent. Debentures .............4......... 
£875,520 Stock 28/6 ADAMO American . sdescvacercesvccdsssccecsessccevosesudocnceetes 
43,062,240 Stock 80/0 Do. FP ˙ꝗAQm . o˙·”˙¹⏑0 ̃—wydÄUU 
43,062,240 Stock 27/0 Do. ieren . 
$10,000,000 8100 $21 Commercial Cable Capital Stock ........................... 
£1,563,078 | Stock 47 Do. 4 per Cent. Debenture Stock .................. 
16, 000 | | 10 8/0 | Quba Submarine Ordinary. ess eee seeds sees 
6,000 10 10/0 Do. Preference 10 per Cent. ees 
12,931 5 2/0 | Direct Spanish Ordin lE 
6,000 5 5/0 Do. 10 per Cent. € 'umulative Preference ...... 
£30,000 50 47 Do. 4} per Cent. Debentures . 
60,710 20 3.0 Direct United States Cable aane an 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 
£4,000,000 | Stock 5% re . e e 
41,795,000 Stock 35 Do. 34 per Cent. Preference Btock .............. 
41,432,268 Stock 4 | Do. 4 per Cent. Mort. Deb. Stock (red.) ..... 
250,000 | 10 2/6 ern Extenglon esse es esse dss ses dees í 
£320,000 | Stock 17 Do. 4 per Cent. Debenture Stock .................. 
£16,200 | 100 5A * Do. 5% (Austln. Gov. Sub.) Deb.,1900 (reg.) 
£641,100 100 BE 7] Do. LAG e TT EER ANE 
£300,000 100 47 "Eastern and S. African 47 Mort. Deb., 1909........... 
£200,000 25 14 Do. 4 per Cent. Mauritius Sub. Debs. (red.) ... 
180,227 | 10 1/9 | Globe Telegraph and Trust enm 
180,042 10 3/0 Do. 6 per Cent. Preference . 
150,000 | 10 5/0 Great Northern o f Cope o À 
£86,300 100 44% | Halifax & Bermuda Cable 44% lst Mort. Deb. (red.) 
17,000 25 | 12/6 Indo BOFODORIL i „ene 
£100,000 100 | 6% | London Platino-Brazilian 6 per Cent. Debs., 1904 ... 
£100,000 100 47 Pacific & European Tel. 47 Guar. Debs. (red. 8 
11,839 8 4/0 Bender Aes dossa UR AB ar Eds 2s TE Eire Jeu nk eU e 
3,381 | £100 Cert 67 | Submarine Cables Trust. . . 
15,609 | 10 sa West African Telegraph ....cccercccsvovvacsccsccrsosesvessesas 
£200,000 100 5% Do. 5 per Cent. Debentures (PO: Mm 
30,008 24 * Are, o Paduae apani 
£150,000 100 4% |* Do. 4 por Cent. Debentures . 
88,321 10 6d West India and Panama 2 . 
34,563 10 6/0 Do. 6 per Cent. Ist Preference . 
4,669 10 6/0 | Do. 6 per Cent. 2nd Preſerenoe . . 
£80,000 100 bZ |* Do. 5 per Cent. Debentures .....................-. 
£389,731 | Stock 4% Western & Brazilian 4 per Cent. Debenture Stock ... 
207,930 10 8A Western Telegraph (late Brazilian Submarine) ...... 
£75,000 100 52 tr 4304 5 per Cent, Debs. (2nd Series, 1900) ...... 
£158,100 100 6% Western Union 6 per Cent. Sterling Bonds (red.) 
| TELEPHONES. 
44,000 £5 3/0 Chili Telephone (fully paid) ....................... 
224,850 10s, 0/1} | Consolidated Telephone Const. & Manufacturing ... 
7 2,680 | 1 217 | Monte Video Telephone Ordiuarxy . . 
86,492 1 10 Do. 5 per Cent. Preference. ............. «2 vo» 22075» 
490,000 | 5 3/0 en psa FkRRRéXKagAESaEkIRARa watsanssacassnasdoaceaeone 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Preference ... 
15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference ... 
250,000 | 5 2/6 | Do. 5 per Cent. Non-Cumulative 3rd Pref, . 
2,000,000 | Stock 34% |* Do. Debenture Stock 3} per Cent. (red.) ...... 
171,504 / A T—T—. MG 
58,000 5 2/6 Dritt ) ]ꝗqmꝙil ⁵ ¾ ͤe! ˙²˙ S EFACE E UA 
16,689 5 174 Do. 5% Cumulative Preferenco 
£179,947 | Stock bE Pc XN. 6 per Cent, Debenture Stock (red.) .. 


SHARE LIST. 


Previous Price RATE PER | Busrness Done 
| Weex’s Price, | Wednerday, Cxxr. Divipenp Dux, Durino WEEK 
Fre. 14. Feb 21. YIELDED. | Enpina Fx». 21. 
— — = T—— = Sa 
E s. d Highest Lowest 
99 103 99 103 317 8 | January and July. | m oe 
3 4 3 4 ose | June and December .. vos Poe 
85 90 85 90 511 1 Re — » 
63 66 63 66 9 1l 5 | Feb., May, Aug., Nov. 61 631 
114 115 114 115 5 14 * is | 115 114 
11 15 14) 15 814 2 "e 143 143 
165 175 165 175 i | Jan., Apr., July, Oct. T T 
02 104 103 105 | 816 8 T ^ | * 
9 10 9 10 8 0 0 | February and August ett 
19 20 19 20 600 | s ft 19 
4 5 4 5 4 0 0 | April and October...... | 0 
9 10 9 10 5 0 0 * ca Se ee © 
101% 105% 101% 105% 4 5 9 | January and July...... = | oe 
111 12 lij 12 5 16 8 Jan., Apr., July, Oot. lj | „ 
99 102 99 103 4 8 3 June and December sae — 
151 159 155 160 476 | Jan., Apr., July, Oct. | 159 | 156 
98 101 93 101 3 9 3 sse sie 
116 121 116 121 3 6 8 | May and November .. 119 1!6 
15] 152 1533 16 4 7 6 |Jan,Apr,July,Oct.| 185 | 13] 
115 120 115 120 9 86 E! February and August  115j see 
99 103 100 103 417 1 | January and July... T s. 
109 108 100 103 417 1 | . 
100 103 100 103 318 5 February and August 
1017 1017 1017 104% 3 16 10 May and November .. | ‘i 
114  11j li} 1j | 4 9 4 |Jan., Apr., July, Oct. 11g | 1H 
15i 16 154 16 315 0 » 5 | ti 15j 
30 32 31 83 315 9 | January and July...... Jon 
99 102 99 102 4838 ijà | A 
49 53 49 53 4 14 4 May and November .. 52 
106 109 106 109 5 10 1 | March and September | 
101 104 101 101 3 16 11 June and December .. | 
7 8 7 8 5 0 0 | April and October...... 
124 129 124 129 | 414 6 | 
2} 3 | 2 3 4 9 383 December and July .. ] 
98 101 93 101 418 9 | Marchand September | oe | 
1 l or si | 
100 108 100 103 317 8 | January and July...... és 
i Ib |) i T s | May and November... 1 | e: 
91 93 9} 91 6 3 1 x 2 | 9) | 9] 
7 8 1 8 7 10 0 5 » - | - 
104 107 104 107 413 6 | January and July...... eee - 
100 104 100 104 3 16 11 | June and December . . on 
14 101: | 14] 15 411 10 Mar., June, Oct., Dec. 15] 143 
106 109 106 109 411 9 | June and December ...| T | s.o 
98 103 98 103 516 6 | Marchand September ose | -— 
| 
2 3 2 3 6 13 4 August . ee eee eee ese ^ 
A } i } r ' | 
+ $ i E 5 0 0 | November .............. . 
1 1 1 1 5 0 0 | T | e | 
53 53 5} 51 5 9 1 | February and August bi 5 5, 
14 15 14 15 4 0 0 53 8 VS (à 
14 15 14 15 4 0 0 i x 14 R 
58 58 ET. 58 4 811 * 95 5 9 eos 
98 109 9; 100 310 0 June and December ... 99 | 974 
1 l ; l 5 0 0 | April and October. . i ae 
41 51 4i 5l 71 210 |July un ave 
ti 54 41 ol 415 3 | June and December 
103 106 103 108 414 4 x: M 
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t The London Stock Exchange Committee ref 


ds &ocrued vire but not for rede uption, 


sea to quote these, 


644 THE ELECTRICIAN, FEBRUARY 23, 1900. 
, 
ELECTRICAL COMPANIES’ SHARE LIST. 
Previous Price BATE PER Buarwzse Donn 
Paxs Axourt | Lasr Prior, Wednesday,] Oxxr. Divipexp Dun. Duro Wzzx 
Axours. or Drvi- NAMS: T 1. Feb. a1 z TI pan. Exprxo Fes. 21. 
BmamEx. | DEND. T „FFF 
ELECTRICITY SUPPLY COMPANIES. | 4 s. d. Highest Lowest 
100,000 1 .. | Bl'okh'th & Gr’nw’ch D'st'ct Elec. Lt.Ord. (fally pd.) 1 3 i a i 3¹ 3 5 em 5 
$000 — 10 „ E tee || 10 11 10 11 4 110 xd w " 
6,000 10 0. 666 „ 666 6 2 Se i 
19,661 5 i Brompton J & poate Electricity Supply Ord. .. | d A 4 | : : 5 4 and September d = 
12,000 5 er reference e 8 7 6 7 March i = m 
20,000 5 ase Calcutta kleb. 8 y Ordinary (fully paid) ——— S - "1 = 
30,000 5 |. 4/0 | Charing Cross & ‘Strand Electricity Supply Corp. „| 10 — 11 p. 111 renee and Angos i | z 
20,000 § eee 355 000 to 60,000) .. eee LLET TIJ e8Cceseceete 5 6 6 61 3 12 0 ; * a a 
20,000 H ae hel El IE r LIII %%% %%% %%% %%% 7 | 7 84 3 10 7 a — Ri 
34.000 eca eotricity Supply UrdinSTy ..... ccscsecsccccces 2 " 2 i 
eue Stock | Ar mie eme sock Goi) m na ou» nf | 4 Sat | ompad aaia L| 2 
51.60 000 60 15 r. gdan i Eleot orbs Bo year Ordinary lob JH | lo} le | 54 4 | Febrasryand August) ii 10 
YVWV | | AV ᷣ / [Ur Ol London DICUOCLI IQ, Ligne Cruise, 662 5 9 Jan Bat id Ri 
6 . 6 Cent. Cumulative Preference .........; 13 14 13 14 4 uary 
400,000 stock 84 * Do 5 Der Cant. Debenture Stock (red.) . . . 123 127 122 137 819 9 | June and be. — ‘r 
40,000 10 „ | County of London and Brush 555 (exea d ist M ist 4 811 | Marchand September E = 
20,000 10 6/0 Do. 6 per Cent. Cumulative shine su i At 19 dii 101 = 1101 110 
0 „ 107 K v dad Enightabrldge F 12 13 416 = in i 
5 en ITI. 00 [IIT 55 ae 
10000 5 62 Do. _ per Cent. Ist Preference ..... €—— 4 3 : ! 21 4 0 0 | January and July... e = 

110,000 8 3/0 London Ele Electric ber CE Peete a Dery %%, if 5 4 5 6 0 0 E ibi a 
48,050 5 / 0. erenoe 5 s 105 "a 3 Des. s " 

350,000 | Stock 4% Do. e Cent. Ist Mor Debentures ..... 101 Bept. s 5 

: 62,500 10 5/0 | Metropolitan Elec. Supply Ord. (Nos. 1 to 62,600)... Tu 15 n i : : 5 April and S ber. 15 uL 
90000 e tee |) De Ap Ces Gant: Det PROC FUA MINES. 14 17 111 117 31611 June and December..|  .. s 
100% ACE Hi Do 3 per Cont. Mori Da took .| 95 97 9 97 313 3 | ses 96} I 
£126,000 Btock 24/8 Do. Ei : Mee Mort. a S ve) s NE 16 17 16 17 8 10 7 March 9990009000090 09200900* eee ace 
6,452 10 6/0 Notting Hil leotric Ordinary ...................... „ 5 ; 4 $2 8 f 
10,000 : 1 Oxford. . Ordinary o . } i } i inis c ) " ; a 
$00,000 A an ectric ..... AREE AREE 1 ere e ERE € 5 E 
£130,070| Stock 5% River Plate El. Lt. & Tr'ct'n, Ltd., 5% sa Shree in E 170 15 D : H : $ | 5 = 
gins 200 00 e Page o Pe d per Coi Cent. Tet M y ny uM: 104 106 104 106 4 5 6 | April and October...... | 123 e 
31,980 5 370 St. James's and Pall Sill leote o Ordinary . 15 15 15 16 4 19 8 1 Augus | 5 — 
20, 000 5 / ? per erenoe .......... eee eene i 4 E | in E 
65,000 5 22 South London Electric Supply DEAE (fully paid) 4% M 5 ee 

79,900 5 5/0 | Westminster Electric Supply Ordinary............... 14 15 14 15 4 0 0 | Marchand September 3 
ELECTRIC MANUFACTURING, &o., COMPANIES. : 

125,000 1 Tid. | Aron Electricity Meter 6 per Cent. Cum. Pref, ...... 1 i 1 i 6 17 - L * 
45,000 1 i British Electric Works Co. Ordinary ...... e 1 i é ! it - e. = : 
60,000 1 eee Do. oed Cent. Cur ulative Preference 90 %ꝗ %%ꝗ ETI 8 99 101 eee eee m 

,000 100 ^ Do. 8t à Wire Ordinary wr — — 99 Eh + P A E - : a 
47205 H 39 Eun W ascos [III eteoenegececce [IIl] 18 p 6 s} 4 13 4 pe 5 " 
Oo. $5990890900909920926 6 6 %% %% „„ „ „6 6 6060 eesece IIIITTTI 
90,000 2 2/0 Pron meg par Coot ra „ ii 21 21 i 1 "n i September 3n E 
90 000 2 1 3 0. n - [ITITTIIII ei . 
e mt e eee eee, na | po e | aE ace Bee. „ 7 
0. ebenture Stock (red.) 6 2 6 6%%6%% %% „ 6 
220.000 Bios 5/0 Misi cado cane agra halter Mage 2 P E 13 Pu p^ 5 : 2 2 ! p B 
Do. ent. Cumulative Preference ..... Mi | 

850,000 Stock x Do. 4 per Cent. lst Mortgage Deb. (red.) . 110 115 110 get 8 1 November and May... e 5s 

300,000 1 MA Castner-Kellner Alkali Co. (fully paid) ........... Wes d 1 1 5 85 s — — 
60,000 1 0/7} | Chadburn’s Ship Telegraph Ordinary . 568 n ve = 
60,000 1 0/74 Do. 6 per Cent. Cumulative Preference -. 3 1 ^ 5 ET July. . FS 

. 82,098 3 1/9 ,Crompton "p Co. (Nos. 1 to 82,098) E — 3t " 465 eee uary > = 
£100,000 100 5% D 770 x 4 5 Decent Fand P (red.) .. 9 3 1 : 1 22 » dii "i 
60,000 1 0 a and limmings 6 per Cent. Cum, rTret...........-. TT! eee i 
99,261 5 192 Edison and Fior nlted (“A“ Shares) (£3 paid)... A : » A : i : . August | ia i 
17,1 5 2/93 . (Sd paid) ..... J bau CER Raus audes Ed, gust ý 
"23 Btock 475 Do. 4 per Cent. Mortgage Deb. Stock (red.) . 98 95 25 ^ H i : Tane and IS ber .. 1 ie 
26,100 5 5/11$ | Edmundson's Eleotrio Gorporation Ord. (fully be) H 21 : ; 116.0. | genes and juiy eene T z 
112,100; 2 1/2; | Blectric Construction Co. (Limited) .................--. - : : : 45 9 | eer anc Jus be 2 ES 
390 : E bs dé Ca HOMME [rine joies 1035 106 | 103° 105 315 6 January and July...)  ..- ne 
9 1% Do den en Wan sonny ee 18 143 14 15 February and August EF m 
5/000 3 = oe FA Us orent reference © „„ 3 6 53 6 315 0 | » 55 5t | eee 

880.000 Stock 44% Do. per Cent. Mortgage Det Deb. » Stook (red.). 111 114 n L 12 f S. » " 111 g 

50,000 10 10/0 | India Rubber. Gutta Percha, &c., Works ............... 21 i 1 idi 24611 Marot 424 Bep TEM zd M 

' £300,000 100 4* Do. 4 per Cent. lat Mortgage Dep. (red.) 100 2s f 4.7 9 | Marah aad JUR Ss 5 rs 
37,350 12 12/0 | Telegraph Construction and Maintenance 37 1 - 3105 3355 — 108 = 
$150,000 100 4% Do. 4 per Cent. Debenture Bonds, 1909 .........| 102 105 4 10 30 ove 5 T 
20,000 5 8/0 Do. Manufacturing Ordinary .................. - 9 8 Š 8 214 — ; i 
0/000 5 r of 10 j| 10} 4 5 9 April and Gotober. ... 100 . 

5 „eee eee LEE EEJ 
30'000 5 3/0 Do.  6per Cent. Cumulative Preference ..... e 7 i E T 100 : y^ : May "d No”amber a ie 
£100,000 | Stock 444 Do. 41 per Cent. lat Mortgage Debentures ...| 104 - 

ELECTRIC RAILWAYS, TRAMWAYS, &c. T 

67:900 00 27 e Soe Gane Dee 104 1000 10 106 114 4 ji i: is 
16; 1 ^ e Tramway 5 per Cent. Debentures..... — 6 D s 
$ 50,000| . 10 7% | Bristol Tramways and Carriage Ordinary d| 23 21 np ox 217 2 | February and August n C 
25,000| . i s . Do. 5 (£6 paid) ......... 110 ne ". 11 å ^d ^ - sa "s 

100,000 toc A o. per Cent. Debentures .. . - 

Sismo] “to | 99 | Brinch Elec is aeoe Ordinary (Nos. 1 to 30 4890) 16 16 1, 7 |3107 — . 164 

£15,090 10 . Do. (Nos. 60,001 to 75, 000 — 15 ii 3 43 2433 B 134 15 
30, 10 6/0 Do. 6% Cum. Pref. (Nos. 30,001 to 60,000) .. DE ak 1255 123 318 6 8 m 
£200,000 | Stock 5% Do. p per Cent. Perpetual Debentures E 125 1 > H 22 ie» 3 i 
. 40,000 5 19 . Buenos x & Belgrano 6% A! Cum. Pref.......... 4 il 4i : eee E zs 
97 500 5 ese O. 666 6 6 6 „„ „6 „ „„ „„ „ 0„% % „ 6 6660 Oe %%% %% „ „%%% „6 60 6 „% . eee tae = 

320,000 Stock 5% Do. r Cent. Debentures .. 10 108 105, 108 2% 5 June ud . br. dà : 

213,558 — 10 3/0 Central Los on Ordinary . . . . . . . . . . . à 9 Es 61 3 1 6 Jan and July 6.4 591 

£855,000 | Stock 14% : Cit ~~ South London Railway Con. Ordina | 68 : i : uary PRRI is ii 
. $7,000 . 10 i Nos. 22,501 to 60,000) (£5. 10s. paid) — 4 jis 340 yis : P a gas ia July... n = 
£150,000 | Btock 5% Do. per Cent. Perpetual Preference (1891) .. 33 I i. age T uary 2 ‘ies = "a 
8200, 000 Stock 57 Do. (1896) CC 0 oe d V p 
187,701] Stock 4% Do. per Cent. Perpetual Debentare ... el 1 + aa ee and Sep s : 
0,000 10 d^ ^E „ eee eee „ee „ 3 15} 15 153 8 16 2 ey a 
10 000 y 0. per LÀ eren *ss0006000 6 90 ages LIII ERA 
£300,000 | Stock 44% | per Cent. Dobenture. u g 113 116 113 10115 3 10 u January and July..... - - 
30,000 . 10 1/3 | Kidderminster & District E. L. & Tr'ct'n 5% Bret 8 8} d i 22-4 ore A s Ns 
37,600 10 310 laya pool „ iis — e 1370 isl D d 31576 TET ugust is di 

y oO. n e a sees. 

125,000 Stock 47 Do. 4 per Cent. Debenture . . . . .. ..] 105 107 m w 81411 ' January and July...... y ut 
21,000 5 is s New Quis. Traction Ordinary ........... e A. f i A sir aye s e 
,000 5 6/0 - Do. . 6 per Cent. Cumulative Preference. 4 : 1 a 19 For d i = = 
4,000 10 SN Oldham, Ashton and Hyde Elec. Tramway Ord... — 18 9 H 10 NS ruary ugus i = 
4,000 10 5/0 Do. 5 per Cent. Preference . . . . ... . . . . 102 103 103 104 m 20 i 2 
15,394 „ 1 see FOR 1S per Cont Cumulative % %%% i 14 10· 115 4 10 11 eee 0 i 

7 0 5/0 6 per Cum enecceses eee ses 

8510000 Stock 4 8x Waterloo and City Ordinary .. *999*900506509006050909 € 9 oe 101 104 101 104 2 17 8 June and December 285 101 103 
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Brtween Saturday and Monday last a considerable number 
of important changes took place on the City and South London 
Railway. On Saturday Sir Francis Marmopm inspected, on 
behalf of the Board of Trade, the extensions of the railway 
to Moorgate-street, including three new passenger stations— 
viz., at London Bridge, adjoining the London, Brighton, and 
South Coast Railway Co.’s terminus; at Lombard-street, 
near to the Bank ; and at Moorgate-street. On Sunday these 
extensions were opened to the public, and at the same time 
the original terminus in King William-street was closed. 
There was put into force also a new tariff of fares, regu- 
lated on a ticket system according to the distance travelled. 
3 — — 

Such were the changes with which the ordinary passenger 
was made acquainted. But the opening of these extensions 
marks other changes of far greater interest tò electrical 
engineers. On Monday the original power station at Stock- 
well was shut down, except for the hydraulic plant for 


working the lifts, and the new station close beside the old 


one operated the whole system. This change-over is of 


special interest, in view of the fact that the new plant works 


the railway on the much-debated three-wire system. Mr. 
P. V. McManos, the engineer to the City and South London 
Railway Co., has long been convinced of the practicability of 
‘this method of working electric railways; and now that he has 
succeede in establishing it on his railway and in making it a 


thorough success, he is to be congratulated on the result of 
the enterprising experiment. We made a careful inspection 
of the line and power station on Monday, and were struck 
with the evident improvement in working produced by the 
change-over to the new system. Mr. McManon has our 
hearty congratulations and best wishes for the success of the 
three-wire continuous-current traction system—a formidable 
rival to the three-phase system, shortly to operate the Central 
London Railway. One of the most notable features of the 
extensions is that, like the original line, they have been 
carried out solely by means of British capital, British labour, 
and British plant and equipment. 


— e] 

Bur, though essentially a three-wire system as regards the 
working conductors, it would probably be more accurate to 
describe the City and South London Railway system of work- 
ing as a five-wire system, at any rate as regards a portion of 
the line. For a fourth and a fifth 500-volt conductor, each 
at 1,000 volts above earth but 500 volts above the neighbour- 
ing feeder, are carried from the power station to the sub- 
station at the Bank passenger station, and here operate 
rhotor-generators which feed the line at 500 volts above earth. 
Into the details of this strikingly original traction system it 
is not now our purpose to enter. When the power station, 
which is as yet in an unfinished state, is completed we hope 
to furnish our readers with &n illustrated technical descrip- 
tion of the new plant; and an opportunity will then arise to 
discuss the system in detail. Other electrical changes in the 
railway include the introduction of a three-wire battery of 


storage cells at the Bank station. 
ane 


Ir speaks volumes for the progress already made by electric 
traction in this country that important extensions such as 
those described above should have been thrown open to the 
public without fuss or ceremony. When the City and South 
London Railway was opened by the Prince of Wales, the 
occasion was rightly one of regal pomp and ceremony. 
Whereas on the former occasion electric railway traction was 
regarded in the light of a plucky experiment, nowadays it is 
a commonplace affair of modern engineering. In like manner 
the opening of a short length of electric tramway was fre- 
quently the raison d'étre for civic festivities in the early days 
of the trolley system. Nowadays the opening of 10 or 20 
miles of electric tramway takes place without any more cere- 
mony than placarding the fact on the cars. The time is not 
far distant when the opening of electric railways far larger 
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than the entire City and South London Railway will be 
regarded with no more excitement than we now regard the 
opening of any short steam railway. 

. — 

In another column of this issue we give in full the specifi- 
cation issued by the PosrwAsTER-GENERAL as a condition to 
the telephone licence granted to the Glasgow Corporation; 
and this is of especial interest, as it may be anticipated that 
precisely similar terms will te imposed upon other local 
authorities obtaining permission to erect and work telephone 
exchanges. It will be observed that the technical conditions 
imposed are by no means strict, merely amounting to an 
enjoinder to employ a thoroughly up-to-date system with 
metallic circuits, branching jacks on all multiple boards, 
underground wires from the exchange to distributing 
points, and automatic signalling on the junction lines. A 
minimum size for the various conductors is imposed which 
is by no means excessive—in fact, many telephone engi- 
neers may question the expediency of employing wire as fine 
as 22 S.W.G. in underground cables. The original specifica- 
tion laid down a minimum of 201b. to the mile (just below 
No. 20 S. W. G.) for this purpore, but Mr. Benner, the con- 
sulting telephone engineer to the Glasgow Corporation, has 
now been permitted to employ the smaller size—upon which 
we believe his estimates bave been based. 

A condition in the original specification, that the sub- 
scribers’ calling and clearing should be automatic, has 
also been removed in response to Mr. BENNETT'S repres- 
entations. While the use of automatic signalling throughout 
is an advantage in actual working, this system is expen- 
sive to instal, and reliable figures can hardly yet be 
obtained as to the cost of its maintenance. It is but 
fair, therefore, that the local authority should be allowed 
latitude in this respect. The last paragraph in the Bpeci- 
fication is interesting. While on the one hand the PosruAsTER- 
GENERAL will be pleased to consider proposals for the modi- 
fication of the specification from time to time, in accordance 
with “the progress of invention," except in the case of 
trunk junction wires he does not appear to reserve to him- 
self the right of modifying the specification in order that 
he too may profit by this same progress of invention." 

— oe 

Ir did not need a discussion at the Institution of Electrical 
Engineers to disclose the fact that there is a necessity in 
the electrical engineering industry of this country for a greater 
degree of standardisation than at present exists. If the Insti- 
tution as a body wishes to help towards this desideratum, 
however, it should act more energetically in the matter. The 
discussion has been of interest_in bringing out the views of 
various eminent electrical engineers on the subject, and it 
has shown that the opinions expressed in the short interim 
report of the Committee on the Uniformity of Electrical 
Engineering Practice, although covering only a minute 
corner of the subject, are not shared by some electrical engi- 
neers who are, particularly concerned; but it has done no 
more. We cannot but think that the Institution, is not 
Proceeding in the most effective way, if it really intends to 
Promote this, standardisation, which is recognised as desirable 
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on all sides. A wiser course would have been for the Council 
to have divided the subject into its various sections, and then 
to have called a general meeting for the nomination and 
election of separate committees to report on these different 
sections. The reports should then have been discussed and 
passed, with amendments if necessary, at one or more general 
meetings, so that the result would represent the opinion of 
the great body of members. Much energy is no doubt being 
expended by the Uniformity Committee, and it will be a pity 
if the result of the committee’s labours should be accorded as 
little attention as the two previous attempts at standardisa- 
tion— wiring rules and copper standards. 


From the discussion, it is evident that the manufacturers 
are themselves largely to blame for the absence of standardi- 
sation. Prof. Ayrton and Mr. BrePHEeN SELL ON put the 
matter very clearly, that the first step towards a thorough 
standardisation should be made by the manufacturers fixing 
upon their standards, clearly announcing what they are, and 
adhering to them until, as the reault of experiment (made by 
the manufacturer at his own expense, and not by the con- 
sulting engineer at the buyer’s expense), better standards 
replace the old ones. Manufacturers whose scale of out- 
put renders standardisation desirable should let their progress 
follow a stepped curve and not an irregularly rising one with 
occasional points of contrary flexure. Successful standardi- 
sation on these lines has been carried out in the United 
States for some time past, and by at least one British firm . 
connected with the electrical industry. 


Monicipax obstruction to private electric lighting enterprise 
has been again supported by the House of Commons. The chief 
objection raised against the bill of the London and Brush 
Provincial Electric Lighting Co., thrown out on the motion 
for second reading on Monday, was that trunk feeder mains 
should not be allowed to pass through parishes which are not 
supplied by the company in question. The inconvenience 
to the road authorities in these districts caused by 
laying a trunk main is practically nil, while on the other 
hand the advantage of “according permission on every 
reasonable occasion is great. Such mains enable works 
to be placed outside towns, where a certain amount of 


i smoke and vibration can be permitted and where the 


cartage of coal offers less inconvenience to the public. 
These mains, which seem in the municipal mind to be 
likened to the long arms of an octopus grasping a monopoly 
which might otherwise fall to the share of the local autho. 
rity itself, are to the more reasonable recognised as important. 
links which can connect the various generating centres and 
so ensure a continuity of supply independently of breakdowns. 
Opponents of this bill should remember that there are 
already metropolitan companies which last session were 
granted similar powers to those now sought for and refused. 
On the other hand, it is satisfactory to note that several bills 
for electricity supply ‘‘in bulk" passed their second reading 
yesterday—to wit, the Lancashire Electric Power Bill, the 
Durham (County of) Electric Power Supply Bill, the South 
Wales Electrical Power Distribution Bill, and the Tyneside 
Electric Power Bill. 
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A wiper circle than comprises the shareholders of the 
‘Wireless Telegraph and Signal Co. will read with much interest 
the speech of the chairman, Major |S. Froop Paez, at the 
meeting on Friday last, a full report of which appears in our 
issue this week. Indeed, it is by no means certain that the 
Speech will not seem more satisfactory io the electrical pro- 
fession in general than to the shareholder, for it points more 
to distant future developments of wireless telegraphy than to 
immediate profits for the shareholders. Moreover, more of 
the interest in Major Pacr’s speech lies in what he did not 
‘disclose, or in things which were only hinted at, than in the 
actual direct statements made. As regards the latter, the 
Speech serves as an admirable resumé of the progress already 
made, but in respect of the former it showed that there were 
uander-currents of negotiations deeper than the speaker cared 


to allow his audienee to fathom. 
— — 


Taxe for example the guarded statements about the 
negotiations with the Treasury, and the thinly-veiled fear 
evidently felt that the company might have a difficulty in 
. getting the price it wants. Or consider the complaints about 
the ingratitude of the Elder Brethren of the Trinity House, 
or the purblindness of the War Office and the Admiralty, 
contrasted menacingly as these are with the wonderful things 
the Germans and other foreign Powers are going to do. The 
one tangible business fact disclosed by Major Pace was that 
the board is anxious to dispose of the maritime rights 
part of its business—the very part which, be it observed, the 
speaker in an earlier part of his speech described as the 
most important—the maritime—which is ready for work." 

— 

ALTHOUGH the attempts which have been made to produce a 
dry secondary battery, or one with a gelatinous electrolyte 
which will not spill or splash about, have not led to very 
satisfactory results hitherto, inventors still continue to exercise 
their ingenuity in this direction, undeterred by previous 
failures. In theory there is nothing easier than to introduce 
some porous material between the plates, which will serve to 
_ keep them apart and to retain the electrolye; or apparently that 
some electrolyte like that introduced by Scuoor should answer 
all requirements. But in practice it is soon found that short- 
circuits establish themselves through the porous material 
between the plates, and that the jelly breaks up; and 
generally, according to Lresenow, the reason for failure is 
not far to seek in the light of our increased knowledge of the 
chemistry of the cell. 

ra 


LigsENow deals with the subject of this type of cell very 
fully in No. 4 of the Centralblatt für Accumulatoren-und 
Elementenkunde, and he points out that in the plates them- 
selves there are electrical concentration currents set up which 
tend to convey the acid in the pores of the plates from those 
points at which the concentration of the acid is greater to those 
at which it is weaker. The effect of these currents, he says, is 
to equalise the strength of the acid far more rapidly than 
would be the case were diffusion alone acting. In the case of 
any non-conducting medium, however, which may be intro- 
duced between the plates, there is no such electrical action to 
assist diffusion through it, and the cell suffers in consequence 
of the rapid circulation of the electrolyte being prevented, Bo 


that it would seem that any attempt to construct a satisfac- 
tory dry secondary cell is foredoomed to failure. The acid 
retained in the pores of the plates is exhausted much more 
rapidly than is the case when the cells contain the 
usual electrolyte, and the capacity of the cells soon 
becomes reduced. As long ago as 1890 the question 
of the diffusion of the acid and the effects of this 
on the working of secondary batteries was debated in 
this country in the discussion which followed the reading of 
Prof. Ayrton’s Paper at the meeting of the Institution 
of Electrical Engineers in Edinburgh, and the subject 
was also under discussion in America. Dr. LigBENOW 
apparently is unaware of these facta. Of the effects of con- 
centration of the electrolyte on the life of the plates 
and on the E. M. F. of the cell we knew much, also that any- 
thing interfering with the free circulation of the acid interferes 
with the proper working of the cell; but the ionic hypothesis 
was not as fully developed then as it is now, and the theory 
of concentration currents was little, if at all, understood. 


— — 
Rumour is busy with the details of a possible combine of 
the leading cable-manufacturing firms. We have, however, 


been unable to obtain any confirmation of the report. 
— lu 9 —————————— 

The Electrical Engineers (R.E.) Volunteers and the War.— 
We give below the official list of the detachment of the 
Electrical Engineers (R.E.) Volunteers whose services have 
been accepted for the war in South Africa. We understand 
that the detachment will sail as soon as the equipment is 
completed and a passage has been provided. The detach- 
ment is at present quartered at Chelmsford. The R.E.s 
accompanying the detachment are Capt. F. L. Lloyd, Sergt.- 
Major G. Brown, and Sergt. C. T. Ruse. Althoug the fact 
has not yet been officially announced, it would not surprise us 
to learn that Major Crompton may be raised to the rank of 
lieutenant-colonel before going out :— | 


Major R. E. B. Crompton. 
Capt. F. L. Lloyd . E.). 


Sappers— (continued). 
G. Charlton. 


Capt. A. Ban. . E. C. Short. 
Capt. H. M. Leaf. F. J. Wallis. 
Lieut. J. J. F. O'Shaughnessy. A. Devonshire. 
Lieut. A. Pott. C. Landon. 
2nd Lieut. J. H. Stubbs, 85 H. Hossack 
N. C. O. s. F. Love. 
Sergt.-Major G. Brown (R.E.). R. H. Brander 
H. R. Allen. 
Sergt. C. T. Ruse (R.E.). 
. E M. N. Crawford. 
Electrical Engineers. H. A. Paris. 
J. H. S. Phillips. F. J. Young. 
W. S. Entwistle. C. E. Silverthorne. 
T. H. Brown H. Bertram. 
A. Charlton. E. J. Wright 
H. F. Bigge. H. B. Tilley 
H. H. Bicker Caarten. A. I. Hodgson 
F. W. Dalton. E. J. West. 
A a o Yan: — Hounsfield. 
Ia F. J. Philli 
F. Powell- Williams. E. C. Horsley. 
Sappers. N. W. Pirrie. 
S. ae Melsom. F. C. Stephens. 
R. W. Holliday. C. H. R Thorn 
J. Bowrey. A. R. Peart. 
G. F. H. Elliott R. B. Roberts 
F. C. Weakley A. E. Levin. 
J. Rook. D. G. W. Hume, 
D. F. Colson. W. C. Cooke 


The Royal Society.—Among the Papers down for reading 
esterday was The Velocity of the Ions produced in Gases 
by Röntgen Rays," by Prof. J. Zelung. 

Erratum.— In our note on Dry Batteries,” on p. 612 of 
last week's issue, for ‘ crystallised calcium carbide ” read 
*t crystallised calcium chloride." 

The Late Prof. D. E. Hughes.—At the last meeting of the 
Société International des Electriciens, it was announced that 
Prof. Hughes had bequeathed to the institution a sum of 
50,000f. (£2,000). 
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Obituary.—The death is announced of Mr. Emile Andreoli, 
in his 65th year, on the 28rd ult. Mr. Andreoli was chiefly 
known to the electrical profession in connection with the 
electrical production of ozone. 


Electrical Engineers (R. E.) Volunteers.— The “send-off” 
dinner to the active service contingent of this corps will take 
place to-morrow (Saturday), at 7.15 for 7.80 p.m., at the 
Prince’s Restaurant, Piccadilly. The honorary colonel, Lord 
Kelvin, has consented to take the chair. 


Cable Interruptions :— Date of Interruption. 


Latakia— Cyprus . June 21, 1 

Cayenne — Pinbiero e Oct. 11. 1899 
Tangier—Tarifa .......... mw eee Jan. 3, 1900 
Paramaribo— Cayentk«ke . aes Feb. 16, 1900 
Ceara—Maranh am Feb. 20, 1900 


The Institution of Innior Engineers. — The conrersazione of 
this Institution will be held at the Westminster Palace Hotel 
on Saturday, March 10. The reception will take place at 
7 p.m. by the president, the Hon. C. A. Parsons, F. R. S., 
and Mrs. Parsons; and the chairman, Mr. Basil H. Joy, and 
Miss Joy. 

The John Hopkinson Memorial Wing of the: Cambridge 
Engineering Laboratory.—The thanks of the University have 
been ordered to the donors of certain valuable gifts to the 
engineering laboratory. Lork Kelvin has presented a set of 
apparatus for electrical measurements, Messrs. Siemens Bros. 
& pair of coupled dynamos, and the Forward Engineering Co. 
a gas engine. t 

Metropolitan Electric Supply Co.—Apropos of the recent 
interruption of supply on a portion of the Metropolitan 
Electric Supply Co.’s syatem, we learn that the company 
has granted to their consumers an allowance on their bills 
varying from 20 per cent. down to 5 per cent., according to 
the number of hours during which the supply was interrupted 
in each particular case. 


Australia-Cape Town Cable.—A Reuter's telegram from 
Melbourne states that the details have been arranged of an 
agreement between the Governments of New South Wales, 
Vietoria, South Australia, Tasmania, and Western Australia 
and the Eastern Extension, Australasia and China Telegraph 
Co. in connection with the projected cable between Australia 
and the Cape of Good Hope. 


Telephonie Communication with the Shore. The Daily Mail 
states that the submarine boat ‘ Morse has sucoessfully held 
telephonic communication with the shore at Cherbourg. A 
small boat was connected by means of a wire to the Morse,” 
three miles distant, and conversation was successfully carried 
on. The experiment is regarded as of importance from the 
point of view of coast defence. 


The Paris Exhibition.—It was stated in the German Reich- 
stag, on the note for a million marks to enable Germany to 
take part in the Paris Exhibition, that the opening of the 
Exhibition would take place on the date originally settled, 
April 15, but owing to various mishaps and delays, neither 
the electricity section nor the building for the army and navy 
section would be ready until the middle of May. 


The Royal Meteorological Society—The jubilee of this 
Society will take place on April 8rd next, on which date 
special commemoration meetings and celebrations are to be 
held. Dr. E. Theodore Williams has been elected president 
of the Society, in place of Mr. G. J. Symons, F. R. S., who had 
been elected at the annual meeting on January 17th last, in 
He the coming jubilee celebration, but has resigned owing 
o illness. 


Partz Acid Gravity Battery—A new form of primary 
battery is described in the Western Electrician of Chicago, 
for which is claimed—(1) & voltage of 1:9 to 2-0 volts ; (2) a 
maximum current of 2:8 amperes, falling only to 1:5 amperes 
after being four years in use; (8) and long life with but little 
attention. The electrodes of this coll, known as the Partz 
acid gravity cell, are carbon and zinc. The jar contains a 
saturated solution of magnesium sulphate or of common 
table salt, and the gravity tube is filled with sulpho-chromic 
salts, which diffuse slowly through the solution. Surely 
these be commonplace means to such a wonderful end! 


Explosion in Tramway Surface Boxes at Sheffield.—On 
Tuesday 1 last a serious explosion occurred in a 
traction surface box at Spital Hill, Sheffield, which imme 
diately extended to two other boxes in the neighbourhood, 
hurling the covers off. The cause of the explosion was the 
presence of a large quantity of gas which had escaped into 
the box from faulty gas mains in close proximity to it, and 
which was set alight by the portable light carried by the 
workman who opened the box. Happily, the accident was 
unattended by any very serious consequence, and the tram 
service was resumed after a few minutes’ delay. 


Opening of the York Electricity Supply Station. The elec- 
tricity works of the York Corporation were formally opened 
on Monday last by Mrs. E. R. Dodsworth, wife of the chair- 
man of the Electric Lighting committee. The works, which 
were designed by Prof. A. B. W. Kennedy, are on the 2 x 230 
volts three-wire system, and contain two Lancashire boilers, 
four bi-polar dynamos with an aggregate capacity of 198 kw. 
connected to Willans engines, a battery of 250 cells with a 
capacity of 250 amperehours, and a motor-driven booster. 
At present about 80 consumers are connected to the mains, 
equivalent to a lamp connection of some 7,000 8 c.p. lamps, 
and 20 public arc lamps. The mains are of Messrs. Callender's 
make, armoured and laid directly in the ground, the distributors 
being triple concentric. 

The Metropolitan Electric Supply Co.'s New Works.— 
Yesterday afternoon a number of visitors were invited to Wil- 
lesden to inspect the new works of the Metropolitan Electric 
Supply Co., which are now practically complete. Among 
those present were Lord Kelvin, Sir William Preece, Prof. 
8. P. Thompson, Mr. Ferranti, Mr. W. Gray, Mr. Elphinstone, 
Mr. G. W. Partridge, Mr. F. H. Jackson ; and also Mr. Frank 
Bailey (director), Mr. Todd (engineer-in-chief), Mr. Holbrow 
(resident engineer at Willesden), and other officials of the 
company, besides a few ladies. In a speech at luncheon 
Mr. W. M. Cripps (chairman of the company) briefly sketched 
the raison d'étre and the history of the new works, and the 
trouble experienced in obtaining delivery of the plant and 
material. The company will now be able, he asserted, to 
supply two million lamps. We reserve our description of the 
works until a fature issue. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, March 2nd. 
PuysicaL Society. : 

4:80 p.m. Special Meeting in the Physical Laboratory, University 
College, Gower-street, by the kind invitation of Prof. Callendar. 
Agenda: (1) “The Relative Rates of Effusion of Argon, Helium, 
and some other Gases,” by Dr. F. G. Donnan; (2) “On the 
Distillation of Liquid Air and the Composition of the Gaseous 
aud Liquid Phases," by E. C. C. Baly ; (3) " The Reversibility of 
Galvanic Cells,” by T. S. Moore; (4) "On the Damping of 
Galvanometer N Ales, by M. Solomon. 


INSTITUTION oF JUNIOR ENGINEERS. 
$ p.m. Meeting in the Westminster Palace Hotel. Pa to be 
read : “ Electrolytic Zinc as a Protective Metallic Coating for Iron 
and Steel," by W. Paddon. 


SATURDAY, March 3rd. 
INSTITUTION OF JUNIOR ENGINEERS. . 
$ p.m. Visit to Messre. Maudslay, Sons and Field's Belleville Boiler 
Works, East Greenwich. 


MONDAY, March 5th. 


ROYAL INSTITUTION. 
ó p.m. General Monthly Meeting. 


SOCIETY OF ARTS. , 
Spm. Cantor Lecture I.: “ Photography of Colour,” by E. Sanger 
Shepherd. . 


THURSDAY, March 8th. 
% [INSTITUTION or ELECTRICAL ENGINEERS, 
S p. m Ordinary General Meeting. Paper to be read: On the 
Applications of Electricity in Medical and Surgical Practice, 
by Dr. H. Lewis Jones. 


SATURDAY, March 10th. 
ROYAL INSTITUTION, : 
S p.m. Afternoon Lecture II. on “Polarised Light," by the Right 
Hon. Lord Rayleigh, F.R.S. 
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ance when the B variety is acted on by electric waves. The 
contrary would be the case with positive substances. 

The following tabulated statement indicates the phenomena 
exhibited by the two classes of substance :— 


ON ELECTRIC 70UCH AND THE MOLECULAR 
CHANGES PRODUCED IN MATTER BY ELECTRIC 
WAYES.* 


BY PROF. JAGADIS CHUNDER BOSE, M.A., D.SC. 
(Concluded from p. 658.) 


Allotropic Modification Produced by Visible Radiation. 

As regards the action of radiation in producing allotropic 
modification, several such instances are known in the case of 
luminous radiation. In the familiar example of the conversion 
of yellow phosphorus into the red variety the effect is quite 
apparent. But this is not the case in the transformation of 
soluble sulphur into an insoluble variety by the action of 
light: here the transformation is not apparent, and has to be 
indirectly inferred from the insolubility of the solarised product 
in carbon bisulphide. The reason why a far larger number of 
instances of allotropic modification due to light are not known, 
is not because such effects are not more numerous, but 
because we are unable to detect such changes. It must be 
admitted that our knowledge of molecular changes and the 
means of their detection is at present extremely limited. 


Variation of Conductivity Produced by Allotropic Changes. 

There is one method of detecting these variations of 
molecular and atomic structure to, which little attention has 
hitherto been given, but which appears to be of great interest 
and promises to yield important results. If through any cause 
molecular changes are produced in a solid, these must be 
attended with variation of physical properties, electric conduc- 
tivity being one of them. Among other instances of the wide 


difference of conductivity between the allotropic varieties of 


the same substance may be mentioned that existing between 


graphite and diamond, between crystalline and amorphous : 
varieties of silicon, and between the metallic and yellow 


varieties of phosphorus. But it is not at all necessary to 


take only such extreme cases to show the influence of. 


molecular or atomic aggregation in influencing the con- 


ductivity. This effect is brought into painful prominence by : 


the variation produced, in spite of all precautions, in our 
standards of resistance. 

Experimental Proof of the Molecular Variation being attended 
with Variation of Conductivity. Red mercuric iodide is con- 
verted into yellow variety by the application of heat, and the 
substance does not return to its original state till after a con- 
siderable lapse of time. The recovery here is very slow. A 
small quantity of iodide was placed in a tube provided with 
sliding electrodes, and a current was made to pass through the 
substance by suitable compression of the substance. The 
current was observed by means of a sensitive galvanometer. 
On the application of heat to the tube (which converts the 
red into the yellow variety) there was produced, simulta- 
neously with the molecular transformation, an increase of 
conductivity, This effect is not due to & rise of temperature, 
for the increased conductivity was still exhibited on cooling 
the tube. From this experiment it is seen how the molecular 
changes can be inferred from observed changes in the con- 
ductivity. In the case described above the recovery from the 
B or second stage to the first stage is very slow; but there 
may be substances (and there are such substances) where 
under the given conditions of temperature and other sur- 


Electrical Reversal in the Radiation Product. 

In the hypotheses given above it was assumed that the 
reaction of the radiation product or B variety should be oppo- 
site to that of the substance in the normal condition or in the 
A state. Thus a negative substance which by the action of 
radiation shows an increase of resistance during conversion 
from the A to B state should [exhibit a diminution of resist- 


* An abstract of a Paper read before the Royal Society. 


Sign of Action of radiation on | Further action of 
contact- the fresh or A variety of radiation on the radiation 
sensitivenees. the substance. 


| | productor B variety. 

We ] : f 

Diminution ofresistance. Increase of resistance. 
Increase of resistance. Diminution of resistance 


Positive—e.g., iron. 
Negative—e.g., arsenic. 


We have thus two distinct classes of phenomena dependent 
on the sign of electric touch. If K, represents the conduc- 
tivity of the fresh substance and K, the conductivity of the 
radiation product, then 

(1) With positive substances, as the conductivity of the 
radiation product is greater (K,>K,), the first action of 
radiation would be to produce a diminution of resistance. 
This diminution will continae to be exhibited till the maxi- 
mum amount of B varietyis produced. The further action of 
radiation now will be to reconvert B into A; but as K, Kn 
there would now be produced a diminution of conductivity, 
and a galvanometer in circuit will indicate an electric reversal. 
The reconverted À variety may again be transformed to a 
greater or less extent to B, and in this way a series of reversals 
may take place, due to the continued action of radiation pro- 
ducing oscillation in moleeular or atomic groupings. I shall 
designate this as the phenomenon of radio-molecular oscilla- 
tion. E 
(2) With negative substances the conductivity of the 
radiation product is smaller (K< K,), and the first action of 
radiation will therefore be an increase of resistance. The 
phenomena exhibited by these negative substances will pre- . 
cisely be opposite to those shown by the positive substances. 

The above is but an approximate representation of the 
phenomena. To be more accurate, one has to take into 
account the partial changes and the effect of radiation on 
these changed products. Thus, at first suppose the substance 
to be entirely made up of A variety. The first flash of 
radiation converts a great portion of A into B, the substance 
now being a mixture of A and B. The action of the next 
flash would be to convert the unchanged A into B, and 
reconvert to a more or less extent B into A. The electric 
response will thus be very strong at the beginning, but will 
become continuously less and less. When the proportion 
of B has attained a maximum value, the reconversion of 
B into A will become relatively large, and thus give rise to 
reversal effect. 

I spoke of the conversion to a greater or less extent of 
one variety into the other. There is also the question of the 
relative stability of the two varieties under the given conditions. 
From the above it will be seen what possibilities there are in 
the way of different combinations, and what wonderfully 
varied phenomena are thereby rendered possible. I will pre- 
gently describe some of the typical cases. 

In the above it has been assumed that the reaction of the 
B variety is opposite to that of A. As previously mentioned, 
in working with a silver receiver I found it, when fresh, exhibit- 
ing at first a diminution and subsequently an increase of resist- 
ance. The anomalous action may be explained by supposing 
the normal fresh silver Ag to be positive and the radiation 
product Ag’ negative. These two varieties would thus give rise 
to opposite reactions. To justify the assumptions made above, 
it became necessary to obtain by some other means a. 
variety of silver Ag’ analogous to the hypothetical negative 
variety. 


Two Different Varieties of Silver.— After many attempts I at 
last succeeded by a method of reduction, a variety of silver 
which gives & moderate negative reaction (increase of resist- 
ance), the fresh filings from a silver rod, as has been said 
before, giving a positive reaction. There are other differences 
of electric behaviour between these two varieties ; for instance, 
when made into a voltaic cell the two varieties give a P.D. of 
about 0°12 volt. There are other interesting peculiarities 
about this cell, the consideration of which has to be postponed 
to a future occasion. 
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Electric Reversal, 


It now remains to be proved that the radiation product 
exhibits a change of sign as regards contact sensitiveness. It 
has been said that all the elements can be divided into two 
classes—positive and negative. The sensitiveness of certain 
substances belonging to each of these classes is very great; 
on the other hand, in the transition from one class to the 
other substances are met with the sensitiveness of which, 
either positive or negative, is only moderate. Experimental 
verification of the reversal appeared at firat very difficult, as 
the reversed action was likely to be masked by the stronger 
normal action of the still unconverted substance. It there- 
fore occurred to me that, if slightly sensitive substances were 
taken, the reversed actions were likely to be obtained with 
less difficulty. For this reason I took for my first experiments 
arsenic, which is moderately negative. It is, however, possible, 
though the adjustments are difficult, to exhibit the reversed 
action even with strongly sensitive substances, and as a type 
of such actions that of iron will be taken as an example. 


Observations Made with Arsenic Receiver. 


Experiment 1.—A receiver was made with freshly-powdered 
arsenic ; the critical distance was found to be 25cm.—that is 
to say, when the radiator was moved from lcm. to 250m. there 
was always produced an increase of resistance—whereas the 
radiator placed beyond the critical distance produced a 
diminution of resistance. The critical distance 25cm. may 
therefore be taken as an appropriate measure of the negative 
character of the specimen. The receiver was now con- 
tinuously subjected to radiation for ten minutes. After this it 
was found that it gave a diminution or positive reaction, even 
when the radiator was brought close to the receiver. The 
action of radiation has thus reversed the sign of electric touch. 
The experiment above described is open to several objections. 
It does not take into account what took place during the 
interval, and the final result may have been fortuitous. In 
order to obtain a complete history of the action during the 
interval, it is necessary to take a laborfous series of observa- 
tions at very short intervals. This was done, and the results 
obtained fairly confirmed the previous observations. I have 
since devised a method, to be presently described, where the 
observations are rendered continuous and almost automatic. 


Radto-Molecular Oscillation. 

It was said that, owing to molecular reversals due to radia- 
tion, there should be a corresponding series of electric 
reversals. In this investigation it is essential that the 
substance examined should be completely protected from all 
disturbances such as mechanical vibration, &c., and only 
subjected to the action of radiation. The experimental 
difficulties are very great. If we take a strongly sensitive 
positive substance—say iron, the effect of the first flash of 
radiation (diminution of resistance) is extremely great, and 
the subsequent reversal effects, unless carefully looked for, are 
liable to pass unnoticed. After the first adjustment the receiver 
should on no account be touched, as mechanical jars are found 
to break up the complex radiation product. Though by special 
care the mechanical jars could be reduced to a minimum, 
yet it appeared advisable to devise appropriate means by 
which the necessity of touching the receiver for subsequent 
adjustments is altogether avoided. The method adopted to 
this end varies with individual cases. In the case of arsenic, 
for example, the action of radiation is often to produce a very 
great increase of resistance—so great as to convert the sub- 
stance into a non-conductor. The pressure has to be 80 
adjusted at the beginning that the substance can never become 
altogether non-conducting ; the receiver may thus be left to 
the action of radiation and the variation of conductivity 
thereby produced continuously studied. The receiver is thus 
absolutely free from all effects except those which are to be 
observed—viz., the effects due to the continuous action of 
radiation. The time of exposure is very accurately measured 
by counting the individual flashes of radiation due to inter- 
ruption of the primary current in the Ruhmkorff coil by a 
tapping key. The conductivity of the substance at a given 
moment is inferred from the deflection of the galvanometer in 


circuit with the receiver. In order to expedite the changes 
the incident electric radiation is made very strong. 

Before entering into the detail of the results obtained, I will 
say a few words about the principal types likely to be met 
with. We may have the following :— 

I. Substances in which the B state is unstable under the 
given conditions ; the B state will only persist during the 
action of radiation, the substance relapsing into the original 
condition on the cessation of radiation. Two cases are 
possible: (i.) when the substance is positive, (ii.) when the 
Substance is negative. 


Co dn dri v, 


Time of Exposure. 
Fic. 1.— Curve for Potassium. 


The latter case is exemplified by potassium. In the above 
curve (Fig. 1) A and D represent the two molecular states. 
The substance being negative, A is more conducting ; a repre- 
sents the conductivity of the fresh specimen ; the thick dots 
SS’... the individual flashes. It is seen that the effect of 
radiation is to produce a sudden diminution of conductivity, 
due to the transient formation of B variety with its diminished 
conductivity. 

II. In this class the radiation product is somewhat stable: 
the successive conversions from A to B and from B back to A 
are supposed to be complete. Probably there is no substance 


Time of Brposure. 
Fio. 2.—Radio-Molecular Oscillation Curve for Magnesium. 


which exhibits this action in a perfect manner, but we have 
an approximation to this condition in the case of magnesium, 
which under proper adjustments shows successive complete 
reversals for a long time. The substance, however, after 4 
time exhibits the effect of fatigue. 

The curve given in Fig. 2 clearly exhibits the reversals. 
The receiver was so adjusted as to give à deflection of 5 divi- 
sions. The first flash of radiation produced an increased 
deflection of 90 divisions, the second flash produced a further 
deflection of 5 divisions, the third flash produced a negative 


Cond uc i.. 


Time of Exposure. 
Fie. 3.— Damped " Molecular Oscillation. 


deflection of 5 divisions, the fourth flash produced +5, the 
fifth flash gave - 90 divisions, and the sixth flash produced 4 
deflection of +90. The reversals followed each other almost 
regularly till the substance became insensitive. At this inert 
stage the rate of formation and conversion of the two varieties 
balance each other. 

III. Lastly we may have a class of substances where the 
conversion from A to B and B to A is not complete. Here we 
again get two subdivisions, owing to the distinction between 
positive and negative substances. 
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Taking at first the case of a positive substance (see Fig. 8(1)) the 
original conductivity of which is represented by a, the action of 
the first flash of radiation would be to produce a great increase 
of conductivity by the formation of B; the next flash converts 
B back to A, but not completely, and the negative deflection 
will therefore be less than the previous positive deflection. 
Owing to this ‘‘ damping effect the oscillation curve will 
approximate to a logarithmic decrement curve. After a series 
of reversals the oscillation dies away and the substance 
becomes almost inert. A glance at the hypothetical curve 
to the left shows that at the inert stage b the substance as a 
whole ought to become more conducting than the first specimen a. 
(The opposite should be the case with negative substances.) 


Conductivi!y. 


Time of Exposure. 
Fic. 4.— Curve for Iron. 


The curve to the right (2) exhibits the actual curve obtained 
with a damped positive substance. The next figure (Fig. 4) 
gives the curve for iron. The first diminution of resistance is 
too great to be represented according to scale in the diagram. 
Observe here the same type as in the previous case; the 
inert stage b is also less conducting than a. 

IV. I will now consider the case of a negative substance 
exhibiting damping: arsenic will be taken as an example 
when the damping is not so great as in the case of iron. 
Fig. 5 (1) represents the hypothetical curve: (2) represents 
the actual curve obtained with arsenic. It will be observed 
that the substance in the fatigued state is, on the whole, less 


A a 
(2) 


Conductivity. 


Time of Exposure. 
Fia. 5.—A Negative Substance (Arsenic) exhibiting Molecular Damping. 


conducting than in the fresh condition. It will also be seen 
that the oscillations are very regular towards the end. The 
curves given in Figs. 4 and 5 are those obtained with 
specimens immediately after the receivers were set up. Had I 
allowed them a period of rest for the particles to get properly 
settled, I would have got curves even more regular. 


opposite electric conditions are induced in fatigued specimens; 
the positive becomes on the whole more conducting and the 
negative less conducting than in the fresh specimens. At 
the inert stage the rate of mutual conversion from one state 
to the other probably becomes equal, and the apparent fatigue 


It is, 
however, evident that in substances exhibiting damping two- 
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is thus not due to the absolute want of sensitiveness of the 
constituent varieties, but to the opposite reactions of A and B 


balancing each other. 
We may now apply some further crucial tests to verify the 


suppositions made above. 


Restoration of Sensitiveness to a Fatigued Substance. 
It was said that the inertness of the substance after long 


exposure is due to the presence of a relatively large amount of 


B variety. It therefore follows that if by any means we can 
transform B into A, then after such a transformation there 
ought to be a restoration of the sensitiveness. It has also 
been stated that the B variety under ordinary circumstances 
is less stable than A. If now we apply a disturbing cause 
which is unilateral in its action—that is to say, if it converts 
B into A and not A into B—then such a disturbing cause will 
re-sensitise the fatigued substance. 

Effect of Mechanical Disturbance.—Of the unilateral actions 
mechanical vibration is one, for it is known that by the action 
of friction a substance may pass from one modification to 
another in one direction only : thus, the change of monoclinic 
into rhombic variety of sulphur is hastened by scratching with 
a glass rod, but the change does not take place in the other 
direction. We may now apply the crucial tests. Mechanical 
vibration will transform B into A, and with positive fatigued 
substances this ought to produce an increase of resistance (as 
A is less conducting than B): with negative substances the 
same disturbance ought to produce & diminution of resistance. 


§Conductivity. 


Time f Exposvre. 
x Application of heat. t Application of s tap. 
Fic. 6.— Curve showing the Effect of Heat and Mechanical Vibration on a 
Fatigued Iron Filings Receiver. 


Effect of Heat.—There are other methods by which the B 
variety may be transformed into A; the more subtle molecular 
disturbance due to heat may be expected to be even more 
effective in producing the transformation. Here, too, the 
crucial test is that by slight heating the fatigued positive sub- 
stance ought to show an increase of resistance and negative 
substances a diminution of resistance. The two following 
curves (see Figs. 6 and 7), which are continuations of curves 
for iron and arsenic (Figs. 4 and 5), confirm in a remarkable 
manner my anticipations. 

Effect of Heat and of Mechanical Disturbance on a Posttive 

fatigued Substance.—I shall at first deal with the curve for 
iron. At the end of Fig. 4 it was left in an inert stage, b. 
While in this state the receiver was heated to a slight extent. 
Observe the sudden fall of conductivity (increase of resist- 
ance). I should like to say here that, though the fall has 
been indicated here by a straight line, as representing the 
somewhat sudden fall of conductivity, I sometimes noticed, on 
careful inspection, an oscillatory movement of the gal- 
vanometer spot during this process. The significance of this 
I will notice on another occasion. The ultimate effect of slight 
heating (excess of heating produces other complications) is the 
restoration of original conductivity. In the experiment with 
the iron filings receiver the heat was applied for a very short 
time, and the restoration was not therefore perfect. If this 
process transformed B into A, we may expect the substance to 
regain its sensitiveness which was lost in the fatigue stage b. 
The receiver was now exposed to radiation, and it at once 
responded, exhibiting almost its original sensibility. Observe 


E 
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how the curve is a repetition of the previous one (compare 
with Fig. 4), and how the substance arrives at the second 
fatigued state b'. To observe the effect of mechanical dis- 
turbance, a gentle tap was given to the receiver, and at once 
there was an increase of resistance due to the transformation 
of B into À, the receiver regaining iis sensibility by the trans- 
formation. The action of radiation was continued, and after 
a few reversals the substance once more arrived at the third 
fatigued state b”. The process described above could be 
repeated any number of times. 

Effect of Heat and Mechanical Disturbance on a Negative 
Fatigued Substance, — Experiments similar to the above were 
carried out with an arsenic receiver. From the curve given 
below (Fig. 7) it is seen that the reaction of the negative 
substance is in every respect opposite to that of a positive 
substance. It will be noticed that the same causes—.e., 
tapping or heating—produce, as necessary consequences of the 
hypotheses previously stated, two opposite reactions in the 
two classes of substance. I have been able to verify this 
deduction by observations with nearly a dozen different sub- 
‘stances, and have not so far come across any to contradiet it. 
It thus appears that tapping restores the sensitiveness not by 
the separation of the welded particles (in which case tapping 
ought to have produced an increase of resistance in both the 
classes of fatigued substance), but by the conversion of the 
B variety into A. 

The effect of electric radiation is thus to produce rearrange- 
ment of atoms and molecules in & substance: so does light 
produce new atomic aggregation in a photographic plate—a 
subject to be dealt with in detail in a future paper. Some of 
my audience at the Royal Institution (Jan., 1897) may re- 


Cond c ivity. 


Time of Exposure. 
x Effect of heat. t Effect of tapping. 


Fic. 7,— Curve showing the Effect of Heat and Mechanical Vibration on a 
Fatigued Arsenic Receiver. 


member my attempt at explaining the action of the so-called 
coherers (which perhaps may be better described as ** molecular 
receivers") by analogy with the photographie action. I had 
then no proofs for the assertion ; besides, the explanation was 
not worth much, as, like the catalytic action ” in chemistry, it 
was an attempt to explain an action of which we know a 
little by something of which we know less, for the photo- 
graphic action is still very obscure. It will, however, be 
seen that the coherer is a linear photographic plate: since we 
are more likely to understand the complex photographic action 
from the consideration of the much simpler action of electric 
radiation on elementary substances, when the effects are not 
complicated by secondary reactions, a photographic plate may 
be regarded as merely an assemblage of molecular receivers. 
I hope also to prove that nearly all the detectors of radiation 
are molecular receivers in reality. The investigation of 
this aspect of the subject has given me some very extraordi- 
nary and interesting results. Another interesting question, 
the consideration of which has for the present to be post- 
poned, is, Why is it that the sensitiveness is so marked in 
discontinuous metallic particles—in other words, why is the 
phenomenon mainly one of skin or twach? Is the pheno- 
menon wholly unknown in continuous solids ? 

The experiments described in the present paper show: 
(1) That ether waves produce molecular changes in matter ; 
(2) that the molecular or allotropic changes are attended with 
changes of electric conductivity, and this explains the action 


of the so-called coherers; (3) that there are two classes of 
substances, positive and negative, which exhibit opposite 
variations of conductivity under the action of radiation; 
(4) that the production of an allotropic modification depends 
on the intensity and duration of incident electric radiation ; 
(5) that the continuous action of radiation produces oscilla- 
tory changes in the molecular structure; (6) that these 
periodic changes are evidenced by the corresponding electric 
reversals; (7) that the “fatigue” is due to the presence of the 
“ radiation product ” ; (8) that by means of mechanical disturb- 
ance or heat the radiation product can be transformed into the 
normal form, and by so doing the sensitiveness may be restored. 

It is unfortunate that the behaviour of solids should have 
suffered unmerited obloquy from the supposed complexity of 
its structure and the capriciousnees of its properties in com- 
parison with the ideal properties of matter in the gaseous 
state. It is true that we have much show of activity in a gas, 
which consists in the somewhat aimless rushings to and fro of 
vagrant molecules and diversions in frequent encounters with 
others similarly disposed. But it is not true that in a solid 
we have the particles merely in a state of monotonous 
vibration. On the contrary, there is always a definite, well- 
directioned activity modified in perfect response to all the 
external stimuli,which may be mechanical, thermal, or electric. 
There is no caprice ; the solid behaves like a perfect automaton. 
The curves given above show it; but they cannot give any 
idea of the richness and variety of the phenomena—of the 
transitory variations, of the curious molecular hesitation at 
critical times as to the choice of the structure to be adopted. 
It is not possible to represent by mere diagrams how at times 
the ether waves precipitate the transformation of one structure 
to another; and how, owing to the molecular inertia, the new 
structure is carried beyond the position of stability ; and how 
the molecules slowly creep back, as it were, to the more stable 
position. The varieties of phenomena are unlimited, for we 
have in each substance to take account of the peculiarity of its 
chemical nature, the nature of its response to ether waves, the 
lag, and the molecular viscosity. All these combined give to 
each substance its peculiar characteristic curve. Some of the 
types have been given. It may be that in a humbler way 
these curves of substances in the solid state will some day be 
found to give information as to the chemical nature and the 
physical condition of the substance, similar to the information 
given by spectrum analysis of substances in the gaseous state. 
I am trying to arrange an apparatus which will, by means of 
the pulsating galvanometer spot of light, automatically record 
the history of the molecular conflict and transformation caused 
by various external agencies. 

Before concluding I wish to say that the successes in the 
experiments have been comparatively few and the failures 
many. At every stage anomalies have been constantly met 
with, and these were extremely disheartening. I could not 
have persevered but for the encouragement I received from 
the Royal Society and others who have taken a kindly interest 
in my work. The Government of Bengal has been pleased to 
evince a generous interest in these investigations. My assistant, 
Mr. Jagadindu Ray, and my pupils, Messrs. B. C. Sen, B.A., 
and P. K. Sen, B.A., have rendered me active assistance. 


Rail Returns in Chicago.—According to the Western Elec- 
trician of Chicago, Mr. E. B. Ellicott, the Chicago city 
electrician, after carefully studying the electrolysis problem 
and making a series of tests and experiments, has recommended 
that railway companies in Chicago be required to maintain & 
return circuit of such conductivity that the potential differ- 
ence between any point of the return circuit and the water 
pipes shall not exceed one volt, and also that the variation 
of potential between any two points on the line, 300ft. apart, 
shall not exceed half a volt. It is interesting to compare 
this recommendation with the Board of Trade regulations. 
According to them, the conditions which must be fulfilled in 
this country are: (a) The P.D. between any point on the 
return rail and neighbouring pipes, must not exceed the E. M.F. 
of three cells, or one cell (Leclanché type), according as the 
direction of the current is from the return to the pipe 
or from the pipe to the return respectively ; and (5) the P. D. 
between any two points of the return must never exceed 7 volts. 
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 POLYPHASE DEVELOPMENTS AT NIAGARA.*1 


BY J. E. WOODBRIDGE. 
(Continued from rage 620). 


The 2,500 H.P. Step-up Transformers.—On account of the size 
of the transf.rmers used in this installation, which are not only 
the largest in the world, but twice as la'ge as any previously built, 
and on account of the int- resting features of their construction, they 
will be described somewhat in detail. 

The Westinghouse raising transformers, the interior of one of 
which is shown in Fig. 4, are of the regulation rhell type, with the 
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Fig. 4, —One of the 2,500 n.r. Step-up Transformers, with the case 
indicated as broken away to show the interior. 


ends of the coils at the top and bottom of the transformer spread apart 
to obtain a greater exposure of cooling surface to the oil The 
surface of iron exposed to the oil is also increased by spacing strips 
built in at regular intervals as the iron is assembled. The primary 
and secondary are interleaved to reduce magnetic leakage and 


f Previous articles appeared in The Electrician, Vol. XLII., pp. 565, 600. 


thereby improve regulation, and a great many terminals are brought 
out from both primary and secondary to make it possible to obtain 
many different transformation ratios. The transformers are designed 
to take on their low-tension sides either 2,200 or 4,400 volts two- 
phase, and deliver on their high-tension sides either 4,400, 11,000, or 
22,000 volts three-phase. They also have other connections, eo that 
auy of these voltages on the high-tension side can be raised 5 per 
cent.—-the primary voltage remaining the same—and still other con- 
nections, so that any trausformer can be used as either the main or 
teaser of a Scott-connected pair. As is well known, the secondary 
voltage of the teaser of such a pair of transformers should be about 
13 per cent. less than the secondary voltage of the main. "This can 
be obtained either by winding the secondary with a 13 per cent. 
smaller number of turns and a correspondingly larger cross section, 
or by simply cutting out and leaving idle 12 per cent. of the turns. 
In the case of these transformera neither of these two methods is 
used, but the secondary voltage is reduced by cutting in more turns 
on the primary or low-tension side of the teaser than are used in the 
primary side of the main, all high-tension copper being left in in 
either case. The density is lower in the teaser owing to its greater 
number of primary turns. Hence its secondary voltage js lower 
than that of the main. The 5 per cent. increase of secondary volt- 
age for regulation purposes is obtained in a similar wav—i. e., by 
cutting out 5 per cent. of the turns of the primary side, and thereby 
increasing the density and the E M.F. per turn at the same impressed 
voltage. | 

There are 600 turns in the high-tension side of each transformer 
connected in six separate circuits running from the terminal board 
within the transformer casing, the middle of each circuit being also 
tapped out to the terminal board. Four of these circuits have 120 
turns each, while two of them have only 60 turns each. These 600 
turns are connected all in series for 22,000 volts. two in parallel and 
300 in series for 11,000 volts, and five in parallel and 120 in series 
for 4,400 volta. In all cases the middle point of each parallel path 
through the transformer must be brought out for connection to the 
teaser when the transformer is used as a main. 

The low-tension side of each transformer contains altogether 272 
turns connected throughout in two parallel paths. For 4,400 volt 
supply these two double paths are connected in series, but for2 200 volt 
supply they are connected in parallel. For normal ratios of trans- 
formation all the secondary turns are used, while to obtain the 5 per 
cent. increase the three-tura sections are cut out. When the trans- 
former is used as a main the eight-turn sections are cut out, while 
for use as a teaser these eight-turn sections are cut in, thereby 
reducing the E.M F. per turn, and in consequence the secondary 
pressure to the proper value for the teaser side of the Scatt connec- 
tion. One incoming lead to the spare transformer is connected 
through a throw-over switch, mounted on the transformer case, so 
connected that when the switch is closed in one position the whole 
number of primary turns are cut io, while when closed in the other 
position the proper number are cut out to change the transformer to 
a main. 

The regulation of these transformers is 1 per cent.—i e., the secon- 
dary pressure only falls off 1 per cent. on the application of full non- 
induetive load from the pressure at no load, the voltage applied 
remaining the same. When working at 11,000 volts secondary this 
drop of voltage amounts to about 110 volts. Efficiency and loss 
curves from measurements made by the Westinghouse Co. are shown 
in Fig. 5. These curves are the average of two transiormers con- 
nected up just as they are in practice to change from two phases to 
three phases They include, therefore, the increased copper loss in 
the secondary of the main and the diminished iron and increased 
primary copper losses of the teaser. The efficiency, therefore, is not 
quite as high as it would be were the transformers used with the 
same number of phases on the primaries as upon the secondaries. 
The weight of a complete transformer without oil is approximately 
24,0001b, the oil adding about 5,000lb. to the weight of each trans- 
former. 


The Step-down Transformer Sub-Station.— Near the new works 
of the Union Carbide Co. the Niagara Power Co. has built a small 
brick structure, about 130ft. by 30ft. in size, for housing its 
11,000 vols to 2,200 volt transformers and 2,200 volt receiving and 
distributing switchboard. The building is served by a hand crane, 
and a spur from the railroad track enters one end, so that trans- 
formers can be lifted from railroad cars direct by the crane. The 
building now contains seven General Electric transformers, and has 
foundations for four more, with a temporary wall at one end so that 
itcan be extended. The high-tension leads enter from the conduit 
through a pit or subway running down one side of the room behind 
the transformers. and are carried up over and to the transformera in 
substantial stand.pipes. All connections of both high and low- 
tension wiring, as well as of the piping around the transformers, are 
made with unions, so that a transformer can be readily removed or 
replaced, and the spare transformer or the 905 cable can be readily 
put in service in place of any of the regular apparatus. The in- 
coming cables run direct to the high-tension sides of the trans- 
formers, with no intermediate switches, circuit breakers, or other 
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devices, A Quimby acrew pump is direct coupled to a small induc- 
tion motor for use in filling or emptying any one of the transformer 
cases from a 23-barrel tank of oil. 

These transformers differ considerably from those of the same 
power built by the Westinghouse Co. for stepping-up the voltage at 
the other end of the line. The coilsin these step-down transformers 
lie in horizontal planes, making the plan of the transformer ellip- 
tical, the boiler-iron base being 11ft. high, 8ft. long, and 4ft. wide. e 
total weight of each tran-former, with case, is about 50,0001b , about 
double that of the step-up transformera The step-down trans- 
formers are not wound for 22,000 volts on their high-tension 
sides, but only for 11,000. The low tension may be either 2,200 or 
4,400. Each can be used as either a main or a teaser. 

The cooling of the coils in the transformers is accomplished in an 
entirely novel way. The coils are of the flat, edgewise type, the 
primaries alternating with the secondaries and with one laid on top 
of another. Directly between these edgewise layera are inserted flat 
brass pipes, through which the cooling water is circulated. Other 
coils of pipe are used as usual to cool the oil, which in turn cools 
the core. The iron loss of each of these is given bv the General 
Electric Co. as 22,600 watts, the copper loss 8,700 watts, the regu- 
lation 0°6 per cent., and the rise of temperature after eight hours’ 
run at full load 45°C. The efficiency curve as given by the company 
is shown in Fig. 6. 

Comparing these curves with those of the step-up transformers 
(Fig. 5), it will be seen that, although the total losses at full load are 
about the same, the iron losses of one are over twice those of the 
other, while the copper losses are correspondingly less. Heavy iron 
losses cause of course low efficiencies at low loads, but this is a matter 
of small moment in this service, where the transformers are fully 
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Fic. 5.— Westinghouse. 
Efficiency and Loss Curves of the Three Makes of Transformers used on the Carbide Trans miesion. 


loaded or out of service. The low copper loex and extremely close 
regulation of the General Electric transtormers indicate that there is 
a small amount of copper in them, but their great weight shows that 
any saving in cost of copper is balanced by cost of iron. 

he secondary circuits of these transforiners lead to two similar 
switchboards, containing an odd assemblage of General Electric, 
Wagner, and Westinghouse apparatus. The central panel contains 
the incoming switches from four of the transformers just described. 
Flanking it on either side are distribution panels leading to the 
2,000 H.P. transformers scattered about the carbide works for lower- 
ing the pressure to 110 volts. Each panel is fitted with a voltmeter 
ane ruote two switches and a Westinghouse brush type circuit 

reaker. 


The 2,000 H.P. 2,200 Volt to 110 Volt Transformers.— The 
transformers which still further lower the pressure to that required 
by the carbide furnaces are somewhat smaller than the step-up and 
step-down transformers mentioned above, being rated at 1,500 kw. or 
2,000 H. F. each, while the transformers already described are rated 
at 1,875 kw. or 2,500 H.P. each. The 2,000 E. P. transformers were 
built by the Wagner Electric and Manufacturing Co. Like the others 
described above, they are oil-insulated and water-cooled, and are 
guaranteed to operate continuously at three-quarters load without 
the use of the water coila, dissipating all tlie losses by the cooling of 
the boiler-iron case with a rise of temperature not to exceed 40 C. 
They are guaranteed to run under full load with a water flow of 
three gallons per minute with the same rise of temperature above 
atmosphere. 
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Fio. 6.—General Electric. 


These transformers are scattered, in order to bring them near the 
furnaces, which is necessary on account of the low secondary voltage, 
each being located in a small transformer house built in the form of 
a lean-to beside the main structure of the carbide works The trans- 
former houses are designed to give liberal air circulation for cooling 
purpoees. The covers of the transformers themselves, on account of 
the dusty location, are made absolutely dust proof in all joints. The 
coils in these transformers lie in vertical planes and the laminations 
of the core in horizontal planes, the arrangement cf the spacing 
blocks and the plates and clamping bolts being clear from the illus- 
tration. The 110 volt secondary comes out ot the top of the trans- 
former in a large number of heavy copper straps, to which interleaved 
leads are bolted for carrying the current to the furnaces. The copper 
bars forming the leads are interleaved —t.e., those of one polarity are 
interspereed between those of the other polarity—in order to reduce 
the self-induction and particularly the skin etfect, which would be 
very serious were this amount of current (between 13000 and 
14,000 amperes) carried with all the conductors of one polarity in 
one group and all the conductors of the other polaritv in another 

up. 

The transformers are wound for a voltage ratio of 4,400 or 2,200 
volts to 220 or 110 volta. In actual practice the windings are con- 
nected for a ratio of 2,200 to 110. "The parta are guaranteed to 
withstand an insulation test of 10,000 volts alternating between 
high-tension coils and iron, and 5,000 volts between the core and the 
containing case. "Tests under these pressures were made on each of 
the transformers after it had been operatiog continuously for 24 
consecutive hours, the duration of the tests being 30 minutes on each 
transformer. Each transformer is further built to withstand an 
overload of 50 per cent. without deleterious effects of any sort for a 
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Fic. 7.— Wagner. 


period of 5 minutes, All transformers were subjected to a 30-day duty 
teat prior to their acceptance by the Carbide Co., and complete elec- 
trical tests were made at the carbide plant. The loss and efficiency 
results obtained from these tests are plotted in Fig. 7, the curves 
and figures given being the mean results of seven transformers 
calculated from an iron loss obtained in the usual way and copper 
loss obtained by wattmeter measurements. 

An interesting point in connection with the tests made at the 
Wagner factory in St. Louis and the tests at Niagara Falls is the 
fact that the former showed an iron loss about 14 kw. less than the 
latter. ‘This is due to the use of a smooth-body generator in the 
former test, which generates a sinusoidal E.M.F. wave giving a lower 
iron loss than the flat topped wave of the Niagara generators. 


A few of the details of construction of these transformers are of 
interest. A requirement of the water- cooling coils is that they should 
be absolutely ne of any risk of leakage, since the leakage of water 
into the oil of the transformer would of course cause a breakdown 
of the insulation. The water-cooling coils of these transformers are 
of seamless copper tubing, sufficient to withstand a pressure of 3251b., 
but subjected by the Wagner Co. to a test pressure of 625]b. before 
shipment to the carbide plant. These cooling coils are made with 
welded joints inside the transformer case, and as the pressure is only 
a trifle above atmosphere, they can be depended upon to be absolutely 
free from leaks Each transformer is equipped with an oil gauge for 
indicating the level of the oil, and each oil gauge has enclosed within 
ita thermometer which indicates the temperature of the oil at the 
upper surface of the oil body. 
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-The 110 volt secondary comes out in a large number of heavy 
copper straps to which interleaved leads can be bolted for carrying 
the current to the furnaces. The power is metered at the primary 
terminals of these final transformers by ordinary integrating meters 
mounted in the transformer rooms. The primary circuits in the 
tame location also contain water switches for cutting off the power 
in case of emergency. A water switch consists of a metal pail or 
tank filled with water, and a cast-iron rod which can be lowered into 
it. This arrangement is shunted by au ordinary knife switch to obtain 
gcod contact. In operation the knife switch is first opened, throw- 
ing the current through the rod and water. The rod 1s then raised, 
throwing the water into the path of the current and finally drawing 
an arc between the surface of the water and the lower end of the 
rod. Ifthe water is of sufficiently high resistance, the power is cut 
off gradually as the rod is raised, so that there is but little arc when 
the circuit is finally broken. This arrangement is a highly effective 
one, as the arc finds little to feed upon with water as one electrode, 
and is not injurious to either terminal. 


A 37,500 ampere Transformer.—Mr. E. G. Acheson, the dis- 
coverer and founder of the electrical process for making carborundum, 
has been at work developing an electrical process for making graphite 
from amorphous carbon or coke, A small plant containing one 
furnace has been built on the property of the Niagara Power Co., 
aljoining the carborundum works, an interesting feature of 
this plant being the transformer which lowers the voltage to 
that required by the furnace. Owing to the low resistance 
of both the raw material and the finished product, this pres- 
sure is very low, varying from 12 to 30 volts. On this account 
the transformer, which is rated at 450 kw., bears the distinction of 
delivering the largest quantity of electrical current of any single 
machine the world over. The transformer is designed to deliver its 
full rated power of 450 kw. at either 30 volts, 12 volts, or auy one of 
a number of intermediate steps, the rated secondary current therefore 
being inversely proportional to the secondary pressure. At 12 
volts the current required to deliver 450 kw. amounts to 37,500 
amperes. 

he transformer is of the usual oil-insulated and water-cooled 
type, cased in a boiler-iron tank about 64in. in diameter and Oft. 
high. Its secondary circuit naturally consists of a single turn of 
very massive copper bara, and these run out through the top of the 
transformer to heavy leads, which run through the wall to the furnace 
on the other side. These leads consist of 16 copper bars, eight for 
each poie, the bars of the two polarities being interlaced to reduce 
the inductive effect : each bar is 6in. by zin. in cross section. By 
means of the interlacing the power factor, as measured on the 
primary, has been brought up to about 85 per cent., which is quite an 
achievement 5 the fact that the circuit carrying this enor- 
mous current at a very low voltage must einbrace a considerable area 
ſor inductive action at the furnace itself, no matter how carefully 
the leads thereto may be interlaced. 

Another interesting feature of this plant is the means of varying 
the secondary pressure from 30 to 12 volts, or vice vers?. Naturally, 
the secondary circuit itself is not subject to any manipulation in the 
way of changes of connections, and all alterations must ba carried on 
in the primary or 2,200 volt side. The voltage of the secondary is 
varied by changing the number of primary turns in circuit across the 
2.900 volt line, this variation changing the E.M.F. per turn within 
the transformer by changing the density of the alternating 
magnetic field set up in the iron. This change of density 
naturally changes proportionally the voltage set up in tbe one 
s:vondary turn. Without any interruption of the circuit the 
variation of the number of primary turns is made by means of 
switches and a very simple arrangement of preventive resistances, 
which was made available by reason of the fact that the load is con- 
stant, The total number of steps ifrom maximum to minimum 
turns in the primary is 20, 11 of these being running steps on 
which the transformer may be worked for any length of time, 
and the other nine merely intermediate change-over steps connected 
through resistances which are not supposed to carry the load 
permanently. 

The switches are of a quick-break type, designed to handle 
the large primary current. They appear projecting from cells 
on the front of the switchboard. They are not fitted with 
handles, but simply have holes in which a hook on the end 
of a wooden pole may be inserted. The resistances used are 
of an iron-clad type, similar to street railway diverters. The 
whole installation was made by the Westinghouse Electric and 
Manufacturing Co. 

The transformer works at approximately constant loss and constant 
efficiency over its considerable range of voltage. This is due to the 
fact that as the number of turns is reduced the copper loss in both 
the primary and secondary is reduced, but the iron loss is increased, 
and vice vers?, thus giving no considerable variation of the total 
lose. Since the total power continues constant, the efliciency remains 
nearly the same throughout the range of work of the translormer. 


(To le con'"nue1.) 


— 


THE STANDARDISATION OF ELECTRICAL 
ENGINEERING PLANT. 


The following is a continuation of our abstract of the dis- 
cussion at the Institution of Electrical Engineers in connec- 
tion with Mr. R. Percy Sellon's Paper on the above subject. 
The Paper was published in our issue of Feb. 9th, and the 
first portion of the discussion in our issue of Feb. 16th. 


Thursday, February 8 (continued from p. 595). 


Mr. MARK ROBINSON said that if he ventured to ald a few words to 
this discussion, it was only becauss he had given a great many years to the 
work of trying to standardise on one -particular branch of manufacture, 
and, be thought, with a good deal of success. Without going into personal 
questions, it was perhaps worth while saying that when 18 or 19 years ago 
certain works which he had in view were started for making engines for 
small steam launches, he well remembered that when the first order came 
along for a 4 H.r. engine it was decided to build half a dozen, hoping that 
the other five would find favour ; and they did. This custom had not been 
departed from. He thought it perhaps well that he should offer a few 
words of encouragement to Mr. Sellon's object, because as Mr. Crompton 
had well said, there was really nothing to criticise in the Paper, aud he 
would therefore go on to say that in the works iu question the standardisa- 
tion was certainly carried out not less perfectly than in any American 
shop, and its course had never been interfered with by anyone. He was 
not sure that the consulting engineer was as bad as he was painted. 
Sometimes he specified for somebody else's engine—which was quite 
wrong—but if he did not do that he left the thing very clearly 
open. He specified the speed of his engine sometimes, and perhaps he 
would have nothing to do with a high-speed engine ; but in any case he 
made his meaning clear. He took it that this was due to increased 
faith in the people who made such thinga, and who really did know their 
own minds and had shown to the consultiog engineer that they had know- 
ledge and experience. He believed that if his electrical friends would 
attack the problem with the same determination and the same courage, 
mattera would very soon eventuate as they wished. Asa further instance 
of the extent to which standardieation had been carried by his firm, he 
mentioned that about two or three years ago a 1,200 H.P. engine had been 
ordered, and this was a very large advance upon anything which had been 
done before. In pursuance of their previous practice, a much larger sum 
than the price of that engine was at once spent upen standard jigs, 
templates, &c., in the full faith that this amount would come back again. 
It was really an experiment whether the size was not too big, but they 
believed it was not: and what was the result? Before that engtne was 
realy to go out of the place there were 18 or 20 others on order, and the 
jigs and templates, which ensured that all parts should be interchangeable 
with all its successors, were abundantly paid for over and over again. Mr. 
Blackburn had referred to the matter of engine speeds, and also had stated 
that the engine buildera might help the dynamo makers. Well, if the 
dynamo makers would only erpress a wish or work out a table of speeds, 
he had not the least doubt that the engine makera would keep to them 
directly. Referring to Mr. Raworth's statement, that even when the parts 
were standardised it was 80 easy to upset them and get off the standard, 
he said he did not think there was any difficulty in so organ'sing tho 
duties of draughtsmen and other people about a works that change: 
were not made, and that when they were made intentionally the makera 
should keep duplicates of everything ordered for the benefit of usera of 
these parta. 

Mr. ROBERT HAMMOND said the most amusing sentence that he 
found in this Paper was the one which read: Assuming, then, that the 
buyer's engineer has come to stay, it would appear that a condition 
precedent to the standardisation of plant is the standardisation of the 
buyer's engineer." He belonged to that class of gentlemen who, according 
to Mr. Sellon, had to be standardised. The most important thing was to 
get the best plant, and next to that to get it as economically as possible. 
The proper spending of capital iu au industry was manifestly the ono 
great feature round which the success of the industry would turn, and 
nothiog would help the proper spending of capital so much as the stan- 
dardisation of plant. Mr. Haworth had said that in the early days they 
all had their ideas about periodicity, and that he and some of his 
friends were responsible for the 100. He thought that possibly he (Mr. 
Hammond) was responsible for those curious figures in the tabls 
which occasionally appeared as periodicities of 83, 84, 5, 87, 80, 81, and 82. 
He would like to explain that all these really came off one standard. When 
these plants were given to engineers in stations, they had found it con- 
venient to run a little faster or a little slower, and so in making up their 
returns, i.stead of returning them all as a periodicity of 83 they deter- 
mined upon these various periods. We had arrived at a time when con- 
sulting engineers, who are not so black as they are painted, felt that their 
greatest task was to see that the buyers had their capital spent ecomi- 
cally. Mr. Sellon had made one admirable suggestion, and that was to back 
up the Institution and back up the Uniformity Committee. Of course that 
Uniformity Committee had perpetrated one bad act: it had said that 
there should b* a periodicity of 50 for lighting and distribution of power 
on a small scale, and a periodicity of 25 with power transmission scheines; 
and they went on to say a periodicity of 100 when the converters were in 
the consumers’ houses. They had all begun with converters in the people's 
houses—transformers on the premises—but of course they very soon found 
that they had to group them. He azreed with Mr. Sellon that the Uni- 
formity Committee should be assisted by manufacturers—good standardised 
ones—and also by the user and the user's engineer. Then the buyer 
would get more economically What he wanted. l 
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Mr. S. Z. de FERRANTI thought the Paper was full of sound common- 
sense and much to the point. He was only sorry that the Paper was not 
read 10 or more years ago, because, according to his mind, a great deal of 
the evil of non-standardisation had already been perpetrated, and that evil 
was still here, unfortunately to stay in most cases, Let them look at the 
alternate-current stations in this country and they would see at once what 
he meant. There were innumerable periodicities, and if they multiplied 
these periodicities by the speeds at which it was necessary to run to serve 
difterent people's ideas, and again multiply it by the different sizes of 
plant that it was necessary to supply, they would find the number of 
different engines and alternate-current plant simply colossal. In fact, it 
was hard to find many machines of any one type alike, and this was the 
evil which was already with them. It was very difficult, once a periodicity 
had been fixed, to make any alteration. In one case he had arranged for 
40 J^ to be raised to 50 un so as to get on to standardisation, but that was 
only one case in all hisexperience. He had some time ago, when supplying 
plant, begged the engineer at that station to change from 100 to 50 
because it was the right thing to do and would well pay for the doing. 
But it had been felt that it was more than could possibly be done, seeing 
what a large proportion 500 H. r. was of their output. It was not done, 
and now that 500 H. p. plant was the only one of that time remaining in 
that station. All the other machines of that periodicity had disappeared, 
and now that large station was thinking of going in for continuous-current 
distribution fed by polyphase current outside the town. He felt sure that 
such a change would not have been necessary had the change he recom- 
mended been made, or, in other words, bad a known standard existed at an 
earlier date. In America they had a periodicity of 120 and kept to it. A 
little later on it was found tbat this was far too high a periodicity to 
satisfactorily build machines for, Lecause it was largely a question of 
mechanical design, and that periodicity of 120 was then halved. So that the 
Americans had for ordinary alternate-current lighting work a standard 
periodicity of 60 Y. He bad heard a very curious thing stated in an 
argument —viz., that it was not in all cases the beet thing to do to stand- 
ardise the voltage. In this argument some one bad remarked why the 
voltage was settled at 105 instead of 100 or 110, both of which bad been 
ideal looked upon as standard voltages, and the explanation had 

n given that it enabled that station to use what were practically the 
spoilt lamps of the other two voltages, The argument was certainly a 
very good one, but it was an argument of selfishness ; and this selfishness 
was largely at the bottom of all the trouble at present iu the matter of 
standardisation. He had even been asked, when he had been trying to get 
a standard periodicity fixed upon, what difference did it make to the 
engineer, and how would he be any better off! But those whoargued thus 
did not appreciate the reduction in cost which followed upon standardisa- 
tion. With regard to the queetion of the consulting engineer, and what the 
consulting engineer should do, he noticed that Mr. Sellon stated very clearly 
his views on this, and he agreed very thoroughly with them. He would 
like to suggest respectfully to the Institution that the very function of the 
consulting engineer was to fully appreciate the scheme he was carrying out, 
and having appreciated that scheme, to clearly lay down the ends which he 
desired to accomplish, and to leave the manufacturers to tender the 
machines which they think best fit in with their estandards, and which 
they thought best fitted the conditions which that consulting engineer 
desired to accomplish. Then the consulting engineer's great work came 
in, of sitting iu judgment on behalf of the clients on the various offers 
made under his requirements, and telling his clients what would pay them 
best to buy. 

On the motion of Major-General WEBBER, the discussion was then 
adjourned until the 22nd inst, 


Thursday, February 22, 


Major-Gen. C. E. WEBBER drew attention to the fact that in America 
standardisation of plant bad been brought about by the circumstances of 
the demand. For the smaller kind of machinery the standardising of 
each individual manufacturer held the ground ; and for all large unita 
of plant, such as that used for traction purposes, the trade was settling 
down into an exceptional condition. In the latter case the industry had 
fallen into the hands of two or three great manufacturing firms, partly 
because of the large amount of capital at their disposal, and partly because 
they had bought up or inherited the tail end of master patents which had been 
established before the courte, and which protected them from infringement 
during the days when the market was beginning to expand ; notably tbe 
Westinghouse and General Electric Companies. Competition disappeared, 
and charges were only kept in check by the public opinion within the 
industry. The position of these firms was quite different to, say, the 
numerous makers of smaller articles and specialities who employed three 
or four hundred workmen, and of whom there were examples in nearly 
every city of the United States. In the former case the heavy general 
charges were covered by the vastness of the job, but in the latter case 
these charges could be kept down to & much smaller percentage by the 
personal attention of the manufacturer. Thus in the case of the larger 
unite standardisation ensured no benefit to the user. Electrical plant had 
to be used in combioation with other engineering plant. An engineer 
had to be employed to instal it, and he would cast about amongst the 
standard stocks of the various manufacturers until he found sometbing 
suited to his wants. Although his choice was aflected by price, he 
would naturally, for his own reputation's sake, specify adequate quality. 
The ability of the engineer with such a variety of choice showed 
itself in the knowledge of and experience with the numerous 
standards, and not in his cleverness in framing an ideal specification 
which fitted into none of these standards. The matter, however, 
became very serious when the export trade was considered. If they 
took the catalogues of say half-a-dozen well-known makers in 1890, 
they would find that in speed, type, and price there was small resemblance; 
yet they were bound to believe that each type was one which the moker 
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commonly believed would successfully compete with other makers. Incan- 
descence lamp dynamos could be procured with reputed maximum outputs 
of 40 to 50 different sizes. The wants of the user of small size dynamo 
may have been met by this plethora of types, but it was not advantageous. 
The Brush Co. was at one time very 5 the command of the 
market with their are lighting dynamos. eir 60-light series dynamo was 
in its way an unique machine, and if the field of public lighting of these 
kingdoms had not been occupied by gas, the Brush system would have 
gained a strong and permanent footing which would have led to a kind of 
standarlieation of arc lighting plaut. A 60-light machine coating £600 
would supply 60 arcs in series and cost ld. per hour per light. It was 
wrong to Took to Government departments as the means by which stan- 
dardisation could be brought about. Except in departments like the navy, 
standardisation was very little assisted. For instance, in the matter of pro- 
jectors, Mr. Crompton could tell them that when he went down to Chatham, 
where all inventions of this kind were brought before a special committee, 
and where also, if anywhere, a store of such articles would be kept, he found 
a series of machines which had been bought for the purpose of consideration 
and examination by the committee whose business it was to test them 
for warlike purposes. If they were to bring a projector to a condition of 
standardisation, in two or three years it would be entirely out of date, 
and the large stores which might have had the effect of standardi: ing 
the article for purposes of manufacture would be almost obsolete. 
Mr. Sellon had not laid before them a copy of any standard specification 
which he thought would result in securing the ends and performances. 
This was most desirable, both in the interests of the market and the 
buyer. He wished Mr. Sellon would examine the old Admiralty specifica- 
tion issued in the eighties for electrical plant. The best of these specifics- 
tions were extremely well drawn up, and me: standardisation better than 
anything else at that time. He thought the user, like the Admiralty, 
must know be:t what he wanted, and would not be likely to be drawn into 
a etrict system of standardisation which meant high prices. 

Mr. W. B. ESSON was of opinion that, in order to have cheapness of 
production — to give customers the best value for money —it was necessary 
to have standardization of a kind and to a much ter extent than at 
present. But the more the subject was considered the greater became the 
difficulties in the way of it. Although they might all know exactly whit 
they wanted, there was very considerable diversity of opinion as to the exact 
manner in which the result was to be attained. The Paper dealt with two 
distinct kinds of standardieation, but the author had not drawn a very clear 
line between the two. The first was standardisation bet ween the different 
firms, and the other was standardisation in the works of icular firms 
As regards tbe first, they had in America and on the Continent apparently 
no greater agreement than we had in England. With regard to the other 
kind of standardieation —viz., standardisation inside the works—no doubt 
this was carried on to à much greater extent in America tban here. 
Neverthelees, in the American machines he bad examined from time to time 
there appeared to be a continuous difference in the pattern. The American 
manufacturers were fortunate in having such a large demand that they 
were able to sell a great number of machines of the old type before they 
altered their pattern. He quite agreed with Mr. Slater Lewis that if elec 
trical engineers in this country, instead of trying to run the whole gamut 
of electrical apparatus, would confine themselves to one icular thing 
great economies would be manifested. But the fact was that no one firm 
in this country made enough large machines, or enough small machines, o 
enough of anything else to keep them going. There were now perbaps ti 
large firms constructing alternate-current apparatus. These firms ale 
constructed direct-current apparatus. The consequence was of course thst 
they were constructing more expensively than it half the firms confined 
themselves to one class and half to the other class of apparatus. If Mr. 
Slater Lewis meant to strike the key-note for a combine amonget the 
larger firms, he was quite with him ; but it was only under such conditions 
that would guarantee all small machines going to one firm, all the dynamos 
to another firm, alternators to another, arc lamps to another, &c., that o 
proposition could be carried out; and he (Mr. Esson) believed that 
this was what it would come to one day in this country. He had never 
known a consulting engineer who would not accept a good thing out o 
stock rather than invent a specification for it. To be sure, absunl eres 
were occasionally specified for by consulting engineers ; but when ! D 
were expostulated with it was generally found that thie m 
consultant had been bit by some contractor, and that he was obliged to 
on the safe side, Neither did he think that consulting engineers gen! 
were very unreasonable. Another thing was that consulting epi 
were very uecful at times. If one happened to be going on the wrong ni 
the consultant very often put him right by saying that so-and-so on p s 
and-such an occasion did the same thing, which proved disastrous 80° “it 
they bad better steer clear of it. He thought there were very m 
difficulties in specifying the ends to be obtained without, to some E i 
providing the means, because in providing the means they ak / à : 
the very guarantee they required as to the fulfilment of tbe ads 
long time. Take for example such a thing as the insulation of à that 
The machine was to run at, say, 440 volis. The engineers would say im 
the means by which this running was to be obtained were that the 1 
lation should be such as to stand an alternate pressure say of 1,000 ri t the 
an hour or half an hour. In that the engineer had a guarantee t p 
machine would go on running for a long period without breaking orl 
He knew a specitication in which a 440 volt machine was 8 paa but 
5 000 volts for an hour. He did not know that it was ever forced, an 
such was the specification. Of fcourse it was out of all reason, [o side. 
explanation had been given that they thought it would be on the 190 15 
He took it that Mr. Sellon desired to call attention, not 80 P tral 
standardisation of small isolated plants as medium-sized plaüts 155 in this 
lighting and traction stations, But there was very great difficu ty For 
because of the different lines of engines made by the engine eng 
instance, they had three: crank engines, others preferred two cra 
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some had triple expansion, some had compound, and so on ; and the con- 
sequence was that it was really of very little use trying to standardise such 
a thing as steam pressure and pressure of supply and pressure of genera- 
tion until there was some sort of uniformity amongst the engine makers. 
That they would decrease the difficulties if they made both dynamos and 
engines was a different matter, but in this country the dynamo makers 
generally had to purchase their engines, and on the other hand the engine 
makers had to purchase dynamos. It was a much less expensive 
thing to adapt a dynamo to suit an engine than an engine to suit a dynamo, 
because engine patterns were very much more expensive than dynamo 
patterns. He thought they were beginning at the wrong end and 
beginning badly. By fixing a hard and fast rule for the frequency they 
were necessitating the alteration of their patterns for every size and speed 
ofengines. In America the driving of large alternatora by belts or ropes was 
very much more prevalent than it was over here, and a uniform frequency 
in America therefore only meant a different size of pulley. In Switzerland 
turbines were constructed to suit the machine’, and it was a matter of fact 
that turbines were altered with very little expense, so that the uniformity of 
frequency there imposed no disadvantages. But with us it was quite 
different, and under present conditions the fixing of the frequency at any 
particular value would impose no end of trouble on the manufacturer. The 
Uniformity Committee had endeavoured to do this very thing, but he 
doubted whether they realised exactly what it meant. Within the limits 
of say within 40 and 60 he thought one frequency was as good as another. 
He had even worked with a frequency as low as 22, but the circumstances 
were exceptional. It was significant that firms on the Continent had no 
hard and fast frequency, the consequence being that alterations to patterns 
were reduced toa minimum. The patterns, stampings, &c., of a 100 kw. 
machine came in for a 120 kw. machine driven faster with an increased 
frequency, no alteration being required to the carcase. According to the 
Uniformity Committee, the frequency ought not to be altered in con- 
sequence. Presumably, when it was realised what this meant, the final 
recommendations of the committee would be revised. The other day a 
consulting engineer wrote his firm asking what it would cost to rewind 
a 1, kw. transformer which his firm had supplied for a frequency 


of 85, as he now prcposed to transmit the supply from a distance 


at a frequency of 50. Of course, they informed this engineer 
that the transformer required no alteration whatever. If a buyer's 
engineer realised that a transformer that worked at 40 would work 
equally well at 60 without any appreciable heating or difference 
in efficiency, they might be inclined to allow the contractors more 
latitude. So far as he knew, consulting engineers had never dogmatised about 
frequency. It was only the manufacturers who had done this, and the officials 
of Mr. Sellon's company worst of all. The consulting engineer, seeing the utter 
want of uniformity amongst manufacturers, and knowing that the mean 
frequency for most new stations was about £0 nowadays, specified accord- 
ingly; but he was sure the consulting erg:neer did not care what the 
frequency was, provided it was within such limits as did not interfere with 
the efficiency of the apparatus. Mr. Raworth had compared the differences 
in frequency to the differences in railway gauge; but surely there was 
never euch a mieleading analogy. The reason why uniformity of railway 
gauge was of such paramount importance was because of through traffic, to 
which they bad nothing analogous yet in electrical distribution. They 
never had a request from Edinburgh for a supply from Newcastle. With 
regard to motors, it was very easy to modify the stator winding fora 
different frequency, and the matter was scarcely worth considering. Let 
them be very careful to standardise the right things. Fixing the frequency 
defeated the object in view. Rather let the manufacturer be given as large 
a selection of frequencies as circumstances would permit, and be allowed to 
suggest the one which best suited hia patterns. They wanted reformation 
having as its basis something practical, and not something which had 
merely an academical value, as, he thought, frequency had. 

Mr. SYDNEY EVERSHED thought that in attempting to standardize 
the consulting engineer Mr. Sellon, and those who agreed with him, were 
entering on a task much more formidable than they imagined. The 
buyer's engineer was one of the many instances of the temperament which 
was growing in Great Britain. Formerly we were quite content, and all 
cur rulers were quite content, to let new industries struggle to their feet 
just as they could; but in these days no new industry could possibly etart 
without one hundred and one suggestions and rules and regulations and 
Acts of Parliament, &c., being bound upon this new industry, attempting 
to regulate it in every possible and many impossible ways. If they took 
one of their own members and put him into a position of authority as 
consultant or anything eise, he felt obliged to form a little Act of 
Parliament of his own; and he thought that until Mr. Sellon 
could show some way of altering the temperament of the average English- 
man, he was afraid they would have to put up with the unstandardised 
consulting engineer. But they might do some good in spite of this, and, 
when they had begun to do good, the consulting engiceer would help 
them. In his opinion the right word fell from Mr. Blackburn when he 
said that something could be done by beginning at home. It was true 
that what Mr. Esson had just said was rather disheartening, but some- 
thing in the nature of a combination among manufacturers to settle the 
sizes or types of machine for different sizes of cable, &c., might go a long 
way towards cheapening production, because each manufacturer would 
know what sizes he was to make. Mr. Robinson rather capped the 
remarks of Mr. Blackburn, but he thought moat of them had rather dis- 
counted his remarks to some extent, because he always spoke to them in 
a cheerful optimism; and they knew that the difficulties of standardi- ing 
the Willans engine would have been greater if this had not been a very 
splendid machine, wbich commanded the market from the very moment 
it was placed upon it. In his own humble way he had been attempting 
standardisation in a certain branch of electrical manufacturing—viz., in- 
atruments—but his experience had been disheartening. Consulting 
engineers very rarely specified impossible dynamos, but in the matter 


of instruments the consulting engineer seemed to think anything possible. 
One eminent consulting engineer had specified for some device to be 
added to an instrument to show which way the current was flowing, 
but that this device should not contain a permanent magnet. 
On another occasion a consulting engineer had specified for an instrument 
with a scale 10in. long, which was to be capable of being read to within 
2 per cent. at any part of the scale from zero to the end of it. Consulting 
engineers not only specified as to the accuracy of an instrument—and 
when the right time came he should certainly have come suggestions to 
make with regard to the standardisation ot specifications as to accuracy— 
but they specified how the instrument maker should make his instrument. 
They never told a dynamo maker to make his dynamo s» that it could be 
bolted to the ceiling, but they thought nothing of saying that an iostrument 
should stand on its terminals—the worst possible manner of fixing an instru- 
ment. He had actually to supply ins‘ruments which were sitting on their 
terminals; he did it, but he protested against it. Edgewise instruments were 
specially designed to take up as little transverse space on the awitchboard 
as possible, and yet one engineer had stated that he did not want to put them 
edgewise, but was going to make a hole in the switchboard and put the 
instrument through at the back. The cost of alterations to an instrument 
was a far larger proportion of the total cost of the instrument than iu the 
case of dynamos. It might cost as much as £50 in a £6 instrument to get 
out sets of patterns to meet a new specification. No dynamo maker in 
selling a dynamo for £1,000 had to spend £2,000 for new patterns when 
he only got an order for a couple of machines. He was of opinion that 
manufacturers by meeting together and forming, not actually a combina- 
tion, but a committee to settle such points as types, accuracy, &c., would 
do an immense amount of good; but he did think that the whole problem 
of standardisation was a far larger one than perhaps Mr. Sellon imagioed. 

Mr. L. ANDREWS said that at Hastings they had a periodicity of 
100 Oper second, and after hearing the discussion on this Paper at the 
previous meeting he had gone away with the idea that he ought to recom- 
mend his committee to scrap all their existing machines and change over 
to 50 un persecond. However, on thinking the matter over, he had come to 
the conclusion that this was an impossible thing to do. In discussing the 
matter with his chairman he had pointed out that if a periodicity of 50 
became the standard it would probably pay them in the long run to 
change, because they would be able to get their machines cheaper, and 
further suggested that it would cost much less to change at once than in 
two or three yeara' time. But bis chairman was of the opinion that if they 
went tothe ratepayera and a:ked for a large sum of money to buy new 
plant to replace the present, it would only have the effect of shaking the 
ratepayers’ confidence in the electrical undertaking. He quite agreed with 
Mr. Sellon that engineers should state more clearly the ends or performance 
they required from the plant, rather than to give details of construction, 
but he thought at the same time that if certain constructional detaile were 
not to be insisted upon, the manufacturer should take a greater respon- 
sibility as to the ultimate behaviour of the plant. At present it appeared 
that some manufacturers thought they should be left to determine how the 
plant should be designed, and that it should be handed over to the station 
engineer, who would take the entire responsibility of its turning out all 
right. He did not think it fair to blame either the user's or buyer's 
engineer for the present lack of uniformity. Since its commencement 18 
years ago up to the year 1890 the Hastings Co. was supplying current to 
its consumers on the Brush series system. They had then been told by 
the manufacturers that if they wished to keep pace with the times they 
must scrap their plant and go in for the up-to-date standard alternate 
parallel system and supply at 100 c^ per second. They had done this, 
and now they were told they should change again. 


(To be continued). 
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ELECTRIC TRACTION CURRENTS AND SUBMARINE 
CABLE WORKING. 


We print in another column an interesting and important 
Paper, which has been communicated to the Institution of 
Engineers and Shipbuilders in Scotland by Prof. Axprzw 
Jameson, on the subject of ** The Action of Electric Tramway 
Currents on Submarine Telegraph Cables and other Electric 
Circuits.” The subject matter of the Paper is not only 
of extreme interest and importance to submarine cable 
companies and their engineers, but also to the Government 
and indirectly to the general public. The gradual extension 
of electric tramways in all parts of the world renders it 
imperative that the disturbances they may produce in 
neighbouring cables and other telegraph and telephone lines 
should be thoroughly inquired into and remedied. In 
connection with the cable routes to the Cape mentioned in 
the first part of Prof. Jautgsow's Paper, it may be interesting 
to note that since it was written a third cable, mentioned as 
having been partially laid, has now been completed by the 
laying of the section between Ascension and St. Vincent, thus 
putting the South African colonies in communication with 
Great Britain and Europe ria St. Helena, St. Vincent, and 
onward by the Western Co.'s cables. We understand, 
however, that Prof. Jameson is somewhat premature in saying 
that the new continuing cables from St. Vincent to Madeira 
and Great Britain are now being manufactured. 

In dealing with the subject of the tramway disturbances at 
the Cape, to which his Paper more particularly refers, Prof 
Jamreson remarks that upon his arrival there in August last 
no perfect remedy for the disturbances had been found by the 
cable company, although it had undoubtedly advanced a long 
way towards a praetical solution of the difficulty in this par- 
ticular case by laying out a 10-knot return earth cable in the 
neighbourhood of and approximately parallel to the maio 
cable. An interesting side point in connection with telegraphic 
signalling raised by Prof. Jamieson relates to the current from 
the sending station returning entirely or in part by the cable 
sheathing. It is questionable if any appreciable part of this 
current returns to the sending battery by this path, having 
regard to the infinitely greater resistance it must offer to the 
passage of the current than that afforded by the earth's mass ; 
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and Prof. Jauresow's own experiment of interrupting the sheath- 
ing connection at an intermediate station would seem to 
support this view. 

The assumption that direct electromagnetic induction has 
little to do with the disturbances caused by the tramway 
currents is no doubt correct, bearing in mind the fact that 
both the sea and land insulated cable conductors are shielded 
. to a great extent, in one case by the heavy double sheathing 


of the shore end, and in the other by the cast-iron pipe. 


which encloses the land portion of the cable. In any case 
such direct induction, if it existed, would tend to cancel out 
some part of the disturbance due to the secondary induction 
effects in the core set up by the leakage currents from the 
tramway rails traversing the sheathing of the cable. These 
leakage currents are, in Prof. Jameson's opinion—an opinion 
which, we think it may be said, is shared by all who 
have studied the subject—responsible for the greater part of 
the disturbances noticed; and although these disturbances 
are naturally increased in magnitude when the limits of the 
fall of potential along the rails as set down by the Board of 
Trade are exceeded, yet it is important to remember that the 
delicacy of the receiving apparatus employed on long sub- 
marine cables is such that any fluctuations of current, even 
within the prescribed limits, are sufficient to cause serious 
interference to the received signals. It is natural that in 
these circumstances tramway companies should be willing to 
assist the cable companies in every way to devise a remedy ; 
but there seems to be an inherent difficulty in settling these 
cases which it may be worth while noticing. The tramway 
companies would be inclined to look upon any outlay incurred 
by them for the purpose of overcoming the disturbances as 
final, and as absolving them from any further responsibility, 
Whereas it can be readily understood that the nature and 
extent of the remedy for each particular case might be a 
matter of considerable difficulty to decide, and that any future 
extension of the tramway company’s lines with consequent 
increase of power, to say nothing of faulty bonding, or dirty 
rails, might render any remedy originally applied ineffectual. 

Prof. Jamieson mentions several previous instances of similar 
disturbances, notably those at Madras and Coney Island. We 
may point out, however, that in the former case an earth 
cable to sea was not laid as he states, but only a parallel 
underground wire, which was found in this particular case to 
be sufficient, owing to the fact that, as he indicates, the tram- 
way lines were not nearly so favourably—or should it not be 
unfavourably ?—situated with respect to parallelism to the 
cables, and that consequently the disturbance was less. At 
Coney Island the difficulty, we understand, was also practically 
overcome without having recourse to a sea earth cable," 
the disturbances being eliminated by the employment of a 
cecond underground wire between the cable house and office in 
connection with a differential coil arrangement of the receiving 
apparatus. | | 

In the case of the Cape Town cable, Prof. Janson has 
recommended in his Paper the adoption of two or three knots 
of anti inductive shore end made with twin twisted cores one 
of which should be joined to the core of the main cable at sea 
and ihe other to the outer sheathing of the same, the joint 
being sealed from the sea water. For facility of manufacture 
it would undoubtedly be best to employ twisted cores, but as 
a matter of interest it may be noted that Mr. H. D. WizkiNsoN 
has proved that parallel cores are equally efficacious. Judging 
from the experience of the cable company at Cape Town, the 
length of anti-inductive shore end suggested by Prof. Jamieson 
would seem to be insufficient; also, apart from the difficulty 
of making a thoroughly satisfactory sealed joint between the 


second core and the sheathing, there is a serious objection to 
this joint being situated at sea, for the reason that there 
would be no means; without lifting the cable, of testing the 
dielectric resistance of the second core when necessary. Again 
it should be borne in mind that the development of a fault in 
it, even of such a resistance as to inappreciably affect its. K.R. 
value, would undoubtedly admit of direct conduction effects 
from the tramway currents, and thus discount the value of 
the special shore end as an anti-inductive cable until such 
time as the fault was removed. For these reasons the cable 
company, we understand, has very wisely and necessarily 
insisted that the Cape tramway company should carry an anti- 
inductive shore end much farther out than the distance recom- 
mended by Prof. JawrEsoN—i.e., to Robben Island, some ten 
miles seawards from the cable hut at Cape Town, so that 
an earth should be secured beyond the inflaence of the 
disturbing tramway leakage currents, and the several cores 
would be under its immediate control for purposes of testing 
when required. This would probably prove entirely effica- 
cious under present conditions As we have already pointed 
out, however, the question is one of the very greatest impor- 
tance, affecting, as it does, telegraphic communication 
between distant parts of the world. The regulations laid 
down by the Board of Trade for governing the procedure of 
tramway companies were obviously not framed with a view to 
protecting the working of submarine cables, and recent experi- 
ence has shown that these regulations may be obeyed and yet 
that serious damage may accrue to telegraphic communicaticn. 
It seems therefore that the time has arrived for a further con- 
sideration of the matter by the proper authorities, so that 
such regulations may be enforced as will ensure mutual, fair, 
and proper protection to the great interests involved. 


CONTEMPORARY ELECTRICAL SCIENCE, 
[Compiled by E. E. Fourmme D ALxx. ] 


New Phenomena of Electro-Deposition.—In the course of his 
researches on the formation of conducting chains in liquids, 
T. Tommasina discovered some curious properties of electro. 
deposits in distilled water which may shed some light on 
electro-deposition and electrolysis generally. When a current 
of less than a milliampere is sent from; pointed anode to a 
flat cathode, both of zinc, flat triangular and rhombic crystals 
are rapidly deposited upon the cathode. They are very small, 
but of brilliant metallic lustre, and their deposition is unac- 
companied by the evolution of gas. Copper gives a black arbor- 
escent deposit, while silver gives an arborescent deposit of less 
intense metallic lustre than zinc. Aluminium, strange to say, 
gives no visible metallic deposit, but an arborescent structure 
of gas bubbles is formed which may possibly contain minutely 
subdivided aluminium. When the distance between the 
electrodes is increased beyond a certain point, a fine column 
of minute crystals or corpuscles descends from the anode 
upon the cathode. This is especially noticeable in vaseline: 
oil. . À remarkable property of this column is that it is 
flexible, and that it is deflected in a direction which does not 
change with a reversal of the current. It is deflected away 
from the rest of the circuit, owing to electrodynamic repulsion.- 
The experiments have an important bearing upon the osmotic 
theory of the electrolytic cell. 

[T. TomMasina, Comptes Rendus, Feb. 5, 1900.] 


Generalised Cathode Rays.—G. Sagnac endeavours to bridge 
the gap between ionised air molecules and cathode rays by the 
following consideratiens : Let the gold leaf of an electroscope 
be charged positively, and let the electroscope be divided by a 
metallic net from a space traversed by X-rays and placed 
under the influence of another electrostatic field. Then the 
discharge of the gold leaf which takes place in the absence of 
any external field is accelerated or retarded, accordingly 
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as the external and internal fields are of the same or 
of opposite directions. This acceleration or retardation 
is not due to the mere presence of the external field, 
since that field produces no effect unless the X-rays 
are traversing it. Hence it must be due to some action of 
the ionised molecules, which penetrate into the interior of the 
electroscope through the meshes of the net. If they have 
sufficient velocity on passing the mesh, they will skip over from 
an external to an internal line of force, and thus increase or 
decrease the internal flux which is slowly discharging the gold 
leaf. We have thus another case of bombardment by charged 
particles, which, on gradually reducing the pressure of the 
air and thus increasing their velocity, might be made to pass 
by ipsensible gradations into cathode rays. The fall of 
potential would be localised more and more in the neighbour- 
hood of the cathode during the process, 
LG. Saanac, Comptes Rendus, Feb. 5, 1900.) 


Nature of Stratified Discharges.—The temptation to attri- 
bute the stratifications observed in vacuum tubes to the inter- 
ference of some kind of direct and reflected waves has been 
very great, but the strongest attempt made to establish such 
an interpretation—that of Jaumann—cannot be said to have 
been particularly successful. H. Pellat gives some new and 
decisive reasons for its abandonment. Even in the strongest 
magnetic fields no separation is effected between the direct 
and reflected waves, if such there be. There is only one 
beam, and that is deflected in a direction which changes with 
the magnetic field. All the same, it is distinctly stratified, 
and the stratifications are closest where the field is strongest. 
A still more decisive experiment can be performed with a tube 
filled with rarefied alcohol vapour and provided with external 
electrodes. At cach interruption of the current feeding the 
coil there is a charge and a discharge of the condenser formed 
by the external electrodes, giving rise to currents in opposite 
directions. In a magnetic field two separate beams appear, 
and a revolving mirror shows them separated or closer 
together, according to the direction of rotation, thus proving 
that they are not simultaneous. On examination, both these 
beams are found to be stratified. We must also remember 
that Toepler has proved the stratification of open-air dis- 
charges under conditions excluding the reflection of waves. 

[H. PzrLAT, Comptes Rendus, Feb. 5, 1900.] 


Spectroscopic Arc Lamp.—The requisites of a good source of 
light for spectroscopic work are strict monochromatism, defi- 
nition, and brilliance. Sodium and zirkonium flames are 
very serviceable, but they are not very brilliant, and the D 
line of sodium is double. Of interferential methods that of 
Michelson, which employs a rarefied gas illuminated by an 
electric discharge, gives remarkably fine lines, but it is limited 
to a small number of volatile substances, and like all inter- 
ferential methods, is hampered by the finite width of the 
lines and the shifting of their centre of gravity by varia- 
tions of temperature and pressure. The mercury aro 
yields lines of great intensity, but the temperature deve- 
loped is too high for continuous use. C. Fabry and A. Perot 
therefore employ an intermittent form of arc. It plays 
between two electrodes of the metal to be examined, one of 
which is provided with a mechanism which brings it into 
contact with the other and separates it in rapid succession, so 
as to produce an apparently continuous light. The rays thus 
produced are exceedingly fine and brilliant. Silver more 
especially gives two brilliant green rays at 546°55 and 
620:91 pp respectively. For sodium, an alloy may be used. 

[FaBRY AND PEROT, Comptes Rendus, Feb. 12, 1900.] 


Dispersion of Becquerel Rays.—Another sheaf of miscel. 
laneous facts concerning Becquerel rays is contributed by H. 
Becquerel himself. It is gathered from the behaviour of 
“ radium " rays, a kind of Becquerel rays distinguished for 
their penetrative power and their strong magnetic deflection. 
To study the absorption more closely by the photographic 
method, it was found necessary to get rid of the black paper 
enveloping the photographic plate. This was done by 
enclosing the radium preparation in a little leaden box open at 


the top, and placing the box on the plate laid horizontally. A 
uniform magnetic field was obtained by using pole pieces 
10cm. by l4cm., giving a field of 1,742 units. Among the 
peculiar effects observed, it was found that a screen placed 
immediately above the radium was less efficacious in inter- 
cepting the rays, showing stronger deflection than when it was 
placed on the sensitive film. The rays all curved round and 
fell back upon the film. Those which had the longest trajec- 
tory had also the greatest penetrative power. This is in direct 
opposition to S. Curie’s observation of polonium rays, which 
are not deflected at all and yet have a very feeble penetration. 
A scientific definition of the position of each ray in the mag - 
netic spectrum is obtained by taking the product Hp of the 
field into its radius of curvature. The product is constant 
for each ray, and varies from 860 to 2,600 C.G.S. units. 
[H. BECQUEREL, Cumptes Rendus, Feb. 12, 1900] 


Phosphorescence of Gases.—Wiedemann has shown that the 
temperature of a gas showing the ordinary vacuum phenomena 
is in general below 100deg. He concluded that the lumin- 
osity is not a phenomenon of incandescence, but of phosphor- 
escence. This conclusion has since been corroborated, but 
the experiments are complicated by the fact that the intro- 
duction of a hot body in itself reduces the di potential 
and increases the current through the tube. J. Stark 
introduces  white-hot carbon filaments into the tube 
at various points, and keeps the current constant. If 
the filament is in the region of positive light, it 
reduces or extinguishes the light. If it is stratified, the 
filament cuts pieces out of the bright strata. A short 
positive column is totally extinguished by the filament. 
The negative light is enfeebled, but the luminescence of the 
walls is unaffected, thus showing that the cathode rays are not 
influenced by the presence of the hot body. The heating 
simply deprives the gas of its power of phosphorescence under 
electric charge. We know that a rarefied gas is ionised by 
heating, and must therefore conclude that an ionised gas does 
not phosphoresce under the influence of the electric discharge. 
This, again, indicates that the phosphorescence is a molecular 
rather than an atomic phenomenon. 

[J. STARK, Ann. der Physik, No. 2, 1900] 


SPECIFICATION FOR THE GLASGOW CORPORATION 
TELEPHONE EXCHANGES. 


The following is the specification issued by the Postmaster- 
General as a condition to the telephone licence to be granted 
to the Glasgow Corporation. If licences are granted to other 
local authorities, it is to be expected that they will be subject 
to the work being carried out on the lines of this specification. 


1. In this specification the term “ subscribers’ circuit ” is applied to the 
wires and apparatus connecting a subscriber's office or offices with a tele- 
phone exchange ; and the term “ junction circuit ” is applied to the wire 
and apparatus which connect any two separate exchanges or an exchange 
and a prescribed post office in the same telephone area. 

2. All circuits, whether subscribera’ or junction circuits, shall be metallic. 
Any necessary earth connections shall be made at the centre of balanced 
resistances of high inductance bridged across the circuit. All circuits shall 
be so ar-anged that subscribers shall be unable to overhear what passes on 
any other than their own circuits or thoss to which they are joined through. 

. The use of iron conductors in any portion of a speaking circuit shall 
not be permitted, 

4. As a general rule wires in towns shall be laid underground, but the 
distribution from selected points to subscribers’ offices may be either over 
head or underground, as may be considered desirable. . 

5. Should the numter of wires required in a given locality be, in the 
opinion of the Postmaster-General, insufficient to justify the cost of under 
ground work, or should underground wayleaves be unobtainable, SUC 
wires may be erected overground. : 

6. Where wires are placed underground dry-core cables of low static 
capacity shall be used and the conductors shall fulfil the following con- 
ditions :— 

The copper to be used shall have a conductivity of not less thin 8 Per 
cent. Matthieeson’s standard, and shall be of the following minimum 
dimensions :— 

Conductors for subscribers’ circuits within half a mile of an exchange 
shall be not less than No. 22 S. W. G., weighing 12]1b. per mile. 

Subscribers’ circuits beyond the half mile limit and junction 
less than five miles in length shall have conductors of a minimum 8 
No. 20 S. W. G., weighing 20 71^. per mile. 
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Junction circuits in excess of five miles long shall have conductors of 
No. 18 S. W. G., weighing 36°8lb. to the mile. 

7. All lead-covered multiple cables shall be efficiently protected by pipes, 
ducta, or other means, and lead-covered cables shall not in any case be laid 
in the soil without such protection. 

8. Wires erected overground shall comply with the following condi- 
tions :— 

They shall be not less than No. 18 S. W. G., weighing 36 8lb. to the mile 
for subecribers' circuits and for junction circuits lees than five miles iu 
length. For junction circuits in excess of five miles long the wires shall 
weigh not less than 100lb. per mile. 

9. A thoroughly efficient method of calling the exchange and of signalling 
Lhe close of & conversation shall in all cases be provided. 

10. The calling and clearing signals shall be effective in all conditions 
and upon the longest circuits used in an area when connected together. 

11. Switch jacks on multiple eections of switchboards shall be on the 
branching system. Series jacks shall not be used on multiple sections 
without the consent of the Postmaster-General. 

12. When an electric light or electric traction system co-exists in a 
town with the telephone system, suitable safety devices shall be provided 
in all circuits both at the exchange and at the subscribers’ offices, 

13. Lightning guards shall be provided in all circuits at the exchange 
and at subscribers’ offices. 

14, Junction circuits connecting municipal exchanges with prescribed 
post offices shall be provided with automatic signalling arrangements of a 
character approved by the Postmaster-General and suitable for working in 
connection with his trunk circuits. 

. 15. Junction circuits connecting m unicipal exchanges and prescribed 
post offices shall be fitted and worked in the manner that may be from time 
to time prescribed by the Postmaster- General. 

16, The apparatus fitted at subscribers’ offices shall be efficient for trunk 
circuit communication, and where separate batteries are provided at each 
subscriber’s office for speaking purposes the electromotive force shall not at 
any time fall below 2 volts. 

17. Proposals for the modification of the foregoing specification brought 
about by the progrees of invention will be favourably considered by the 
Postmaster-General. 


THE ACTION OF ELECTRIC TRAMWAY CURRENTS 
ON SUBMARINE TELEGRAPH CABLES AND 
OTHER ELECTRIC CIRCUITS.* 


BY PROF. ANDREW JAMIESON, F.R.R.E. 


Having been asked to give a short account of my visit to Cape 
Town last year, I have only to mention that the subject of my 
remarks has to deal with one of the many causes of delay in the 
transmission of telegrams, in order to ensure your close attention, 


PRESENT AND FUTURE CABLE ROUTES TO THE CAPE. 


Dy referring to the map, it will be seen that there are at present 
two telegraph routes to the Cape from this country, the one and the 
older route being termed the “ Eastern and South African,” and the 
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landing neii at Cape Town have been obtained from the Govern- 
ment by the Eastern Telegraph Co. for a third cable. The first 
section, from Cape Town to St. Helena, was completed on Nov. 26, 
and a further section to the Island of Ascension on Dec. 16 last 
year. The continuing cables to be laid to St. Viocent, Madeira, and 
Great Britain are now being manufactured. It is further expected 
that this much more direct cable will be extended from the Cape to 
Australia, and that the tariff will be considerably reduced. 


Object of Visiting T Town.—At the end of last July I was 
requested to proceed to Cape Town for the purpose of acting as one 
of the advisers to the Cape Electric Tramways Co. in an action 
ai against it by the Eastern Telegraph Co. This action was 
raised owing to disturbances in the working of the submarine cables 
landed at Cape Town by the operations of the neighbouring electric 
tramways. I had an able colleague in Mr. Frank Jacob, the chief 
electrician and technical adviser to Messra. Siemens Bros. and Co., of 
London. On the outward voyage we had the advantage of studying 
the many bills aud Acts of the Cape Parliament relating to telegraphs 
and tramwaye, as well as Mr. A. P. Trotters Paper which was read 
before the Institution of Electrical Engineers in 1897.* Upon our 
arrival at Cape Town we found that, although the submarine tele- 
graph and tramway companies have willingly afforded every facility 
to experts for carrying out numerous and varied experimente, and 
although the former company had spent considerable sums of money 
in devising and executing plans for eliminating the vexatious 
electrical interferences, no perfect system had yet been adopted for 
thoroughly cancelling the disturbances, and consequently a con- 
siderable difficulty was still frequently experienced in deciphering 
the telegraphic signals. 


How SUBMARINE CABLE SIGNAL CURRENTS ARE TRANSMITTED, 
RECEIVED, AND RETURNED TO THE SENDING STATION. 


Looking at Fig. 1, it will be seen that the-rand —electrical im- 
pulses which are set free from the sending battery by manipulating 
the double-current key charge (say +in the first AA the home side 
of the sending condensers, thereby inducing a- charge from the 
other side of the same and from the conductor of the cable. This 
naturally repels a + charge along the conductor of the cable to 
the receiving end, and charges the cable side of the receiving con- 
densers+, inducing — on the opposite plates of the same, and repel- 
ling a+charge through the delicate Kelvin siphon recorder to the 
metal sheathing of the shore end. This current, as shown in Fig. J, 
finds its way back to the sending station battery, not only along 
the sheathing of the cable, but also very largely, if not almost 
entirely, through the sea water and the eartb. The splitting up 
of the return current in this manner is due to the ehore ends making 
intimate electrical contact with the water and earth. Many elec- 
tricians used to fancy, and even now fancy, that the retura current 

asses back to the sending station entirely by the cable sheathing. I 
ave, however, often proved that this is not the case by alternately 
connecting and separating the sheathing at an intermediate station, 
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Fig. 1—Tie Ordinary Connections for the Working of Submarine Cables. 


other the West African.” Both routes are worked by and have 
their basis in the first portion of the Eastern Telegraph Co.'s 
system. Messages for the Cape by the Eastern lines go from 
London ma Portheurno, Lisbon, Gibraltar, Malta, Alexandria, Suez, 
and Aden, where they branch off down to Zanzibar, Mozambique, 
Delagoa Bay ease Marques), and Durban. From thence they 
are transmitted by the Government land lines to Cape Town, &c. 
The cables from Aden to Durban were laid in 1879, at the time of 
the Zulu war, and only one section thereof has since been duplicated 
— viz, that between Zanzibar and Mozambique, in 1885. I have 
always been particularly interested in this 1879 cable, since I had to 
effect the first repair upon it, just south of Mozambique, in the spring 
of 1880, owing to its having been broken by a submarine earthquake. 
The West Coast route returns to Great Britain viu Moseamedes, 
Loanda, and many other places, such as Lagos, Bathurst, St. Vincent, 
Madeira, and Lisbon. 

With the view of providing additional security to submarine 
telegraph communication between this country and South Africa, 


* Paper communicated to the Institution of Engineers and Shipbuilders 
in Scotland. | 


without affecting the strength of the signals at either of the distant 
ende. It is important tə note that the sending and receiving 
currents act by induction in and from the sending and receiving 
condensers. These condensers serve the double purpose of cutting 
off the interfering effects due to“ earth currents and of sharpening 
or defining the receiving signals (see Fig. 2), thus enabling a greater 
speed of working to be attained than would be the case without them. 


Relative Positions of the Submarine Cables and Electric Tramways 
Lines, £c., at Cape Town.—From Fig. 3 it will be seen that the Cape 
Town shore end of the main submarine cable to Mo:samedes (which 
was laid in 1889, and is 1,383 nautical miles in length) passes round 
the south-eastern curve of Table Bay in order to avoid the anchor- 
age. Further, that a part of the electric tramway lines (which are 
worked on the overhead trolley-wire system with the return 
circuit through the rails) pass from the power house towards 


* See Proceedings of the Institution of Electrical Engineers, London, 
Vol. XXVI., p. 501 ; also The Electrician, Vol. XXXIX., pp. 81 and 137, for 
Mr. Trotter's Paper on “ Disturbance of Submarine Cable Working by 
Electric Tram waye.“ 
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Wynberg on the one side, as well as to and through Cape Town on 
the other side, and lie almost parallel to the submarine cable. In 
.fact, the first mile of the shore end is only at a mean distance of 
about half a mile from the tramway line, whilst the subterranean 
line from the cable telegraph office along Adderley-street to the 
cable house, a distance of 430 yards, lies for a certain distance thereof 
quite close and parallel to the tramway rails. Ever since the open- 
iog of the electric tramway service on August 6, 1896, the received 
signals at Cape Town from Mossamedes, or from Loanda, a further 
distance of 530 nautical miles, have been seriously interfered with 
by the working currents of the tramway svatem. At first the tram- 
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AnI ANA AIAN AA AAA W^ 
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way lines only extended from the suburb of Mowbray to the corner 
of Darling-street and Adderley-street, but now they are in full 
+wing from the power-house to Wynberg, a distance of seven miles 
to the left, and through Cape Town to Sea Point, a distance of five 
miles to the right. These extensions, combined with the greatly 
increased traffic and consequently increased strength of the working 
currents, have naturally augmented the amount and frequency of 
the disturbances. The submarine telegraph company, baving been 
unprepared for such disturbances to its receiving signals, had 
its cables joined up exactly as depicted in Fig. 1. At first the 
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Fic. 5.— Showing Table Bay and Mountain, with Positions of the 
Submarine Cable to Mossamedes and the Tramway Lines. 


company was evidently under the impression that the erratic 
kicks, vibrations, and splashes produced on the recorder slip, as 
teen in Fig. 4, were due to the local earth on the shore end being 
within the range of the stray currents from the tramway rails. Con- 
sequently, many ‘ earths” were sought beyond this supposed sphere 
of action by running land lines, “such as a telephone line to the top 
of Signal Hill, a telegraph line ending at an earth plate in the sea 
near Sea Point, au earth at the Observatory 34 miles from Cape 
Town, an earth at Durban Road some 12 miles from Cape Town,” 
&c., without finding anv reduction in the disturbances. In fact, the 
ordinary earth of the shore end gave better results than any of these 
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land line earths. As thes? various carths had failed, more definite 
experimenta wera trie] at night, when it was found that the 
amplitude of the kicks, shown on the recorder «li , Wax in propor- 
tion to the distance of the experimental car from the power station 
(bat greater when on the Cape Town side), and that the direction of 
the “ kick " was reversed whenever the said car passed from the one 
to the other side of the power-house. I mav here remark that the 
current required to pass through the coil of Lord Kelvin's siphon 
recorder, in order to give well-defined receiving signals, is only about 


from th to eth of a milliampere ; and consequently the currents 
delivered from the tramway power station to any one £ection of the 
tramway lines is often ten million times as great as that which 
creates the disturbances indicated by Fig. 4. 


Tug Vartocs PROBABLE ACTIONS OF THE TRAMWAY CURREXTS 
ON THE SUBMARINE CABLE. 


1. Electrolysis. — The well-known action of electrolysis on neigh- 
bouring underground conductora, such as gas and water pipes, when- 
ever the fall of pressure along the r ails exceeds a certain value, may 
be at once dism'sse as having no effect upon the case in question. 
The underground cast - iron pipe containing the 430 yards of insulated 
conductor from the cable olfice to the cable hut never showed any 
signs of electrolysis, and no such action has been observed as taking 
place in the sheathing of the submarine cable. 


2. Affecting the Potential of the Earth Connection to the Recetving 
Instrument.—At first sight the possible action of erratic stray 
currents from the tramway system more or less continuously 
altering the potential of the receiving instrument’s earth connection 
is a fascinating idea to many; and this idea, as will be scen later on, 
is still entertained by certain cible electricians. But, from the many 
attempts and failures of the Eastern Telegraph Co. to obtain satis- 
factory results from a lanl or a sea “ earth” connection placed in 
various positions and at varying distances up to 12 miles from the 
receiving instruments, this action may als» bs dismissed as having 
no particular bearing upon the disturbances in question. 


3. Direct Electromagnetic Induction,—Although the well known 
effect of electromagnetic induction as shown by Fig. 5, and which 
was first proved and announce] by Faraday in 1831, always take: 
place between a circuit wherein the current is suddenly altering in 
strength and any other closed prrallel or approximately parallel 
conducting circuit, yet I doubt if the chief cause of the observed dis- 
turbances can bs attributed to what mi be termed direct electro- 
magnetic induction. By this term I mean the effect which 
would bs directly, or at firt hand, communicate] to the 
insulated conductor of the submarine or underground cables 
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Fic. 5.— Direct Electromagnetic Induction. 


from the erratic currents passing along the trolley wires in one 
direction and returning by th» rails or by results due to the 
difference between these respective currents at any time. In the 
first place, the underground cable is contained in a strong cast-iron 
pipe, and although this pipe is much nearer tò the tramway rails 
than to the trolley wires along the seaward end of Adderley-street, 
yet any direct electromagnetic action due to the difference 
between the respective currents in them anl their respective 
distances from the pipe woull naturally result in producing 
inductive currents in the pipe to a greater degree than in the 80 
far magnetically shielded insulated conductor. A secondary 
inductive effect would no doubt be produced upon this insulated 
wire by the more direct induced currents in the cast-iron pip“ 
These secondary currents woul d, however, be opposite in direction 
to any direct electromagnetic indact’on that might reach the wire. 
Again, the sheathing cf the shore end cf the submarine cable 
being not only double, but the outer armour being so heavy an 
compact (see Tig. 7 and 8), the insulated conductor contained 
therein would also be very much shielded from any direct electro- 
magnetic effect. Besides which, the mean parallel distance for 
the tirat mile between the cable and the tramway is fully half a mile, 
and thereafter the cable diverges not only in distance but als? in 
direction from the tramway route ; therefore I do not think the 
chief or most prevalent cause of the interferences to the receividg 
signals can be attributed under these circumstances to what we have 
called “direct electromagnetic induction." I do not for a moment 
doubt that direct electromagnetic induction would take place through 
air or earth or sea or all combined at much greater distances, 8n 
even under less favourable conditions, with respect to parallelism 
and to sudden alterations in the strength of the primary currents than 
in the case in question, if only the cast-iron pipe surrounding the 
underground core and the heavy iron armour of the shore end were 
absent. These iron covers, however, in my opinion, not only tos 
great extent act a3 a magnetic shield, but, moreover, the electro- 
magnetic currents produced in them so act upon the insulated con- 
ductors contained therein as to produce a current opposite in direction 
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and in effect to any direct electromagnetic induction in the cable 
conductor. No doubt the “splashes” or more violent kicks” of 
the siphon in the Kelvin recorder, which were still observable up 
to the time of my leaving the Cape, may be attributed to the 
sudden closing or to the sudden freeing of a number of the motor 
circuits, For, whenever the pre-arranged limits of the automatic 
cut-out switches are exceeded, due to a congregation of cars (say 
near the corner at the meeting of Darling and Adderley-streets, or 
clsewhere not far from the cable) being started more or less simul- 
taneously, then electromagnetic induction has the best chance of 
exhibiting its effects. One day, while standing near the switchboard 
in the power house, I noticed that certain of the automatic cut-out 
switches broke their circuits half a dozen times within a quarter 
of an hour at the pre-adjusted limit of 350 amperes; and of 
course they had also to be switched on again before the cars on that 
section or sections could start. Such sudden stoppage and starting 
a current of 350 amperes at 500 volts docs undoubtedly cause 
direct electromagnetic induction in all neighbouring parallel 
electrical circuits, whether they are in the air, as in the cae of 
bare or specially insulated wires, or buried in the earth, or laid in 
the form of a submarine armoured cable in the sea. These sudden 
electromagnetic disturbances are, however, distinguishable from 
another and more frequent source of interference which might now 
be considered. 


4. Disturbances due to Leakage or Stray Return Currents from the 
Tramway Rails.—lIn Fig. 6 I have depicted graphically by dotted 
curved lines the “stray shunted? currents as they leave the tram- 
way rails and find their way back to the negative poles of the 
dynamos in the tramway power house. When the length and the 
electrical resistance of the rails is taken into consideration, as well as 
the very heavy traffic which at time: prevailsin each of the two main 
sections to Wynberg and to Sea Point, there is no difficulty in 
believing that the limits of the fall of potential along the rails, as 
set down by the Board of Trade, are at times exceeded. The seven- 
mile route from the power house to Wynberg is only a single line 
with numerous turn- outs, whilst that to Sea Point is a double one. 
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ANTI- IN DUCTIVE EAnTHING CABLES LAID BY THE EASTERN 
TELEGRAPH Co. 


In the end of January, 1897, the Eastern Telegraph Co. laid a 
short cable of about five nauta, as nearly as possible over the shore 
end of their main cable, Fig. 3, and connected it to the earth side of 
the telegraph office recorder by means of a second underground cable 
inserted in another cast-iron pipe which Jay parallel and close to the 
first pipe and cable. The sea end of the conductor of this short 
cable was earthed by soldering it to its sheathing, the soldered joint 
being protected from the sea water. By this it was hoped that a 
“sea earth " would be found, beyond the range of the tramway stray 
currents, to neutralise all inductive effects upon their main cable. 
So long as the tramway traffic remained light, and until the tram- 
ways were extended from Adderley-street to Sea Point on the one 
side and from Mowbray to Wynberg on the other cide, the telegraph 
company’s staff was able to receive me:sages by aid of this short cable. 
There cannot be the slightest doubt, however, that it could not be 
laid precisely over and parallel to the main cable from a telegraph 
steamer, for the main cable lay at such a depth as to be entirely out 
of sight. The short cable might therefore be hundreds of feet away 
from the original one at various places without anyone being aware 
of the fact. Further, since the sheathing of this short cable was 
not of precisely the eame kind and weight as that of the main cable 
shore end, the induction upon its conductor, however evoked, wonld 
not be equal to tke induction in the conductor of the main cable. 
Consequently the induced currents through them would not 
exactly balance each other as they arrived at the opposite terminals 
of the receiving instrument. In other words, the balance was 
not perfect. It was, however, so very much better than with any 
of the previously mentioned plans, that members of the staff 
were able to receive messages until the extension of the tramways 
took place. After that the cable company found it necessary to 
incur the still further expense of laying another cable, of 11 
nauts, in a similar manner and earthing the same at Robben Island. 
It was also connected to the siphon recorder through an under- 
ground insulated line in the same way as had been done with the 
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Fic. 6.— Stray Currents from El.ctric Tramway Rails inducing Disturbing Currents in a Parallel Submarine Cable. 


The rails in each case are 8llb. to the yard, with double flexible 
Chicago copper bonds past the fishplates at the rail joints, Cross 
bonds are also introduced between each pair of rails at certain 
distances apart. The consequence is that when the traffic is heavy 
some 30 to 40 per cent. of the return current finds a way back tothe 
power house through the earth and the sea. Since the hard rocky 
nature of the Table Mountain side offers a greater resistance than 
that of the damp low-lyivg shore side, the major portion of the stray 
currents naturally follow the latter course. These stray currents 
freely pass through the Observatory grounds, a mile or more distant 
from the tramway line to Wvnberg, and Dr. David Gill, the Astro- 
nomer Royal at the Cape, informed me that ever since the electric 
tramway first passed the Observatory he had not been able to carry 
out a single delicate magnetic experiment within the grounds. These 
varying stray currents undoubtedly find a ready path to aud along 
the heavy low-resistance sheathing of the subma-ine cable on their 
way back to the power house, and in doing so they produce by 
induction correspondingly erratic currents in the cable conductor, 
which of necessity interlere with the weak receiving currents during 
their arrival at the Cape telegraph office. No wonder, then, that 
such interferences mystitied and defied the most skilled telegraphists 
to decipher the messages, so long as the tramways were working 
and so long as no proper anti-inductive method had been applied to 
cancel their baneful effects. It will be readily understood that the 
tramway company, having received full Government and municipal 
permission to adopt the overhead trolley system, with the rails for 
the return currents to the power house, and seeing that under such 
working conditions it could not possibly introduce any known and 
commercially satisfactory means of preventing the natural inter- 
ferences, it was willing to help the cable company as far as possible 
to effect the desired remedy. 


5 naut cable (Fig. 3). With this second short cable the messagea 
have been received ever since. But as I found, in the beginning of 
September, 1899 (when I inspected the receiving signals and the 
specimens complained of which had been entered in the cable office 
diary), the telegraph staff were still frequently bothered with “ kicks” 
and “splashes.” Upon joining up the 5 naut earthing cable to the 
recorder instead of the 11 naut one, I at once perceived that the 
interferences became much more pronounced ; and with the earth 
side ot the recorder connected directly to the sheathing of the main 
cable, as in Fig. 1, these interferences became so bad that I could 
scarcely read a single word. 


Previous ANTI-INDUCTION EARTAING CABLES. 


I could give a large number of previous instances of interruption 
to sea and land telegraphy and to telephony due to faulty earth 
connections, leakage from other sources through earth plates and 
between circuits, direct electromagnetie in luetion from lightning, 
and lighting and transmission of power circuits, but this is the first 
instance in which I have personally observed indirect or secondary 
induction from stray shunted tramway currents in the case of a 
submarine cable. The Eastern Extension Telegraph Co. had 
experienced similar interferences from the electric tramway lines 
at Madras, in the working of its submarine cable: landed there; 
but it overcame them in a so far satisfactory manner by running 
a parallel underground cable as well as one out to sea fora few miles. 
Here, however, the tramway lines were not nearly so favourably 
situated with respect to parallelism to the cables, and hence the 
disturbing effects were not so pronounced as at the Cape.  Messra. 
Siemens Bros. and Co. had previously laid down a double- 
cored underground land line and shore;/end cable at Coney Ieland 


to enable the Commercial Cable Co.) to bring its lines direct 
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to the New York office and at the same time be free from inter- 
ferences due to the neighbouring electric tramways. A cross-section 
of the cable laid by Messrs, Siemens is illustrated by Fig. 7, where 
it will be observed that the second or return core is placed between 
the inner or light sheathing and the outer or heavy stranded armour. 
Here, again, the submarine portion was not nearly so parallel to the 
tramway lines as at Cape Town. 


PROPOSED REMEDIES FOR INDUCTION AND STRAY CURRENT 
INTERFERENCES. 


Taking into consideration all the circumstances at Cape Town, 
I reported to the Commission before which I recently gave evi- 
dence that nothing short of a symmetrically arranged and specially 
made “twin twisted core with double armouring ” would do for the 
-shore end, and tbat it would not require to be more than from 
two to three nauts (see Fig. 8*). One core of this epecial cable 
would require to be jointed to the core of the main cable in 
the bay, the sheathinga thoroughly well spliced together, and the 
conductor of the second core soldered to the outer sheathing of 


Fic. 7,—Coney Island Twin Core. 
Shore end. 


Fia. 8.— Twisted Twin Core. Anti- 
inductive shore end. 


the main cabie, and there sealed from the sea water. The ends of 
these two cores at the cable hut would require to be connected to 
corresponding ends of an armoured “ double-twisted core” encased 
in one thick cast-iron pipe placed underground bet ween the cable hut 
and the telegraph office, and the conductors connected to the 
signalling condensers and the receiving instrument (as shown in 
Fig. 9, in which the sending battery, switch, and keys have been 
omitted). Only thereby could all inductive effects, from whatever 
source and however caused, be equally and simultaneously evoked in 
the main and the short earthing conductors.t 

Further, ! strongly recommended the tramway company to 
obtain and place in circuit, with separate return feeders from 
different points along the raile, a sufficient number of negative 
boosters (or sucking dynamos), in ovder to reduce the return 
currents in the rails at these points to zero potential, and thus 
prevent the fall of pressure along any portion thereof ever exceeding 
the limits of the Board of Trade rules. This would naturally stop 
electrolytic action cn neighbouring pipes, and greatly reduce the 
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Ants Industtes or Barthing Cable 
Fic. 9. —Anti-Inductive and Earthing Cable, 


potential, the strength, the range of stray currents, and hence the 
chance of their reaching the sheathing of the submarine cable and 
of acting inductively upon its conductor. 

Finallv, I believe that land telegrapb, telephone, and other electric 
circuits can be protected from all interfering influences of electric 
tramways by employing twisted forward and return insulated con- 
ductors, and that electrolysis may be prevented by employing heavy 
well-bonded rails with return feeders and sucking dynamos whenever 
the fall of pressure along any section tends to exceed 5 volts. 


— R————Á— M ——— ee 


Water Power Plant at Laxey and the Recent Frost.—We 
learn that during the recent long frost the Isle of Man Tram- 
way and Electric Power Co. experienced no actual difficulty in 
working their water power plant at Laxey. The only trouble, 
indeed, was that there was not as large a supply of water as 
usual, the flow being only sufficient to work one of the 
turbines at from three-quarters to full gate. During the 
severest days of the frost the steam plant was run for a short 
time each day to assist the turbine. The tramway is now 
being worked again entirely by water power. 

* The author showed a specimen of this cable, which was kindly lent to 
him by Mesars. Siemens Bros. and Co. for the meeting. 
^ tSince reading this Paper, the author has been informed that the 


recently-laid shore end of the new cable frem Cape Town to St. Helena 
has been made and connected in the above-mentioned way. 


EVERSHED MOVING COIL INSTRUMENTS. 


Messrs. Evershed and Vignoles have issued a catalogue of their 
moving coil measuring instruments, prefaced by some interesting 
notes concerning this class of instrument generally and the Evershed 
pattern in particular. After summing up the general advantages of 
the moving coil ty pe(viz., that the instrument is easily made perfectly 
aperiodic by winding the coil on a copper former; that a 
uniform magnetic field and a spring control give a scale of equal 
divisions over the whole range; that there are no errors due w 
hysteresis; and that, when used as a voltmeter for any pressure 
above about two volts, the moving coil instrument has practically no 
temperature errors), the difficult ies in construction are referred to a: 
follows : 

“On the other hand, the moving parts are necessarily much 
heavier than those of a soft iron instrument, and hence oaly the 
most perfect pivoting will ensure freedom from friction errors, while 
the wear of the pivots and jewels is greater. The mechanism of a 
moving coil instrument is a good deal more complicated and fragile 
than the simple moving parts of a soft iron instrument, and there is 
therefore more liability to failure from rough usage. When used a3 
an ammeter the moving coil instrument is liable to considerable 
temperature errora, unless the shunt has a much greater potential 
djfference across its terminals than is usually permissible in view of 
the necessity for keeping the power spenat small. When the ammeter 
is used to indicate the drop of volts over a length of the copper 
main which carries the current —a method sometimes ad vocated—the 
temperature errors may amount to 10 per cent. when the main is 
26°C. above the air temperature. The advocates of this method of 


Fia. 1.— The Moving Cuil Sy stem. 


measurement naturally avoid reference to the question of tempera 
ture errora, The necessity for leading the current to and from the 
moving coil has led to the almost universal adoption of a spring 
control for this tvpe of instrument. An imperfect spring sometime 
causes a slow shifting of the index at zero, aud all metal springs are 
liable to etfects of fatigue after prolonged deflection in one direction. 
These effecta are of course common to all instruments in which à 
epring control ix used. The indications of a moving coil instrument 
are only trustworthy so long as the magnet retains its origina 
strength. Everything, therefore, depends on the care bestowed on the 
manufacture of the magnet, and the method adopted for bringing! 
into a condition of permanence. When, as in nearly all moving cel 
instruments, it is necessary to take the magnetic circuit to pieces In 
order to insert or withdraw the movement, there is always a liability 
to set up new magnetic conditions, tending to cause gradual change 
in the value of the field in the air-gap. In addition to the liability 
of the magnet, when improperly made, to alter in strength, ever? 
magnetic circuit, however stable, may be disturbed if subjected t? 
the action of too powerful an external field, and provision sho" 
always be made in the construction of the instrument for efficiently 
ehielding the magnetic system from external influences ” ' 
Mr. Evershed overcomes these difficulties in the fold 
manner: The permanent magnet with soft iron pole pieces is fixe 
permanently to a brass framework. The complete magnetic circuii 
so formed is then magnetised and brought into a condition of je" 
manence by a process which leaves every magnetic molecule in te 
circuit in a position of stable equilibrium." The Evershed moving 
coil has two parallel rectangular sides adapted to move in the al 
gaps of the magnetic circuit, the two sides being joined at one end hy 
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a straight cross piece through which the axle passes, and at the other 
end by a circular ring piece which enables the coil to be inserted with- 
out taking the magnetic circuit to pieces. Fig. l indicates the construction 
adopted. The “former” F is attached to a brass sleeve, to which the con- 
trolling spriog S, the leading -in strip or strips, and the index I are also 
rigidly fixed. A hardened steel axle passes through the sleeve, and 
is fixed thereto by a set screw. The axle is ground to a needle-point 
at both ends, the points resting in two cups of hard sapphire, J J. 
By this construction the parts liable to wear—namely, the needle- 
point and jewels—are easily renewed or repaired without separating 
the essential working parts of the instrument. An internal zero 
edjustment is provided, seen clearly in the figure. AA are the 
t crews by which the lever B is fixed, and if these screws be loosened 
any required adjustment can be made. This zero adjustment is only 
intended to ke used, however, in case of a permanent alteration of 
zero, and no notice should be taken of any temporary zero error due 
to fatigue of the spring after prolonged deflection in one direction. 
A magnetic shield, similar to that used in Evershed soft iron 
instruments, is fitted in the dial pattern moving coil ammeters and 
velimeters, and obviates the necessity for closing in the dial by a 
cast iron cover-plate. In the edgewise patterns the case is neces- 
sarily complete, and serves as an efficient shield, as has been seen; 
the whole of the working parts are attached to a metal frame entirely 
independent of the case. The frame is fixed in the case by means 
of bushed screws, so that the case may Le earthed, if necessary, with- 
out any 1isk of damage to tke instrument. The moving coil in the 
voltmeters consists of many turns of fine copper wire connected in 
telies with a high resistance wire wound in a single layer on 
one or more porcelain tubes. This series resistance is made 
of a material with a negligible temperature coefficient, and 
as its resistance is generally hundreds of times that of the moving 
coil itself, the temperature coefficient of the instrument as a whole 
is practically zero. The moving coil of the ammeters consists of a 
few turns of thick copper wire, connected in series with the two lead- 
ing-in strips, and a series resistance made of the same alloy as is used 


e 


‘Fic, 2.—Ammeter Shunt (200-400 ampere:). 


for the resistances of the voltmeters. This resistance is adjusted 
until the potential difference on the ammeter terminals, when the 
latter are connected across a shunt through which the main current 
passcs, deflects the index to the required point on the scale. The 
iemperature variation may be reduced to any value by increasing 
the series resistance, but the instrument then requires a higher poten- 
tial difference to work it. The makers have adopted as a value for 
this drop of volts “a reasonable compromise,” giving a moderate 
temperature variation with small waste of power in the shunt. 

The shunt provided for use with the moving coil ammeters is 
rhown in Fig. 2. The resistance to carry the main current is formed 
by a number of thick wires soldered into massive terminal castings 
of pure copper, a method of construction which secures ample venti- 
lation. The wires are made of an alloy having no variation of 
resistance with temperature, and the resistance of the shunt is 
constant within the limits of observation at all values of the current. 
The v hole resistance of the moving coil circuit in the ammeters is 
atout half an ohm. 

The Evershed moving coil edgewi-e instruments have been sup- 
Md to a number of electric supply works, notably to the 
Manchester Corporation worke, where there is a set of 40 instruments 
of this type on the switchboard. Three sizes are made, having the 
radius of the scale 7iv., 10in., and 15in. respectively. ‘The width of 
tbe 7in. instrument over-all is 34in., of the 10in. size, 4in. and of 
the 15in. pattern 5]in. The arc of the scale is 6Cdeg., which is the 
longest that can be used consistently with avoiding excessive parallax 
at the ends of the scales. The length of the scale is consequently 
roughly equal to the radius, 


those of the direct-current lamp. It will 


RELATIVE CANDLE-POWERS OF ALTERNATING 
AND DIRECT. CURRENT ENCLOSED ARC LAMPS.* 


In a Paper read before the December meeting of the Chicago 
Electrical Association, by Mr. E. P. Warner, on “ Alternating-Current 
Arc Lighting,” the subject of the relative candle-power frem direct 
and alternating-current enclosed arcs was discussed at some length. 
Accompanying the Paper was a diagram of curves plotted from photo- 
metric measurements taken of an alternating and a direct-current 
lamp, both of the enclosed type. The two lamps were operated under 
the same voltage, with the same kind of globes, and with all the other 
conditions alike for the two. Of these curves, which are shown in 


the accompanying figure, the inner one is that plotted from the 


measurementa of the alternating-current lamp and the outer one from 
noted that while the 
direct-current mp exceeds the alternating current in light capacity 
by an average of abont 12 per cent., there is a remarkable similarity 
with respect to distribution. "The tests were made purely with a 
view to determining the relative intensity, and the curves do not 
show actual candle-power. 

Mr. Warner referred to the difficulty in making photometrio 
measurement of arc lamps, especially of the enclosed arc. The alter- 
natiog arc continually shifts from place to place, which results in 
enormous changes in the intensity of the light. When the arc is 
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Curves of Photum:tric Measurements. 


upon one side of the carbons, the light emitted from the opposite 

side is comparatively weak, and for about 5deg. above and below 

the horizontal plane it is verv strongly violet, while upon the side 

where the arc is located the light is quite intense and white in colour. 
It becomes necessary, therefore, in making the photometric tests of 

this arc, to secure a large number of measurements and take the mean, 

in order to arrive at anything like a safe average. 

This peculiarity of having a violet band upon one side and a bright 
light upon the other seems to be more a characteristic of the alter- 
nating than of the direct-current enclosed arc Jamp. It is true that 
the arc of the direct-current lamp shifts about very considerably, 
and that when it is upon one side there is à considerable shadow from 
the carbons upon the other side and a marked diminution of light ; 
and the same precautions had to be taken in measurements of light 
intensity with this lamp as with the alternating. It was found, 
however, that a safe average could be obtained with a considerably 
smaller number of measurements than with the alternating. 

Mr. Warner said that in the application of reflectors on the alter- 
nating lamps the results he had obtained are not particularly 
encouraging. While there is undoubtedly some advantage to be 
gained by their use, there are numerous difficulties in the way of 
using effective reflectors ; and such reflectors as are found suitable for 
use and practical have not been found very effective. In the 
measurements of relative light intensity given in the diagram 
the alternating lamp was supple with a metal reflector white 
enamelled on the under side, while the direct-current lainp bad no 
It will be noted that, notwithstanding this fact, the light 


* From the Electrical World and Engiuccr, 


reflector. 
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intensity in the upper portion of the curve from the direct-current 
lamp is considerably greater than that from the alternating. 

In order to correct the violet rays in the alternating Jamp and 
make it acceptable for commercial lighting, Mr. Warner has used 
what is known as an alabaster globe. This globe is composed of 
two layers or thicknesses of glass, one of which is clear, or slightly 
tinted with uranium, and the other opalescent. The combination of 
these two acts upon the violet rays almost the same as an aqueous 
solution of quinine sulphate, and transforms the violet into white 
light. This result is not effected, however, without a material lors 
in the intensity of the light ; but it has been found in practice to be 
a necessary sacrifice, as in almost all instances a proper colour of 
light is demanded irrespective of the power. 

-Recent claims relating to alternating arc lamps in series arc 
lighting were referred to as somewhat over-enthusiastic in the matter 
oflight distribution and the fogging or clouding of the globe by 
deposits from the arc. He considers that the deposit upon the 
interior of the enclosing globe is somewhat greater from the alter- 
nating arc than from the direct current, and begins to form con- 
siderably eooner after the light is started. This he believes to be due 
to the fact that cored carbons are used in the alternating lamps, as 
when an alternating lamp is operated with solid carbons there seems 
to be no more deposit than if the current were direct. However, the 
advantages gained by the use of cored carbons in the alternating 
lamp are such as to more than offset the objection. 


CORRESPONDENCE. 


— 
THREE-PHASE RAILWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: I am shocked to find that both you and Mr. Field 
have misunderstood the sketches given in Fig. 5 of my letter 
(see Electrician, Feb. 16, p. 585). I simply gave them as a 
comparison of the numbers of stops on an ordinary tramway 
as compared with the stops on say the Central London Rail. 
way. For example, whilst a street car stops say six times, 
the underground railway may stop once; or whilst a car stops 
twenty times, & light railway train will stop once, and so 
on. The series-parallel (continuous-current) control is a 
good thing for a street car which must be constantly 
stopped and started, but the necessity for it would not be 
evident on, let us say, a London-Brighton electric train, 
which did the journey without a break. 

These are extreme cases, but somewhere between is the 
point where the difference between plain rheostatic and series- 
parallel-rheostatic control is so small as to lose its importance, 
especially as compared with other more weighty matters. 
Personally 1 believe the conditions of our, underground rail- 
ways are such that the advantages offered by a system worked 
entirely three-phase swamp any little disadvantage as to the 
motors being controlled rheostatically. Anyhow, if any experi- 
ments are to be made at all, the three-phase ought to have a 
trial. Mr. Field’s measuring up of my sketches in twentieths 
of an inch and so on is amusing; he would hardly have 
taken the trouble had he seen the rough way in which 
they were made. If I had wanted to show the contour 
of the curve, I should have gone to much more trouble—that 
is, if I had started out to do such a thing at all, which is 
unlikely, seeing that I have so little faith in predetermined 
curves. | 

By showing the advantages of coasting, Mr. Field's remarks 
are so enthusiastic that one is given the impression that 
three-phase trains cannot be run “coasting.” Of course he 
does not mean anything so absurd. | 

In conclusion, you suggest that, as we know absolutely 
nothing of the cost of working three-phase lines, therefore, &c. 
Now, wasn’t this exactly what the gas people said when 
electric lighting was first introduced, and what the managers 
of horse tramways said when electric traction came forward ? 
We have abundance of evidence that anything that is sound 
from an engineering and scientific point of view will give satis- 
factory financial results. Ifeveryone said ‘ First show me the 
financial results,” we should never get any ''forrader."— 
Yours, &c., E. KIL BURN Scorr. 

Old Charlton, Kent, March 1. 

[We once saw a diagram to ehow how many beans make 
five.“ It appears that Mr. Ssott's « Fig. 5 js a diagram of 


this sort, being merely intended to show pictorially what he 
means by stops at so many yards interval Mr. Field and 
ourselves had supposed it was much richer in ideas, but we 
were evidently wrong. Mr. Scott's remarks about the gas 
people are not to the point of the discussion; the rivalry 
between gas and electric light is no illustration of the 
competitive merits of two traction systems, both of which are 
electrical. A railway engineer of repute dares not to ignore 
the question of costs in advising as to the merits of any 
scheme.— Ep. E.] 


FOREIGN COMPETITION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: It may interest your readers to learn that the action 
for libel that the National Conduit and Cable Co. of New York, 
commenced against us last year in the matter of a letter we 
wrote to your paper as to the way in which the cable contract 
for the Dublin tramways was let, has now been finally dis- 
missed for want of prosecution. 

We inform you of this in justice to ourselves, as the taking 
of this action against us was published at the time. Further 
comment on our part is needless.— Yours, &c., 

G. H. Nisserr. 
The British Insulated Wire Co., Lid. 


Feb. 27. 


PARLIAMENTARY INTELLIGENCE. 


ELECTRICAL POWER BILLS. 


The following bi|ls were fixed fur second reading yesterday in the House 
of Commons: Lancashire Electric Power Bill, Durham (County of! 
Electric Power Supply Bill, South Wales Electrical Power Distribution 
Bill, and Tyneside Electric Power Bill. 

Mr. MACDONA (Rotherhithe) moved the second reading of the fir-t- 
named bill, and explained that the great objection to the similar bill last 
year had been removed, inasmuch as a provision was now inserted by 
which no action was to be taken in passing through local districts unless 
the local authorities agreed in writing. lu the interests of the commerce 
of the country it was only fitting and proper that a bill offering such 
privileges as were now offered should have careful consideration by ths 
House. The North London Electrical Powers Bill, involving the same 
principle, was last week allowed to pass its second reading, aud the same 
course should be now adopted. The municipal Corporations of the 
country had organised themselves for the purpose of strangling private 
enterprise. The proper procedure was to send the bill before a committee to 
that its details might be threshed out, but to reject the measure at this 
stage would be a cruel and disastrous policy, as it would prevent people 
who had absolute need of it obtaining electric power. 

Mr. GALLOWAY (Manchester, S. W.), in moving its rejection, remindtd 
the House that the Brush Co.'s bill a few days ago was rejected simply 
and solely on the point raised by this bill—vis., that it sought compulsory 
powers to break up streets without the consent of the local autho- 
rity. The promoters of the bil proposed to lay hands on the 
whole of Lancashire south of the Ribble, and that whole district 
as repreeented by the local authorities was averse to the measure. 
Where municipal Corporations had borrowed money on the security of the 
rates to enter upon such undertakings with the consent and sanction of 
Parliament, they ought not to be subjected to the competition of private 
companies (Oh! oh!). It was eaid that the municipalities bad not done 
ther duty, but that was disproved by the fact that the amount of 
municipal capital in course of expenditure on these matters was over 
£4,000,000. Under the conditions existing in England it was difficult to 
ace how such a company could profess to be able to supply current better or 
more cheaply than the municipality, as was evidenced by the hopeless 
failure of private compsnies in London. . 

Sir JAS. WOODHOUSE (Huddersfield), in seconding the motion for 
rejection, contended that it was to the advantage of consumers to be 
supplied by the municipality, as was shown by the experience of Man- 
chester, Sheffield, Birmingham, and Leeds ; and he defied this company to 
do the work more efficiently or economically than the Manchester 
Corporation had done. Although they would have the control of this 
large district, the company need not exercise the powers, but could keep 
others from exercising them. Un 

Mr. SETON KARR, in supporting the bill, contended that the question 
of supplying electricity in bulk was much too large a one for a municp 
Corporation. zeil 

Sir WILLIAM HARCOURT, while not opposing the general princi)? 
of the bill, contended that the question had not been maturely consid 
Electricity was probably thc question of the future. These bills shou! 
not be dealt with ina haphazard way, but postponed for a year, and ai 
wide review of the whole question might be made and a statesman 
electrical policy for the future adopted. T 

The PRESIDENT of the LOCAL GOVERNMENT BOARD (Mr. C. i 
Ritchie) said that this country was very backward with regard to 1155 
matters, and it was urgently required that something should be done. 


Aet of 1882, had more than anything else de'ayed and ham 
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development of electrical science, and if this bill departed from the lines 
there laid down it was something in its favour. The promoters had given 
him an assurance that they would agree to an amendment in committee making 
it perfectly clear that they did not atk for the power to distribute 
electricity, even in bulk, without the consent of the local authority. All 
that was asked was that the local authority should give wayleaves. It was 
carrying their opposition a great deal too far for municipal authorities to 
object with one accord against such a sensible interference with their 
streets safeguarded so completely as in this bill It was distinctly in the 
public interest that electrical enterprise should succeed in this country, 
aud it was so important that he desired to impress upon the House the 
gravity of the matter before they decided to reject the bill. 

After further discussion, in the course of which the President of the 
Board of Trade undertook that if the bill was passed it should be con- 
sidered by a very strong committee, the motion to reject the bill was 
negatived without a division, 

Several notices of motion for the rejection of the remaining bills had 
been given, but on the understanding that these bills should be referred to 
the same committee and dealt with on the same lines as tlie Lancashire 
bill, the notices were not proceeded with, and the bills were read a second 
time. g 


COUNTY OF LONDON AND BRUSH PROVINOIAL 


BLECTRIO LIGHTING CO.'8 BILL. 


In the House of Commons, on Monday, this bill was rejected (by 147 to 
105) on the motion for second reading. 

Mr. PICKERSGILL, who moved its rejection, said that the object was 
to amalgamate eight or more separate undertakings into one gigantic 
concern. In order to achieve that end the promoters asked for powers to 
establish half-a-doz»a central generating stations and to link up the various 
portions of their area of supply. "This involved laying new mains and 
breaking up street; within the area of supply, and also gave to the company 

owera to break up streets in six districts (Islington, Shoreditch, Battersea, 

ambeth, Bermondsey, and Whitechapel) in which at present they had no 
locus standi. The company were to bs authorised to break up streets with- 
out giving any compensation to the public, and should not receive such 
powers without the sanction of the community expressed through the local 
authority. The company by the bill were breaking faith with those local 
authorities who hal consented to the orders under which the company had 
established their eight separate undertakings. The power of purchase 
which the local authorities possesse 1 would ba rendered illusory it by this 
bill the House consented to each sparats undertsking becoming part of a 
gigantic undertaking stretching over almost every part of London. 

Sir A. ROLLIT seconded the rejection of the b Il, and said that it was 
an attempt to override by private legislation the general law of the land, 
especially the provi-ions of the Electric Lighting Acts, which required ths 
consent of local authorities for carrying out such undertakinga. 

Mr. KIMBER submitted that none of the reasons advanced against the 
bill afforded any reason why the House shoul i depart from its usual course 
of sending such measures to be fully investigated by a committee. The 
powers asked for by the bill for breaking up roads and streets of inter- 
veuing districts struck one at first sight as being strong, but Parliament 
had entrusted companies with the carrying on of industrigs like electric 
lighting, and it was bound to give them every fa-ility for carrying out 
their undertakings in th» most economical and approved manner. If the 
bill were sent to committee evidence would be taken in regard to the 
objections advanced against it. 

Mr. J. BURNS and Mr. H. H. MARKS having supported the rejection, 

Sir J. FERGUSSON urged that the Houss should not, on ex parte evi- 
dence, reject a bill at this stage, when they had provided machinery for 
thoroughly inyestigating the facts and judging whether there were any 
reasons why the bill should not prqceed. 

Mr. BOULNOIS said the proposal to pass through an intervening area 
was not a novel one. Tast session two electric lighting companies obtained 
Acts which gave them power to pasa through districts, although they were 
not actually authoriaed to supply light or energy in those districts, This 
bill would only facilitate the distribution of electric current, and it would 
in no way interfere with the rights or powers of any local body. What, 
he a-ked, would be the position of London with regard to the electric 
light if it had been left to the municipalities ? 


POSITION OF SUBMARINE CABLES. 


In the House of Coramons, on Monday, Sir CHARLE3 DILKE asked the 
First Lord of the Admiralty whether he was aware that foreign Govern- 
ments prohibit the publication of the routes followed by their submarine 
cables, as, for exam;le, in one of the agreements (specification as to manu- 
facture of cable) bet ween the Société Générale dea Télézraphes Sousmarins 
and the French Government in reference to the cabie between New 
Caledunia and Queensland ; whether British-owned submarine cab!es are 
shown on the Admiralty charts, as, for instance, on thos3 of Lisbon, Sierra 
Leone, and Delagoa Bay ; and whether he would consider if it might not 

be better in future to omit to indicate British cables or to indicate them 
only, according to the practice of foreign Governments, on special private 
charts to be supplied to commanders of war-shipa. 

Mr. GOSCHEN said the right hon. baronet was under a misapprehension 
in supposing that submarine telegraph cables were not marked on foreign 
charts. The same principle appeared to govern the action of foreign 
Governments in this respect a3 had guided the British Admiralty—namely, 
that where there was a chance of interruption from ships anchoring over 
the cables, they were shown on the plans or charts of approaches to porta. 
On the plans mentioned in the right hon. gentleman’s question the cables 
were shown. The course proposed in the concluding sentence of the 

xn bad already been taken for those stations where i+ was considered 

:irab e. ` 


LEGAL INTELLIGENCE. 
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The London Electrical Omnibus Oo. (Ltd.) v. Neill. 


This case came before Mr. Justice Ridley and a speciai jury, and was 
an action by plaintiff company to recover from defendant calls on shares. 
It was not denied that the calls were due, but defendant alleged that there 
were material misrepres:ntations in the prospectus, and counterclaimed 
against the company for rescission of contract and against the directors 
for damages. The alleged misrepresentation was denied. i 

Mr. H. F. Dickens, Q.C., and Mr. J. Eldon Bankes appeared for the 
London Electrical Omnibus Co. and for Major S. Flood Page, Mr. Sutton 
Cook, and Mr. J. B. W. Maunder, directora of the company and defendants 
on the counterclaim ; Mr. Beddall represented Mr. Henry Fox and Mr. 
Boxall Mr. Radcliffe Ward ; and Mr. Witt, Q.C., and Mr. Kimber appeared. 
for the defendant, Mr. W. M. Neill. Two other defendants on the counter- 
claim, Cul. Wilson and M. Marshall, were not represented by counsel. 

Mr. WITT opened the case for defendant on the counterclaim, obeerving 
that the company was incorporated in 1896 to put on the streets omnibuses 
propelled by electricity, its nominal capital being £250,000, of which 
shares for £100,009 were offered. The plaintiff applied for and obtained: 
240 shares of £1 each, 10s. being paid up. In the prospectus 
there were two material misrepresentations which were relied upon. 
At the head of the document there was a picture of the omnibus, 
which it was said carried 25 passengera and had been designed by 
Mr. Ward for the company. This was followed up by a paragraph 
which said, “A contract has been entered into with the Crystal 
Palace Co. to view in the grounds carrying passengers a new type of 
omnibus s'milar to those about to run in the streets. Omnibuses 
are now to be seen at the Cryatal Palace which will be carrying 
passengers shortly." This assertion was designed to obtain public 
confidence, but the facts were that there never was & finished motor 
omnibus at the Crystal Palace, or one which could earry passengera, but 
only the body of a bus, which had neither wheels nor motor parts. 
The invention was puffed up a3 a sound, progressive, industrial, British 
enterprise," and it was added, “The electric omnibus designed by Mr. 
Ward has run upwards of 5,000 miles on the Londoa streets through th» 
most crowded traffic with complete success, and has proved as noiseless aa 
a horseless carriage fitted with pneumatic tyres." So far from this beiog 
tha fact, the company had never put the omnibus on the London streets; 
it never carried a passenger for hire; had never done any business at all, 
but had spent the whole of its money, except what had been handed over 
to Ward, for the purchase of some patents which counsel believed had 
lapsed in experiments and demonstrations So that at last they had in the 
bank a sum of £1. 198. 1d., and had got rid of £37,000 odd in experiments, 
salaries, and pay ments to Ward. . 

Mr. WM. MARSHALL, a mining engineer, said he was promoter of the 
company in conjunction with Mr. Radcliffe Ward, and one of its directors. 
Arrangements had been made by Mr. Ward with reference to the running 
of an omnibus at the Crystal Palace. He did not recollect seeing any 
contract with the Cryatal Palace Co. for running omnibuses there, but 
there was a letter, There had been no omnibus at the Crystal Palaca 
capable of running when the prosoectus was issued, but thera was the body 
of the 'bus, showing Mr. Ward's design. It had, however, no motive power 
or wheels. The directors believed and trusted Ward's statement, and 
expected that the bus would be running in the grounds. Ward's omni- . 
bus shown at the Palace without wheels was completed five months 
later, and carried over 26 passengers up St. Martin’s-lane ; they were at 
one time hanging round it like rats. It was a most successful trial, but : 
the motor omnibus stuck a few days afterwards, and had to be drawn home 
by horses. There had been no other successful run. They had never 
carried passengers for hire. 

What do you say of the statement in the prospectus that the omuibus 
has been running 5,000 miles through through the most crowded traffic in 
the London streets! say that was one of thostatements made by Ward 
that induced me to go in for the scheme. Afterwards I considered the 
statement was absolutely untrue. If Ward had been able to run the 
omnibus 5,000 miles we should have been assured of a gigantic success. 
The company principally spent its money on experiments and directors’ 
fees. The directors had received favourable reports from different people 
on the omnibuses. . 

His LORDSHIP here said a letter read from the Crystal Palace Co. did 
not constitute a contract. 

WITNESS declared the directors were misled altogether by Ward as to 
the power of his omnibus, and so entered into a contract expecting to do 
what was impos-ible. 

Mr. W. M. NEILL said that when applying for shares he was greatly 
influenced by the statements in the prospectus that the omnibus had run 
5,000 miles in the tLi:k of the London traffic, which he considered proved 
it to be a valuable commercial property. | 

This closed the defendant's case on the counterclaim. 

Mr. DICKENS «submitted that no claim was made out for rescission of 
the contract, owing to the delay in bringing the action after these matters 
had been known to defendant for years. Also that fraudulent miarepre- 
tentation bad not been made out, the evidence showing that the directors 
bonz fide believed in Ward's representations to them. The defendant did 
not take the shares as an ordinary investor, but on an underwriting con- 
tract, under which he was to get 15 per cent. commission. It was on 
the defendant to show that before he entered into the underwriting letter 
he saw the prospectus which he said misled him. The paragraph relating 
to the Crystal Palace was not in the prospectus at the date of the letter. 
It was a fact that a car on Ward's earlier design had been rup for upwards 
of 5,000 miles in the. London streets, and this design was bzing improved 
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upon in the next omnibus. With regard to the substanc» of the pros- 
pectus, an independent committee of shareholders had declared it to be 
absolutely accurate. 

Major FLOOD PAGE, a director of the company, testified generally to 
the bona fides of the directors in the statements they had male and their 
reliance upon the reports of Ward. The company paid £20,000 to Ward 
and Marshall for the patents, promotion, and plant, the rest of their 
money going on experiments and demonstrations. | 

Mr. WITT: Have you ever manufactured more than this one 
omnibus ?—I think there were four, but am not sure; they have been so 
much altered, 

Mr. J. B. W. MAUNDER said he was present at the meeting of directora 
when Mr. Marshall reported that he had made a contract with the Palace 
Co. He himself took 250 shares. He was still a director, and believed 
absolutely in its ultimate success. 

Mr. RADCLIFFE WARD, inventor of the patent electric omnibus, 
said be was an electrical engineer, and had had 23 years’ practical 
experience in his business. Since the beginning of 1882 he had in- 
terested himself in the matter of electric traction, and bad taken out 
various patente. In 1888 he constructed an electric omnibus, and from 
that year to 1892 he ran it with success. It had been approximately 
estimated and stated in the prospectus of the Electrical Omnibus Co. 
that it had run 5,000 miles, but he thought that 10,000 would be 
nearer the mark. That omnibus was in existence in 1896, at the time the 
company's prospectus was issued. Mr. Marshall made a contract with 
witness under which he undertook to bring out the company under certain 
conditions and he (witness) was one of the original directors. In 
May, 1896, a new 'bus was in process of construction, which it was intended 
to exhibit at the Crystal Palace. "There were several manufacturers con- 
cerned in the making of ths various parta, but the principal part was 
made at Sbrewsbury. On May 18, 1896, the whole of the essential part 
of the car was quite complete. 'The passenger part was there, but they 
were waiting for the wheels and for attachments, but in May he anticipated 
that it would be ready, and had the parts been delivered it could have 
been got ready in a few days. As to the other car—the 26 passenger car — 
sent down to the Palace, it was fully complete; had been tested and ran 
successfully. The reason why it was not run wes that there had been a 
great deal of trouble in getting it into the Palace; trouble aro:e in 
counection with the floor arrangement, and they decided in consequence to 
keep it as an exhibition car. 

His LORDSHIP here said the court was not to be further used for 
advertising the company. - 

WITNESS (continuing) said that at the time the statements were 
made in the prospectus he had reasonable ground for believing they were 
true. The omnibus built in 1894 had been run for a few miles at Wolver- 
hampton, and when it came to London it was put into a shed at White- 
Ped It remained in that shed for 18 months, when the company was 

ormed. i 

His LORDSHIP : But does it require a company to run an omnibus! 

WITNESS : I had not the means, my lord. 

Continuing, witness said that the car ran 5,000 miles, was licensed by 
the police authorities, the driver was li:ensed, and the car was a complete 


sueoess. 

Mr. A. SCHANSCHIEFF, electrical engineer, said that in 1896 be 
arranged with Mr. Marshall for an exhibition of the cars at the Crystal 
Palace, and to run the omnibuses at 1s. per head. Another bus remained 
to exhibit. The wheels had no* arrived, and so he put it on trestles and 
covered it up, 30 that people might go in and think that they were 
running. | 

His LORDSHIP, addressing Mr. Witt, saà'd he thought there were 
laches proved in the case which disentitled Mr. Neill from claiming rescia- 
sion. He thought that gentleman must have known the circumstances 
before 1897. The questions the jury had to decide were whether there had 
been misstatements of fact, and had the directors reasonable ground for 
believing they were true? 

The jury fouad that defendant was not influenced by any misleading 
statement in the prospectus, and that the statements in the prospectus 
could not be regarded as untrue. 

Judgment was accordingly entered for the plaintiff company on the 
claim for calle, and for th» nlaintiff company and the directors on the 
defendant's counterclaim, with costs. 


Goldberg and Son v. Liverpool Corporation. 


Last we xk, in the Lancashire Chancery Court, before Vice-Chancellor 
Hall, Messre. J. Goldberg and Son (Ltd.) sought to obtain an injunction 
against the Liverpool Corporation to compel them to remove a train- 
way pole which they had erected at the entrance to plaintiffs’ premises in 
Paradise-street. 

æ Mr. MATTINSON, Q.C., for the plaintiffs, said they wanted an order 
requiring the Corporation to remove the pole. Plaintiffs were lessees 
under the Corporation of premises used entirely for business purpose». 
The footpath in Paradise-street was 12ft. wide. In 1898 the Corporation 
were empowered oy Parliament to construct electric tramways along 
Paradise-atreet, and to erect such works as might be necessary or 
expedient for the efficient construction of the tramways. They decided 
to erect overspan wires, fixing rosettes to the buildings in Paradise- 
street, with the consent of the owners. Plaintiffs objected to baving a 
rosette fixed to their building, and the Corporation erected the pole in 
question at the entrance to the premises, causing plaintiffs serious incon- 
venience, There was no necessity whatever for the Corporation to have 
fixed the pole in its present position. Some little time afterwards they 
fixed a fuse-box near the pole, creating a double inconvenience. He con- 
tended that these things had been put soclose to the entrance of plaintiffs’ 
property not because it was essential, but because the Tramways committee 


were determined to briog pressure to bear to compel plaintiffs to consent t? 
the rosette being fixed on their building. The pole was 25ft. high, and 
was only 3ft. Zio. from the doorstep of plaintiffs premises. Ths Corpora 
tion contended that the distance was 4ft. 10in., but they had measured to 
the door and not to the doorstep. Plaintiffs objected to the positiot of 
the pole, as it interfered with the delivery of goods, iuterfered with the 
means of ingress and egress, and caused a congregation of loungers 
Between the fuse-box and the doorstep there was left only 21t. Gin. spice. 
The correspondence which had passed between the parties showed thit 
the pole had been put in its present position because plaintiffs would not 
allow a rosette to be fixed on their building. 

The VICE-CHANCELLOR remarked that a photograph put in showed 
that plaintiffs were fenced in all round with posts. He thought the onus 
sip upon defendants to justify their action in placing the pole where 
they had. 

Mr. MABERLEY (for the Corporation) said the pole could not have been 
fixed where the lamp-post was, on account of the gas and electric mains 
running under the fcotpath. 

Mr. J. A. BRODIE, city engineer, said that it was impossible to fx 
the pole and fuse either in Paradise-street where the lamp-post was, or 
at a point a few fect up College-lane. The only suitable point was 50 fee: 
along College-lane, which was an iuconvenient distance. The position of 
the pole in question bad been settled before plaintiffs had declined to 
allow the rosette to be fixed. It was not possible to put the pole ini 
better position without interfering with the whole of the overbead wire 
in Paradise street. 

Mr. ARTHUR BROMLEY HOLMES, city electrical engineer, stated 
that the pole and fuse-box had been fixed in the most convenient post, 
also to cause as little inconvenience as possible to plaintiffa Putting fuse 
boxes for tramway purposes underground was not according to modem 
practice. It had been tried in Liverpool, but experience had led them to 
alter them and put them above ground. 

Mr. FRANK FORBES HIGGINSON, engineer to the contractors for 
the overhead equipment of the tramways, said that owing to the presence 
of gas, electric, and water mains, as well as cross sewers, it was found 
impracticable to adopt side poles io Paradise-street, The pole in front ct 
plaintiffs’ shop was fixed just where the electric lighting maine admitted. 
He agreed with Mr. Holmes in discarding underground tection boxes for 
tramway traction. . 

The VICE-CHANCELLOR said there was evidently no malic chown 
in the erections complained of. . . 

Mr. D. JACOBS, managing director of Goldberg and Son, gave evidence 
for plaintiffs, and said that until the trial of this action he was under the 
impression that the Corporation had acted in a hostile manner towanls 
him; but eince hearing the evidence he exonerated the Corporation. They 
simply placed it in its present position because he declined to allow a 
rosette to be fixed to the building. 

Mr. WALTER LEAKE, electrical engineer, said that, having regard to 
all the tramway conditions in Paradise-street, it was neither necessary 00 
expedient for the Corporation to have placed the pole and fuse-box in their 
present position, In his opinion there was no real necessity for the fuse- 
box to be fixed close to the pole. He had had no experience in the i 
struction of electric tramways similar to those in Liverpool. He waso 
opinion that a Itss otetructive form of fuse-box might be devised. " 

After further evidence had been submitted, the VICE CHANCELLU 
intimated that the plans of the gas mains, &c., were not sufficiently PES 
and suggested that an inspection should be made of the maus in the 
presence of a surveyor representing each of the parties. 

This suggestion baving been carried out, 

Mr. J. A. BRODIE gave it as his opinion that the 
plaintiffs for the pole and fuse-box in College-lane adjoining the 
street position were inexpedient and unfavourable from añ eng 
point of view. 

Mr. F. F. HIGGINSON said that all the poles and fuse- boxe 
were divided were now being brought together in the tame way 
pole and fuse-box were put together in the case now io dispute. , ine 

Mr. EDWARD MANVILLE (Kincaid, Waller and Manville) said P 
would be no difficulty in removing the pole and fuse-box either k x 
down College-lane or into Paradise-street. If removed 6ft. back in Co i 
lane, tlie strain on the span wire might be increased, but rot to any t 
ciable extent, It would not affect the rosette on the opposite side t oí 
rond. He saw no difficulty in removing the pole and still keeping °? 
the way of the gas main. . hat the 

Mr. MATTINSON raid it had been very clearly established t nee 
pole acd fuse-box being placed together immediately opposite the ent 59 
to plaintiffe’ premises constituted, prima facie, a nuisance, in pero 
which plaintiffs had sustained real damage. As tothe precise ai. s 
this damage he was not primarily concerned, but what the pena less 
concerned about was to have the box and pole removed to 8 ^ 
harmful to them. It was for defendants to show that there ye i 
statutory or other justification for the injury they had inflicted 1 
tinued to inflict upon p'aintiffs. The Corporation, by a reasonable * hi 
of their powera, could have prevented the particular injury of led that 
clients complained. In not exercising reasonable care he conten 
defendants had been guilty of negligence. have been 

The VICE-CHANCELLOR pointed out that it might not ^ ut 
“necessary” to place the pole and box in that particular post 07 in 
it “expedient”! And did “expzdient” mean from a public 1 Lin 
view, from the undertaker’s point of view, or from the frontage’ P 
view, or all of them ? he Corpor: 

Mr. MABERLEY said the whole question of the powara of tà? ^i, ths 
tion was raised in this case, and every pole and box might e remove: 
subject of an action for an order in the nature of an injunction t 
Mr. Mattinson had held that the footway was excluded from teens 
the Corporation in the laying of tramways, but that argumen was 


site suggested 17 
ineering 


[| which 
as t 


pot 


THE ELECTRICIAN, MARCH 2, 1900. 


669 


The VICE-CHANCELLOR was of opinion that the term “ street " meant 
the whole street. 

Mr. MABERLEY: Where the Legislature gives discretion to the Cor- 
poration, it is for them to tay which eite should be adopted. 

The VICE-CHANCELLOR: But the exercise of the statutory powers 
must not be perverse, arbitrary, or vexatious.” The Court is not asked 
to review the judgment of the Corporation based on the advice of its 
electrical experts, and if I give judgment against you it will not be in the 
shape of saying where you are to put this pole and box. I shall not advise 
the Corporation on electrical engineering. The question ie, Has sufficient 
ground been shown to induce the Court to interfere? From my first view 
of the premises it looked an awkward obstruction to the plaintiffs’ front 
door. 

At the conclusion of the argumente, the VICE-CHANCELLOR said 
he would give his judgment on Monday next. 


Hawkes v. Leyton Urban District Council. 


This case was heard by Mr. Justice Buckley in the Chancery Divi- ion 
this week, judgment being given on Wednesday. [It was an action by 
plaintiff, Ehjah Hawkes, for an injunction to restrain defendants, their 
servants and agents, from carrying on their electric supply works at 
Leytonstone so as t» caus» a nuisance by noise and vibration to the 
plaintiff] as owner and occupier of premises in the Cathali.road, where the 
works ure situated. There was an alternative claim for damages. The 
facts sufficiently appear from the judgme t. 

Mr. JUSTICE BUCKLEY said plaintiff was the owner of the house in 
which he resided, and [the action was brought to restrain the defendants, 
the Urban District Council of Leyton, fr.m carrying on certain electric 
supply works &o as to cause a nuisance by noise or vibration to the 
plaintiff]. The evidence satisfied his lordship that there did result in the 
operation of the defendants' work such an amount of noise and vibration 
as amounted in law to a nuisance, Defendants admitted that at the date 
of the issue of the writ down to July last the works were so carried on 
that there was a nusiance created, but they insisted that the alterations 
which had been made bad the result of remedying this altogether. 
Plaintiff, however, gave evidence that the nuisance had gone on down to 
the present time, and various other witnesses spoke a3 to the exietence of 
noise and vibration caused by the defendants’ works. When defendants’ 
counsel got up to open their case his lordship euggested that he wanted 
to hear evidence that the noise and vibration did not occur. Counsel, 
however, indicated that he was going to call ecientific evidence to prove 
that the circumstances were such that it could not occur. Mr. Dugeld 
Clark was called, who went down to the locus in quo on Feb. 24. 
That gentleman said le applied various tests, and took with 
bim instruments to detect horizontal and vertical vibrations. The 
witness said he was satisfied that there were no horizontal or vertical 
vibrations, He ala» said that he applied other tests by putting his ear to 
the floor and so on, aud the result was that he did not hear any noise. 
Mr. Clark said that he had applied no tes's at all as to the exis- 
tence of aerial vibrations. The result of his evidence therefore was 
that the defendants’ plant could be so run that a person could not 
detect horizontal or vertical vibration. "That was the result of his 
evidence. Mr. Clark left the place about 9.50 p.m., and about 3 a.m. 
there was again extensive noise and vibration. The defendants had 
nct mentioned that at all and had called no oneto show what was the state 
of things at that time, and had done nothing to show his lordship that 
plaintiff's story as to that was not credible. His lordship said that he 
had come to the conclusion that the gas engines in the defendants’ works 
required very cereful watching to prevent them becoming a nuisance. 
S:eam engines were very much better than gas engines, but defendants 
eaid that to replace the gas engines by steam engines would be very expen- 
sive. It appeared that thedemand for the electric light in the neighbourhood 
was large. The extension of and additions to the defendants’ works had 
been made because a larger supply of electricity was required than the 
undertaking could furnish. The defendants were nów working close 
to their full capacity. They were not going to stop their gas engines, 
but had ordered more steam engines. The state of things therefore 
was that the defendants would continue to use the gas engines, which would 
be supplemented by steam engines, for which additional buildings were 
being erected. The plaintiff having proved that a nuisance was 
caused by noise and vibration, were not the defendants in the 
circumstances threatening to continue such a state of things? 
His lordship thought they were. It was part of the defendants’ 
case that their works could be carried on so as not to create a 
nuisance, When Mr. Dugald Clark went down care was taken that the 
plant was run carefully, and as long as Mr. Clark was there there was nothing 
wrong at all. Soon after he went away, however, there were explosions. It 
appeared to him that he was bound to grant an injunction in the terms of 
the writ to restrain the defendants from so carrying on the works as 
to cause a nuisance to the plaintiff by noise or vibration. He accordingly 
granted a perpetual injunction in those terms, and ordered defendants 
to pay the costs of the action. The operation of the injunction was 
suspended till April 9, to enable defendants to consider what could be 
done to remedy the nuisance, they undertaking in the meantime to stop 
the back firing in the exhaust pipes and explosions as far as possible. 


National Electric Wiring Co. v. Lambert. 


This was a remitted action from the High Court, heard Ly Judge 
Lumley Smitb, Q.C., and a jury, in the Westminster Covnty Court. 
Plaintiffs sued defendant, of 33, Lower-road, Rotherhithe, to recover £19 
in respect of wiring and electrical fittings supplied. Plaintiffs’ repre- 
sentative said that early last year his firm received an order for the wiring 
of defendant's premises and the alteration of certain fit'inga. The 


defendant signed a joint agreement between plaintiffs and the supply 
company, and under that agreement plaintiffs were to be paid for their 
work by the payment of a rental, which was to be included in the charges 
for current. Apart from the agreement, however, the plaintiffs did a good 
deal of work in the alteration of gas fittings eo as to make them suitable 
for the electric light, and it was principally in respect of that item that the 
present action was brought. Defendant said he was induced to sign the 
contract in consequence of the misrepresentation of plaintiffs’ traveller, 
who led him to believe that electric light was cheaper than gas. The jury 
were unable to agree; but in the end it was agreed to take the verdict of 
the majority, which resulted in judgment for plaintiffs for £10, with costa. 


Doe Portable Electric Light and Power Syndicate (Ltd.) v. 
Clarke. 


Mr. Justice Phillimore, on Wednesday and yesterday, heard an action in 
which plaintiffs sought to recover £150 on a guarantee or agreement to 
pay money when called upon. An indenture setting forth the formation 
of the syndicate, and the fact that they had acquired certain English 
patents and contracted to buy certain colonial patents for £20,000, was read. 
A number of persons, of whom defendant was one, agreed to guarantee to 
the syndicate the repayment of that sum within 14 days after receiving a 
request. The share of defendant was £250. If a certain amount of capital 
was subscribed or profit made, the guarantors were to be repaid. Their 
liability absolutely ceased at the expiration of six mont^s. The indenture 
was dated Dec. 7, and notice was given on May 10, 1899, well within the 
six months. No notice was taken of the application, aud after other appli- 
cations had been made the writ was issued,-though this only took place 
after the expiration of the six months. 

The defence was that the agreement had com? to an end by effluxion of 
time; that this was a covenant to lend money, and that an action for 
debt did not lie. 

In the result judgment was given for plaintiffs, his lordship saying 
that the fact of six months running out before the issue of the writ was 
no reason why the plaintiffs should not recover. Tae indenture wa3 not 
a covenant to lend money, but a recognition of a debt, and an action for 
debt did properly lie. 


Musker v. Riverside Cold Storage and Ice Co. : 
At Liverpool, last week, before Mr. Justice Grantham, Messrs. C. and A. 
Musker (Ltd.) sued defendants for the balance of contract price for supply - 
ing and erecting e'ectric hoists, with extras, &c. The evidence was to the 
effect that plaintiffs contracted to construct and erect two electric lifts 
and two electric hoists at certain warehouses on the Albert Dock for 
defendants. "There were two contracts (duted April 11 and May 19), and 
delivery of the lifts was to have been made on July 4, and Aug. 8, 1899.. 
One of the lifts (for ice) was deliverel on Aug. 5, and the other, for coal, 
on Aug. 15. There was therefore a delay of upwards of a month, and this 
was made the basis of a counter-claim. From March to July 22, however, 
there was a strike of pattern-makere, which caused delay. The first con- 
tract was subject to delays arising from strikes, disputes with workmen, 
accidents, and the second, which was for two electric hoists, was subject: 
to the same exceptions, but did not include builders’ work. The date fixed 
was Aug. 8, but it was Sept. 8 before they were delivered, on account of 
the causes named and others. Plaintiffs’ claim was admitted to the extent 
of £257. 15s. There was a'soa claim of £69. 53, 4d. for extras, of which 
£34. 6s. was admitted. The total amount admitted was £292. 148. 4). 
The extras disputed were £25 for repairing an armature in connection with 
the electric machinery, and £9 for a support for the hoists. Eventually ic 
wa3 agreed that judgment should be entered for plaintiffs for £227, and 
that the counter-claim should be struck out. 


Bowen v. Duc d'Orleans. 


This was an action heard in the Court of Appeal before Lords Justices 
A. L. Smith, Henn Collins, and Romer, being an appeal of the defendant 
from the judgment of Mr. Justice Wills, Mr. Kerbey Bowen is an electric 
launch builder at Eel Pie Island, a spot on the Thames near Twickenham, 
anıl was the owner of a portion of the island. His case was that defendant 
had entered into a contract to purchase his interest in Eel Pie Island for 
£4,500, that the contract was completed, and this was the amount sued for 
in the original action which was given in his favour. 

After hearing the evidence, their lordships held that the contract between 
the parties was not binding, and allowed the appeal, but allowed defendant 
no costs of the appeal, being of opinion that it was a very hard case for the 
plaintiff. l 


DEATH FROM ELECTRIC SHOCK. 


Ou Wednesday last week a fatal accident happened to Samuel Robert 
Harvard, an electrical engineer in the employ of the Blackheath and 
Greenwich District Electric Lighting Co., at their works at East Green- 
wich. The deceased, who was in his 21st year, hai only been in the com- 
pany's service a few days, and was employed on the night shift. He was 
an experienced and very skilful electrician. He had served 23 years at 
one of the leading technical colleges, and had been with Messra. Johnson 
and Phillips, at Charlton, for a further 24 years. Mr. Harvard had 
for some time expressed a desire to take up central station work, and his 
particular knowledge of the construction of the switchboard which was 
the actual cause of his death led to his being appointed by the Blackheath 
and Greenwich Co. as assistant shift engineer. The board was in fact 
constructed by the deceased and his brother. Mr. Harward's shift was 
from 11 p.m. to 7 a. m., ard just before the time for ceasing work on 
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Wednesday morning last week he was observed to be leaning back against 
the boardin a stupefied condition, and it was discovered that be had touched 
with his knuckles the springs of a high-tension switch which was in circuit 
aud carrying a current of 2,750 volte. Every effort was made to restore 
consciousness, but without avail, and death must have been instantaneous, 
as deceased was seen just before the moment of the accident mounting the 
stairs to the switchboard platform. 

An inquest was held on Friday last on the body of Samuel Robert 
Harvard, before Mr. Deputy Coroner E. M. Wood, at the St, Alphege 
Mission Room, Greenwich. 

Mr. ROBERT S. HARVARD said deceased was his son, and was in bis 
2lst year. He was an electrical engineering pupil employed at the ceutral 
station of the Blackheath and District Electric Light Co., but had only 
been there three days. Deceased had been studying electricity for five 
years, and had previously been employed in two workshops. Deceased 
went to work at 10.30 on Tuesday night, being on the night shift for the 
first month. At eight o'clock a message came from the works to say that 
he waa ill, but when witness went down with a doctor he found that he 
wa: dead.  Deceased had complained that the platform on which he 
worked was imperfect and dangerous, and the day before bis death he had 
asked for candles, saying that if the light failed he would be in a serious 
predicament. 

Mr, J. A. CONSTABLE, resident engineer at the works, said deceased's 
duty was to regulate the voltage, and it was not his business to touch the 
metallic parts of the switch. The platform he worked on was lighted 
electrically, and was about Aft. in width. The switches were for discon- 
necting the electrical machines from the main, and the handles were 
insulated. Witness could not conceive that deceased touched the switch 
intentionally. The voltage on the machine by which deceased met his death 
was 2,750. All the metal of the switches above the bandles was exposed — 
he thought it was absolutely essential that it should be so exposed. It 
could be partially covered with thin insulatiog material, but it would not 
be possible to cover the part which one was most likely to touch. If the 
floor were insulated it would be an additional protection against the cur- 
rent passing through a man’s body in the case of accidental contact. A 
dry wood covering or an indiarubber mat would have done this. He con- 
tidered the present floor of concrete adequate. He admitted that in this 
case there was nothing to prevent death if a man touched the switch. 
The question of additional safeguards had been considered, but it was 
rhought unnecessary to insulate the floor. Witness asked the consulting en- 
gineer if he should, and that gentleman said that he did not think it 
necessary in view of the arrangement of the switches, and witness agreed 
with him. One way in which the accident might have occurred was by 
the deceased alipping, putting his band out to catch the handle, and miss- 
ing it and going over it, bis knuckles going againet the epot where it was 
evident that contact had been made. The wood covering to the platform 
had been put down since the accident. He himself did not know of it 
being put down at the time, but he thought that as there had been an 
accident they had better put down some diy wood. It was the back of 
deceased's knuckles that had touched the switch. 

CHRISTOPHER COE, labourer, said he saw deceased fall. Hethought 
he had fainted, and ran up, but saw directly that he bad had ashock. He 
only breathed once or twice. 

THOMAS W. MERRY, engineer in charge of a shift at the worka, eaid 
he tried artificial respiration, Fut from the appearance of the body he did 
not think there was apy possibility of his recovering. 

Dr. H. DAVIS said he had made an autopey, and there was a cut on 
the knuckle of the right forefinger where the current entered the body. 
The wound was cauterised. The heart was practically empty of blood. A 
number of the smaller blood.vessels had given way. It was witness's 
opinion that deceased ditd instantaneously from electric shock. In his 
opinion the platform should have been insulated, and the electric poles 
projected too far. It would rot have been possible to have restored the 
deceased by artificial respira‘ ion. 

The jury found that death was due to an electric shock accidentally 
received, aud added a rider to the effect that the floor should have been 
properly insulated.— The Deputy-Coroner, in drawing up the verdict, 
made the rider read That the accident was due to the absence of 
proper precautions on the part of deceased’s employers." — Mr. Batchelor 
(representing the company) protested, saying that this was not the finding 
of the jury, but the jury agreed to endorae it. 


Public Lighting in St. Louis.— The experience of the resi- 
dents of 8t. Louis must be absolutely unique in the history of 
the electric lighting industry. That the streets and public 
places of a large city should be left in utter darkness, because 
cf a difference as regards the price to be paid for these lights, 
is & circumstance which has probably not had a parallel in 
cities of the same size. According to the Western Electrician 
of Chieago, the St. Louis Board of Delegates desired, mainly 
because of the low state of the city's finances, that the price 
heretofore paid to the local lighting company be considerably 
reduced. This reduction the company refused to accept, and 
accordingly, as soon as the existing contracts had expired, it 
cut off ali the public lights, leaving the official buildings and 
public institutions to fare as best they could. So low are the 
city's finances that the Board explains there are not sufficient 
funds to pay the police next month. | 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 9 and 3, Salisbury-court, Fiet- 
street, London ] 

READY. 


(Price 12s. 6d., by post, 18s. $4.; Colonies, 161; abroad, 148. 6d. (Unite! 
States, 108.) 


“ The Electrician " Electrical Trades’ Directory and Hand. 
book for 1900 (corrected to January 31st, 1900).—In addition t« 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use oí 
municipalities and companies contemplating applying to the Post- 
master-General for a Telephone Licence. This section of the book 
now includes the new model form of Licence issued by the Postmaster- 
General in January, the Telegraph Acts aud Orders passed by 
Parliament in 1899, and other information in connection with thi: 
the latest development of electrical enterprise. The huge sheet 
tables of Electric Light and Power and Electric Railway and 
Tramway undertakings of the United Kingdom have been made 
complete up to the 31st January. These sheets form a most complete 
record of electrical engineering progress in connection with electricity 
supply and power and traction applications The Directory 
Division has been carefully extended and corrected up to Feb. 2, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketche: 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is, we claim, the most complete aud correct book 
of its kind ever published in any language. An analytical dige: 
of the contents of this volume can be obtained post fre». 


"ILocaLISATION or FavLTS rm Exrorric Licat Marns.”—By F. C. 
Raphael. Price 5e., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here collected and discuased. 


“ WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE wrraoctt WIRES 
BY ELECTRIC Waves.” A Review of the Work of Hertz and his Suooessors — 
By Dr. O. J. Lodge, with a large number of illustrations, New and 
Enlarged Edition, 5». nett. Now ready. 


"PaAcTICAL Nores ror ELgoTRICAL Stupexts.”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 63. 6d., post free. The su:hor 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical science. 

“THE INCANDESCENT LAMP AND ITs MANUFACTURE." — By Gilbert 8. 
Ram. Price 78. td., post free. The principles underlying the msaufacture 
of the incandescent lamp are carefully and fully dealt with in this volum? 


„Tux CENTENARY OF THE ELECTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. Sd.; strong cloth, 
2s. 6d., post free. ° 

“Motive POWER AND GEARING FOR ELECTRICAL MACHINERY. ”—By 
E. Tremlett Carter, C.E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles 7 
modern practice in the use of engines for dynamo driving, not only tor 
isolated pcwer plants, but also fcr public electric lighting aed power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. " 

“ THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES, ~ 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook, ging 
a complete description of the art of makiog cirbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, & 
of erecting and working carbon works, and plans of a model factory. 


"ELECTBOMAGNETIO THEORY.”—By Oliver Heaviside. Pol. I., 13s. 6d. 
Vol. II., 12s. 6d. 

„EI. ECTrRIC Motive Power,” by Albion T. Snell, 
latest information respecting the application of electric energy 
and general power transmission purposes, in which the author 
much experience. Price 10s, 6d., post free; abroad, 11s. . 

“ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS."— By J. p 
Young, NI. I. L. E. The scope of the book aims at furnishing a fuller p 
ment of the subject, from the standpoint of the Telegraph Engineen, © 
it has hitherto received, whilst it endeavours to facilitate a thorough pun) 
prehension of the theory of testing as applied to electrical lines in gt! 
Demy Svo, fully illustrated. 10a, d., post free. : 

* ELECTRIC Lames AND Evecrric LicuTiNG," by Prof. J. A. Fleming: 
M.A., D.Sc., F.R.S., is handsomely bound, and full of original illus 
tions, designs, initials, Ke. New and Cheaper Edition now Rolf: 9^ 
Tost free. 
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‘t SUBMARINE CABLE-LAYING AND REPAIBING. - By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, 
and repairing submarine telegraph cables, 


“THE STEAM ENGINE INDICATOR AND InpicaTtor D1taGcRams.”—Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


* THE ART OF ELECTROLYTIC SEPARATION OF METALS.”—.A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
t-eats fully both the theoretical principles of the art of electrolytic seoara- 
tion of metals and the oe rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


‘DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

‘*LABORATORY NoTES AND Forms.”—We have ready a set of 40 
Elementary and Advanced Exercises for vse with Electrical Engi- 
neering classes. "These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teacbers, Demonstrators, and Students. 
The object of the series is the saving of the time of the "Teacher 
and his Assistants, and to serve as a record of the work done by tho 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty (Elementary 
or Advanced) Exe-cises can be obtained, price 5s. 6d. net. The comp'ete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfoli^, price 12s. net; or bound in strong 
cloth case, price 124. 6d. net. Strong portfolios can be bad, price 18. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper, and with less spa e for tabulated records, are issued at half 
the price of the original se*. 

** ELECTRICAL ENGINEERING FORMULE," a pocket book, by Messrs. W. 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 78. 9d. ; abroad, 8e. 
New Edition in the press. 

“THe ALTERNATE CURRENT TRANSFORMER."— By Prof. J. A. Fleming, 
XI A., D. Sc., F. R Vol. I.—New Edition. Price 128. 6d., 1 ost free, 
Vol. IL, price 12s. fd., post free, is also ready. 

“Tue MANUFACTURE OF ELEOTRIO LiGHT CARBONS.” — A Practi a 
Guide to tbe establishment of a Carbon AMA Fully illustrated 
price Is ëd: ; p-st free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
eatimate of cost of the plant required. 


ying, testing, 


TENDERS INVITED. 


The Visitors committee of the Lancashire County Asylum, Rain- 
hill, invite tenders for the supply and erection of (1) three Lanca- 
cashire boilers and superheaters and a Green economiser ; (2) three 
175 B.H.P. steam dynamos, with booster, switchboard, feed pumps, 
piping, tanke, cranes, and other acces:ories ; (3) storage battery of 
1,200 ampere-hour capacity and acce:sories ; (4) feeder mains (solid 
system); and (5) wiring of buildings. Specitications, &c, cau be 
obtained from the consulting engineer (Mr. Thomas L. Miller, 
M. Inst. C. E.), 7, Tower building: Water-street, Liverpool. Further 
particulars are set out in au advertisement. "Tenders must be 
delivered at the Asylum, addressed to chairman of committee, by 
noon of March 22. 


The Leeds 'Tramways committee invite tenders for one, two, or 
three steam dynamos. Specifications, &c., can be obtained at the 
offices of the city engineer (Mr. Thomas Hewson, M.Inst.C.E.), 
Municipal Buildings, Leeds, or of the consulting engineers (Messrs. 
Hopkinsons and Talbot), 26, Victoria-st, Westminster, S.W , and 
29, Princess-street, Manchester. Further particulars are given in an 
advertisement, and tenders must be delivered at the town clerk’s 
office, Town Hall, Leeds, by March 21. 


The Burton-upon-Trent Corporation invite tenders for providing 
and erecting a complete electric lighting installation at ther 
sewage pumping station at Clay Mills. Specifications, &c , may be 
obtained of the borough engineer and surveyor (Mr. George T. 
Lynham) Further particulars are given in an advertisement, and 
oe must be delivered at Mr. Lynham’s office by 10 a.m. of 

arch 5. 


The Farnworth Urban District Council invite tenders for the 
supply and erection of (1) Lancashire boilers, economisers, conden- 
sing plant, feed pumps, steam exhaust pipes, &c. ; (2) three 120-kw. 
steam dynamos ; (3) lighting switchboard ; (4) traction switchboard; 
(5) accumulators ; (6) underground cables; (7) travelling crane ; (€) 
re-cooling tower. Specification, &c., can be obtained from the cor 
sulting engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen 
Anne's-gate, Westminster, S. W., and 78, King-street, Manchester. 
An advertisement gives further particulara, and tenders must be 
delivered to the clerk (Mr. David Crossley), Council Offices, Farn- 
worth, Lancs, by March 7. 


The Brighton 5 invite tenders for the supply and erec- 
tion of a combined feeder and dynamo switchboard at the electricity 
station, North-road. An advertisement contains further particulars, 
and specifications may be obtained at the office of the town clerk 
(Mr. Francis J. Tillstone), Town Hall, Brighton. Tenders must be 
left at Mr. Tilletone’s office before 10 a.m. on March 9. 

The Swansea Corporation invite tenders for supplying and laying 
insulated electric mains, conduits, junction boxes, &c. Specifications 
may be obtained at the Guildhall, Swansea, and further particulars 
are eet out in an advertisement. Specifications may also be inspected 
(but not obtained) at the offices of the consulting engineers (Messrs. 
Kincaid, Waller and Manville), 29, Gt. George-street, Westminster, 
S. W. Tenders must be sent to the town clerk (Mr. John Thomas), 
Guildhall, Swansea, by noon of 12th inst. 

The Barrow-in-Furness Corporation invite tendera for the supply 
and erection of (a) water-tabe boiler and steam and other pipes and 
sundry ironwork ; (b) surface condenser, air and circulating pump, 
cooling tower, pipe connections, valves, and sundry ironwork. 
Specification may be obtained from the Town Hall, Barrow-in- 
Furness, or at the office of the consulting engineers (Messrs. 
Kincaid, Waller and Manville), 29, Great George-street, Westminster, 
An advertisement gives further particulars and tendera must be sent 
to the town clerk (Mr. C. F. Preston) Town Hall, Barrow-in- 
Furness, before March 19. 


The Dartford District Council require tenders for the supply of 
generating plant for their proposed electricity supply works. Fur- 
ther particulars of the Council's requirements are given in an adver- 
tisement, and copies of specifications, &c., may be obtained at the 
offices of the clerk (Mr. J. C. Hayward), Sessions House, Dartford. 
The works will be carried out to the plans and specifications of the 
cousulting engineer (Mr. W. C. C. Haytayne), 9, Queen-street-place, 
London, E.C., from whom further information can be obtained after 
5th inst. Tenders, addreesed to the clerk must be delivered at 
Sessions House, Dartford, by noon of 27th inst. |] 


The Vestry of St. Mary, Islington (London), invite tenders for the 
supply of electrical stores for one hee from March 25. Some par- 
ticulars as to conditions of contract, &c., will be found in an advertise- 
ment, and forms of tender and further particulars can be obtained 
and the draft contract inspected after March 5, at the Vestry Hall, 
Upper-street, N. Tenders must be in not later than noon of 
14th inst. Mr. W. F. Dewey, Vestry Hall, Upper-street, N., is clerk 
to the Vestry. 

The Great Central Railway Co. invite tenders for the supply of 
stores and materials during the twelve months ending April 30, 
1901, including telegraph and electric light materials, wire, signal 
materials, screws, asbestos packing, indiarubber, brass sheets anl 
tubing, &c. Specifications from the secretary (Mr. Oliver S. Ho't), 
London-road station, Manchester, ani tenders to Mr. Holt by 10 
a.m. of the 6th inst. 


The Edinburgh Corporation invite tenders for an electric lighting 
installation at Shrubhill power station. Tenders to town clerk (Mr. 
Thomas Hunter, W.S.), City Chambera, Edinburgh, by March 5. 


The Corporation of Durban (Natal) invite tenders for the supply 
and delivery at Durban of : 1,900 tons steel girder rails, 64 tons fish 
plates, the necessary fish bolts, nuts, tie bars, and electric bonds; 
107 lots Australian hardwood stringers, with the necessary dog 
spikes. Specifications and tenders (in duplicate) to Messrs. Webster, 
Steel and Co., 5, East India-avenue, London, E.C., by March 8, or to 
town clerk, Durban, by mail delivery on or about April 2. 

Tendera are invited for the hire or purchase of about 12,000ft. of 
new or second-hand narrow-gauge rails (16in. to 24in ), crossing, 
turntables, switcher, and trolleys for the Glasgow International Exhi- 
bition, 1901. Particulars from the engineer (Mr. T. Young), 4, West 
Regent-street, Glasgow. 

Newcastle-upon-Tyne New Tramways committee invite tenders for 
a 50 ton, a 25 ton, a 6 ton, and a 2 ton electric crane. Tenders to 
town clerk by noon, March 5. | 

The Manchester Corporation invite tenders for stores, inclu ling 
electrical goods, for 12 months from April 1. Tenders to town clerk 
by March 5. 

The Huddersfield Corporation invite tenders for steel tramway 
(girder) rails, fishplates, Tenders to town clerk by March 12. 


The South Shtelds Corporation require tenders for high and low- 
tension cables and ducts. Tenders to town clerk by March 12. 

The West Bromwich E require tenders for ere-ting elec- 
tricity station buildings, chimney shatt, ironwork, &c. Tenders to 
chairman Electric Lighting committee by 15th inst. 

The Blackpool Tramways committee invite tenders for the con- 
struction of a double line of tramways in Central Drive, the Corpora- 
tion providing all materials, Tenders to chairman by 12th inst. 

The Blackpool Corporation also want tendera for extending their 
electricity station buildings. Tenders to borough electrical engineer 
by March 6. 

Tenders are required for wiring the crypt of the Leeds Town Hall. 
Tenders by March 8, 
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The London County Council Asylums committee require tendera 
for electric lighting sundries for their Claybury and Heath asylums. 
Tenders to 6, Waterloo-place, London, by March 14. 

The Rotherham Corporation invite tenders for the erection of au 
electricity station building. Tendera to the architect, Old Bond- 
buildiogs, High-street, Rotherham, by March 9. 

The Wangford (Suffolk) Guardians require tenders for supplying 
and fixing telephones. Tenders to the clerk, Beccles, by 10th inst. 
The Almaden (Spain) municipal authorities invite tenders for the 


electric lighting of the town for ten years, Tenders to El Secretario 
del Ayuntamiento. 


TENDERS RECEIVED AND ACCEPTED. 


The fullowing tenders have been received by the Hastings 
Corporation for transformers and sub-station switchgear. 
Supply, delivery, and maintenance of twelve 20 kw. transformers. 


The Bray District Council 3e ess au assistant electrical engineer. 
Application to the clerk (Mr. P. Macdonnell), Town Hall, Bray, by 
10 a.m. of the 15th inst. See advertisement. 

A switchboard attendant is required for the Chester electricity 
department. Applications to city electrical engineer (Mr. F. 
Thursfield), New Crane-street, Chester. See advertisement. 


BUSINESS NOTICES. 

The Hart Accumulator Co. notify us that they have received 
orders for the supply of storage batteries for the electricity supply 
schemes at Hertiord, Penarth, Durham, Lewes, Weston-super-Mare, 
Barnet, and Gateshead-on-Tyn«. 

The Glasgow offices of the Telegraph Manufacturing Co. have 
been removed from 30, Hope-street, to 177, West George-street. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


M ; A scheme of arrangement has been provided under which A. E. 
Siena Tice aad Cor 62 BiU Tiens Brosa CS. Ton; MoResbnio of Newton road, astane Tondon will ay a on 
British Transformer Mfg. Co... 678 | Brush Co eee e90 | P pairon of 7e, 6d. in the £. Debtor has for tome y idi bzea 
Burnand and Co 680 | S. Z. de Ferranti, Ltd. ..... ... 921 interested in the development of electrical patente, and attributes his 
John Fowler and Con acess 684 i insolvency to losses on advances made in connection with these 
Iligh-tension and low-tension alternate-current switchgear for eight patents. : 
sub-stations. 


In the failure of C. F. S. Pilling, electrician, Halliwell-roai, 


Cowans, Ltd. (accepted) £1,548 16 | John Fowler and Co. (for 'bus Bolton, the trustee has been released. 
brc aha Bug ord e 4 bars and fuses only) ......... £545 A meeting of the creditors and shareholders of the Beaman and 


Deas Syndicate n was held iu London on Tuesday. The official 
receiver reported that the company was formed in June, 1895, with 
a nominal capital of £30,000, to acquire certain patent rights relating 
to refuse destructor furnaces. A very small proportion of the capital 
was subscribed, a large number of shares being apparently distributed 
amongst the directors The capital of the company was increased 
from time to time, but no further money was subscribed. In orde: 
to exploit the patents, contracts were accepted at unremunerative 
prices, and the balance-sheet for 1898 showed a deficiency of £9,631. 
The business was conducted throughout at a loss. Debentures were 
issued. A provisional contract for the sale of the company's assets 
for £14,450 had been entered into by the receiver appointed by the 
debenture-holders, which would leave nothing for distribution 
amongst the unsecured creditors standing in the books at £7,458. 


The first meeting of creditors anl contributories of the Madras 
Electric Tramways Co. (Lt4.), resideat in the United Kingdom, will 
be held on 9th iust., at 33, Carey-street, London, W. C. 


Matthew Henry Barber, electrical engineer, tradiog as Donnis, 
Barber and Co, 10, Corporation-strect, Manchester, and 8, Mostyn- 
street, Llandudno, has executed a deed of arrangement. Liabilities 
£6,051. Os. Sd, assets £4,664. 2a. 5d. Mr. J. Wilson, 37, Brown- 
street, Manchester, is trustee. The following are the principal 
trade creditors :— 


The Hull Tramways committee recommend for acceptance the 
tender of the British Thomson-Houston Co. for the supply of 35 
double motor equipments and 10 car bodies (double-decked, to seat 
atout 51 passengers), at £14,568. 15s. Messrs. Macartney, McElroy 
and Co, tendered at £14,575, and the British Westinghouse Electric 
and Mfg. Co. at £14,813. There were teveral still higher tenders. 


The tender of Messrs. Heep and Worthington has been accepted 
for wiring and fitting up the Stockport Infirmary for the electric 
light. About a dozen tenders were received. 


The Hull Corporation have accepted the tender of Messrs. R. W. 
Blackwell and Co. for the supply of 30 cast-iron pillars (each con- 
taining eight switch fuses, &c., at £691. 17s. 6d. Particulars of the 
contract were advertised in our issue of Jan. 12. Eleven tenders, 
varying in amount from £597. 13s. 6d. to £3,180, were received. 


The Newcastle and District Electric Lighting Co. (Ltd.) have 
placed an order with Meesra. C. A. Parsons and Co. for two 1,000 kw. 
turbo-generators, each plant consisting of one steam turbine coupled 
to two continuous-current dynamos in tandem, each dynamo to give 
an output of 500 kw. and 500 volts. 

The Glasgow Tramways committea recommend the acceptance of 
the tender of the J. G. Brill Co. id erp U.S.A.) for the 
supply of 300 tram trucks at £56 each ; that of the Britieh Westing- 


house Electric and Manufacturing C». for 200 car equipments, 3 Co: s at v Wood ull (exors. of) .. ...... 135 
5 : LO . e eritys Lee esse J 
motors, &c., at £228. 19». each ; and that of Messrs. Dick, Kerr and Simon, Berry and Co. ......... 218 A. and R. Cochran ...... ..... 25 
Co. for 100 car equipments at £120 each. Tudor Accumulator Co. ... .. 232 Drake and Gorhaam 2) 
The Newcastle-on-Tyne Corporation have accepted the tender of | Moores, Farrell and Co. . . . .. 189 F. J. Braud . . . 20 
Messrs. E. Nuttall, of Manchester, for laying 72 miles of tramway | Heaton and Smith ............ 175 Crompton and Co. ............ 10 
track for £105,000. In addition to this sum there is £33,000 for | Beecroft and Wightman ...... 174 . Penistone Electrical Co.. 18 
rails and ſastenings and £5,000 for junctions and points. The Cor- Johnson and Phillips 120 J. McLellan ...... ........ eee H 
poration have also accepted the tender of the British Westinghouse S de * i: 8. Casperson...... . . ... . .. . . 15 
Co. for the supply of generators mentioned in our last i- sue. H. S. Nowell PORS: geen 87 . Oe LU 14 
Cunliffe and Croom ............ 77 Ross, Courtne and Co.. 4 
APPOINTMENTS VACANT. Gaskell and 5 t d Safety Goes i Wiring Co. i 
A mains superintendent and assistant-in-charge are required for apis e d e L Wild . . . f . „ u 
the West Ham electricity department. An advertisement contains 2: M. Van Hinden Elec. C 2 bn pa Pleo Wie. e 11 
some further information, and full particulars and forms of applica- | E p S. Co 55 Best and 110 10 
tion may be obtained at the offices of the borough ,,. 83 BrituhThouon-Houston Co, 10 
(Mr. J. K. Bock), Abbey Mills, West Ham, London, E. Applications | Baxendale and Coo . + 42 Davis and Timmins . .. . . .. 10 
to town clerk (Mr. Fred E. Hilleary), Town Hall, West Ham, E., by | Richardaon and Co. ............ 57 Harrison and Singleton 10 
March 8. Ji E. Bijan euog 33 National Telephone Co.. 1 
The British Electric Traction Co. require a district superintendent | Lender and Larseon............ S1 Northern Rubber Co. .. . 0 
for North Lancashire, Westmorland, and Cumberland. An adver- | Elliot? Bros... . ...... ... . . 50 


tisement contains further particulars, and applications should be sent 
to the secretary (Mr. Geo. Stevens), Donington House, Norfolk- 
street, Strand, London, W.C. 


The Brush Electrical Engineering Co. require an experienced 
wo:ks manager for their Falcon Works, Loughborough. An adver- 
tisement contains further particulars, and applications should be 


addressed to the secretary, 49, Queen Victoria street, London, E.C, 
by March 15. 


The Bexhill Council require an assistant electrical engineer. An 
advertisement contains further particulara, and applications must be 
sent to the electrical engineer (Mr. Walter T. Le Feuvre), electricity 
works, Bexhill, by March 10. 

A laboratory assistant and mechanic is required for the National 
Physical Laboratory. An advertisement contains further particulars. 
Applications should be addressed to the direetor (Prof. K. T. Glaze- 


Sale by Auction.— Particulara will be found in an advertisement 
of an unreserved sale by auction by Mr. J. A. Y. Matthews, on 
Wednesday and Thursday, March 7 and 8, of the valuable neatly 
new fixed plant and machinery at the North Wilts Engineering an 
Electrical Works, Swindon, Wilts. The plant, in addition toa large 
stock of engineers’ tools, includes a quantity of electric lightivg 
appliances and other machinery and apparatus, a portion of which 
is detailed in the advertisement. All further information aud copies 
of the catalogue (which will be ready shortly, price 6d.) can be 
obtained from Messrs. Townsend, Jones and Wood, solicitors 
Swindon, or at the auctioneer’s offices, Park House, Swindon. The 
sale cominences each day at 11 a.m. 


Plant for Sale.—Messra. Albright and Wilson (Ltd.), Oldbury, 
near Birmingham, have for sale three Babcock-Wilcox boilers and 


brook), Old Deer Park, Richmond. a Crompton steam dynamo. See advertisement. 
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For Disposa]l.—An advertisement on another page announces for 
disposal the patent rights of “ a new accumulator,’ for which certain 
advantages as to Mri and solidity are claimed. 

Jointing Tape, &c.—We have re:eived from the St. Helens 
Cable Co a fine sample of vulcanised rubber tape intended for us» 
in jointing cables, 541 is called * N. Tape.” It is claimed to be 
cheaper and more efficient than pure rubber for making joints on 
internal work, and that it can never become converted into a viscous 
mas3 by exposure. The makers guarantee that the material, which 
is supplied ready for use, will not attack either plain or tinned 
copper, and that it is at the same time waterproof and indestructible 
The weight of yin. thick tape is 10lb. per square yard. We have 
also received lists of various types of rubber cable and of * Impreg- 
nable" paper cables, The list does not state whether these cables 
are impregnated as well as being impregnable. This *impreg- 
nable paper is also employed between layers of rubber in the manu- 
facture of à new kind of rubber floor coverings for high-pre:sure 
generating stations. 


Asbestos Specialities.—4A set of catalozues is issued by Cress- 
well's Asbestos Co. (Ltd.), describing and illustrating a variety of 
asbestos specialities manufactured by the company for electrical and 
engineering purposes, 


Ward-Leonard System of Motor Control.— The Ward-Leonard 
Electric Co., of America, send a pamphlet relating to this system of 
electric motor control, extensively used in the United States for lift 
and other forms of electri: motor plant. The same company also 
forward a catalogue of their rheostats and circuit-breakers, which 
are made in a variety of forms suitable for different purposes. 


Traction Supplies.—Mes:rz. R. W. Blackwell and Co. forward 
their catalogue No. 24, for February, 1900, of engines, valves, pipes, 
fittings, &c, for electric traction power stations; also apparatus, 
tramway material, and electric supplies for the equipment of electric 
tramways. The volume consists of 80 large pages, well bound, and 
copiously illustrated with traction details and views of stations, lines, 
&c. One useful feature, to which we may call attention, is the sub- 
division of the catalogue into à number of alphabetical sections, 
which are readily accessible by means of a thumb index. Theexten- 
sive work done by this firm in the form of electric traction in this 
country should render this useful catalogue acceptable to a large 
circle of engineers and tramway men. 

German Electric Tramways.—We have received from the 
Allgemeine Elektricitäts Gesellschaft a handsome bound volume 
giving numerous illustrations and brief descriptions of the electric 
tramways equipped by this German firm. The letterpress is printed 
in German, French, and English, in parallel columns, and this, 
together with the numerous photo-illustrations and views, combine 
to produce a very handeome album of just 400 pages relating to 
electric traction work. 

Exhibition. An international exhibition will be held at Canea 
this year, under the patronage of Prince George of Greece and the 
Cretan Government. According to official statements, the following 
are likely to find a ready market in Crete: Machinery, engines, 
motors, fire engines, iron and steel goods, tools, photographic 
apparatus, &c. The exhibition will be opened on April 11, and 
will be closed on May 7. Applications for space, &c, should be 
T to the manager (Mr. Arthur Gobiet), Prague-Carolinentha!, 

emia, 


Exports of Electrical Apparatus and Material --The 5 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 21 to Feb. 27, 
with the ports of destination :— 

Africa—Durban, £973 (including £763 telegraph material); East 
London, £40 ; Mogador, £44. Argentina—Buenos Ayres, £393 (including 
£200 telegraph wire) Australasia —Adelaide, £350 ; Auckland, £20; 
Fremantle, £820 ; Launceston, £60; Melbourne, £960 ; Sydney, £1,666 ; 
Wellington, £119. Belgium—Ostend, £112. Brazil Rio Janeiro, £202. 
British Guiana—Demerara, £52. Canada — Halifax, £10. China— 
Shanghai, £377 (including £122 telegraph material); Cochin China — 
Saigon, £6£6. Colombia — Santos, £30. France—Paris, £89, Germany— 
Hamburg, £66. Gibraltar, £20. Holland Amsterdam, £285. Hong 
Kong, £215. India—Bombay, £201; Calcutta, £230. Japan—Kobe, 
£737. Malta, £52. North Atlantic, £1,380 {telegraph cable). Straits 
Settlements—Singapore, £298. Tonguin—Heiphong, £172. Total £10,647, 
against £15,977 in the corresponding week last year (Feb. 22 to 28). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


A Missing Enginoor.—-L'oyd’s News of Feb. 23 announced the 
mysterious disappearance of Mr. Horace J. Brydon, who for the past 
18 months has been resident engineer of the Dublin United Tram- 
ways Co., representing Mr. H. F. Parshall. Mr. Brydon, it appears, 
was due to reach London on Feb. 11, having apparently left Dublin 
on the 10th. Fears are entertained that Mr. Brydon may have met 


with foul play, as it is remembered that during a recent strike of work- 


for loading day and night. 
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men he was compelled to obtain police protection, and he had in his 

os:ession, we understand, a good sum of money. We were informed 
ast evening that up to 6.10 p.m. no trace had been found of Mr. 
Brydon. Following is the description of the missing gentleman 
Age 29, height 5ft. 10in., brown hair, slight dark moustache, dark 
brown eyes, and prominent nose ; complexion fresh, but possiblyjpale, 
as he had recently had influenza. Left the Central Hotel, Dublin, 
at 7.20 p.m. on Saturday, Feb, 10, intending to travel by the night 
mail to London. Dressed in dark clothes, with black Chesterfield 
overcoat aud black bowler hat. Information should be addressed 
J. M. Brydon, 31, Steele's-road, Haveratock-hill, London, N. W. i 


African Land Line Telegraphs.— The Uganda railway tle- 
graph line is reported to have reached the Nile, at Ripon Falls, on 
the 18th inst, and was taken across the river in two spans on the 
19th inst., telegraphic communication thus being established between 
London and the sources of the Nile. l 

Alfreton —A provisional order is to be applied for and electricity 
supply works, estimated to cost about £12,000, are to be establi-hed 
by the Council, who have retained Mr. J. S. Barnes as consulting 
engineer. 

Asylum Lighting.—Mr. A. A. Campbell Swinton has been 
instructed to prepare a specification for the electric lighting of th: 
County Lunatic Asylum, Morpeth. - 


Barnard Oastle.—The Council have decided to consult an elee- 
trical expert on the terms of purchase of the electricity works which. 
the Northern Counties Electricity Supply Co. are seeking powers to 
erect. The Council wish to retain power to purchase at the end of 
ten years on two years’ notice, the company insisting that the under- 
taking must be sold as a going concern if purchased at the eni cf 
that period. | 

Belfast.—The Electric committee propose to reduce the charge 
for current for lighting from 7d. to 6d. fur the first hour’s maximum 
demand, and for motor purposes from 4d. to 3d. for the fir.t hou.-. 
and from 14d. to 114. for subsequent hours. 


Bolton.—Sir F. Marindin in:pected the track of the old tramway 
routes on Thureday. The inspector expressed the opinion that tlie. 
whole of the old lines should be taken up and replaced wih new 
rails, but be would recommend that the Corporation be given five 
years to carry out the work. p 2 


Bridgwater.—The Council have definitely decided to proceed 
with their electricity supply scheme. * b 


Bristol.— At the Corporation meeting on Tuesday the Electrical 
committee recommended the appointment of Mr. K. U. Hale ai 
architectural and engineering draughtsman in the electrical engineer's 
office, at a salary of £200 rising to £260 perannum. Ald. Pearson, who 
moved the adoption of the report, said that Mr. Hale was selecte l 
from a number of candidates, and had been engiged in many 
important works. Ald. Inskip moved tbat the appointment shoulit 
not dispense with the employment of a competent architect for the 
works in course of construction by the committee. This amendment. 
having been carried, Ald. Pearson tendered his resignation a3 chair- 
man of the committee. 

Buenos Ayres.—The Review of the River Plate announces that: 
the municipality is inviting tenders fur the erection and equipment 
of electricity works for supplying the whole of the city of Bueno: 
Ayres with electric current for lighting and power for both publie 
and private uses. One of the conditions permits tha contractor 
to tender for the cost of erecting a municipal station equipp:d 
with three-phase high-pressure p'ant, the tenderers working the 
station during the period of amortisation of capital with a mini- 
mum price per kw. hour based on an m of 6,000 H.. in 
units of 2,000 H.P., arrangements being made for the public lighting 
to be continued all night. In the event of an offer upon this bis's 
being accepted, the municipality will provide a site fur the station. 
The mains will be laid throughout the entire municipality and 
suburbs, and preference will be given to those offers which agree 
to the transfer of the entire undertaking to the municipality 
at a fixed period. Already four supply companies are at work 
in a portion of the area, the district being a very extensive one. 
Owing to the capital outlay involved in the scheme, tenderers are 
likely to be very few in number. So far the companies supplying 
current in the district have been unable to earn interest on their 
capital. 

Country House Lighting.—The lighting of Hayes Plice, 
Bromley, Kent, is being carried out by the Phodyne Electrical Co, 
to the specification of Mr. Morgan Williams, "The plant consists of 
two 15 H. P. gas engine and dynamo belt-driven sets, with battery of 
55 accumulator cells. There will ba 274 lights installed. | 


Dock Lighting.—At the half-yearly general meeting of the Mill- 
wall Dock Co. the chairman (Mr. J. Trotter) said that hitherto all 
work at the docks had had to be performed during daylight, as no: 
artificial light was available. The board learned that a considerable: 
amount of additional tonnage could be had if facilities were given 
he matter was investigated, and within 
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three days they had one side of the inner dock lighted 
with the result that they had secured the iacreas 
referred to. 

The Admiralty have decided to put down electricity generating 
plant for lighting and power purposes at Haulbowline dockyard, 
Cork. The work will be ariel out by the electrical department of 
Devonport dockyard. 


Electric Driving.—Messrs Sharpe, Stewart and Co., Atlas Loco- 
motive Works, Glasgow, are putting down generating plant for 
supplying electric current for lighting and power purposes. The 
whole of the establishment will be lighted electrically, and electricity 
will be employed for driving the machinery, The contract has been 
let to a Newcastle firm. A similar installation has recently heen put 
down at the Hyde Park works of Messrs. Neilson, Reid and Co., and 
it is said that the adoption of electric driving will mean a saving of 
£3,000 per annum in the coal bill in the one establishment and 
considerably more in the other. 


Electrical Progress in Italy.—During the past few weeks there 
has been a remarkable growth of national and foreign companies for 
establishing electrical undertakings in Italy. We enumerate the 
most important of these :— 

SOCIETA PER LE TRAMVIE ELETTRICHE DI TeRNI.—Incorporated end of Nov., 
1899, with headquarters in Rome. Capital 1,000,000 lire, entirely sub- 
ecribed and three-tenths paid up. Object : the installation and operation 
of an electric railway from Terni to Valle del Nera, together with other 
electric undertakings near Terni. Duration of concession, 60 years. 

SOCIETÁ DELLE TRAMVIE X Ferrovie ELETTRICHE. —Incorporated Dec. 
1, 1899, with headquarters in Rome. Subecribed capital 3,500,000 lire 
(with three-tenths paid up); may be increased to 15,000,000 lire. Object : 
to instal and operate a network of electric railways from Rome to neigh- 
bouring towns. It is reported that the first projects which this company 
contemplates are the substitution of electricity for steam on the Roma- 
Frascati railway (length about 15 miles) and the construction of an electric 
railway from Rome to Oatia (length about 20 miles). The latter line will 
afford rapid connection between Rome and the sea. Ths president is 
Count Carlo Rasponi, and the director Mr. Roberto Cavallini. 

SOCIETA ANONIMA DI COSTRUZIONI ELETTRICHE, BRioscHI, FINZI AND 
Co.— Incorporated Dec. 5, with headquarters in Milan. Paid-up capital 
1,700,020 lire, which may bs increased to 2,502,000 lire. This, a develop- 
ment of the existing firm of Brioschi, Finzi aud Co., is engaged in tbe con- 
struction of electrical macbinery for continuous and alternating currente. 

SociETÁ ITALIANA DI ELgTTRICITÁ ALIOTH.— Incorporated with a capital 
of 300, C00 lire. Object: the operation of electrical undertakings in Italy. 
Duration of company, 20 years. 

COMPAGNIE D'ELgCTRiICITÉ "l'HoMSON-HoUsTON DE LA MEDITERRANÉE.— 
This compeny has established an office in Milan, and lias a capital of 500,000 
lire for the exploitation of electric undertakings in Italy. 

Unstone TELEFONICA Lomparpa.—Incorporated in Milan, with a capital 
of 350,000 lire. Object: the development of telephonic industry. The 
first liues and exchanges to be erected will bs those connecting Milan with 
neighbouring towns. 

SocigTÁ ANONIMA DI EuzcrRICITÁ Umsra.—This is an offshoot of 
Siemens and Halske, of Berlin, and the object of the new enterprise is 
the operation of the important electric lighting and traction plant installed 
by the latter firm in Perugia. Capital 1,200,000 lire. 

SOCIÉTÉ GÉNÉRALE DES TRAMWAYS ET CHEMINS DE FER DU CENTRE.— 
Incorporated with headquarters in Naples and a capital of 1,250,000 lire. 
Object: the construction and operation of electric railways. A licence 
has already been applied for for a line between Naples and Piedmont. 

The municipality of Venice are considering a project for 
establishing an electric launch service on the Grand chnal, and in 
fact trial has already been made of a launch specially constructed for 
this service. The launches to be ultimately adopted are to be 17 
metres in length, 3 metres wide, to . 60 passengers, with 
a speed of from 12 to 15 knots. Serious complaint is made of the 
damage caused to the ancient buildings which line the caval from 
the smoke of the steam launches and the heavy wash caused by the 
paddles of these boats. 

A project for a long-distance electric power transmission scheme 
has been submitted to the prefecture of Belluno, near Venice, by 
Messrs. Milani and Colle, of Padua. By the utilisation of the 
waterfalls of Lago Santa Croce electric power will be available for 
use by the industrial works of Venitia. The project is being 
favourably entertained, and will involve a very large capital outlay. 
The Ital'an Government is, we under-tand, reserving the right to 
the last word in connection with these concessions. 

__Telephonic communication has been established between the 
islands of Murano and Lido and points on the mainland at Mestre 
and Trevisto. 


Electrical Progress in Mexico.—A company, entitled the 
Société Financiere pour l'Industrie au Mexico, has been formed in 
Geneva for the purpose of financing electrical and industrial under- 


takings in Mexico. Amongst those interested are the Société Franco- 
Suisse d'Electricité. 


Electric Railways in Spain.—Concessions by R yal order have 
been granted for the erection of an electric railway from Carthagena 
to Cabo de Palos, with branches to Santa Lucia, Portman, Algar, and 
Los Nietos, This line will be available for both merchandise and 


passengers A similar concession has been granted for an electric 
tramway between Cadiz, San Fernando, Avanzadilla to Chiclana. 


Bpsom.—4As the Council could not obtain a loan of £16,000 for 
electric lighting purposes at a cheaper rate than 3j per cent, it has 
been decided to make application to the Local Government Board to 
authorise the issue of the amount in £50 debentures, payable in 
equal half.yearly instalments extending over 23 years, on the 
security of the rates. 

Fenton —Negotiations are procecding between the Fenton and 
Stoke-on-Trent Councils in regard to the erection of joint electricity 
works The Fenton Council are to submit particulars of their 
probable requirements and the period during which they would 
accept a supply of electric current from Stoke. 

Friern Barnet.—The District Council have lodged a petition 
against the North Metropolitan Electrical Power Distribution Co.'s 
bill, and the Council are to discuss a motion in favour of an applica- 
tion for à provisional order. 


Foreign Trade of the Chief Nations of the World.—‘\r. C. 
Rozenraad has prepared the fullowing interesting tables of the 
imports and exports for 1895-1899 of Great Britain, United Sta'es, 
Germany, France, Austria-Hungary, Belgium, Italy, and Spain :— 


Imports. 


1895. 1896, 1897. | 1898. 1899. 


— — — — 


£ £ £ £ | £ 

Great Britain eae 441,809,000 451,029,000 470,518,000 485,675,514 
United States 160,333,869 136,315,911 148,519,000 126,733,000 159,966,924 
212,305,550 215,358,150 243,232,200 278.882, 400 274. 792.00 
196,000,000 152,153,160 158.241.080 175,047,800 168,686,000 
Aus. Hungary 60,228,355 58,775,000 62,941,666 69.241,666 56,691.666 


— ** 


Belgium ...... 67,216,000 65,795,560 71,781,680, 77.103.680 84.514,60) 
Italy ......... 43,973,637 43,710,099 44,133,287 52,345,753 56.000.000 
Spain , 22,899,000 24.965.212 26.139.899 19,864,191 29,266,762 
Exporis. 
Great Britain 225,890,016 240, 140, 000 434. 2 60. C00 208,381. 000 255, 0.15 
United States 164,972.02 201. 107, 4490219. 9a 1, 800 250, 985,000 255,097,528 
Germany.. ... 171, 203.800 170, 256.500 189, 312,050 200,087,300 207,585,350 
France 188,550. 000 156,036. 800 143,918,089 140, 120.580 155,965,680 
Aus. Hungary 61,816,666! 64, 500.000 63.850,000 67,400,000 77,366,606 
Belgium ...... 54, 416.000 57,088,800; 61,921,020 66,104.440 70,895.88) 
Italy 44:2 33, 433,514 38,970.287; 40,434,601 41,576,640 52,962,962 


Spain ........ | 22,029,199) 29,744,267, 32,651,520 29,657,558 22,652,461 


Gravesend.—In 1898 a provisional order was obtained for this 
district by Messrs. Crompton and Co. under agreement with the 
District Council. From various causes Messrs, Crompton have been 
unable to put the order into force, and the Council recently refusel 
to eanction an applicaiion by the firm for an extension of time, 
deciding, on the contrary, to establish municipal works Mezers. 
Crompton have protested that, while recognising that the Council 
are technically entitled to take this courze, the cost of obtaining the 
order justifies them in asking the Council to reconsider the matter, 
and not to penalise the company by forfeiting the work and money 
already expended upon the order. Proposals received by the 
Council from the Drake and Gorham Electric Light and Power Co. 
to establish electricity supply works have also been rejected. 


Great Grimsby.— Negotiations between the Council and the local 
tramways company in regard to the leasing of the local tramways 
have been reopened. 


Guernsey.—The electricity supply works were formally started 
on Wednesday last. ER 


n- on- Thames. — The Lighting committee has been 
authorised to obtain two additional boilera for the electricity supply 
works, at an estimated co:t of £2,700, subject to the sanction of the 
Local Government Board. 


Lecture.— A lecture, illustrated by experiments, will be given before 
the Camera Club on March 8, by Mr. A. A. Campbell.Swinton, on 
* Steam Turbines, Land and Marine.” 


Light Bailways.—A deputation from the Prestatyn Coune! 
waited upon the Board of Trade on Friday last, to object to the Rbyl 
and Prestatyn Light Railway Co. running one or two trains on 
Sunday. For the promoters Mr. W. Webb urged that the under- 
taking would be exceedingly risky unlees they had a complete Sunday 
service. The line ran along the sea shore, and would not disturb 
anyone. The only effect of the objection being upheld would be 
that they would have to let down their passengers a quarter of 8 mile 
from the Prestatyn terminus. Sir Courtenay Boyle said he could 
not decide theXpoint then, but he warned the deputation that the 
1atepayers of Prestatyn were going to have a meeting to represent the 
contrary view. 

An in ae will be held by the Light Railway Commisioners 4 
the Guildhall, Westminster, on 14th inst., into the application of the 
Middlesex County Council to construct light electric railways. The 
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Council have approved of the proposed agreement with the Metro 
politan Tramways and Omnibus Co, for working the lines. The 
Council may within six months after obtaining the order require the 
company to sell their interest at the cost price of the order, and in 
this event the Council will provide all land required for the under- 
taking, and construct the lines and works, but the company are to 
erect the generating stations, machinery, carriages, and rolling stock. 
If the option of p be exercised, the company are to do their 
best to procure the transfer to the Council of the lines of the North 
Metropolitan Tramway Co. in Middlesex ; but if the sale shall not 
be carried into effect, the Council shall beat liberty to terminate 
ihe present agreement. The term of the lease is to be 25 yeara, and 
interest is to be paid by the company on the capital expended by the 
Council, equal to 4 per cent. per annum for one-third of the 
term, 44 per cent. for another third, and for the remaining third 
5 per cent. per annum. The company is also to pay a further rental 
equal to 45 per cent. of the net revenue. On the expiration of the 
lease the Council will acquire the undertaking at a sum to be agreed 
upon, or as may be settled by Board of Trade arbitration. The com- 
pany must deposit £20,000 with the Council as security for the per- 
formance of the agreement, and will be empowered to work the lines 
projected in the Middlesex Light Railway O:ders No. 2 on the same 
lerms as those proposed under the joint order. 


London County Council.—At Tuesday's meeting the Highways 
committee reported that the work of the erection of the generating 
station for the lighting of Victoria Embankment and Westminster 
Bridge was now in progress, and that tenders would shortly be 
invited for the supply.and laying of the necessary mains 

Col. PRoBYN asked whether representation had been made to the 
National Telephone Co. as to the delay in reinstating the telephone 
lines which had been broken down by the recent storm, and whether 
there would be any allowance made to te!ephone veers for the loes of 
service. Mr, PoRCHASR asked whether the committee was con- 
sidering any steps to get parliamentary powers to compel the 
Telephone Co. to place their wires underground and pay a wayleave 
to the Council. Mr. Benn said the Council bad nothing to do with 
the reinstatement of the company’s property, and he was afraid that 
any suggestions they made in that direction would not be respect- 
fully received. They were anxious to see the company's wires 
underground, and if the Telephone Co. would to the same 
terms they readily agreed to in the case of provincial cities there 
would be no difficulty. 


Lymington.—The contract for the equipment of electricity works 
for the Lymington Electric Light and Power Co. (whose Provisional 
order was obtained in 1898) has been placed with Edmundson’s 
Electricity Corporation. A canvass of the town is being made, 


Municipal Telephony.—A conference of municipalities took 
place at the Westminster Palace Hotel (London), on Wednesday, to 
consider the telephone question. A resolution was adopted urging 
municipal bodies separately to communicate with their local repre- 
eentatives in Parliament, with a view to obtaining their support for 
the Glasgow Corporation in its endeavour to obtain parliamentary 
protection of its streets againet the Post Office, so as to prevent that 
body affording facilities to any private company to break up the 
streets for the purpose of laying wires. A sub-committee was also 
formed for the purpose of gathering information on the subject of 
telephones. 


Private Bill Legislation.—The Standing Orders committee of 
the House of Commons have decided that the bill of the South 
Eastern Metropolitan Tramways Co. may proceed, provided that the 
whole of the proposed extensions are struck out. These extensions 
covered over 11 milea of new lines in Lewisham and the County of 
London, including a line to the Crystal Palace. The amended bill 
will empower the company to adapt their lines for electric traction 
at an estimated cost of £158,029. 

The House of Lords Standing Ordera committee have agreed to 
dispense with the Standing Ordera in the case of the Airdrie and 
Coatbridge Tramways Bill on condition that the Coatbridge portion 
of the scheme is withdrawn. 


„Robertson Lamp Works.—A party of students from the 
Institution of Electrical Engineers visited these works last week, and 
were shown in detail the various operations connected with the 
manufacture of incandescent lamps. 


Shannon Electric Power Scheme.—Some particulars of this 
scheme were given in a recent issue of the Dublin Nation. It isproposed 
to take water from the Shannon at a point near the entrance of the 
Board of Works canal at Errina, and the power house will be erected 
at Clonlara, where a fall of 38ft. to 40ft. can be obtained. The 
execution of this portion of the work will occupy, it is anticipated, 
two years Electric current will be distributed from the station to 
Limeiick. To provide compensation water to that portion of the river 
between the inlet and the outlet, it is proposed to utilise the great 
storage capacity of Lough Derg by making arrangements for lower- 
ing the lake a few feet. During eight or nine months of the year 


the discharge from the enormous drainage area of 4,500 sauare miles | 


of the Shannon would, it is stated, suffice to generate 20,000 B. p., and 
the lake would require to be drawn upon for the compensation 
water only for a short period in each year. The execution of the 
work will entail an expenditure of £200,000 locally. The company's 
bill is now before Parliament, and is being supported by some of the 
neighbouring local authorities. 


Sheffield. —The engagement of the engineer and general manager 
of the electric lighting department of the Corporation has 
terminated. Under the conditions upon which the undertaking of 
the Sheffield Electric Light and Power Co. was transferred in 1898 
to the Corporation, Mr. William Johnson was given a five yea's 
engagement at £1.000 per annum. A meeting of the Electric Light 
committee was held on Wednesday, at which preliminary steps were 
taken to fill the vacancy. 


Smoke Nuisance.—On Tuesday the Westminster Electric Supply 
Corporation were summoned for causing a nuisance through not 
properly consuming their own smoke at their Millbank-street station. 

[r. C. Grimshaw, assistant engineer-in-chief to the company, said 
the usual type of furnace with water-tube boilers was employed at 
the works. A little extra smoke at firing-up time had been occasione 
because Weleh smokeless coal was unobtainable. The London 
County Council had a bill before Parliament to take over the works, 
and pending the completion of this arrangement any change of 
boilers or furnaces would mean a wasteful expenditure of thousands 
of pounds. The magistrate, notwithstanding, inflicted a fine of £10 
and £2 2s. costs. 


Stoke-on-Trent.—The dispute between the Potteries Electric 
Traction Co. and the Corporation, as to the laying of cables under 
footpaths without permission from the Corporation, was recently 
referred to the Board of Trade, but that body has intimated to the 
Corporation that; as the question was of a legal character, they could 
not give an authoritative opinion. Counsel’s opinion is to 5e taken. 


Strike of Telephone Hands.—The strike of telephone hands, 
which involved about 180 men in the Leeds and Hull districts, was 
settled on Saturday by conceding the men’s demand of 2s. per week 
advance in wages. 


Telephone Question at Glasgow.—The minutes of the special 
committee on the telephone service, submitted at yesterday’s 
meeting of the Council, contained a report by Mr. A. R. Bennett 
recommending that in the first instance a complete exchange 
for 5,250 metallic- circuit lines (5,000 subscribers within the 
city and suburbs, 200 in outlying places in the telephone area, 
together with 50 public telephone offices) should be installed. 
This number of completed lines exceeds by 50 that provided for in 
Mr. Bennett’s 1897 estimate. At the eame time provision should 
be made as regards floor spaee in the switch rooms, plans of the 
switchboards, eize of distributing poles, and number of conduits in the 
vicinity of the switchrooms (to avoid reopening of streets) for another 
5,240 lines, making a total of 10,500 lines in all. He regards available 
floor space and its possible future extension and accessibility of 

remises for conduits, a probable further expansion to 20,000 
ines should be held in view. The estimated total expendi- 
ture is put at £121,000, made up as follows: 5,250 completed 
lines, £100,000; 5,250 partially completed lines, £21,000. The 
committee recommend that the Corporation should give them powers 
to secure premises for switch-rooms, to proceed with the organisation 
of a telephone depattinent and the establishment of a municipal 
telephone syetem on the lines indicated in Mr. Bennett’s report ; and 
also to apply for the consent of the Secretary fur Scotland to the 
A borrowing £120,000 for telephone purposes in terms 
of the Telegraphs Act, 1899. At yesterday's meeting of the Cor- 
poration 

Mr, ALEXANDER moved the approval of the minutes, and asked that 
the powers referred to should be granted to the committee, and also that 
application should be made for consent to borrow £120,000 for carryiuz 
out the scheme. He also moved that five members should be added to 
the committee. He drew attention to the various points of the report (as 
set out above), which comprehended a system which would ultimately be 
extended to 10,500 subscribers with a tariff of five guineas, subscribers 
having power to call an unlimited number of times ; or an alternative toll 
tariff of £3. 10a. and 1d. per call. Mr. Bennett's estimate contemplated an 
expenditure of £95,659. 

Bailie W. F. ANDERSON seconded the report, which was adopted. 


Telephonic Inter-communication.—Notice has been given by 
the Postal Telegraph Department to postmasters that, with a view to 
prevent trunk calls becoming ineffective owing to the failure of the 
ringiog current from the Post Office, the department has arranged 
with the National Telephone Co. that their operator shall in every 
case ring up the telephone subscriber once before getting his circuit 
to the Post Office by means of a trunk circuit. This arrangement 
came into foree on lst inst. This will obviate the practice now 
pretty general of Post Office operators, when they are unable to 


secure a telephone subscribers attention by ringing, asking the 


National Co.'s operator to ring up tlie subscriber once before the call 
is abandoned as ineffective. 
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Tipton.—The Council have decided to acquire the local tramwaya, 
anl formal notice has been given to the Tramways company. The 
chairman of the tramways committee (Mr. Doughty) announced at 
the Council meeting this week that the undertaking would be pur- 
chased for £7,000, and that the necessary electrical equipment would 
coat about £18,000. 


Wimbledon —The Council have received sanction to a further 
loan of £21,545 for electric lighting extensions. 


Wood Green. — Opposition to the bill of the North Metropolitan 
Electrical Power Distribution Co. is to be offered by the District 
Council, who are considering the advisability of establishing muni- 
cipal electricity works. A circular has been sent out to other autho- 
riies affected by the bill, inviting co-op2ration ia securing its 
reject:on. 


Workmen's Compensation.—In the Court of Appeal (London) 
judgment was given on Saturday last in an action in which the 
respondent was the widow of a painter (Henry ud in the employ 
of a sub-contractor under a contract to erect an electricity supply 
station for the Leeds Corporation. The case had already come before 
Judge Greenhow, at Leeds, who had awarded the widow £235. 6s. 
It appeared from the evidence that Cass, while painting the iron 
girders of the roof of the station, was standing on scaffolding belong- 
ing to the contractor for the worke, a builder named Gould, when 
a p'ank broke, and Cass and another man fell and were killed. The 
appallant in the present action contended that he was not an 
* undertaker? within the meaning of the Workmen's Compensation 
Act, 1897, as defined by sec. 7, sub-sec. 9, of that Act. The Cout 
allowed the appeal Lord Justice A. L Smith, who delivered the 
judgment of the Court, said :— 

Gould was a builder and contractor, and contracted with the building 
owner to construct the buildings. He then entered into a sub-contract 
with the appellant, whereby the latter contracted with Gould to do the 
punting of the building. The deceased man Cass was employed by the 
appellant upon the painting work, The buildiog was a new one, and had 
naver been painted before, and one point taken was that the painting was 
“construction ” within the meaning of sec. 7. That point it was not 
ne es ary to determine, because the other point taken was sufficient to 
decide the case. It was said that the appellant was not an undertaker "' 
wit'in the Act ; that Gould was the undertaker, and that if anyone was 
liable, it was Gould. The question, in other words, was whether a sub- 
contractor was an ‘‘undertaker” within the Act. It was said, on the 
other hand, that the respondent had the option of suing either the con- 
tractor or the sub-contractor, as they were bot “ undertakers.” In my 
view this latter coatention is not corre:t. That was not the meaning of 
the Act. Undertakers were defined in sez. 7, sub.sec 2, so far as 
material, as meaning persons undertaking the construction, repair, or 
d molition of a building. Gould was the person who had undertaken the 
construction of the building. The case of Mason . A. R. Dean (Ltd ), 
where a c -ntractor had agreed with the building owner t» construct the 
whole building, and had let out part by a sub-contract to a sub-contractor, 
was entirely different to the present case. Sec. 4 of the Act was strong 
to show that a sub-contractor was not an undertaker” within the Act. 

Wrexham.—The Council have accepted the offer of the Alliance 
Insurance Co to advance £20,000 for electric lighting purposes at 
3) per cent., the loan to be repayable in 25 years. 

Marriage.—A marriage is arranged, and will shortly take place, 
between Mr. Henry Bligh Forde, A.M.Inst.C.E., chief cable engineer 
of the Norddeutsche Seekabelwerke, Nordenham, Germany, and 
formerly of the firm of Clark, Forde and Taylor, Great Winchester- 
strect, E.C., and Hedwig Alice, eecond daughter of Baron and 
Baroness von Dieskau, of Rettershof, Eppstein im Taunus, Germa»^v. 


PATENT RECORD. 
— 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Mesars, J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterc®. is affixed. 


Januuary 24, 1900. 

1,569. T. B. LAMBERT. London. Improvements in record cylindera for 
phonographs and method of producing the same. (Date applied 
fur under Patents, &c., Act, 1883, Sec. 103, August 14, 1899, 
being date of application in the United States.)“ 

1,561. T. B. Lampgat. London. Improvements in record cylinders for 
phonographs, (Date applied for under Patents, &c., Act, 1883, 
Sec. 105, November 4, 1899, being da'e of application in the 
United States.)* 

1,566. M. WSI I Or. London. 
lator plates. 

1,568. C. O. Bastian. London. 
lytic electricity meters. 


Improvements in or relating to accumu- 


Improvements in or relating to electro- 


21,633. HOOKHAM, 


January 25, 19C0. 

1,673. G. E. HeyL-Dıa. Manchester. Improvements in or relating to 
rubber-insulated electric cables. 

1,578. W. GLoixson. Dublin. Improvements in and in connection with 
trolley poles of electric tramcars. 

1,583. G. E. Hzvr-Di.. Manchester. Improvements in or relating to 
the manufacture of electric cables. 

1,605. W. E. AYRTON, W. F. CRAWFORD, and H. J. THomsoy. London. 
New or improved electrical influence machine for transforming 
mechanical energy into electrical energy or electrical cnergy iato 
technical energy. 

1,617. A. R&icHwarp. London. 
carbon contacts for electrical switches and the like. 
F. Krupp, Germany.) 

1,618. W. KiNGSLAND. London. A new cr improved method of snd 
devices for regulating or controlling electrical switches. 


January 26, 1900. 
1,655. D. Cook. Richmond. Method of boosting a direct current of 
electricity by means of an alternating current, 
1,679. H. W. Wess. London. A new and improved me‘hod of and 
process for insulating electrical wires. 
1,680. R. C. Sayer. Bristol. Improvements in picking up electric current 
sent from a generating station by a railway car and returning it.’ 
1,692. C. ApAus-RaNbaLL. London. Improvements ia electric telephony. 
1,694. J. T. Ropixson aud J. H. FEBavsON. London. Improvements in 
the treatment of catb.n electrodes for electric arc lights.“ 
1,704. B. J. D. Mil IS. London. An electric alarm. (D. Pial, juu., France. 
1,711. E. vox Szygries. london. Improvements in or relating to 
electrical condenser batterica. 


January 27, 1900. . 
Manchester. An improved connector for electric 


Improvements in or connected with 
(The firm of 


1,731. A. E. TANNER. 
conductors, 

1,733. J. Riocey and J. W. RoEBUcK. Coventry. Improvements in or 
relating to magneto-electric ignition devices. 


January 29, 1920. 

1,813. H. H. Laker. London. Improvements in filaments for electric 
incandescence lamps. (R. Arno, Italy.) 

1,825. B. G. Lawwxx. London. Improvements in dynamo electric 
machines. (Date applied for under Patents Act, 1883, sec. 105, 
June 30, 1899, being date of application in United Stats.) 

January 30, 1900. 

1,832. G. Davis. London. Improvements in or connected with incan- 
descent electric lamps. 

1,863. W. G. Heys. Manchester. Improvements in coils or helics for 
electrical purposes, (J. S:ott, R. Varley, and J. C. Anderson, 
United States.)“ 

1,853. W. G. Heys. Manchester. Improvements in and relating to the 
method of winding coils or helics for electrical purposes J. 
Scott, R. Varley, and J. C. Anderson, United States.)“ 


1,869. H. A. CoucHMAN. London. Improvements relating to electr.c 
arc lampe. 
1,€86. H. E. Nawrox. London. An improved arrangement of switchiog 


appliances for use with te!ephones, (P. Rabbidge, New South 
Wales )* 
1,906. F. HagNICHEN and O. A. HAENICHEN. 


electric pendulum clock.* 


January 31, 1900. 
1,937. R. J. URQUHART aud H. Goopwix. Liverpool. Improvements m 
or counected with overhead collectora for electrically-propelkd 
railway vebicles. 
1,990. J. G. Joussox, London, Improvements in means for producing 
and detecting or observing electrical waves or oscillations. 
(G. F. Hatton, France.) 


SPECIFICATIONS PUBLISHED. 


London. An improved 


Norz.—All Specifications can now be obtained at the uniform price of 
8d. each. 


1898. 


Electricity meters. 


1899. 

405. Ecxstetx, EipsroRTH and WILKINSON (executors of the late R. P. 
Eidsforth). Jacks used in combination with electrical annuncià: 
tora or indicators for the replacement of the shutter or signal flag. 

416. Barman. Electrical heaters or resistance. 

571. James. Electric arc lamp clutch and feed mechanism. 

918. Davy. Enclosed electric are lamps. 

1,106. M. Byxa and J. EipsroRTH. and H. WiLKINSON (executors of the 
deceased R. P. Eidsforth). Facia for electrical instruments. 

. EvERSHED AND VIGNOLES (LTD.) and EvERSHED. Improvements" 
portable hand dynamos, parts uf which improvements are applic- 
able to small-power dynamos and motors for other purposes. 


1,862. Braun. Transmission of electric telegraph sigaals without cox 
necting wires. 
1,853. Braus. Wireless transmission of signals over surfaces. 


1,865. ORLING and BRAUNERHJELM. Method of and apparatus for cor- 
trolling the operating gear of rudders, signals, and the like by 
means of heat, light, or electrical waves. (Date applied for under 
International Convention, Oct. 26, 1898 ) 

1960 Lorrain (Esmond). Electric railways of the sectional conductor 
tvpe. 

2 131. Kock Means or apparatus for reducing or extinguishing the 
electric arc formed on breaking electrical circuits, 
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Lynes. Lampholder for incandescent electric lamps. 

Wrors and WEISSMANN. Transformers for continuous electric 
currents. (Date applied for under International Convention, 
Aug. 4, 1898.) 

. KiNGsLAND. Electric traction on a sectional conductor syst: m. 

. Bowron. Electrical contact breakers, 

. WILKINSON and TITHERLEY. Electric therapeutic apparatus. 

. Day. Electric arc lamps. 

. BRooKES(Stort). Motor suspension for electric auto-mo‘or vehicles. 

. GOLLER. Storage plates for accumulators and process for the 

manufacture of the same. 

. LAMPREY. Apparatus for the production of ozone by electricity, 

. STANGER. Electro-theropentic baths and the like. 

. ZIMMERMANN (Courant). Electro-deposition of metal». 

. Le VERRIER. Electrolysis and electrolytical apparatus. 

. KINusLAN D. Surface contact studs for electric traction. 

ABEL. (Soc. Anon. Continentale pour la Fabrication des Compteurs 
à Gaz et autres Appareils), Electricity meters. 

. HEYLAND. Electric motors. 

. Happan. (Soc. Anon. "Lux Nova") Means for electrically 

controlling gas cocks and lighting gas burners. 

. Hanscom and Hout. Machines for and the method of making 

electrodes for storage batteries. 

Sachs. Electric cut-outs and electric switch devices applicable to 

and serving as holders therefor. 

. WoLFFHARDT. Incandescent electric lamps. 

. Bremer, Electrodes for arc lamps. 

. THOMSON and WaRNFORD-Davis. Connecting plugs for electrical 

switchboards. 

. Bosu and Swarm. Electric alarm water level indicators for steam 
boilers and the like. (Date applied for under International Con 
vention, April 8, 1899.) 

Hatpan (Simms). Means for placing, removing, and cleaning 
incandescent electric lam ps. 

CUTLER. Electromagnets for use in relays, sounders, and other 
electromagnetic apparatus. 

Lona. Electriclamp supports. 

JoEDICKE. Switches for permanent way and for conductors on 
electric railways. | 

ps British THomson-Hovston Co. (Lrp.) (Rice). 
amps. 

THs British THomson-Hovuston Co. (Lrp.) (Wiswell). 
electric arc lamps, 

British THoMsoN-HovsroN Co. (LTD.). 
devices for electric motors, 

Tug British THomson-Hovston Co. (Lrp.) (Berg). 
rotary electric converters. 

THE British THOMSON - HOUSTON Co. (Ltp.) (Steinmetz). 
of electrical distribution. 

HALL. Terminals and ccnnections for electric cables and like 
conductors. 

GuNYON (Privat) Electric railways on a road contact system. 

ROBERTS. Anode or other electrode for use in electrolyeis, and 
process of making same. 

RawsroRD (Compagnie Générale de Traction). Supporting elec- 
trical contact rubbera or brushes below rail or tramway vebicles. 

HarcH. Process of smelting ore, and electric furnaces therefor. 


22,525. 
22,619. 


25.100. 
25,216. 


25,285. 
25,288. 
25,289. 
23,290. 
23,291. 
24,085. 


21,228. 
24,230. 


£4,458. 
24,723. 


Electric arc 
Enclesed 
(Potter.) Controll ug 
Regulating 


Systems 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 27d. per oz. (Mar. 1) Consols (22 per cent.) 1004—1008 for 
money, 100§—100¢ for account; 24 per cent. 971—984 xd (Mar. 1). 
Stock Exchange Settlmg Day: Console April 2; Stocks and Shares 
Continuation Days, Mar. 12 and 27; Tickef Days, Mar. 15 and 28; Pay 
Days, Mar. 14 and 29; Mining Share Carry-over Days, Mar. 10 and 26, 


ALLIANCE ELECTRICAL CO. (LTD.) — The directors’ report for the 
year ended Jan. 31 states that the accounts, after deducting directors’ 
fees and making provision for depreciation and for bad and doubtful debte, 
thow a net profit of £9,648. The directors propose to declare a dividend 
of 10 per cent. on the ordinary shares, carrying forward £864. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The tranefer books are 
closed from Feb. 27 to March 8 inclusive, preparatory to the payment of 
dividend. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The directora of 
tLis company recommend a dividend at the rate of 8s. per share, or 4 per 
cent. per annum, against 6 per cent. in 1898. The transfer books and 
register of members are closed from the 2nd to the 15th inst. inclusive. 

GESELLSCHAFT FUR ELEKTRISCHE UNTERNEHMUNGEN.— The report 
of this company, which is interested in numerous German and other Con- 
tinental electric lighting and tramway undertakings, states that consider- 
able progress has been made during the past year, and gives particulars 
of its various subsidiary companies. A dividend of 10 per cent. for 1899 
is recommended. The profit for the year amounted to 4,654,784 marks, 
an increase of 550,000 marks over 1893. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.) — The directora recom- 
mend a further and final dividend of 5a. per share, making a total distri- 
bution per share of 5 per cent. for the past year. 

WESTERN TELEGRAPH CO. (LTD.)—The directors have declared an 
interim dividend of Js. per share (being at the rate of 6 per cent. per annum), 
free of tax, for the quarter ended Dec. 31, and payable March 23, The 
transfer books will be closed from 16th to 22nd inst, inclusive, 


COMPANIES’ MEETINGS AND REPORTS. 
Telegraph Construction and Maintenance Co. (Ltd.). 


The thirty sixth ordinary general meeting of this company was held at 
the offices, 58, Old Broad-street, E.C., on Tuesday, Sir RoBERT G. W. 
HERBERT, G.C.B., presiding. 

The SECRETARY (Mr. E. Dickens) having read the formal notice 
calling the Meeting and the minutes of the preceding Meetings, and the 
rep rt and accounts being accepted as read, 

The CHAIRMAN said: Gentlemen, your directors have much pleasure 
in meeting you to-day, and in laying before you, for your acceptance, a 
somewhat better report and statement «f accounts of the company than 
they have been able to present to you during the last two precejing years. 
The accounts show tbat the company has now returned to the condition 
in which it was, approximately, in 1896, when the net profits were 
£92,854, they being declared this year at £92.548. The total of the figures 
in the balance-sheet is larger than it has been in previous yeara, and 
it may be interesting to you that I should explain that this is in con- 
sequence of the much more extended operations of the company ; we 
having, on the one hand, received much larger sums tban in the last 
two previous years for the work we have done, and, on the other hand, we 
have had to expend much larger sums in the purchase of materials, and in 
wages, and in the navigation of our ships and laying of cables. The cost, 
as you know, of materials has very largely increased during the past few 
year’, and there is no apparent prospect of their faliing lower ; aud there- 
fore it is very satisfactory to the directors to be able to recommend to you 
that you should carry forward this year a sum of £53,€00, which is a 
larger sum than we have been able to advise you to carry forward since 
the year 1894, our carry forward" during the yeara between 1894 and 
the present time having been somewhat lesz. I have explained to you on 
previous occasions that the board are advised, and are of opinion that, look- 
ing to the uncertainty of the business in which we are engaged—the 
possibility, although there are no immediate anticipations, of our being 
unable to pay our way in any current year, the possibility of our 
being saddled with large orders in” any particular year—it was 
desirable that we should be able to carry forward in any year a consider- 
able sum. (Hear, hear.) I think this policy has met with your approval on 
former occasions, and I am glad to hear that this is still the view you 
take of our situation, As to the report, I need not go through the 
figures. It mentions that after paying 15 per cent, free of tar, 
the carry forward is £53,800, and the usual paragraph follow-, 
which states that the business of the compiny has been satis- 
factorily maintained, that our factories have been fully occupied, 
and that the company's steamships have been active'y engaged. The 
factories are in excellent working condition. We have made improvements 
and are continuing to make improvements in both of them, which 
necessitate a considerable outlay, and we are making them very much more 
efficient for the execution of the best class of work. This is a matter for 
which we have had to make provision in the balanc3-sheet. The ships 
are in an exceedingly good condition. The “ Anglia,” a3 you have just 
seen from the newspapers, has completed the laying of the cable from St. 
Vincent to Ascension, which is the third section of the total line from St. 
Vincent to the Cape, and the work bas been admirably done, not only by the 
ship, but also, it is right to say, by the very able officers who were in charge 
of thatship. The steaming and working qualities of the vessel have estab- 
lished quite a record. She laid the cable at the rate of over seven knots an 
hour on the average right through, including stoppages for various purposes, 
and I do not think a firat-class cable has ever been laid with such 
rapidity and such perfection as this present one. And the manner in 
which the cable works, and its first-rate quality, are highly satisfactory. 
You will see that the directors propose to add afurther sum of £5,000 to 
the pension fund established last year for the benefit of the company’s 
staff. It is right to tell you we have not been able to get that pension 
system thoroughly under way yet, though, from what we have already 
done, we shall be able to do so before long. We found the scheme would 
require a somewhat larger subsidy than the £5,000 you were good ezough 
to grant last year for that purpose. I do not think I have anything more 
to say with regard to the companv at present. We have much work in 
baud, and we hope we shall be able to earn fair profits again for the year 
1900. I will now move — 

“That the report and accounts of the directors to Dec. 31, 1599, be 
adopted, and that a dividend of 24s. per shure (in addition to the 12s. per 
share interest or interim dividend paid to June 30, 1899) be paid upon all 
shares of the company for the year ended Dec. 31, 1899, and thut such 
dividends be paid free of income tax.” 

Sir JAMES PENDER, Bart., M.P., seconded the resolution. 

Mr. CROFT said the Chairman’s remarks must have been received with 
great satisfaction by the shareholders, and more especially with regard to 
what he had said as to the work done by the Anglia.“ The ship, 
he believed, was only launched a year ago, and according to the 
chairman's statement had proved herself very efficient, and he hoped 
the cable now laid would prove of immense service to the country. He was 
sure the shareholders would not grudge the sum the directors had appro- 
priated to the pension fund for their employés. It was certainly a very 
desirable thiog that the company’s staff should feel that they bad really 
something to look forward to after long years of faithful service. There 
was one subject upon which he would be glad to hear something—whether 
any large number of the employés had been recalled to the “colours,” 
and had gone out to South Africa. He noticed that the chairman had 
commented on the fact that the cost of the raw materials employed in 
the manufacture of cables had increased very much, and he had no doubt 
that the chairman, in common with the other directors, and also probably 
the shareholders, had seen a question which was asked in the House of 
Commons—addressed to Mr. Chamberlain —to thé same effect, Mr. Cham- 
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berlain’s reply was to the effect that he was aware that these materials 
had very much increased in price. He presumed the company had not 
suffered any material loss. wee 

The CHAIRMAN: With regard to the number of our people who have 
joined the force in South Africa, and what provision has been made for 
them, I understand that something like 40 from our various works and staff 
have joined, and I can assure the shareholders that the company has acted 
in the same liberal way in regard to this matter as all the great companies 
in the City of London bave done, that our company will take the men 
back when they return, and that we shall give them such liberal treatment 
as the circumstances necess:tate. In regard to the increase of the cost of 
materials, there have been very considerable increases in these prices, but 
we have also been able to make considerably increased prices for the cables 
we are turning oat, Although Ido not myself consider that we are making 
the beat profit at thie particular moment on the cables we are constructiog, 
wo are not doing badly, and we are getting prices which are remunerative. 

The motion was then carried unanimously, 

Admiral Sir ANTHONY H. HOSKINS, G.C.B., moved the re-election 
of Sir Robert G. W. Herbert and Sir James Pender as directors, which 
was carried unanimously. 

Mr. John Gane and Mr. Patrick A. Glegg were re-appoiated auditors of 
the company for the year 1600. 

Mr. CRUFT proposed a hearty vote of thanks to the chairman and his 
colleagues and also the staff of the company for the efficient way in which 
they had conducted the business of the company during the last twelve 
months. He had always held that this was one of the best managed com- 
panies in the City of London, and he hoped those present would endore 
his remarks and congratulate the directors and officials on the success 
which had attended the company’s operations. 

Mr. ROBBINS seconded, and the motion was unanimously passed. 

The CHAIRMAN : On behalf of my brother directora aod the staff I 
have to thank you very much for the generous terms in which Mr. Croft 
has moved this resolution aud for the unanimous approval you have given 
to his remarks. The whole of our staff has been very hard pressed during 
this last year in view of the great amount of construction and laying of 
cables which has been going forward, and, as I said at an earlier 
period this afternoon, they have covered themeelves with credit, and 
everything has been done extremely well. Betore | sit down I should 
like to congratulate you, gentlemen, on the fact that the cable laid by this 
company has been the bearer to-day of a piece of news which has thrilled 
Eng:and from end to end. It isa good cable and worthy to carry good news. 

he proceediogs then terminated. 


W. T. Henley's Telegraph Works Co. (Ltd.). 


The twenty-first ordinary general meeting was held at the Cannon. 
street Hotel, on Wedaesday, Mr. SvypxEY GR Dok, M. P., presiding. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening the 
meeting, and the report was taken as read. 

The CHAIRMAN moved the adoption of the report and balance-sheet, 
and, after referring in feeling terms to the death of General Hutchinson, 
and the election of Sir H. M. Stanley to fill the vacant seat on the board, 
sail: You are aware from the report that I shall presently have the 
pleasure of moving & formal resolution declaring a dividend of 15 per 
cent. for the year. I think you will consid:r that highly satisfactory, 
and I shall have another word or two to eay on the subject presently. 
The directors have, in preparing the balance-sheet, put down everything 
ia ths profit and loss account that ought to be put to the loas side, 
aud have followed their usual practice. Everything has been most care- 
fully taken ; the liabilities are put at the outside, and the assets, so to 
speak, at the inside. To the reserve fund we are proposing to add the 
sum of £10,000 out of the profits. Nevertheless, that reserve is £20,000 
lees than it was at the end of last year; the reason for that I will 
explain presently. With respect to the reserve under cable repairing 
contract —that is, the Bahamas cable—I have to state that that cable 
has maintained its positions during the year witho.t incurring any 
expense for repairs. Under the contract we have with the Govern- 
ment of the Bahamas they pay, as you are aware, £700 a year— 
£350 twice a year—to be accumulated as a repairing fund. Under the 
contract, when that fund has arrived at £6,000—as long as it con- 
tinues at £6,000 or more—-the Bahamas Government have to continue 
to pay the £7(0 a year, but only £350 is to be invested fur the 
future, and the other £350 is paid to this company. We accordingly 
on Feb. Ist this year received £175, which goes to the credit of 
this year's income, and it will be for the directors and yourselves this 
time next year to determine what is to be done with it. I think you 
will consider that that is a very satisfactory reeult of that contract. Not 
a penny has been paid for the repair of the cable beyond a few 
pounds on land lines connected with it, and the £6,000 is already 
received. We shall therefore now b gin to receive a profit from 
that repairing fund, there having been no repaira to pay for. The 
next subject is that which is bearing on all our minda—the war, and its 
effect upon us. In the first place, a number of our men—and many 
of them are good steady inen—were reservists, and had to go to 
the front. The directors, feeling sure that they would have the 
sanction of the company in doing so, have treated the reservists 
with liberality. We are promising that when they return—and we 
hope that they will return eafe and well—they shall come back to their 
posta or to similar posts in the company’s service, and we are taking 
care of the wives ard children they have left behind them. You will 
be glad to hear that the men themselves show their appreciation of what 
has been done by us, in that they are voluntarily subscgibing a fund weekly 
for the purpose of assisting those who lose relative i the war. That 
amount, I fiad, is £4. 158. Gl. a week, which is collect voluntarily by a 
small society among the men and added to a fund for mat purpose. With 
respect to the capital of the company, we lagt year redeived your sanction 


to raise £90,000 of additional capital by au- issue of 44 per cent. preference 
shares. We could only do that by getting rid of the £30,000 of 7 per 
cent. preference shares, which in the market were worth almost 200 per 
cent. ; and we induced the preference shareholders to give up their rights of 
being first preference shareholders of £30,000 at 7 per cent. by accepting 
instead a sum of 44 per cent. preference sharea—a portion of the £150,000. 
They also gave up their right to vote at the annual meetings, and they 
gave up their first position, In order t» do that we bai to gire 
them £60,000 of the new ferenc» shares instead of the £3000 
they held. That looks something like a watering of stock, because we 
have £150,000 of preference capital for which we had only received 
£30,000 originally aad £90,000 more issued—or £120,090 ; but it is only 
a watering of stock in name, for this ra»*03—thit in the years 1897 and 
1898, by the issue of £50,000 of ordinary shares at a premium part of it 
of £15,000 and the other part of £20,000— we received £35,000 of addi. 
tional capital over and above our nominal capital. Out of that £35,00) 
we were able, under counsel's advice, to pay £30,000 to the holders of the 
7 per cent. preference shares, which they then re-iavested in our new shares; 
and therefore, so far from our capita! really b.iog watered, the £300,000 of 
nominal capital which you see in your balance.sbeet is really represented 
by £305,000 of actual cash received. You see, therefore, that it is not 
a watered capital; on the contrary, there is £5,000 extra over and abore 
the £390,000. That I think you will consider satisfactory. Ths whole 
of that preference share capital was taken up by our shareholders and 
their nominees witbout any expense for underwriting, or for advertising. or 
anything of that kind. The who'e thing, includiog Government stamp. 
cost only a few hundred pounds, which has been charged to revenue. 
But it is my hope and belief that for several years our capital account ia 
closed. We never wish to increase our capital unless we are sure that it 
will be interest aud profit earning. Our business is a very steady, quiet 
business, and if any big contract comes in for which additional capital ii 
wanted, we are always able to get it —and no doubt we always shall be 
able to get it—from our bankers, Wich regard to the dividend it is pro 
poeed to pay, some ordinary shareholders may therefore think that we 
ought to do more, but I will explain why we do not. In the years 
1897 and 1898, when we divided m^re closely, we were adding, from the 
pus on the issue of the new capital very large auma to the reserve fund. 
his year it is just the reverse. We are obliged to diminish the reserve 
fund by'£30,000. Although our business is very steady, yet accidents 
may happen. War may be contioued; there may be a t rue in 
prices; various things might happen to make it difficult for us to pay the 15 
per cent., and it is a good thing to have a large reserve fund to fall back upon, 
if necessary, to equalise our dividends and keep them steady. Although 
many an existing shareholder may think be would rather have 16 per cent. or 
18 per cent. than 15 per cent., on the other hand, if he remains a shareholder, 
he will get it in the future, while if he ceases being a shareholder he wi! 
get it in the price his shares will fetch. I hope therefore that you will 
not only back up the directors in limiting the dividend to 15 per cent., but 
that you will yourselves see and express by jour vote your approbation and 
approval of their conduct ia dealing with this matter in this way. The 
reserve fund is now £42,500. It was only £5,000 four yeara ago. Wehare 
added £10,000 to it this year instead of £7,500 as last year, and we propose, 
with your sanction, to go on in that prudent course. I have only onetbiog 
more to say, which is to point out that the prices of materials of all kind: 
—especially of gutta-percha, indiarubber, and copper—bave been rising very 
considerably, which for a time tends to diminish profits; and I may also say 
that wages are certainly not falling. So long, however,as we get good work 
we do not mind paying good wages, aud 1 do uot believe in underpaid work. 
We have greatly added to the warehouses, the workshops, and to the large 
and excellent office for the use of the staff, and [hope that many of you vill 
go and see them. I have only to add that we have had as usual every 8581 
tance from Mr. Sutton, the managing director; Mr. Hatton, the engineer: 
Mr. Salmon, the secretary ; and all the members of the staff, and in 
moving the adoption of the resolution which I have read I hope thstl 
shall have your unanimous copcurrence, If there is any shareholder wbo 
would like to ask any question, Mr. Sutton will be g'a l to answer it. 

Mr. DRYSDALE (a shareholder) ecconded the motion, and at the same 
time inquired whether any amount for goodwill was included in the 
item of freehold land, buildings, and machinery. If so, he deeired to hare 
it stated separately. 

The CHAIRMAN replied that go xdwill was written off long ago. 

Mr. FIGGIS inquired as to the manner in which the buildings, stock, 
&c., were valued. 

Mr. SUTTON (the managing director), in reply, stated that in regard 
to the value of the land, it stood at the same amount as at the incep- 
tion of the company, when land at Woolwich was worth about 
£2,500 an acre as compared with about £5,000 now. When the old 
buildings were pulled down they were writen off at the cost they 
stood at on the balance-sheet. The new buildings were taken a: cost 
and, in addition to depreciation written off, every year a large sum Wa 
expended for maintenance of buildings and machinery, which was charged 
against revenue. The maintenance th's yeir, for instance, not shown in 
the accounts, was just under £6,000, and adding that to depreciation, they 
had written nearly 5 per cent. off the assets in land, buildings, machinery, 
and plant—a very large percentage. As to goodwill, he was glad 
that the question bad been asked, because large sunis for good will wer 
very often concealed. He might say that in the item of £183,000 on 
the credit side of the balance-sheet there was a sum of £1,000 
patents, but the board thought that the company’s patents were wort 
at least £1,000. He thought that if they went mong the lines of other 
companies they would not be far out if £100,000 figured for good 
in their balance-sheet, but he was happy to say they had nothing in the? 
accounts to represent the goodwill. He had frequently heard Mr. Figg 
argument ag to reserve account, but they could not put their specie 
into consols and gilt-edged securities, “If they had not the £42,000 « 
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reserve they would have to have more capital. The valuation of the stock 
must be made by the company’s staff, but it was carried out by them in 
such a way thas the possibility of mistakes was reduced toa minimum, and 
the principle adopted in valuing was to take whichever was the lowest 
value, the market value or the price paid. 

The CHAIRMAN afterwards stated that he had omitted to mention 
that another reason why they wanted floatiog money was in connection 
with the entry on the credit side of the balance-sheet of stock-in-trade, 
“including expenditure on orders in hand." He then proposed that the 
dividends set out in the report be declared. 

Mr. DRYSDALE seconded the motion, which was carr'ed unanimously. 

The retiriog directors —Mr. Gedge, M.P., aud Mr. Frederick Newton — 
were afterwards unanimou:ly re-elected, as were also the auditors, Messra. 
Ball, Baker, Deed, Cornish, and Co. 

Mr. LAMONT next proposed and Mr. Robbins seconded the follo ving 
resolution, which was carried unanimously — 

„Rat a cordial vote of thanks be given to the directors and managing 
director, the secretary, and the staff in London and at the works, the branches at 
home «nd abroad, and also to the chief engineer and his staff at the works, for 
their valuable services during the past year." 

A vote of thanks t» the chairman brought the proceedings to a close. 


Wireless Telegeaph and Signal Co. (Ltd.). 


The adjouraed third ordinary general meeting of thia company was 
held on Friday last, Major S. FLoop PAGE (mavoaging director), in the chair. 

The SECRETARY (Mr. Henry W. Allen) read the notice calling the 
meeting, and the report was taken as read. 

. The CHAIRMAN said: The first sentence in the report says 
that “the year that has passed must be considered as another year of 
experiment and development," and if you will look at the accounts 
you will see that that is so. Tne alteration in the accounts is simply on 
the debtor side, where the amount of additional capital which was authorised 
last October is dealt with You see that the capital of the company is 
£200,000, of which nearly £125,009 has been issued. If you look on the 
other side you will see that whereas the patents last year were entered in 
the accounts at £75,864. 17. 6d., they now stand at £77,010. 16s. 6d., an 
additional sum of £1,145. 198. haviog been expended on them. 
I may say, in passing, that the number of the patents last year 
was about 32, but tbis year they are as nearly as possible 100: the 
patents that have Leen taken out and that sre ip cours» of being dealt 
with will, I believe, prove to be of even greater value to this compaoy 
than the origioal patent itself. You will see that we have in 
stock instrumenta, materials, plant, &:., amounting to about £4,840, that 
the expenditure in the two years amounts to £10,960. 13s. 7d., and that 
at tbe date ou which these accounts closed we had £32,290. 134. ld. 
cash at bankers, on deposit and current accounts, aud in baud. It 
is koown to all the shareholders that I was not connected with the 
company during any period with which the accounts deal, but it has of 
' couse been my duty to look into these accounts; and I think I may say 


— without the slightest fear of contradiction, that the amount spent has been 


well and necessarily speut, and that, as compared with a great many other 
companies, the amount is extremely moderate. Turning back to the 
report, you will see an allusion made to the fact of communication 
having been established for the Trinity Board between the East Goodwin 
lightship and the South Foreland lighthouse. On Dec. 29, 1898, c nnec- 
. tioa was first made between the South Forelaud and the lightship, 12 
miles distant. That coanection has remained from that date until 
the 14th of the present month, and in that time there has not been, 
so far as the Marconi ayetem of communication is concerned, a single 
flaw, or hitch. Night and day, in fog, in storm, in thunderstorm, no 
difference at all has been found in the working. None of our mea 
bave been working it for many months ; it has been worked by the men 
on board the ship. One of our assistante has always been on board in order 
to guarant«e that everything was conducted properly, but by an arrange- 
ment made with the Trioity House, he was not permitted to send signals. 
Mr. Marconi has felt for a long time that every problem that required 
solving with respect to communicating with a lightship at a distance 
of 12 miles has been solved. I therefore went to the Trinity House 
on Dec. 20, and stated. that it was our intention to remove the appara- 
tus from the lightship. One of the most influential of the Elder 
Brethren of the Trinity House saw Mr. Marconi, however, and asked 
him not to remove it, aud we stated that we would l-ave it until 
Jan. 31. The Times has a yearly review of scientific progress. Doubt- 
less many of you read it year by year, and it :s a wonderful record. 
It sums up the work of scientific progress during the year in a manner 
that can hardly be surpassed. It so happened that iu the review of 
scientific progress for the year 1899 the writer referred to the fact that a 
French vessel that bad got on to the Goodwins bad been saved through 
wireless telegraphy, and that a sum of £52,000 had thus been saved owing 
to the Marconi systew. The secretary of the Trinity Houce was instructed 
by the Elder Brethren to write to The Times to traverse that statement, 
and if they had rested there I do not know that there would have been 
any reason for us to take much notice of the matter. I can only say 
that the writer in Zhe Times was corroborated, I read an account of 
the case that appeared in the Court of Admiralty, and there were 
two other papers that day which ascribed the saving of the ves: el 
to wireless telegraphy. But the secretary of the Trinity House went 
on to say that the Elder Brethren were not aware that any single ship 
had been saved by means of any electric communication between the 
shore and any lightship since the first experiments were made. This was 
therefore not only with respect to Marconi's, but to all other experiments. 
I confess tbat this was to us a matter of the very greatest disappointment. 
We received nothing but courtesy from these gentlemen, and we did hope 
that there was at any rate one department of the Government tbat did 
grasp and realise the enormous advantage of communicating between all 


the lightships and the shore. I must confess that it seems to me incredible 
that any reasonable man should doubt that mdre lives and more cargoes are 
likely to be saved if there is such communication than if we go on in the old 
system that has been followed for so many years. The South Foreland 
commuoication was put up at our expense, but in Germany we are being paid’ 
for puttiog it up on a lighthouse and a lightship, as well as on the largest 
of the North German Lloyd stea nera. Next week I hope that that steamer 
w ll pass the Isle of Wight and Poole, and will be in communication 
with our stations at the Needles and at Poole—another instance, I 
am afraid, in which we sball find the lead being taken by Germany. The 
report goes on to speak of what was done by the system during the naval 
mauœuvree. You are aware that Mr. Marconi was on board during the 
autuma in the course of the Naval manœuvres, and very important 
demonstrations of his system were given. Iam not going to repeat what 
the report states in this matter, except to say that communication was 
kept up in the same way day and night at a distance of 70 miles, and while 
vessels were going through the dark at 20 knots an hour. But the 
interesting portion of the paragraph is where it is stated that the results 
were most satisfactory, and it is expected that the company’s system of 
wireless telegraphy will henceforh take its place as part of the equipment 
of Her Majesty’s ships." I believe that it 18 going to do so ; but you will 
ask—on what terms? To that I must reply that we cannot tell you, and 
for this reason : probably everyone in the room is aware that until the 
passing of the Patents Act of 1883 the Crown was exempt from all 
payments with respect to patents: that is to say, when a patent was 
issued the Crown was entitled to use that patent without paying anything ; 
but by the Patents Act of 1883 it was determined that the Crown was 
subject to payment tbe same as other people. There is, however, 
a clause which eays that the Crown must agree with the patentee or 
owners of the patent as to the amount that is to be paid, and it goes on 
to say, or in default of agreement the Crown can use it on such 
terms as may be settled by the Tressury after hearing all the parties inter- 
ested.” lam not aware whether any decision has yet been given by the 
Treasury in sucha case. I have been to the Admiralty, where I was received 
with the utmoat courtesy, and they have told us that they must call upon us 
to take steps to have the matter settled with the Treasury. They, however, 
refuse to come to terms with us separately for the Navy. It is a rather 
unfortunate thing, I think, that the Crown d-termined originally to leave 
to the Post Office the negotiations as to what was to be paid, for the Post 
Office, if I may say s», has been a little spoilt by whathas been going on 
with respect to the telephone. Under th» arrangements made in connec- 
tion with that matter they get an enormous revenue — over £10,000 a 
month ; they like to obtain things very cheaply, and they did not enter- 
tain at all seriously the proposals made by us t^ them for the purchase or 
use of our patents. Although, however, a gentleman said to me to-day 
that it is very like a man fixing his own price when we come bef. re the 
Treasury, I believe that there is such a thing as justice in England ; and 
I do not believe—even after what Lord Salisbury said a few days ago 
about the Treasury—that it is possible for them to commit an abso- 
lute injustice for which there is no remedy. I therefore told the 
Comptroller that if we could prove that large commercial shipping 
compauies were willing to ay a certain specified price for the Marconi 
apparatus to be fitted on their ships, it seems impossible that the 
Government should maintain that the system was not worth as 
much on every one of Her Majeaty’s line of battleships as it was 
on the vessels of these companies I can answer for my colleagues, 
and say that when we do go before the Treasury whatever may be the 
course of procedure, we shall do our utmost to obtain justice ; arid if we 
do not obtain what we think a fair price, we shall take what steps we think 
necessary to try to obtain a better price. I cannot believe that anything 
like confiscation can be meant. 


Before entering upon a record of Mr. Marconi's work in Awerica, 
I think I should perhaps say a word or two about what you all probably 
heard of a little time ago. "There were statements in the papers to 
the effect that the company had eold the American patents. Itis quite true 
that an agreement was entered into for the sale of those patente, and it 
seemed very much as if it was coming to pass. The very influential 
men on the other side of the Atlantic who were concerned in this 
agreement went so far as to register & company, but there was 
in the agreement an option, and after mature consideration they 
determined not to exercise that option. The negotiations were there- 
fore brukeu off, but at the same time we have uot parted in anything 
like dissension, so much so that we have promised that when we are 
prepared to go f.rward again, we shall give the geatleman who was the 
leader of these very influential mea in New York the opportunity of taking up 
the business. You know how successful Mr. Marconi was with respect to 
the New York yacht races. We were all very excited about them, 
and the only iuforination we got about them on several days was through 
his system. But a very much more important matter than this was the 
relation between the Murconi system and the United States navy, and I 
have seen it stated that the American navy are going to introduce another 
system, and are adverse to the M.rconi system. I do not believe that 
there is any foundation for that, and I will read a let-er from the United 
States Navy Department, which was received by Mr. W. W. Guodbody (a 
director) shortly after Mr. Marconi returned from the United States. 
The letter, which is from the Secretary of the Navy Department, and which 
is dated Nov. 11 last, says: ‘‘The Department desires to express its acknow- 
ledgment and thanks for the demonatration of the Marconi system of wireless 
telegraphy recently given by you before a naval board. The Department 
further desires to congratulate you upon the success attained, aod upon 
the probable further perfection of the system. The certainty of trans- 
mittiog a signal under conditions impracticable with any other known 
method renders the Marconi system of great value. The Department begs 
to express the hope that you will further perfect the system, and will be 
glad to learn, in the future, of any progress made in this direction.” 
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There is a very simple reason for Mr. Marconi not continuing the experi- 
ments with the United States Navy Department—namely, they asked 
things to be done the patents for which were not complete. In America there 
is no provisional patent, and the patents were not complete. They will be 


. completed, however ; and I have no doubt that when they are completed and 


ready to work, we shall be glad to accept the invitation conveyed in this letter 
by the Navy Department at Washington, and give them information so that 
they may go on. 

I need not dwell very lengthily on the courtesies which were exchanged 
between England and France during the British Association ineeting at 
Dover in 1899, but the interest to you is not what took place, but the 
result of it, which is this—that whereas the distance between the South 
Foreland lighthouse and the East Goodwin lightship is 12 miles, the distance 
between the South Foreland and Wimereux is 30 miles, and what was done 
demonstrated the progress of the Marconi system. But that 30 miles 
is really of no more interest now than the 12 miles was at the beginning, 
because we know that distances up to 80 miles are easily within 
the compass of the Marconi system. Reference is made in the 
report to the tailing for South Africa last November, under agreement 
with Her Majesty's War Office, of six assistants with apparatus. On 
this point I must confess that it is a matter of very great disappointment to 
us that the War Office were not a little earlier in coming to us and letting 
the assistants go out. It is painful to think how much has been lost owing 
to our not having had the apparatus in Kimberley or in Ladysmith. 
If General Buller had had the apparatus with him and there had 
been one in Ladysmith, I have no doubt that they would have been in 
constant communication, daily and nightly, with the town. They have, 
however, been outside all the time. Not only that, but they have had 
no poles; they could not get them. Eventually poles had to be 
taken up to the fromt from Cape Town. When our assistants went 
out the arrangement was that they were to operate at the base 
and in communication with the ships, but they volunteered to go 
to the front, feeling that that was the only place where they could 
be of any practical use. You have seen stories in the papers that 
the system was unequal to the work owing to the iron in the hills. 
A gentleman wrote to me who knows a good deal about it, and said that 
it was not the iron in the rocks that prevented the working, but the wood 
in the heads of those who thought that such a thing could possibly prevent 
its working. I can only repeat what Mr. Marconi so well said in his most 
admirable lecture at the Royal Institution a fortnight ago as to the 
immense advantage that the system would have been had the apparatus been 
out earlier. They had to resort to kites, and the air is so variable at one 
place you can fly a kite, whereas 30 miles off there might not be wind enough 
to do so, it is impossible to communicate. Where are they now? I have 
in my hands two letters—one from Pietermaritzburg, where they are 
doing nothing. and the other from De Aar camp, where they are erecting 
the poles and are perfectly ready to u«e the apparatus. Practically, how- 
ever, it has not at present been of any great use. I am glad to say that I 
have received a letter from the War Office, dated on the 16th inst., in 
which they inform us that if our assistants are wounded or killed com- 
pensation will be given to them exactly the same as if they held 
the rank of lieutenant in the Army. I am sorry that on the 
firat occasion of a war since Mr. Marconi’s system was invented greater 
advantage has not been taken of it; but, speaking honestly and straight- 
forwardly, I say that tnere has been no breakdown of any kind or 
description in South Africa of the Marconi system where the conditions were 
such as are necessary for its success. 

I think the next point in the report of the directors which I may deal 
with is where we say we sball take the opportunity of this meeting of 
placing the position of the company before the shareholders. There are not 
many shareholders present, but I am aware that I am speaking to 
the whole body of shareholders, the greater part of whom, I may state, do 
not live in England, but in Ireland, and we have told them that they shall 
have a report of to-day’a proceedings. I do not know how many of the share- 
holders of this company have faced the question as to what the business 
ia on which we are engaged. I know that every lady and gentleman in the 
room is aware that the wh: le thing is new, but I do not know how far the 
question has been studied as to what it is on which we are engaged; and if 
you will permit me I will make a few remarks on this matter. It has been 
my duty since I have been connected with this company to go abroad 
several times. I have been to Berlin, Paris, and Brussels, and I have met 
with men of vast experience—some of the very leading financial men on the 
Continent—and it has been my duty to try and make up my mind as to 
what it is we are dealing with. If you will allow me to occupy a little 
more of your time, I hope to be able to show you what i believe 
to be is the vastly important enterprise on which we are engaged. 
I divide the probable business of the Marconi system into four great 
heads. One is land. What, however, it can do on land I 
am not going to occupy any length of time in speaking about, for this is a 
problem for the future ; but I should not be at all surprised if the time 
comes when the land use of the system will be as great or even greater 
than the sea use. I am quite sure inasmuch as we can go very consider- 
able distances on land now, that it is almost certain that there is a future 
for it, and probably a bigger future than was looked for for the telegraph 
when the line first went from Windsor to London. The next head is 
trans-ocean. A very few months ago scientific men used to laugh at the 
idea of the Marconi wireless system ever getting across, say, the Atlantic 
and they often assigned as a reason for their view the curvature of the earth. 
With respect to the curvature of the earth, Mr. Marconi's daily practice 
from Wimereux to the Haven and from Wimereux to Chelmsford, 90 miles, 
and his experience during the time of the naval manœuvres, when ships 
were far out of sight, have led to the dispersal of that bugbear. It stands 
to reason that if the curvature of the earth does not prevent communica- 
tion in the first 100 miles, it is not going to do it in the second, or even 
thetenth hundred. I have it on the authority of the German professor, 


who knows moet about wireless telegraphy, that there is not the slightest 
reason why it should not go acroes the Atlantic. And it is not only 
the Atlantic; there are Africa, Asia, and other places. I pass from 
that, however, because it is for the future and not for the present. 
Then the third heading of my division is the combination of land 
and water, like the Andamans and Hawaii. I was asked recently to go to 
a lecture by Colonel Temple, the Commissioner of the Andamans. 
He wants telegraphic communication established between Calcutta 
through the Andamans down to the neighbourhood of Sumatra 
There is no single case in which there is more than 80 miles of 
water between the islands, ana Culonel Temple desired the support of the 
Government of India in this scheme. I may say that this is regarded as 
a matter of great importance from a meteorological point of view. The 
ships cross the Bay of Bengal on their way to and from Chine, and 
they could be warned about typhoons. That is from a meterological 
point of view; but Colonel Temple had other reasons. There were 
present at the lecture representatives of many of the i 

shipping companies, who listened to bis suggestions most attentively. 
I was ask to speak, and I said, having consulted previously 
with Mr. Marconi, that there is no reason whatever why the expenee 
of a cable should not be saved in such a combination of land and 
water, as the Marconi system of wireless telegraphy could be utilised. 
There are places in Canada and Brazil exactly the same. We have entered 
into a contract where such a use of the Marconi system is about to be 
introduced — that is, in Hawaii. I do not know whether anyone present 
has been in Honolulu : I bave been there. There are five islands, which 
are now going to be connected by the Marconi system. They were going 
to have a cable, which would have been a very expensive work. Our 
apparatus is now being made, and our assistants would have started before 
had it not been for the plague in Honolulu. You thus have a practical 
illustration as to where the system will be certainly used. Negotàa- 
tions are also going on with respect to Brazil aod Canada with respect to 
its use there with this combination of land and water. I now come to 
the last of my four divisions of this business, and for the moment it is 
the most important—the maritime, which is ready for work. What i 
the maritime business! Ships at present come close ia to the shore 
in order to signal, and the vast amount of busines that is dome 
in signalling shows that all vessels when they are coming in are 
very anxious to be reported. Of course, the business that is dome 
at present is important, but I verily believe that it is insignig- 
cant compared to the business that will be done through the 
Marconi system. The ships crowd in at present cloee to shore, and 
especially in foggy weather, and there are two serious dangers involved : 
they come close in to the shore, and they crowd into a very limited space. 
Under the Marconi system they can telegraph 10 or 20 miles from 
the shore, and just as usefully in a fog. It is a curious fact, but it 
is rather easier to work in a fog than at any other time. There ia no 
necessity for the vessels to come near the coast or to crowd in to such a 
very small space as they now do, rendering a small zone abeolutely full 
The apparatus is going to be put on to the South-Eastern and Chatham 
and Dover steamers, who are now obtaining permission from the French 
Government to use the Marcoui system in the harbours of Boulogne and 
Calais, We have also reason to know, in regard to this matter, that our Post 
Office wanted to know what the arrangements were. I am not going to dwell 
on the Post Office monopoly, but I think I am quite safe in saying that that 
monopoly cannot extend beyond three miles out at sea, and wbile our ships 
can speak at 10 or 12 miles distance out at sea we cannot be brought under 
the Telegraph Act. There is also another arrangement —it is not abeo- 
lutely completed—but a provisional arrangement has been made that if 
the ship of the North German Lloyd which is to be fitted next week is 
successful, they will apply the apparatus to their very large fleet. 
You all know what Mr. Marconi did when he came from America in the St. 
Paul"; but although you all know it, it is essential to bear in mind just 
now that it is possible at this moment to speak at a distance of from 40 to 80 
miles away from the shore. That opens up an enormous new vista 
for a novel kind of business—I mean sea telegraphy. I do nut think 
there is any doubt that sea telegraphy will become as common as land 
telegraphy. At the present moment it is limited ; but in the course of 
a very few years when you go to sea you will be able, I believe, to keep 
up communicating the whole way along the coast; and for this reason 
it isa matter of the greatest importance that we should have throughout 
the world one system as to rates, rules, and regulations for commu- 
nicating between the ships and the land. If we had one clase of 
rates in one country and another class in another, the utmost confusion 
would prevail ; and we must therefore get into international relations in 
respect to charges. It is also a matter of great importance that we should 
get into these international relations as soon as we can, because there are 
rumours of the probability of the French Government calling a conference 
to deal internationally with this question. I hope that we shall be able to 
deal with this international question commercially before the Governments 
themselves take the initiative. This being arranged, I hope that we shall 
be able to succeed in showing all the Governments that we are noi 
opposing telegraphy, but that we are going to add enormously to their 
business— that we shall bring to it an enormous increase of revenue. 
Half the ships that sail the sea are English, but they go off to 
the teeming populations of the East. If you will take a map, you 
wil see that the important places we have got to deal with in 
thinking of all the ships that go to the East are Ushant, Finiéterre, 
and Gibraltar. France and Spain are the countries that we must get into 
relation with if we are going to make this Marconi system as successful 
as it can be made—if we are to do the largest amount of businees that 
might be done. I do not believe that the ships will go to the expense 
that will be necessary if they can only, by the use of this system, 
report themselves when they are getting to land. If this system is 
pressed into its largest possible use, it will enable every person on 
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his way to India and China to communicate with the shore day by day ; 
and, just as a newspaper was published on the “St. Paul,” so they will be 
able probably to receive their papers daily at breakfast on board 
ship exactly as on the St. Paul" In order to get influence on the. 
Continent, the board are proposing that there shall be an international 
company, the chief Continental agency being in Brussels, for the reason 
that Belgium is a neutral State. Brussels, as you know, is a very 
successful financial centre. Then there will be representatives of England, 
France, Germany, Spain and Portugal. We have therefore placed ourselves 
in negotiation with gentlemen of the higbest position — well-known men 
—kuown tbroughout Europe for their enterprise, their success, and their 
integrity. We are going to ask them to form with us a company for the 
purpose of dealing with these maritime rights. We are not going to sell 
any patents to them, but are only going to give to that company (we 
keeping all the patents to ourselves) the right to uae the patents 
for maritime purposes. — Lest any shareholder in this company thinks that 
we are going to part with any portion of our business which is of value to 
us,an arrangement bas been made by which this company will receive 
100,000 fully paid up shares, and according to your rateable holdiog of our 
shares, the shareholders will beable tosubscribe at par for £1 shares up toa 
further 100,000 in number if you choose to take them. If you do not care 
to do so, there are a body of guarantors who are willing to guarantee that 
amount of capital, and they will receive no money at all, but simply have 
a right to call on 145,000 shares at par within a certain period. You will 
receive a circular with full particulara in the course of a very short time. 
I cau quite believe—because I have been spoken to on this subiect —that 
there are some shareholders who think that we could do thir work ourselves, 
and probably some of them think tbat we could do it even better than the 
gentlemen on the Continent whom we are asking toact with us. I believe - and 
itis not only iny own opinion, but is shared by many leading financial men — 
that in the present position of politics between England and France and 
England and Spain it is not unlikely that we should fiud it difficult 
to negotiate with the foreign Governments with the view of getting 
any rights—to utilise this great invention: and our chance of being 
able to get concessions from these foreign Governments is that they 
should be approached by men known to them. You will receive a circular, 
however, and no one will be asked to subscribe to this new company 
without these particulars being placed before him. I can only say, 
speaking in the presence of my colleagues who have «seen the 
names confidentially, that I believe it would be impossible to 
find in Europe men more representative, more important, or men of 
higher position ; and they will have a chance of duing our business for 
us and with us in a way that we could not do ourselves. I hope that 
we are not going to limit this business to the small amount that we 
ourselves can do just about these shores; whereas if we avail our- 
selves of our opportunity and make a great feature of this inter- 
national agreement, we shall be able to do a vast amount of 
business, reserving to ourselves, remember, the whole of our patents, 
and also reserving to ourselves the whole of the United States. 
We should probably then be able to stand before you some day cougratu- 
lating you on being connected with one of the largest and most important 
international companies that exiet in the world. I have detained you 
very long, and I thank you for the very great patience with which you 
have listened to me. I shall now be very glad to answer, as far as I can, 
any question that may be asked, but in the meanwhile I beg to move 

“ That the report and accounts be received and adopted.” 

Mr. JAMES F. BANNATYNE seconded the motion. 

Mr. WILLIAM SMITH asked, as regarded the proposed international 
company, whether the directors would complete the bargain with those 
whom they were negotiating, or whether the shareholdera would be called 
together to confirm tbe agreement before it was made legally binding. 

The CHAIRMAN : There was one point I omitted to state, and perhaps 
you will let me say it now. The mode in which it is intended that the 
capital of the company should be dealt with is as follows: This company 
is first to receive £100,000 in fully-paid shares, and we pay nothing for 
them ; next there is a sum of £100,000, which the shareholders of this 
company will be entitled to subscribe for at par; and then there ia 
£145,000, which will be “at call” to those gentlemen who guarantee the 
£100,000 or any part of it which you do not take up. Therefore, suppos- 
ing, as is intended, there should ooly be £25,000 called up at once, the 
position of the international company on starting would be this— that we 
should have £100,000 in fully paid shares, and there would be £25,000 
of working capital; but there would also be the guarantee from the 

arantors. - 

Mr. SMITH said the chairman had given the shareholders no information 
whatever as to any tangible [results of the working of the company. 
The balance-sheet showed a very large and constant expenditure, but 
nothing had been said as yet as to any receipts. It might be that 
no receipts were to hand at the time the balance-sheet was drawn up, 
but certain contracts had been entered into since. No mention, however, 
was made as to what the earnings of the company were, although it 
had been in existence for some two or three years. The shareholders 
had been very patient, but he did not think that they would be able to 
live much longer on expectations. 

The CHAIRMAN: Mr. Smith has been a director and therefore knows a 
great deal about the company's business. I can only say that I believe that 
the first paragraph of the report contains the best answer to what you have 
said —that the year that has passed must be considered as another year of 
experiment and development." Then, with reference to the remark that 
the shareholders have exercised very considerable patience, I have not a 
word to say except this—that I do not think there is a single electric 
company that is paying a dividend that ever did so iu the first two or 
three years—I was going to say the first four years As to patent 
companies, I can only say that it is far more usual for a company to be 
our or five years before they even lay a commercial foundation in an 


absolutely novel business. I want the shareholders to realise that tliis is 
an absolutely new business. We all know what the position was with 
respect to the telephone. J can only say that another company 
on which I was at the very commencement, which is now paying 
dividends regularly, and which has paid back dividenda from the 
first day to tbis—that that company was six years before it paid a 
dividend. Of course, there has been a good deal of talk as to what-the 
company might be going to do, but the greater part of the time, if I have 
been correctly informed, has been taken up by the question of selling 
the patente. For my part, I think it is a comparatively easy thing to: 
sell à pateot. I may tell you that we think we have at this moment 
sold a patent for a distant country for a satisfactory price. I do 
not say that we have abeolutely sold it, because when you are dealing 
with matters of this kind, with people thousands of miles away, it would 
be very unsafe to say so. In connection with no invention of this kind 
has a commercial business ever been established under four or five 
years. 

The motion was then carried. | 

After the re.election of the retiring directors, Messrs. H. Jameson 
Davis and William W. Goodbody, and the re-appointment of Messrs. 
Cooper Bros. and Co. as auditors, l 

The CHAIRMAN said : In my endeavour to close my remarks quickly, I 
omitted to say one thing. We have got an asset that seems to me to be of the 
greatest possible value. I refer to the patents that are now being taken out, 
and are being developed. In anew business like this, in a matter that no 
man has experience of, and in connection with which everything 
has to be thrashed out ab oro, it is essential that we shculd take 
time, and if we do not we shall not rear on the foundation which 
has been laid the successful business we hope to build up. During 
these two yeara the foundations have been laid, so do not run away 
with the idea that the time has been wasted. I now move— 

* That the Directors be requested to procced with the negotiations referred 
to tn the address of the Chairman.” 

Mr. MARCONI: I have inuch pleasure in seconding that resolution. 

Mr. SMITH : Shall we not be called together to confirm the arrange- 
ment which you make? Is it proposed to sell to these gentlemen the 
exclusive right to use the patents for certain purposes? 

The CHAIRMAN: All that is going to be done is to give them the 
exclusive right to exercise the patents for maritime purpo:es. but from 
those rights certain countries—like the United States and some others — 
are excluded. I am reminded that another element of profit is that we 
retain the sole rights for manufacturing all the Marconi apparatus, and 
I hope that before two or three years are over our heads we shall have 
developed a very large manufacturing business. I look on that as a very 
solid asset. 

Mr. SMITH: What do you mean by maritime rights —trans-ocean— 
between ship and ship or ship and shore ? 

The CHAIRMAN: Land is excluded and trans-ocean is excluded. It 
is mainly from ship to shore. e 

Mr. SMITH held that until by the company's system communication 
could be carried on across distances, from this country to the Atlantic, 
they were not likely to get much revenue from the trans. ocean field. 
He thought it came to this—that what they had proved to be of 
value, what tbe public outside the shareholders had realised to be of 
value, and on the strength of which they were likely to take up shares in 
any flotation that might be made—that all this benefit was goiug to be 
handed over to the new company, in which this company were going t» 
have 100,000 shares, or two-sevenths of the capital of the new company 
Certainly the shareholders would have the right to take up another 100,000 
shares, but they would have to pay for them. He thought that when 
the whole scheme was arranged the shareholders should be invited to 
attend a meeting and express their view on what was finally proposed. He 
thought it was too much te ask the shareholders to give the directors à 
blank cheque when they might find later on that they had parted with the 
most valuable assets they had. He should strenuously oppose the giving 
of such powers. 

Mr. L. DAVID considered Mr. Smith took a wrong view of the 
matter. 

The CHAIRMAN: I wil now put the resolution, but will first say 
that it is really within the option of this company to hold four-sevenths 
of the capital of the new company. 

The resolution was declared carried by 12 to 6. 

The CHAIRMAN : I now propose— 

* That the name of the company be changed to that of Marconi's Wireless 
Telegraph Co. (Ltd.).” ns 
I am responsible for suggesting this change. Mr. Marconi's interest in this 
company is enormous, but he is nct a supporter of this change. Although 
he does not object to it, he desires it to be known that the alteration 
comes from someone else. It woullbe a thousand pities that we should 
lose that personal interest in the nante, and I therefore move this resolu- 
tion with the greatest pleasure. 

Mr. JOHN MOONEY seconded the motion, which was carried unani- 
mously. 

The CHAIRMAN then proposed that 

“The remuneration of the directors shall be the sum of £1,000 per 
annum, and in addition thereto, in any year in which the dividend or 
dividends declared and paid on the ordinary shares of the company shall 
be in excess of the rate of £7 per cent. per annum, the remuneration of 
the directors shall, for every such year, be increased at the rate of £500 
for every additional £5 per cent. paid in dividend on the ordinary shares in 
excess of £7 per cent. per annuum, but so that in no case shall the entire 
remuneration of the directors for any one year exceed £35,000 ; and the 
remuneration shall be divided between the directors in such proportions 
as they may from time to time determine." 

The resolution was carried and the proceedings terminated. 
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Charing Cross and Strand Electricity Supply 
Corporation (Ltd.). 


The annual ordinary general meeting of the shareholdera of this com- 
pany was held on Tuesday, at the otfices of the company, 15, Maiden-lane, 
London, W.C., Mr. W. F. FLADGATE (chairman of the company) presiding. 

The SECRETARY (Mr. E. Wilmot Seale) having read the notice calling 
the meeting, 

The CHAIRMAN said: Gentlemen, in moving the adoption of the 
report and accounts I feel that we havean exceedingly satisfactory story to 
tell you. Last year we considerd that our position was a good one, and 
that the progress we had made was very satisfactory ; but this year we 
come before you with an increased income, a more fully developed 
business, and with our reserves very largely augmented. I do not pro- 
pose to trouble you at any length by going through either the report 
or the accounts. The report speaks for itself, and the accounts probably 
all of you have investigated, and if there are any questions which you 
wish to ask, «r explanation that you seek upon them, I, or the accountant, 
who is present, will be able to supply you with all poesible information. 
There are, however, one or two general matters in connec'ion with the 
company to which I should like to call attention, and the first, and 
probably the most interesting, is the increase which we have made 
during the past year. Our sales for 1898 amounted to 3,240,000 units. 
and our sales for 1899 to 3,862000 units, this being an increase 
of no less than 615,000 units, or 19 per cent. upon the whole sales. 
I cannot help thinkiog tbat this alone shows very clearly how much 
the reputation of this company bas been sustained in the dis- 
tricts that we supply. The number of the lamps connected, which of course 
increased as the sale increased, is again remarkable. In 1898 whicb, as I 
have eaid, wes a good year, we increased our number of lamps by 26 000, 
and in 1899 we have increased the number by 48,000, which, I think, ie a 
very startling amount to be able to report. Our largest increase was 
where I expected it would be- in the Strand district. Then. again, the 
result of our increased sales has been satisfactory. Iu 1898 the reeult ot 
our sales was £59,000, and in 1899 it has been £69,700. With regard to the 
expenditure on coal. For some time we were not by any means happy astothe 
amount of coal consumed. We thought we consumed more than we 
ought, and we found tbat one reason of our greater consumption was 
the fact that some of the boilers supplied to us, and which we had every 
reason to believe to be good ones, were not working in & way that we 
considered satisfactory. We hope and think that we have now put an end, 
to a great extent, to that difficully ; and the proof of the pudding is in the 
eating, or, in this case, in the consumption of coal, aa you will ree when I 
tell you tbat, with the large amount of extia work we have done iu 1899, 
as compared with 1898, we have actually consumei 104 tons less of coal. 
The effect of this may not for the moment appear to be very large, but I 
will give a few figures which will show it clearly to you. The price of 
coal, as you know, was last year very high, considerably higher than 
in 1898. If the average price in 1 had been the same as in 1898, 
it would have meant a sum in our pockets of no le.s than £3,:92. 

"Therefore, on that one item we should have largely increased our profits. 
Our net profit for 1899 amounts to £27,677, as against £21,377 for 1898, 
and that is, I thiuk, a very satisfactory result. It has not been arrived at 
without making due provision for repairs. The keeping of our stations, 
mains, and plant in the very highest condition possible is one 
of the most important things which our engineer has to look to; and in 
the income account of the current year no less than £5,000 has been 
spent upon repairing plant, machivery, aud mains. We have set aside for 
the depreciation of machinery, in addition to what we have actually epent 
on keeping it in order, £8,000, against £7,000 last year, the increase being 
consequent upon our having increased our machinery. After having done 
this we are able to recommend, and we truat you will agree with us, in 
declaring a dividend at the rate of 9 per cent. per annum: and I 
trust that you who followed our fortunes when we put our capital 
before you last year and subscribed to it, will regard it as a very satisfactory 
return on your subscription. This brings meto the capital account, which 
now stands at £350,000, with practically, I may say, no debenture debt 
whatever, as all that there is left of the old debentures was a sum of 
£25,000 odd, which was due at the end of the last financial year. 
We did not consider it necessary last year to deal with the outstanding 
debentures. We shall have to deal with them this year, and we will 
do so when we deal with the capital The result of our issue of 
shares at the beginning of last year was this: We were able to put 
into our reserves a very large sum. We have put to our share premium 
&ccount, after deducting expenses of issue, £99,000, and we have dealt with 
it in the following way: We have put £9,000 to capital reserve account, 
and we thought it right, having regard to the fact that our station at 
Lambeth ie held on a leasehold tenure, to begin to write it down, although 
we have little doubt that we shall be able to get a renewal of it at 
tbe end of the term. Therefore we have set up a leasehold depreciation 
account with £5,000, which leaves £85,000 to bring forward ou the «hare 
premium reserve account. Now, theresult is this—our reserves altogether 
now amount to E157. C00, or 40 per cent. of the share capital of the company. 
Itbiuk we may fairly say that these figures are satisfactory. There 
are two companies, both of which are doing good business and which are 
working in this neighbourhood, the St. James’ and the Westminster. The 
St. James’ proportion of reserves are 17 per cent. and the Westminster's 
20 per cent. Therefore, at any rate as far as reserves are concerned, 
between us and the two companies mentioned, we hold a very much 
better position than either of them. With regard to these reserves, I have 
little doubt that some of you gentlemen will say, What have you done with 
them? We have put them into our business. and we consider, having looked 
at the matter from every point of view, that that is the sen- 
sible way of dealing with our reserve capital. When we were fighting 
with the City of London Electric Supply Co. before the Parliamentary 


! *. 
committee last year, one of their great grievances was that under 


the terms of their arrangement with the City they were bound to inve« 
their reserve fund in what are called gilt-edged securities, while we were 
under no such obligations. Whether or not there is any bardship in x 
investing the reserve fund is a matter of opinion, but| the result of 
investing any portion of our reserves would be to bring in an income of 
perhaps 24 or 5 per cent., while by using it in our own business we increase 
our power of earning money without paving anything whatever in the 
way of interest on such capital, except the loss of that small percentage. 
That being so, it seems to me better policy to use the reserve in our 
bueiness and not to have to vorrow moner, which otherwise we should 
have to do and pay a considerable rate of interest on it. As regards our 
stations, we have at the present time three actually ia working order— 
Lambeth, Maiden-lane, and Short’s Garden. Lambeth station is rot 
yet completed, at Short's Garden there is yet some work to be done, but 
it is doing its work well: aod the present capacity of these atations is sufi- 
cient to supply 250, (OO lamps. Against that our present supply is 190,00 
lamps, so that we have the power to supply a further 60,000 lamp: which vil 
soon be used up in the course of the increase of our business: and I mav ay 
at once that our engineer, who has gone very carefully into the matter. 
tells us there is no doubt whatever that in order to compete with 
the demand of our districts—the Strand, St. Giles. Holborn, St. Martins 
—independent of the City district—we shall have to spend lege 
sums on further machinery, on further mains, and on further su tom 
but on this subject we shall shortly have to call you together. 
Dealing now with the general position of the company, [ cannot help 
congratulating the shareholders upon the working of the whole of the 
districts. Instead of there being any falling otf in any part, every 
department shows an increase, and during the past year 300 more 
customers have been obtained, making the total number 1,300, wbile 
the future seems to be most promising. With regard to the City, yo 
will remember that when I was addressing you last year I told you we 
were applying for, and hoped to get, a provisional order for dealing with 
the City. We have got the order. As to the value of that order to u. 
personally I have no doubt; as to the way in which we are going to wort 
it, that has been a matter of grave consideration to the board, and for 
practical pur poses I may say we have arrived at a conclusion, the results o 
which will be put before you at the special meeting. One of the greats 
advantages of this order to us, to my mind, is that «t gives uea very large 
area of supply; that that large area will make it worth our while t 
build, a large station in order to really be able to compete not only m 
the City when in working order, but in the West-End districts which we are 
supplying. We have made arrangements for acquiring a large plot of lani. 
over 71 acres, at Bow, and we are promoting a bill to obtain Parliamentary 
powers to run our mains from that etation to the City and through the 
City to our existing stations, thus to be able to link up the whole of our 
etations and to make the one supply supplement the other. Under va 
provisional order for the City we are bound to give a separate pis 
lation for the City, and that will be provided for, as on the land we 
have acquired we have ample room to build two stations. I thiok I have 
now touched upon all the importan: points, and the only ars 
that remains for me to say a few words upon is the capital UT 
resent capital is all issued. Our present power to issue debenture ; 
imited to £150,000, Without in any way committing myeelf to idm 
would like to tell you this: that in all probability the course that we i 
adopt will be that we shall ask you to increase the whole of é 
share capital, both ordinary and preference. and also ask you to m 
our powers to borrow upon that capital. We shall estimate wbat 
believe, wholly irrespective of the City order, will be the Dee T 
amount of capital required to fully complete the whole of our zu 
in the districts of St. Giles, the Strand, Holborn, aad St. Martin 4. Ji 
addition to this, there is the City undertaking to be dealt with: yn 
probability what we shall suggest to you to put into that und id 
is £200,000, which will be dealt with by a ecparate capital, or by so! 
means which will not have the effect, of jeopardising your dividends us 
the year or so in which thet money may be more or les 0 ie 
idle. I say more or less lying idle. because, as a matter of fact, at 
present time we are doing work in the City. We have been inp 
there, as far as the customers are concerned, with open arms, om 
if we bad an inatallation in the City in working order get 
might have a great many orders, many of which we have 5 yA 
to refuse. That is the position of our company to-day. uH 
been able to earn a 9 per cent. dividend and to put by to reserve? x 
amount of money, and we stand before you as a successful prim 
Before finishing I want to payatribute to the officers of the company, edi A 
whose good work we bave heen brought into our present position. ! nd 0 
say a word of approval of the services of Mr. Seale, our 5 their 
Mr. Patchell, our eogineer. I can only tell the shareholders adn sud. 
respective departments they, as well as the o'ber members of 15 de 
have worked zealously and carefully, and that though the board hav 
a considerable amount of work, and give such time and intellige now y 
possess to the affairs of the company, they could nat have produ the 
thing like the result shown by the report but for the ae e 
I pow move the adoption ot the report and à 


Iv 
Mr. LAURIE: In ths report you say, The provisional order to sup 
electric energy within the City of London, referred to in t : 
report for the year 1898, was granted to this corporation by the lr 
Trade, and the order confirmed by Parliament. Some mains dnd e 
been laid in the western portious of the City, and eupply 89610 it ss 
existing stations of the corporation.“ Then in paragraph [ freehol 
' The directors have made arrangements for acquiring 74 acres © of the 
land at Bow, The greater portion will be devoted to the purpose be 
City provisional order, which provides that a separate station 
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erected for the purposes of supplying the City.” No doubt the chairman will 
be able to say that the Board of Trade in their order have given us permission 
to use our present power until the City station is complete. If the chairman 
could tell us that, [ think it would reassure a good many of our shareholders, 

Mr. SQUIBB: Will the City business stand on its own merits, or be 
thrown into the general pot of this company's undertaking ? 

Mr. J. WATSON : I heard a report the other day that the London 
County Council were likely to require the site of this station at Maiden- 
lane. Is there any truth in that ; and if so, what would the directors pro- 
pose todo? May I ask you also to tell us how many lamps this company 
supply in the City now, because that isa very important matter. It seems 
to me that at the low price of 44d. you cannot make a large profit 
unless you supply some millions of units. i 

The CHAIRMAN : As to transgreasing the provisional order in supplying 
the City, we ure doing nothing whatever of the kind. We may supply the 
City from our own mains to avy extent that we choose. All the clause 
providee is that, for the protection of the City, within a certain period — 
—two years from the date of the provisional order — we shall erect a station 
for the City itself. As to some of the other questions asked, I prefer not 
to give information to shareholders as to plans which are not complete. 
I have been asked what benefit I expect the City undertaking will be, 
and I may say that I expect it will be considerable. The Metropolitan 
Co. fought vigorously to get the order, and besides them there were other 
people, whom one cannot put down as fools, who tried after the same thing. 
The same comments that we have heard to-day were made when we went 
in for the Strand order and the Holborn and St. Giles orders, but in each 
case we have been justified by resulta. 

The resolution was then carried unanimously. 

Messrs.G. H. Brougham Glasier and J. M. Gatti were re-elected as 
directors, and the sum of 1,000 guineas was voted as directors’ remuneration. 
The reappointment of Messrs. O. R. Johnson and Son as auditors was also 
approved. 

A cordial vote of thanks to the chairman and directors brought the 
proceedings to a close. 


Edison and Swan United Electric Light Co. (Ltd.). 


An extraordinary general meeting of this company was held on Tuesday, 
Mr. J. Staats Forses presiding. The object of the meeting was to con- 
sider the resolution authorising the creation and issue of £300,000 5 per 
cent. debenture stock. 

The SECRETARY (Mr. H. Charles Gover) having read the notice 
convening the meeting, 

The CHAIRMAN introduced his remarks by referring to the very small 
number of shareholders attending. He said it was somewhat discouraging 
to those who took upon themselves the great responsibility of managing 
other people's business to find so few people take an intereat in their own 
affairs. Continuing, he said: I daresay that few people who are inte- 
rested in this company understand the least about the character of the 
business in which they have put their money. You know that when 
we started we were protected by patents. We could then charge anything 
we chore for our goods. Then followed the time when the patents 
expired and the business was thrown open to the world, and we had to 
enter into competition with others as clever as ourselves. But we 
retained a considerable business after the expiration of the well-known 
Edison and Swan lamp patent, or perhaps I may say, in the presence of 
Mr. Swan, the Swan and Edison lamp, because it is a very singular fact that 
Swan's patent has worn out the Edison lamp in this company. Our lampeareall 
made on the Swan patent, our customers having elected to use the Swan as 
against the Edison lamp. Later we bought the patent of a lampholder, making 
& large number of these ourselvea and licensing other manufacturers 
under the patent, they paying us a royalty. In 1894, therefore, when 
the Edison and Swan lamp patents expired (we were then receiving 2s., 
2s. 6d., and 2s. 9d. for our lamps, whereas we are now glad to get 1s. ld. 
or 1s. 2d.) the profits on our business were £27.900. Between 1894 and 
1885 the profits dropped to £19,400, or a decrease of about £8,000. 
Between 1895 and 1896 a further decline of £3,300 occurred. In 
1897, however, our business began to expand—in fact, we pushed it. We 
were face to fase with competition, but the electrical business was rapidly 
expanding under what was called the wholesome breath of competition," and 
our profits rose to £20,000 in 1897, and in 1898 to £26,700. At the end of 
1898 our lampholder patents expired, which had been bringing us in 
during the two or three preceding yeara about £8,000 a year, so that in 
1898 we emerged into the open market without auy protection whatever. 
Notwithstanding this, our profits for the year ended June 30, 1899, rose to 
£32,200. This justifies us in looking forward to the future. The 
character of our business has greatly changed since 1894, and from being 
mere makers of lamps we have become makers of fittings, electroliers, 
generating machines—in fact, of everything that is used by electric light and 
power contractors. We do no installation work, but confine ourselves 
to the manufacture and sale of the immense variety of articles involved 
in electric installation work. This expansion means of course the locking 
upof money. In our balance-sheet for the last complete year (to June 30, 
1899) particulars are given of how this money is locked up. Firms engaged 
in installation work (and there are hundreds of tbese) are frequently 
short of capital. Some of the firms are very wealthy, but they 
are governed by what is called “ the custom of the trade, and this 


* custom is that the unfortunate manufacturer or dealer who is to supply. 


their wants has to wait a long time for his money. The tradition 
is three months’ credit ; and after this it frequently requires another two 
months to extract your account from your customer, who threatens, if you 
press him too hardly, that he will go elsewhere for his goods. We have, 
therefore, in a measure to finance a great number of people. In our 
balance-sheet to June 30 you will see sundry debtors and debit 
balances to the amount of £90,000. This is a big sum to lock up, 


and is a considerable percentage of our whole income. Another 
matter which leads to the locking. up of capital is our large number 
of depóts where we have showrooms and storerooms to enable 
buyers to select the goods they require, and this means the locking up 
of a vast amount of money. Our last balance-sheet shows that in thie 
way we have £1€8,000 locked up in things which take their chance of 
being sold, and as tbis businees goes on increasing from year to year— 
remember that we doubled our profits in three yeara—if we are to go on 
we must have more money. One other disadvantage of the lock up of 
our money is that when we cannot get our money we cannot pay tbe people 
from whom we buy. In making large contracts for platinum, copper, and 
other raw materials used in thebusinese, we find that when we bave tue money 
at hand we can obtaia these goods on more moderate terms iu the form of 
discounts for cash down or within a short period. The locking up of 
our floating capital in financing other people leads to our getting into debt, 
and already we owe our bankers about £40,000, and bankers are not 
philanthropists and do not lend money without interest. That, gentle- 
men, is the state of our affairs, and in the opipion of your directors means 
that we must have some money at our command. I am satistied that if 
we bad more money we should have done even a larger business than we 
have and a much moore profitable business. Ax soon as we have the means 
we have a very large future before us. Your directora have come to tbe 
conclusion that the most economical and possibly the only way of dealing 
with the position is to raise debenturer. We have thought out whether 
it was possible to raise share capital. For some reason which I cannot con- 
ceive - and I am a pretty large holder myself of shares in the company— 
these shares are always at a discount, a state of affairs absolutely unjustitied 
by anything whatever in the state of the business, We pay 6 per cent., 
have done so for two years, and shall go on doing so, I have no doubt. 
Share registers are instructive documents, and it is not uncommon to find 
that your shares are bought for £2 and sold for £2. 5s. or £2. 108. 
by the original purchaser t» some other person, and this is constantly 
going on. I cannot tell why this is so, but ( think the shareholders ought 
to know it and protect themselves by declining to sell at these low prices. 
This is at any rate an objection to our issuing shares. Another diead- 
vantage is that we have a sleeping partner in this concern. The B shares, 
as you know, represent the interests, I think, of Mr. Edieon and his 
friends, who sold their patente to the original Edison Co. in virtue of 
a certain number of shares which stands in the balance-sheet 
at £117,000 ; and a condition of the bond is that if there is an issue of 
capital over and above the capital of the company at any time, Mr. Edison’s 
friends and himself can claim tv have one share of the sum given to them 
for every three issued. So you will see that it is improvident to raise 
money in such a way as to incur this liability. After the ordinary shares 
get 7 per cent. the B shares referred to take a proportion of tbe surplus 
profits. Therefore everything points to raising money on terms which at all 
events will give you something like 20s. in the £ and relieve you of an incubus 
which would be created by the contract between the B and A share- 
holders. We therefore recommend raising the money by issuing debentures. 
We consider the amount should be £300,000, but with this provision 
that only £100,000 will be wanted in the coming year to put us on our 
legs, pay our debts, and make us independent of bankers’ advances. The 
remainder of the £300,000 is not to be issued for the next two or three 
years, and then only to meet the expansion of our business, I now move 


* That the directors be authorised to create and issue debenture stock pro- 
viding for the payment of principal sums not exceeding £300,000 and carry- 
ing interest at the rate of not excecding 5 per cent. per annum, such stock to 
be secured in such manner (subject to the existing debenture stock already 
issued by the company to the amount of £350,000) and to be issued to such 
persons and on such terms as the directors sha'l think fit." 

The EARL OF LICHFIELD seconded the resolution. 

Col. STROUD: One of the conditions of the issue is that the first . 
£100,000 shall be so far secured that no second £100,000 can be issued 
until a certain period bas expired, but the resolution «loes not say this. 
You might, in fact, as the period is not fixed, receive power from the 
resolution to place upon the market £300,000 all at once. 

The CHAIRMAN: We bave specifically determined that we will not 
raise more than £100,060 during the present year. 

Col. STROUD: I understand that from your remarks, but it is not so 
stated in the resolution. 

The CHAIRMAN explained the expressions which would be used in the 
prospectus in connection with the first application for £100,000, and the 
explanation was accepted by Col. Stroud. 

Mr. DEEDS asked whether any provision was to be made as to the 
incurring of bad debts and other casualties. 

The CHAIRMAN : We have rather anticipated this point, as in the 
balance-sheet there is £73,000 carried to reserve out of profits. "This is 
under specific powers in the articles of associaton, and is to secure you, 
amongst other things, against bad debte, which I may say have not at any 
time amounted to a 4 per cent. 

The resolution was then put and carried with two dissentients [repre- 
senting, we believe, the B" shareholders]. 

Col. STROUD: I would like to ask a question as to the position of the 
Altrincham electric supply which figurea in our books at £40,000. 

The CHAIRMAN : We absorbed the Manchester Edison and Swan Co., 
and, among other things, that company had commenced installation work 
under electric lighting provisional orders, among other places, at Altrincham, 
where the Manchester Co. had spent a great deal of money. We havetaken 
over thia asset, and I am able to say that the £40,000, according to assur- 
ances I have had from the manager of the works, will this year be covered. 
with interest. He thinks the works will make £2,000 profit this year. 
We think that the Altrincham electric supply is a solid business. 

Some further questions having been answered by the chairman, the 
proceedings terminated. 
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Chelsea Electricity Supply Co. (Ltd.). 


The directors' report for the year ended Dec. 31 statea that in October, 
1899, an issue of £50,000 debenture stock was made at 107 per cent. This 
issue was fully paid up in January, and a Stock Exchange quotation has 
been granted. The balance of premium received, after deducting expenses 
of issue and certain incidental expenses, has been carried to reserve. In 
consequence of the exceptionally high price of coal, the directors think it 
prudent to place a special am unt of £1,096. 8s. 5d. to reserve, as provision 
for the largely increased outlay under this head of expenditure, for the 
current year. The total of res«rve now stands at £48,604. 13s. 8d. Tsa 
sum of £35,000 has been added to renewals and depreciation fund out of 
net revenue. After deducting these amounts, and after payment of 
debenture interest (£4,668. 153.), there remains a balance of £12,000, which 


the directors recommend shall be applied as under: 


Interim dividend of 6 per cent. per annum on preference 


shares for half-year to June 30 oo... eee cece cee cee cee £900 
Interim dividend of 5 per cent. per annum on ordinary 

shares for half-year to June B-... 4.250 
Dividend of 6 per cent. per annum on preference shares 

for half-year to Dee. vutf⏑. . S 900 
Dividend of 7 per cent. per annum on ordinary shares for 

half-year to Dec. 31 (making 6 per cent. for year 5,950 


£12,000 

The number of lamps connected on Dec. 31 was 128,667, an addition of 
16,280 during the year, The directors have adopted the maximum demand 
system of charge for customers on the 200 volt supply. They believe that 
this change 1s appreciated bv consumers, and that it will benefit the com- 
pany. The hire purchase system for wiring and fittings has also been 
introduced. Mr. Emile Garcke, owing to pressure of other engagements, 
has retired from the board. 


Hove Electric Lighting Co. (Ltd.). 


The directors’ report for the year to Dec. 31 shows that the quantity of 
electric current sold to consumers during the year amounted to 
444,499 units, compared with 550,554 units in 1898 ; while groes revenue 
amounted to £12,070. 5s. 8d., against £9,480 7s. ld., an increase of 
£2,589. 18s. 7d. The gross expenditure was £4,973 2e. ld. against 
£4,590. 8s. 11d. in 1898, un increase of £582. 13s. 2d., the net result being 
a profit of £7,097. Js. 7d., compared with £5,089. 183. 2d., an increase of 
£2,007. 5e. 5d. The directors attribute the successful working of the 
undertaking to the reduction made in the price of current in 1898. A 
further reduction has been made, under certain conditions, from Jan. 1 
tbis year, which it is hoped will further add to the profita, and the 
directors propose that further reductions be made as the board eee their 
way to meeting the increasing demand. 

The lamps and motors connected to the company's system on Dec. 31 
were equivalent to 44,824 8 c.p. lamps, and the number of houses connected 
671, compared with 36,967 lamps and 513 houses at the end of 1898. 

To net revenue (£7,097. 3s. 7d.) £376. Ox. 7d. brought forward is added, 
making £7,473. 4s. 2d. After deducting debenture interest, the interim 
dividend at the rate of 6 per cent. per annum paid in October last, and 
providing for income tax, there remains £5,030. 14s. 3d. to the credit of 
net revenue. The directors propose to write £262. Es. off preliminary 
expenses account, to place £2,000 to reserve, to declare a dividend, payable 
April 14,at the rate of 9 per cent. per annum for the half-year on the 
share capital, making with the interim 74 per cent. for the year, and to 
carry £614. 17s. 1Cd. forward. The sum at credit of reserve will now 
amount to £12,287. 178. and with £155. 148. 3d. added to depreciation and 
maintenance reserve, this account is increased to £1,961. 7a. 4d. 

During the past year 2,000 additional shares have been issued at £7. 10s. 
each, the premium being added to reserve. The expenditure on capital 
account during the year amounted to £16,210, 2s. 7d. The generating 
station has been enlarged to the fullest extent which the Corporation of 
Hove will allow on the present site. Two additional steam dynamos 
of 350 H.P. and 250 H. v. respectively, and an additional boiler, have 
been placed in the station; £4,686 has been expended on new 
mains and in strengthening the existing feeders and mains, and 
£1,255 on additional meters and demand indicatore. The total 
expenditure to the close of the year amounted to £93,660. 14s. 9d. 
Another 2t0 H. P. steam dynamo is on order for delivery in the early 
autumn. This will completely fill up the space for machinery at the 
present station, and it is hoped will meet the requirements for next winter. 
The company must add largely to its generating power before the 
directors can reduce the charges to a point which it is anticipated will 
yield the very best resulte, and the steady growth of the company's 
business fully justifies the erection of a second generating station, as the 
following figures for the period 1896-1899 will prove :— 


Year. Houses. 8c.p.lamps. Units sold. Gross revenue. Net revenue. 
1896 ...... 314 ...... 21,756 ...... 200,562 ...... £6,518 ...... £3,114 
1897 ...... O97 uo A Ul. 268,243 ...... : uns ; 

1898 ...... 515... 56,9677 550,254 ...... 9,480 ....... 5,089 
1899 ...... 671 ...... 44,824 ...... 444,499 ...... 12,070 ...... 7,097 


The directors have consequently been seeking a site for a second station, 
and have found one in an exceptionally good position, upon which they 
propose building as soon as the agreements, &c., are completed and the 
necessary plans and estimates have been prepared. The erection of this 
station and its equipment with generating plant, together with the con- 
nection of the station with the existing mains, will involve considerable 
capital expenditure, but the directors have every confidence that the outlay 
will prove as remunerative as that already incurred. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
—— 


ALLEN, ALDERSON AND CO. (Lr D.) — This company was registered on 
Feb. 16, with a capital of £100,000 in £1 shares (50,000 preference’, to 
acquire the business carried on at Alexandria, Egypt, as Allen, Alderson 
and Co., and to carry on the business of general merchants, electrical and 
mechanical engineers, &c. The first directors are G. B. Alderson, F. Allen, 
G. A. Alderson, and H. F. Dickson. 

AUTOMATIC CINOGRAPH CO. (LTD. — This company was registered on 
Feb. 12, with a capital of £5,000 in EI shares, to acquire patents and 
rights connected with kinetoecope films and apparatus, and to carry on 
the business of photographic and cther apparatus makers, electrical and 
chemical engineers, &c. 

H. W. COWLEY AND CO. (LTD.)- This company was registered on 
Feb. 15 with a capital of £6.000 in £1 shares. to carry on the business of 
mechanical, electrical, and hydraulic engineers, machinists, metal workers 
&c. The first directors are C. H. Cowley, H. W. Cowley, R W. Kenyon. 
and T. Sburmer 

DIALENE RUBBER CO. (LTD.)—This company was registered on Feb. 20. 
with a capital of £12,000 iu £1 shares, to acquire from Mr. Geo. E 
Heyl-Dia certain secret processes for the manufacture of Di:lene rubber 
from old and used rubber by means of chemical treatment, and to apply 
the same to the insulation of telegraphic, telephonic, and electric cables 
wires, and appliances The subscribers (with one share each) are F. 
Reddaway, H. Walmsley, Geo. E. Heyl-Dis (electrical engineer, H. Hog. 
kinson, L. Reddaway, W. H. Cresswell, and F. B Craven. The first 
directors are Geo. E. Heyl.Dia, W. H. Cresswell, H. Walmsley, and L 
Reddaway. 


DOUST BROTHERS (LTD.).—This company was registered on Feb 2 
with a capital of £2,000, in £1 shares, to carry on the business of electric 
engineers merchants, wire workers, cycle and motor car makers, &c. 


ELECTRO-CBEMICAL CO. (1900) (LTD.)—This company was registered 
on Feb. 14, with a capital of £200,000 in £1 shares. to adopt an agreement 
with the Electro-Chemical Co. | Ltd.) incorporated in 1894], for the acqui- 
sition of the business of the old company, and to carry on the busines: of 
chemical, carbon, and alkali manufacturers, makers of sulphuric and hydro- 
chloric acide, &c. The subscribers are Col. T. J. Holland, R. Vogan, L. Evans, 
R. Taylor, W. Dedrick, R. Shaw, T. M. Dunster, and R. Smith. The fint 
directors are Col. T. J. Holland, L. Evans, M. H. Pirie, T. M. Dunster. 
J. H. F. Walter, and R. Vogau. 

ENGLAND, ROBINSON AND OO. (LTD. )--This company was registered on 
Feb. 9, with a capital of £12,000 in £1 shares, to acquire the businesse 
carried on under the style of James England and Sons and Jame Robinson, 
and to carry on tbe busiuess of electrical and mechanical engineers, &c. 

HONEYWOOD, AUSTIN AND CO. (LTD.)—This company was registered 
on Feb. 22, with a capital of £5.500 in £1 sbaree, to carry on the busines 
of engineers, electricians, motor car and vehicle manufacturers, &c. 


IDEN'S PATENTS (LTD.).—This company was registered on Feb. 24 with 
a capital of £10,000, in £1 shares, to carry on the business of engineers, 
electricians, smiths, motor car builders, wire drawera, &c. 


NATIONAL GAS ENGINE CO. 1900) (LTD.).— This company was registerel 
vin Feb. 24 with a capital of £200,000. in £1 shares (£100,000 53 per cent. 
cumulative preference), to acquire the business carried on under the style 
of the National Gas Engine Co. Ltd.), and to carry on the business of gi: 
and oil engine manufacturers, mechanical and electrical engineers, gas and 
electrical plant makers, &c. 


AUTOMATIC TELEPHONE CO. (LTD.)--The annual return to Feb. 8 has 
been filed. The capital is £100,C00 in 53. shares, 314,326 of which hare 
been taken up. 3s. has been called up on each of 26,410 and 5s, on each 
of 17,620. P2. 740. 76. has been received (exclusive of £156. 13s. Ad. paid 
in advance of calls), leaving £626. 3s. in arrears. £67,574 is considered st 
paid on 270,296 shares. 

DIRECT UNITED STATES CABLE CO. (LTD.)—The annual return to 
Feb. 16 has been filed. The capital is £1,300,000 in £20 shares, 60,710 
of which have been taken up. 

PERU TELEPHONE CO. (LTD.)— The annual return to Jan. 14 gives the 
capital as £100,000 in £5 shares, 7 of which have been taken up. No 
calis bave made. 

RENEWABLE ELECTRIC LAMP CO. (LTD.) The annual return to Dec. b, 
1899, gives the capital as £150,000 in £1 shares (50,000 preference), of 
which 30,000 preference and 100,000 ordinary have been taken up. 9» 
has been called up on each of 30,000 preference and 7s. 6d. on each af 
1,074 ordinary. 

SOUTHBRN ELECTRICAL INSTALLATION AND WIRING CO. (LTD..— 
The annual return to Dec. 9 has been filed. The capital is £10,000 in fl 
shares (2,500 preference). 1,853 preference aud 3,493 ordinary have been 
taken up, 15s. per share has been called up on 422 preference and 28?! 
ordinary and £2,399 12s. 6d. has been paid, leaving £34 17s. 6d. in arrears. 
1,431 preference and 669 ordinary are considered as fully paid. 

WEYMOUTH ELECTRIC LIGHT AND POWER CO. (LTD.).— The annual 
return to Jan. 10 gives the capital as £10,000 in 2,000, £5 shares, seve! 
which have been taken up. No calls. 


...... 


DUBLIN AND LUCAN STEAM TRAMWAY CO.—At the half-yesry 
meeting of this company the chairman (Mr. Wm. Mooney) said that en 
work of electrically equipping the line was practically finished. They 
had several satisfactory trial tripe, and had received notification that the 
Board of Trade inspection would take place on Tuesday, this week. The 
line would be opened as soon as possible after they received the Board's 
certificate. 
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CITY NOTES. 


— e 


MOTOR MANUFACTURING CO. (LTD.)—A meeting of this company was 
held on Monday, at which a good deal of information was given about the 
business of the company, but no reference was made to electric vehicles, 
by the chairman (Mr. J. H. Gretton), gas being the element with which the 
company is chiefly concerned. The chairman complained that the company 


miles) had resulted in an increase for January, 1900, of something like 
60 per cent. in units sold compared with 1899, à very happy omen for the 
future success of the company. The report was adopted. 


SANTANDER (SPAIN).—A new company has recently been established 
here with the title of La Sociedad Electrica de Biscaya, with a capital of 
$400,000 to establish extensive electric light and power plant works. 
The entire works are to be driven by water power erected 28 miles 
from Santander on the river Biscaya. Contracts for plant will shortly be 


had met with a great deal of opposition, and that the motor industry was placed. 
viewed with considerable prejudice. He appears to have failed to attribute ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
this prejudice to its real source—the use of gas and oil as motive power. VVV CC a E a re eg 
MUNICIPAL LOAN.—The Tynemouth Corporation invite offers for a Week E Inc. No. AGGREGATE. 
loan of £39,850 for electric lighting purposes, &c. Tenders to borough Line. ended B or Dec. —— T 
: weeks) Amount. = 
accountant by 13th inst. i « | or Dec. 
NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.)—The annual 1900 £ | £ £ 
meeting was held last week. The chairman (Mr. F. H. Thornton, J.P.) ; | 
said that the report (given in our last issue) was by far the most satis- . 5 Pe, Feb. 555 188 [m e i 15 p ned 
factory report presented since the formation of the company. In spite of Black bool en [^in Pd i 24 143 — 64 8 111 T 155 
a reduction of something like 20 per cent. in the price of current Poorer ee ” 18 31414 25 d 
and an increase of about 15 per cent. in the price of coal, the | Bradford Corporation { |^ 95 372 . 90 80 | 26,633 [ $5 
company were able to keep up the dividend, though a small one, to , n 
the same level as in 1898. They began the year with the equivalent of 5 Gitare de a 2s 0 55 15 ME a eee 
13,061 8 c.p. lampe, and ended the year with 19,763, an increase of 6,702. *Bue A ak 5 J di og 2217 H 11 5 44 9487 | + 2826 
Their best thanks were due to their officers and employés. The increase City & So th Lo pci Fe a 95 1.115 4 15 8 9014 H 5A 
in the number of lamps was not altogether due to the reduction in the ed Cor 5 e 24 141 1 47 9368 l+ 1,027 
price of current, but was partly due to the reduced cost of installation, Dublis Unted e 2 23 | 2931 n 250 8 22 130 : j 
which had been cheapened so much that au installation formerly costing D blin Soutl nDist..| . 23 613 422 8| 4490 } +1736 
20s. to 25s. could now be done for about 10s. During the year the com- *Gla xis Co rali te "| 248.270 m 330 : | 
pany had connected up a great many private houses on the ''free" 9 us ch 1 ux ration. . 171 6208 + 269 7 45.216 + 4.822 
wiring system, and it was from private houses that they bad the Liv T 0 rb cad Rly. " e5|1260|- 80 8 11500 4 1167 
best returns. There were now 14 motors in use, an equivalent of about *Sh Hold Tram: | . 95 | 1905 + 7435 8 14288 + 4293 
50 H.P. During the year the company proposed to raise the pressure of eg © th St f Teas diii NE. , | , i , 
the current, the result of which would be that a better light would be | COUN? PUER. Ir. cn Oo n Bine: = e 
obtained for less money. The increase in the length of their mains (24 * Partly electrical. 
ELECTRICAL COMPANIES' SHARE LIST. 
nur | AMOUNT Lust | PREVIOUS Price RATE PER | | vam Doxx 
Fini Dor Prei- | NAME. | WX a PRICE, | Wednesday, Czxrr. Dirven Don. Donmo Wzxx 
BnmARE. | DEND. | Fre. 21. Feb. 28. Yurprp Expro Fs. 28. 
| TELEGRAPHS. iis — 0n 
£110,900 100 4% African Direct Telegraph 4% Mort. Deb. (red.) .. 90 168 99 103 317 8 January and July. m eee 
21M Es ix Ammon Tegra A VTEC E - : E xir June and Decem bs 
U 0. bentures $97*9005*09029090052006090*6 eon e.o 
£875,520 | Stock | 28/6 Anglo. American . . . . .. .. . . . .. . . 68 — 66 es 8 511 5 | Feb., May, Aug., Nov. 631 s.. 
22.062,20 | Btock | 30/0 Preferred . 114 116 114 1185 6 3 11 : Eh 115 11 
063, Stock 270 r . etessz (be ens e 144 15 id 15 817 0 T ; 14H 1 
$10,000,000; $100 | $32 | Commercial Cable Capital Stock . 165 175 166 176 412 1 Jan., Apr., July, Oct. x " 
55 mee an Pa ge " 4 per d Debenture Btook .................. 105 108 105 816 8 P $i - 104j - 
y ubmarine "pde rer b 10 9 10 8 0 0 ruary august ssi 5s 
6,000 10 10/0 : Preference 10 par Cent. e eee 0 19 20 19 20 6 0 0 » maa es T 
rer t 2 sa 910 85 3 d e $ 15 | : : : 0 ? April and October...... ses Mia 
? 0. Per ve F reference eesoes 0 99 » eee eee 
£30,000 50 X Do. 4$ per Cent. Debentures ................... 101% 106% 101 105% 4 6 9 | January and July...... 255 e 
60,710 20 3/0 | Direct United States Cable. .. . . ... . . . ,, 111 12 117 12 616 8 | Jan., Apr., July, Oct. 114 eee 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 99 103 99 102 4 8 3 June and ber "^ — 
1:790 000 SK 377 N 8 5 sé) V Raid p* 150 85 i : d 6 Jan., Apr., Jaly, Oct. 100 E 
£1,433,308 Btock 54 * Do. pá Per Cent. Mort. Deb. Stock (red. "s 1al | 15 131 86 8 May and November .. 116 115 
A XtODNBION Mer an., F., » 
£820,000 | Stock 4% Do. 4 per Cent. Debenture Btook .................. 115 120 | 115 120 9 6 8 E and Ricca 116 ig 
£6,700 100 67 |* Do. 6% (Austin. Gov. Sub.) Deb.,1900 (reg.) . 100 103 100 108 417 1 | January and July... ee - 
£26,600 100 52 Do. C. ⅛ͤð terors issidsrso ssi 100 103 100 103 417 1 T vus 
£300,000 100 4% [Eastern and 8. can 4% Mort. Deb., 1909............ 100 103 100 108 818 65 and A T eve 
200, 000 26 4%, Do. 4 per Cent. Mauritius Bub. Debs. (red.) *. 101% 104% 101% 104% 81610 | May November... Ss vee 
1835 n 1s ate Telegraph end Tust eee n n ni : * : Jan., Apr., July, Oct. uj 111 
? . . ference 490*0900250900000009090 c2 090 os » soe 
150,000 10 5/0 | Great Northern of Copenhagen VVV 81 33 81 83 815 9 | January and July...... 3 m 
5 p 126 D Cable 44% Ist Mort. Dob. (red.) a 10 2 2^ : i : RT. bie iss eee 
» uro s»2000000 025429020098 [A IPIZTPPITMMIIIEETTTTTTTTTITE ovem "cs eve 
£100,000 100 0x London Platino-Brasilian 6 per Cent. Debes., 1904 ...| 106 109 107 110 6 9 5 Maroh and September "T ese 
100.000 100 45 Paoa S Europeen Tel. 4% Guar. Debs. (red.) wi 95 "m 10 : ae d ree pun 535 vis ^ VE 
15 005 £100 ert.“ 6X Submarine Cables | Trust .... ... . . .̃ͤ 124 129 124 129 414 6 a " ber arth Jal 1125 ih 
à a est African Telegraph ...........0....csssccossssssessesseees 4 ecem NE m 
Da 109, 5% = po 5 . Debentures (red.) ............... os TY a Ty 418 9 | Marchand September - NS 
» T est Coast o TGP CB EET T wee mE I ecc 
£150,000 100 4% * o. 4 per Cent. Debentures ...................-.. 1505 108 ipt 103 317 8 | January and July. ei - 
80 10 6d. | West India and Panama . . ... ... . . . . .. . . 1 1 E May and Novem là 18 
3, D 39 p : per Dent aay Preference N of d off : 109 1 ” 7 . z 
LÀ 0. ference 299909?5»0080000009 Gee 7 8 8 0 0 De op eee eee 
£80,000 100 6% |* Do. 5 Dor Cent. Debentures . 104 107 104 107 413 6 | January and July. . 107 - 
£999,731, Stock 47 Western & Brazilian 4 per Cent. Debenture Stock. 100 104 | 100 104 81611 | June and December ... wee Sis 
307, 10 80 | Western Telegraph (late Brazilian Submarine) ...... 142 15 144 152 41110 Mar., June, Oct., Dec 153 16 
£75,000 100 b Do. 5 per Cent. Debs. (2nd Series, 1900) ...... 1060 100 | 106 109 411 9 June and Deoember .. ex is 
£156,100| 100 6% western Union 6 per Cent. Sterling Bonds (red.) . 99 103 | 98 105 516 6 h and September ia 
| TELEPHONES. 
44, £5 3/0 | Chili Telephone (fully paid). . . . . . . . .. . . 3 3 3 613 4 August . . . . T á 
224,850 10s. 0/1 Consolidated Telephone Const. & Manufacturing ... 415 3 |July ...e eem een e 8 
2 à 1005 Mone Video . Ordinarjn... . | E E : 0 0 November . - r 
, i . t. Preferenoaeooo . 0 0 » ove e 
490,000 5 3/0 National Eos 8 5 e xd 5 58 511 7 | February and August 55 53 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Preference xd! 14 15 14 15 400 T » eee — 
15, 000 10 6/0 Do. s per Cent. Cumulative 2nd Preference xd 14 15 14 15 4 0 0 50 » 1 sx 
250,000 5 2/6 Do. p per Cent. Non-Cumulative 3rd Pref. — 58 5§ 53 5j 4 10 11 » » 516 5 
2,000,000 Btock of * Do.  Debenture Stock 3} per Cent. (red.) EE 77, 100 3 10 0 June and December 99 97 
entall 6 6 6 66 „ „ 6 9 À | 7 1 | 9 00 0 April and UVCSQUE: ...... TP "M 
58,000 5 2/6 | United River Plate ͥ ꝗͥ 4 5 d 5 7 210 July 5 . ; 
16,689 5 1⁄4 Do. 5% Cumulative Preference ..................... | 5 5 415 8 | Juneand December... . 
£179,947 Stock 5% ial Do. 6 per Cent. Debenture Stock (red.) Coreen „„ 108 108 108 106 4 14 4 9,5 9,5 eee 


In calculating the yleld on this security e has been made for accrued interest, but not for rede nption. 
t The London Stock Exchange Committee refuses to quote these. 
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. ELEOTRIOAL COMPANIES SHARE LIST. 
. l Barm PER Bumm Dor 
3 n | Dirvi- NAME. 1 11 , Orr. Drytoaro Dun. Donn n 
"| Bmamx | Den. ] Fob. 28. | Ymon. eee FER 
ELECTRICITY SUPPLY COMPANIES. E gea Highest | Lowest 
100,000 1 - Bl'ckh'th & Gr nw'ch D'st'ct Elec. Lt. Ord. (fully pd.) [| i à i Pad t nd m ves ii 
6,000 10 7/93 l wan Poole Elec. Supply Ord............... i n 13 13 13 30 0 | i% wee M 
6,000 10 4/6 Do. pd porcos t. Cumulative Pref. ............... | 10 ll 10 11 4 110 sos | ewe d 
19,661 5 2/6 | Brompton A 9 Electricity meee oe 7 8 7 8 8150 | ei i a 
12,000 5 3/6 Do. E pet. Cet. "Ordinary fully paid —— ei 7 e ; 313 8 . MarchapdBepsember aie 
20,000 5 x Calcutta Elec. Supply Ordinary (fully paid) ......... 785 x - i 
30,000 5 4/0 | Charing Cross & Strand Elec mi Ay sg Supply D 10 11 1c 11 818 3 ' February and August 10i vi 
30,000 5 2 Do. (Nos. 30.000 to 50,000) .. . . . . . .. 10 1 1 103 i "i NE we 
88 : 2. Chee - E Cent. Preference V xd : 95 5 62 3 ; " $9 | = a 
, / sen 44 c y Ordinary ...., ............... , March e err va m 
100, 00 Stock 4 * Cant e Stock (red.) | 219 112 110 112 4 0 11 ! June and December... jus T 
$1,200,000 | $1,000 52 | kion rani 1st Mort.5% 80 ear Gold Bonds(red. ) 100 110 | 100 110 42011 April and October... —.. - 
60,000 10 7/0 City of London Electrio Lighting Ordinary ............ 18 111 10 11 6 8 9 and August 10 TS 
40,000 10 6x | s per Cent, Cumulative Preference ........| 13 14 | 13 14 4 5 9 January and July....... 13 3i 
8400, 000 Stock 5% |* Do. pore Dent, Dept Ure Stack (red. ) 8 122 n = n 318 9 | June and December 15 es 
40,000 10 Mis County o ndon and Brush Prov. Ordinary T 3s i 14 
20,000 10 6/0 Do. 6 per Cent. dry hele het Preference ........ | 121 13 | id ist 4 811 | Marchand September | ai T 
£300,000 Stock 44% Do. 44% Deb. Stock Certs. (all a) red. — 008 112 109 112 401 | m | 5 
15,000 5 104, | Kensington and Knightsbridge Ordinary ............... | 12 13 | 12 13 416) ses 85 — 
10,000 5 6 Do. 6 per Cent. 1st Preferenoe ..................... 7 11 | 7 7 4 0 0 , January and July..... is - 

110,000 $ bs: London Electric 0 1 1 F ... it | 4 2 ag | m - e 

48,050 $ 3/0 Do. 4 per Cent. Preferenoe ...... .................... 4 5 N 5 600° as Si on 
£250,000 | Stock 4% Do. ( per Cent. Ist Mcrigaze Debentures ..... 101 103 101 103 818 1 Mar., J Sept., Dec. 2 i 

62,500 10 5,0 | Metropolitan Elec. Supply Ord. (Nos. 1 to 62, 500) 14 15 14 15 3 6 8 | April and —— 11 
22,500 10 3/71 Do. ái ps 62,501 to 85.000) . . ã . 14 15 14 15 3 8 8 | m eae — 
$220,000 | Stock 417. Do. per Cent. Deb. Stock First Mortgage. 11i 117 | 14 117 81611 | June and December .. ji — 
126,000 Stock 24/8 Do. 2i per er Cent. Mort. Deb. Stock (red) i 96 97 95 97 813 3 3 96) me 
6,452 10 /0 | Notting Hill Rlectrio Ordinary .............c.csesssscssoees 186 17 18 17 810 7 | March ..... 5 uh — 
10, 000 5 5/0 Oxford Electric Ordinar u . | ] | É. 4 390 "m - — 
$00,000 1 87 Rand Eleotrilidddcccccl l w 2 . . . | 10 18 4 , n « - 
£130,070 | Stock 57 | River Plate El. It. & Tr'ot'n, Ltd., 6% let Mor.Deb... “i 75 85 76 8% 5 18 0 E = I 
150,000 $100 Royal Klectric Company of Montreal Shares | 150 170 130 170 411 2 s bus m 
£123,200 100 44* |* A per st Mortgage Debentures — 106 106 ' 104 106 4 5 6 | April and Ootober...... ied 3 

$1,980 5 9/6 | Bt. James's and Pd Pall Mall Electric Ordinary ......... 15 16 13 16 410 8 , February and August 15} 
pipes 5 3/6 Do. E. T per Nido 5 EN (fail TS 2] : 4 | 40 4 813 8 9» ve "u P 

,000 5 ae South London Rlectric Supply nary y paid ae | $us 
79,900 5 8/0 | Westminster Electric Supply Ordinary.................. | 14 15 : 133 144 4 9 8 | Marchend September in 14 
| 
ELECTRIC MANUFACTURINC, &o., COMPANIES. 

125,000 1 71d. Aron Rleotricity Meter 6 per Cent. Cam. Prell. t 1 i 617 1 i 8 
45,000 1 .. British Electric Works Co. Ordinary .............. — 4 lá i 11 Sele " oe e 
50, 00 1 "m Do. 6 per Cent. Cumulative ference ..... aids 1 1 EN ias ET z 

,000 100 417 Do. First Mortgage Debentures ........ X m ' 99? 101 99 103 -— - M e 
40,000 $ 15/0 British Insulated Wire Ordinary ........................ xd 13 14 | 12 13 4 423 ass és — 
77,500 5 3,0 Do. Preferenos . e ..Xdnew. 6 5 6 316 11 Mi ai 4 
90,000 3 2/0 Brush Electrical Engineering.... . . . .. i if 2 1 2 414 1 September 2 
251000 k N. Bo. di pe "cent Pen epe 2540 qu se! 100 113 319 8 February and August a a 

£125,000 | Stock 4 o. per erpetual Deb. Btook ...... x . | is 
£50, Stock 44% Do. 2nd Debenture Stock (red.) ..... nc 102 105 ; 103 105 |, 45 9 | June Deoember . en 
20,000 5 6/0 ! Callender’s Cable Construction Ordinary ..... e 14 18 14 13 8 00 ie sò ae et 
20,000 5 2/8 Do. 6 per Cent. Cumulative Preference ......... 5j 6 | 5} 6 | 43 4 = 614 | e 
£90,000 | Stock 44% Do. 44 per Cent. 1st Mortgage Deb. (red.) .. 110 115 111 115 | 818 3 | November and May is oe 

300,000 1 0/93 | Castner-Kellner Alkali Co. (fully paid) ................-. © 1 1 1 1310 5 | M ar n 
60,000 l 0/7! | Chadburn's Ship ais Mer Ordinary ................-. l | $ 5 6 8; i - 
60, 000 l 97; | Do. 6 per Cent ulative Preference ......... lg | 1 6 6 8 - : s 
32,096 3 193 | Crompton and Co. (Nos, 1 to 33,098) s 3 4 $ 4 | 410 9 | January and July. 4 : 

£100,000 100 5v" * Do. r Cent. First Mo Deb. (red.)... 98 1001 | os 101 419 0 53 n » 

60,000 1 9/3 | Davis and T mmins 6 per Cent. Cum. Pref. ........... i 1 | i |l. 3 a . " "ü 
99,261; 5 1/9? | Edison and Swan United (“ A“ Shares) (£3 pald)xd 2 2t 3 ^ . 7 3 9 | February and August 2N 
17,139 5 2,93 Do. (£5 paid) xd 8 4$ R 1 613 4 " " " e 

$314,023 Stock 47 Do. 4 per Cent Mortgage ‘Deb. Stock (red. P 93 95 98 95 4 4 3 June aud December . 
26,1 5 §/1lg | Edmundson's Electric EA Ord. (ally pa: )- 4 53 4 5 3 14 8 -yearly .......... e 

112,100 2 1/2; | Electric Construction Co 2 2 2 2 ' 416 0 | January and July. . 2 e 
45, 2 2/9j Do, per Cent. Cumulative Preference ......... 23 3$ , 3t 46 2 July . . . . . . . 3 * 

182,500: Stock 4% Do. per Cent. Ist Mortgage Deb. (red.) 103 106 104 107 3 13 3 | January and July... TN i 
30,900 5 iss | Beny s Telegraph Works Ordinary ..................... 14 15 14 15 mu February and August 114, d 
15,000 5 05 Do. Dent. Preference . . .. .... ... . e „1 „ | o e 815 0 e E Hd o 

,000 | Stock iiy Do. Sar Godt. dd E Deb. Stock (red.) Ad 111 114 110 114 $18 li is » s ii 
50,000 10 10/0 | India Rubber, Gutta Perch o., Works 8 21 22 i N 32 41110 : 2» 21} 

,000 100 4% Do. 4 per Cent. lat Mortgage Deb. edge T 100 104 100 104 3 16 11 and Sep P I 
37, . 12 12/0 Telegraph Construction and Maintenance .......... 37 4 3837 4i 4 7 9 March and July. . n 10 

£150,000 100 4% Do. 4per Cent. Debeuture Bonds, 1909 ......... 103 105 103 105 316 3 is -104 ! 
20,000; 5 30 , Do. Manufacturing Ordinary .................. | 9 10 9 10 810 0 i eom 
20,000 . 6 2/6 | Do.  6per Cent. Cumulative Preference ......... 5 6 5b 6 4 3 4 ide "E m 
$0,000 5 5/0 Willans and Robinson Ordinary. e 9 1 2 1 4 6 9 April and Ootober. oh ; 

- 80,000 5 $/0 , .Do. 6 per Cent. Cumulative Preference ......... 7 7 7 7 317 5 " 0» 71 1 

8100, 000 Stock 444 | Do. per Oent. lat Mortgage Debentures ..| 104 106 104 108 4 0 2 May and November... d a 
ELECTRIC RAILWAYS, TRAMWAYS, &s. | 
12,000 10 10/0 Blackpool and Fleetwood Tramways.................. xd| 171 1% 17 18 18 11 m" a 29. 
£167,900 100 5% Brisbane Tramway 5 per Cent. tures............ 104 106 104 106 4 14 5v r Ves e 
50, 10 87 | Bristol Tramways and Carriage Ordinary ......... xd 22 234 22 33% 85 February and August ub col 
25, 10 ie Do. Cumulative Preference (£6 e 6 e£ 6 6} us S. ase e 
£100,000 | Stock 4% Do.  4$perCent. Debentures | ........................ 1 118 17 118 3783 ER ME Y 
12,000 10 „ British Columbia Electiic Railway 54 Pref n 10 10 » ids | i 16 
10 9:0 British Electric Traction Ordinary (Nos. 1 to 30 ,000) 16 17 16 17 8 8 7 "M 17 
£15,090 10 .. , De (Noe. 60,001 to 75,000) .. . r sese 16 ist lo 17 m ssi "m "m 
80,000 10 6/0 Do. 6 Cum. Pref. (Nos. 30,001 to 60,000) l 13 181 182 17 3 n 13 H 
£200,000 | Stock 5% Do. Sper Cent. Perpetual Debentures ........ 125 133 125 128 $18 6 E m" — 
40,000 5 L9 Buenos Ayres & Belgrano 6x A“ Cum. Pref.......... 4i 5 4 $ 517 1 9 € = 
27,500 5 Do. E QOEM t C —— 4 4 4 4 " 2 -T = 
320,000} Stock 5% Do. r Cent. Debentures ........ e 105 108 105 106 412 7 idi 107 "7 
213,553 10 3; Central Londo on Ordinary ......... . 10 % 10 3 0 0 June and December ... otf 9j 
£855,000 | Stock 14% | Cit sua South London Railway Con. Ordinary ... 58 öl 69 62 3 0 6 January and July... 62  * 
37, 10 i Nos. 22,501 to 60, 000) (£5. 10s. 100 e 4 5 4 5 - i 00m a T 
4150,000 | Stock 57 Do. per Cent. Perpetual Preference Q U 140 145 140 145 3 9 0 January and July... Š 
$400,000 | Stock 5% i Do. (1896 132 137 132 137 813 0 T | Pen 
8187, 701 Stock 47 Do. 4 per Cent. ‘Perpetual Debenture ............ 135 130 125 130 8 111 May and November — - | 
20,000 10 74% Im Tramways Ordinary ............ccsscssesssssseees 23 24 23 24 Jd March and September T T 
10,000 10 6% t o. s per Cent. Preference e 15} 15 153 316 2 = i 
£800,000 | 44% t Do. 4 per Cont. Debenture................ ee 113 115 113 116 817 11 January and July — . " 
80,000 10 L3 Kidderminster & & District E. L. 4 Tr'ct'n6x "Pref. 10 500 May and November . . i 
87,500 10 24% Liverpool Overhead Railway Ordinary. EN xd 9% i 95, Ds $19 4 February and August . P 
10,000 10 57 Do. 5 per Cent. Preference. seesesXd| 13 13 12} 13 3 16 11 N ; ii 

125,000 Stock 4 Do. Cent. Debenture . .. ... . . . ...... 105 107 105 107 $1411 January and July. . . 2 
24,000 5 aoe | Now 5 Traction Ordin %% „„ 66 6 66 %, %% 4 4 $ 4 TT eee 2 a 
30,000 5 60 ' Do. s per Cent. Cumulative Preferenoe......... 5} 4 $} 511 8 May . S 

4,000 10 a Oldham, Ashton and Hyde Elec. n Ord....... 18 19 18 19 - February and August - 2 
4,000 10 5/0 Do. _5 per Cent. Preferenoeé .................... sisan 10 loj 10 10 41111 id 5 . - 
13,354 10 .. | Potteries Electrio Traction Ordinary . . .. . . Moules Il 123 11 134 " € oe ji 
30,000 10 5/0 Do. Cent, Cumulative ias apia 10 11 10 n 4 10 11 T 102} 
4510, 000 Stock | 3% Was Ci Ordinary ...... .... ...... .. JOL 1048 101 104 $17 8 June and December... 10 
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IN a recent issue we referred to the progress made by the 
Post Office with regard to their exchange system in London 
which is to compete with that of the National Telephone Co. 
As a supplement to the technical particulars we gave, the 
information supplied by Mr. Haxsury to Mr. KiukER in the 
House of Commons last week is of interest. Large contracts, 
it appears, have already been made, and others are shortly to 
be concluded for the equipment of exchanges and the laying 
of wires in the greater part of central London north of the 
‘Thames and in outlying districts and suburbs to the west and 
south-west on both sides of the river, Mr. Hansury’s state- 
ment is given in full in another column of this issue. From 
the last sentence it is evident that the Post Office is doing its 
ut most to support the London County Council in the refusal 
of this authority to grant the National Telephone Co. under- 
ground wayleaves unless the company affords intercommuni- 
cation facilities between its exchanges and those of its trade 
rival. 


PERSISTENT and widespread agitation of a rational nature, 
combined possibly with the happy influence of the news of 
the relief of Ladysmith, induced the House of Commons last 
Thursday to adopt a more favourable and logical attitude 
towards the principle of electric supply wholesale over large 
areas by private enterprise. In view of its previous hostility 
to this principle, the volte face indicated by the second reading 
of no less than four bills involving immense schemes on the 
principle in question came as a pleasing surprise. There 
exist, fortunately, indications that our legislators are being 
taught, by their accredited leaders and by enlightened public 
opinion, to discern the cloven hoof in the ridiculous preten- 


sions of municipal authorities that all their opposition ie in the 
interest of ratepayers, and the general public. It was refresh- 
ing to hear Parliament deride the sacred dogma of the 
municipalisation party, that ‘‘where municipalities have 
borrowed money on the security of the rates with the con- 
sent and sanction of Parliament, they should not be subjected 
to the competition of private traders," Mr. Garrowav's 
dogma of tyrannous monopoly is not his own invention; it 
has been preached before. But the sands in the hour-glass 
of municipalisation have considerably fallen in the interval 
between the time when Parliament first heard and acted on 
it, and the debates of yesterday week. 


— 

Tax trouble which has been experienced in the employment 
of baths containing potassium cyanide for electro-plating 
has led to many unsuccessful attempts to supersede this salt 
entirely, and the double cyanide compounds, such as potassium 
cuprocyanide and potassium zinc cyanide, have also been 
experimented with, but without success, owing to their 
extreme deliquescence and instability. With a view to over- 
come the objections to the use of potassium cyanide, Dr. 
Courant, of Berlin, proposes to employ for the purpose triple 
cyanide salts, for which he claims great stability and that it 
is only necessary to dissolve them in water to furnish the 
requisite bath. The triple copper salt is prepared by dissolv- 
ing pure cuprous oxide in potassium cyanide, with the forma- 
tion of the body Cu,Cy,4KCyK,0. This compound is treated 
with just sufficient sulphurous acid accurately to saturate 
the K,O contained in it. By this means the triple salt 
Cu,Cy,4KCyK,S0, is obtained. This triple salt, which is 
most stable, forms, when dissolved in water, a copper 
electrolyte of remarkable purity and great conductivity. In 
like manner the triple salts of gold, silver, nickel, and zinc 
may be produced. Bronze and brass baths, which will give a 
deposit of any required shade of colour, may be obtained by 
suitably mixing the solutions of the copper and zinc triple 
solutions. It is claimed that the use of these triple salts 
enables the amount of metal in the baths to be readily 
controlled, and that old baths can be easily regenerated. 

— | 

Tue American Electrician recently proposed that aluminium 
might be employed in the place of lead for the sheathing of 
cables in three-wire systems with a bare middle wire, as it 
combined better conductivity than lead with sufficient 
flexibility. Tbis suggestion has called forth an interesting 
letter Po the Pittsburg Reduction Co., which says that 
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it would be quite possible to squirt aluminium in the 
same way as lead is squirted to form a covering for 
cable. The company doubts the ability of ordinary lead 
presses, however, to squirt aluminium, on account of the fact 
that aluminium would require somewhat higher heat to 
render it plastic than is required with lead, and because the 
power required to squirt aluminium would be more than 
would be required to squirt lead. Nevertheless, aluminium 
has been successfully squirted, and the company is building a 
squirting machine for an altogether different purpose, but 
with which it intends to squirt large sections of aluminium. 
As to the flexibility, the company points out that aluminium 
would be, of course, inferior to the lead, but it sees no reason 
why the metal should not be flexible enough to answer the 
purpose. | ' 
— 

ALUMINIUM-COVERED cables instead of lead-covered cables 
seern to be a far-off idea at present, but if the price of copper 
maintains its high figure, while that of aluminium continues 
to decrease, the latter metal would appear eminently suitable 
for the outer conductor of a concentric cable, particularly of a 
triple concentric, in which the outer conductor has a small 
section for the diameter of the cable. Flat wires of aluminium 
in this position would scarcely increase the total diameter of 
the cable. 

— 

Wr summarise this week the directors’ reports of three 
London electric supply companies—viz., the Metropolitan 
Electric Supply Co., the City of London Electric Lighting Co., 
and the Brompton and Kensington Electricity Supply Co ; and 
we give reports of the meetings of shareholders of the Chelsea 
Electricity Supply Co. and the Notting Hill Electric Lighting 
Co. All these undertakings are well maintaining the steady 
growth in their business which has been the good fortune of 
electricity supply concerns throughout the land. 4 des- 
criptive article in our present issue indicates, in fact, the 
amazing increase in business of one of these undertakings, 
and the consequent necessity to erect the large power station 
recently opened at Willesden. It is satisfactory to note that 
the Chelsea Co. is still paying a dividend of 6 per cent., 
although its capital was increased by £40,000 at the end of 
1898 and by £50,000 last October. 

—M — . —ñ—— 

The French Association for the Advancement of Science. — 
The next meeting of this association will be held at Paris, on 
Aug. 2-9, under the presidency of Gen. Sebert. 

The Instituto Lombardi .—Among the subjects for prizes 
just announced by the institution is one On Differential 


Equations occurring in Electrical Problems," the competition 
for which closes on April 1, 1901. 

The Royal Society.— The subject of the Bakerian lecture 
for 1900, which was delivered yesterday afternoon by Prof. 
W. A. Tilden, F. R. S., was The Specific Heat of Metals and 
the Relation of Specific Heat to Atomic Weights.” 

The Isaac Newton Studentship.—This valuable student- 
ship in physics and optics has this year been awarded by the 
University of Cambridge to Mr. J. H. Jeans, of Trinity 
College. Mr. Jeans was bracketed senior wrangler in 1898. 

Opening of the Dublin-Lucan Electric Tramway.— Yester- 
day the section of the Dublin tramways system extending to 
Lucan was reopened to the public, this section having been 
converted from steam to electric traction. A 45 minutes 
service will be run. 


The Smith’s Prizemen for 1899-1900.—The Smith’s prizes 
have been awarded by the University of Cambridge to Mr. 
J. F. Cameron, of Caius College, for an essay On Molecules 
considered as Electric Oscillators ” ; and to Mr. R. W. H. T. 
Hudson, of St. John’s College. 

Royal Institution.—' The Right Hon. Lord Rayleigh, F. R. S., 
will not deliver the second of his course of lectures on 
* Polarised Light at the Royal Institution on Saturday 
afternoon next (the 10th inst.), owing to the sudden death of 
his mother, the Dowager Lady Rayleigh. There will be no 
lecture on Saturday afternoon. 


Cable Interruptions :— Date of In 
Latakia— Cyprus eee ehe nente nene June 21, 
Cayenne — „ P Oct. 11, 1899 
Teanegier—Tarifa ............. eese Jan. 3, 1900 
Paramaribo— Cayenne Feb. 16, 1900 
Ceara—Maranaa mmm Feb. 20, 1900 
Móle-St. Nicolas — Cap Haitis Mar. 7, 1900 


Wireless Telegraphy in Victoria.— Acoording to the Austra- 
lian Mining Standard, the Victorian Postmaster-General has 
offered facilities to Mr. H. W. Jenvey, a local telegraph engi- 
neer, who has developed a system of wireless telegraphy as a 
result of experiments on Marooni’s system, to subject his 
system to a practical trial. The cost of erecting the apparatus 
is estimated at £200, and is, we understand, to be borne by 
the Government of the colony. 


Searchlights for Use at Fires.— According to the Western 
Electrician of Chicago, a new portable searchlight has 
recently been added to the equipment of the New York Fire 
Brigade. It is intended for use at night fires, or where the 
smoke is very dense. It takes 85 amperes, and is rated at 
6,000 c.p. Ultimately it is hoped that these searchlights will 
be supplemented by small incandescent lamps for use in 
searching cellars and other dark places. 

Electrical Engineers (R.E.) Volunteers Send-off Dinners.—On 
Saturday evening last the detachment of Electrical Engineers 
Volunteers for the war were entertained at a ‘send-off ” 
dinner at Prince’s Restaurant, Piccadilly. Lord Kelvin 
occupied the chair, and the toast list was in the charge of a 
number of distinguished electrical engineers. On Monday 
last the detachment were entertained at another banquet at 
Chelmsford, where they are at present quartered. The mayor 
of Chelmsford presided. A list of the names of the detachment 
appeared in our last issue. 

Interruption on the City and South London Railway.—An 
unfortunate stoppage occurred yesterday morning on the City 
and South London Railway soon after seven o’clock, at a time 
when such an incident was particularly inconvenient. A 
short-circuit on the line caused the cut-out to act, and was so 
serious that a temporary shut down of the line was necessary. 
On running up again, it was found that one of the old gene- 
rators had developed a fault in its armature, and, as the new 
spare plant is not quite completed, a total stoppage of the line 
for about two hours was necessary until things could be got 
into running order again. 

Electric Launches on Venetian Canals.—It is satisfactory to 
learn that the objectionable steamboat, locally known as a 
* tramvia,” is about to be replaced on the Venetian canals by 
the electric launch. For some time the new vessels will run 
in competition with the steamboats, but the ultimate extinc- 
tion of the latter is practically certain. There has existed 
much local disapproval of the steamboats, owing to the injury 
the wash from them causes to the gondolas and to the founda- 
tions of buildings beside the canals. Trial trips on the new 
electric launches have recently been made with encouraging 
success. 

The Institution of Junior Engineers.— Last Saturday 
a large number of members visited Messrs. Maudslay, Sons 
and Field's Belleville boiler works, at East Greenwich. 
They saw all the machinery for the preparation of the different 
parts and the method of erection, and the construction, were 
explained. The Cowper-Coles apparatus for galvanising the 
tubes, &c., was also seen and the system of working it 
described. At the conclusion of the inspection the vice 
chairman (Mr. E. A. Berry) expressed the acknowledgments 
of the Institution for the interesting visit which had been made- 


American Pacific Cable Scheme.—Reuter’s agency announces 
that the Committee of the United States Senate on Naval 
Affairs has issued a favourable report on a bill for the con- 
struction of a Pacific cable under the direction of the naval 
department, the cable to be a Government one. The bill 
provides for immediate construction only from San Francisco 
to Honolulu, but contemplates an ultimate extension to the 
Philippines and Hong Kong. The Commerce Committee 
of the House of Representatives has ordered a favourable 
report on the bill for the private construction of a cable 
between the United States, Hawaii, the. Philippines, and 
Japan. | 


A New Mercury Interrupter.— According to Nature, Messrs. 
Tsenthal, Potzler and Co. have just put on the market a mer- 
cury jet interrupter, for use in connection with radiography 
and wireless telegraphy, which is one of the most perfect 
breaks yet designed, and is more serviceable than a Wehnelt 
interrupter. In it a fine jet of mercury forms one contact 
piece, and a series of teeth cut in a cylindrical surface sur- 
rounding the jet forms the other contact piece. The axis of 
the cylinder is vertical, and the teeth taper downwards. When 
the cylinder is made to revolve, by means of a small motor 
to which it is connected, contact is made when the jet 
impinges on a tooth and broken when it comes into the 
interspace. By raising or lowering the jet, the ratio of con- 
tact to interruption may be varied from zero to infinity, and 
thus the mean current strength may be adjusted to any 
required value without interposing resistances. The number 
of interruptions may be varied through & wide range, and with 
24 contacts and the motor geared up to 8,000 revolutions it 
reaches 72,000 per second, which suffices for practically every 
purpose. 

Dangers of the Trolley Wire.—At the request of the 
“ Royal Imperial Lower-Austrian Stadtholdership,” the Aus- 
trian Elektrotechnischer Verein has answered eight questions 
submitted to it as to the danger of the overhead trolley wire. 
The committee appointed to draft the answers consisted of 
Herr Frisch, Herr Hochenegg, and Dr. Sahulka. The com- 
mittee points out that the overhead network is constructed 
with a factor of safety of 5, and that thus the wire is no 
more liable to fall than the component parts of ordinary 
buildings. Telephone and telegraph wires break more 
frequently, and where possible they should not be placed over 
trolley wires. Where this is inevitable, guard nets or insu- 
lating wooden guards should be fixed between. Moreover, 
when a wire does fall, contact with persons is infrequent, and 
if it does occur ‘usually arises through the person himself 
taking hold of the wire; and lastly, if such a contact does 
occur a dangerous shock is highly improbable. As to possible 
danger to the fire brigade, the committee considers that none 
exists, as the brigade is to be provided with means for 
switching off the trolley wire at any of the section boxes. 


Pacific Cable Blue Book—A blue book giving further 
correspondence relating to the proposed construction of a 
cable across the Pacific Ocean has just been issued in con- 
tinuation of Parliamentary Paper C. 9,288 of May, 1899. 
The correspondence commences with a communication from 
the Anglo-American Telegraph Co. to the Colonial Office, 
May 9, 1899, and concludes with the Treasury minute 
on the Pacific cable scheme, Nov. 2, 1899, with a copy of 
the instrument appointing a committee to consider the 
scheme suggested by the committee of 1896. A sketch map 
showing the Canadian land lines and their connections to the 
Atlantic cables accompanies a communication from the 
High Commissioner for Canada dated May 10, 1899. The 
interest which the subject of the Pacific cable is receiving is 
shown by the fact that the blue book now issued contains no 
less than 77 distinct communications dealing with this 
question, including a report of the conference held on 4th 
July last, at the House of Commons, presided over by Mr. 
Chamberlain, when a board of eight members was appointed 
to elaborate the scheme and the management of any line of 
cable for the Pacific that might be decided upon; the board 
to consist of three members representing the Home Govern- 
ment, three for Australasia, and two for Canada. It will be 
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remembered that at this conference Mr. Chamberlain laid it 
down as a provision upon which the Home Government in- 
sisted that the route between this country and Australia 
should be all-British : this provision to apply to lines across 
the Atlantic and America as well as to the Pacific cable. A 
careful study of this blue book will put the public in possession 
of the chief points of interest in connection with the develop- 
ment of Pacific cable enterprise. 


Electric Traction in the East Indies. Some months ago 
we stated that an electric tramway had just been completed at 
Batavia (Java). From an illustrated description in the Street 
Railway Journal of New York we now supply the following 
additional particulars: There are three lines at present, in 
operation, the total length of which is 8:6 miles. The gauge 
is 8ft. 1lin., and grooved rails laid on tie-rods of Indian oak 
are employed. The lines at present are single tracked, but 
second tracks are eventually to be built. The trolley poles 
were designed to facilitate double tracking when necessary, and 
two-trolley wires have been erected the entire distance, thus 
making unnecessary the use ofoverhead cross-overs, and effecting 
a saving in feeder cables. Hard-drawn copper wire of 0:082 sq. in. 
section was used for the trolley wire. The overhead construc- 
tion is divided into sections 550 yards long, for convenience 
of localising disturbances, each switch serving as a feeding 
point, and each section being protected by a lightning 
arrester. The rails are bonded with copper bonds of 0:166 sq. in. 
sectional area, and in addition are cross-connected every 55 
yards with wire of the same sectional area. The engine room 
contains three generating units, each consisting of an 
horizontal tandem compound engine, rated at 150 E.. at 
285 revs., belted to a 6-pole continuous current 500-volt 
generator. The generators were supplied by the Union 


Electricitáts-Gesellschaft. Each engine has two fly-wheels, | 


one carrying the generator belt and the other the governor 
belt, and the engines can run either condensing or non-con- 
densing. A surface condenser of the Worthington type has been 
installed. There are two Worthington feed pumps, each having 
capacity of 2,500gallons per hour, two injectors having capacity 
of 800 gallons per hour, with a lift of 20ft., and a storage tank. 
The boiler room contains three boilers. The fuel employed 
is Australian coal, which is to be shortly replaced by petroleum 
waste, obtainable locally at very low price. The furnaces 
are arranged so that the hot waste gases may be passed either 
through the economiser or through an unobstructed fiue 
direct to the chimney. The complete plant is stated to be 
an excellent one in every respect, and the constructional 
work outside, built mainly by Malay workmen, would, our 
contemporary says, do credit to an American town. 


A Large Electric Derrick.— What is claimed to be the 
heaviest lifting derrick in the world operated by electricity 
has recently been built, says The Engineer, by the engineers 
of the Newport News, Va., Shipbuilding Co., for use in the 
construction of warships at that port. The derrick is con- 
structed of steel, is worked by electricity throughout, and has 
a maximum lifting capacity of 150 tons deadweight. It is 
composed of a steel tower or framework, carried on pile 
foundations. This tower, which is circular, is fitted with a 
track for the rollers, which carry the movable or revolving 
portion of the derrick. The revolving portion consists of 
a heavily-framed structure, circular in general form, and 
carrying a movable jib, from the outer end of which the 
several hoisting blocks descend vertically. The revolving 
portion of the derrick carries all the motors and machinery 
required for the various movements, as well as the balancing 
weights required to offset the tilting tendency of the jib. 
The revolution of the derrick is effected by means of 
two pinions, which engage with a circular rack fixed to 
the stationary tower or framework. Each of these pinions 
is driven by a General Electric motor, capable of developing 
20 ue. The racking movement of the jib is effected 
through the means of wire ropes leading over the sheaves at 
the top of the jib, and wound on large drums, which are 
placed in the revolving structure of the derrick. The inner 
and lower end of the jib has a pin connection to the revolving 
structure, so that by winding up the rope the outer end is 
raised and brought in towards the centre, while unwinding 
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the ropes lowers the outer end and moves it out from the 
centre. The hoisting blocks are carried, as before mentioned, 
from the outer end of the jib, and the leads from these 
blocks run down the jib to drums, which, like the others, are 
operated by electric motors. There are three hoists from 
the jib, two main and one whip. The hoisting blocks in the 
low position of the jib are 69ft. above mean high water, and 
on revolution of the derrick describe the circumference of a 
circle 207ft. in diameter. With the jib in its highest position 
the hoisting blocks are 118ft. above mean high water, and 
will describe the circumference of a concentric circle 88ft. in 
diameter, thus permitting the derrick to handle weights lying 
within the circular ring whose maximum and minimum 
diameter are 207ft. and 88ft. respectively. The maximum 
load of 150 tons can be handled only within a ring whose 
maximum and minimum diameters are 147ft. and 88ft. 
respectively; but weights up to 70 tons may be handled 
throughout the entire field of the derrick's operation. Tests 
of the derrick show that from 10 R. p. to 12 fl. p. are required 
for revolution; from 64 u.r. to 90 B. p. for the elevation of the 
jib, and from 29 11. p. to 54 n.r. for the main hoists, with load 
varying up to a maximum of 68 tons. For the whip 90 n.r. 
is required for a load of 19 tons, the load being hoisted at the 
high speed of 52ft. per minute. 


Improved Primary Batteries. — Messrs, Siemens and 
Halske have brought out an improved Leclanché battery, 
which has all the conveniences of portability which belong to 
the dry cell. Within a rectangular or cylindrical cardboard 
vessel is inserted a zinc vessel of similar shape, whose bottom is 
either made of zinc, or may be made of asphalte material, 
firmly united to the zinc sides so as to prevent any escape of 
liquid. Within this zinc vessel is placed the carbon electrode, 
which is surrounded by a porous depolarising mass secured to 
it by a gauze bag. The electrolyte, which consists of a con- 
centrated solution of sal-ammoniac, is contained in the inter- 
space between the carbon electrode and the zinc vessel, and is 
sealed hermetically with a layer of asphalte, so that the gases 
generated in working can only escape into the atmosphere 
through a gas chamber in the upper part of the cell by passing 
through the porous depolarising material, on which their 
passage has a continuous loosening action. The gas chamber 
is filled with rice husks, and above this is a layer of asphalte, 
which closes the ceil and secures all the parts permanently in 
their relative positions, while small capillary glass tubes 
passing down into the husks through this layer allow the 
escape of gas but not of liquid. A vulcanite tube, cemented 
into the top layer of asphalte and secured by a cover, extends 
into the lower chamber, and serves for the introduction or 
removal of the electrolyte.— Although the Leclanché cell has 
been in use for a long period, and for many purposes is 
without a rival, it suffers from the great defect that it only 
yields a small current, which falls off rapidly, principally 
because the depolarisation afforded by the manganese dioxide 
in cells as ordinarily constructed is not sufficiently rapid. 
This defect is due to insufficiency of depolarising material and 
to the want of proper contact between it and the carbon rod, 
and to remedy this Herr A. Pfannenberg has devised his 
Reform dell; which has been brought out by a company. 

In this cell there are two carbons united at the top by a bridge 
piece, and. each encased in a manganese mixture, and the zinc 
is in the form of a long strip which is bent round outside the 
carbons, while the end of it is turned in between them so as to 
form a partition. The zinc is supported between two insu- 
lating blocks, which prevent its coming in contaot with the 
bottom of the cell or with the carbons. Herr Zacharias has 
subjected cells of this construction—20cm. high—to severe 
tests, and reports that he discharged two cells for 12 hours, 
starting with an E.M.F. of 1:48 volts and a current strength 
of 1:10 amperes, and at the end of the time the current had 
only fallen to 1:7 amperes and the E.M.F. to 1:07 volts. 
After 20 hours discharge the E.M.F. was 1:01 volts, the 
current strength 0:65 amperes; and in these tests it was dis- 
covered that cells containing an electrolyte composed of a 
mixture of calcium and ammonium chlorides gave better 
results than those which contained the ordinary solution of 
ammonium chloride alone. 


Fires.—A serious fire oecurred at the Maiden-lane works of 
the Charing Cross and Strand Electricity Supply Corporation 
during the small hours of Saturday morning last week. At 
1:40 a.m. the man in charge of the night shift noticed a smell 
of burning coming from the vaults below the station, where 
the cables enter. Other men had passed through this part of 
the building a short time before and had noticed nothi 
wrong. Going in the direction of the smell, the man noti 
signs of fire, and immediately brought the resident foreman, 
who on his way observed that the machines were running all 
right and that there was no sign of any short-circuit. The 
fire had run up a brick flue in which the cables are led from 
the vault to the engine room, the switchboard was catching 
fire, and the flames had taken such good hold that there was only 
time for the men to shut down the plant and leave the station. 
It may be mentioned that the cables coming in to the station 
are some of vulcanised bitumen, and others lead-covered and 
armoured cables with fibrous insulation ; that the switchboard 
is of slate mounted on an iron frame; and that the high-pres- 
sure supply from the Lambeth station had been shut down for 
the night some hours previously to the outbreak, so that none 
of the cables were charged at a higher pressure than that of 
the 2 x 100 volts three-wire system. The fire was soon extin- 
guished by the fire brigade, and all was over in less than two 
hours. The damage to the building itself is practically con- 
fined to the interior. The switchboard was completely 
demolished, the cables within the building were rendered abso- 
lutely useless, the generating plant (seventeen motor generators 
and five steam dynamos) was all damaged, and the leads from 
the accumulators to the switchboard all fell together, so 
that presumably the battery will have been consider- 
ably injured. The fire did not extend to the battery 
room, boilers, or offices. Mr. Patchell, the company's 
engineer, and Mr. Seale, the secretary (who has had 
the heavy work of communicating with all consumers), 
have displayed wonderful energy and ability in this emergency. 
Mr. Patchell and each individual of his staff have been work- 
ing almost unceasingly, and they are to be congratulated on 
the wonderful speed with which they have re-established the 
supply. All cables leading into the Maiden-lane station had 
first to be disconnected, as they were short-circuiting the 
network, and the stations at Lambeth and Short's-gardens 
then took all the load until the evening, when it was found 
possible to start two of the steam dynamos in the damaged 
station. On Tuesday, when we visited the station, four 
more machines had already been tested, and had been put on 
to the network. About thirty theatres, &c., are connected to 
the company’s mains, and it was possible ¢o supply current 
to all those which had matinées on Saturday afternoon, and to 
maintain the supply continuously to all of them. At first 
several consumers had to be disconnected, but all their fuses 
have gradually been replaced—the majority already by Satur- 
day night—and the consumers are doing their best to keep their 
demand within as low limits as possible. Their good humour in 
this respect is probably in part due to the success of our arms 
in South Africa, and partly to the fact that the company has 
had no serious interruption to the supply for ten years. 

The fire, reported in the daily papers to have taken place in 
a sub-station of the London Electric Supply Corporation in 
Jackson-street, Lambeth, on Sunday night, was nothing more 
than the blowing of a fuse. We are informed that the 
only damage done was the breakage of a lock—by the fire 
brigade. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, March sth. 
PHYSICAL SOCIETY. 

5 p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) “On the Damping of Galvanometer 
Needles," by M. Solomon; (2) On the Distribution of a Gas in 
an Electric Field," by G. W. Walker; (3) ‘Exhibition of a 
Surface Tension Lecture Experiment," by C. E. S. Phillips. 

MONDAY, March 13th. 
SOCIETY OF ARTS. 

8 p.m. Cantor Lecture II. : * Photography of Colour," by E. Sanger 
Shepherd. 
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THE METROPOLITAN ELECTRIC SUPPLY CO.’S NEW WORKS. 


The district supplied with electrical energy by the Metro- 
politan Electric Supply Co. covers an enormous area in the 
very heart of London. Its extent is marked on the map, 
Fig.1. When commencing its business in 1888, however, the 
scale of the company’s operations was as small as iti is now large, 
and the first station was placed in a position under the road 
in front of Whitehall Court. This station, built by the late 
Mr. J. E. H. Gordon, with the assistance of Mr. Frank Bailey, 
contained direct-coupled fast-speed sets, and distributed current 
at 100 volts on the two-wire system. The station is still 
running, and continues to supply current on the two-wire 
system to a few consumers (mostly large ones) in its immediate 
neighbourhood. 

The first of the alternating-current stations were those in 
Sardinia-street, opened in 1889, and the Rathbone-place 
station, started in September, 1887, by Messrs. G. E. Pritchett 
and Co., and taken over by the Metropolitan Co. in 1889. At 
Sardinia-street, American plant and, to some extent, the 
methods then prevalent in America were employed, for 
Westinghouse engines were placed on the ground floor 
and were belted to Westinghouse alternators on the 
floor above. Next, as the load continued to grow, new 


stations in Manchester - square and Amberley -road were 
In Manchester-square the Willans engines had 


started. 
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generating stations, already enumerated. Their position and 
that of the sub-stations is marked on the map (Fig. 1), in 
which also the boundary of the company’s supply area is 
shown, and the outlying Willesden works, with the trunk 
mains connecting the latter to the London stations. 
Apart from the peculiarity of the low primary pressure, 
which seemed to be justified in the early days by the frequent 
failures of high-pressure plant, and which has evidently been 
retained through a disinclination to make a sweeping change 
in the distributing plant and material, a feature of the system 
is that the alternators are all run on separate circuits and are 
not paralleled. In January, 1897, there was a lamp connec- 
tion to the company's mains equivalent to 310, 000 8 c.p. 
lamps, the plant capacity being equivalent to 350,000 
8 c.p. lamps. (These figures include the small con- 
tinuous-current part of the system in connection with the 
Whitehall Court station.) The directors that year decided to 
build the additional works at Willesden, for although at that 
date there was plenty of margin of plant to cope with the 
load, the lamp connections were increasing at such a rate 
that it was evident that considerable extensions to the 
generating plant would soon be necessary. Events have more 
than justified this view, for in January, 1898, the lamp 
connection was 855,000, in January, 1899, 480, 000, and 


Fig, 1.—Map SHOWING THE METROPOLITAN Co.'s SUPPLY AREA, AND POSITION OF Wonks, SuB-STATIONS AND TRUNK MAINS. 
Scale, 1 inch=1 mile. 


to be replaced by Parsons steam turbines, on account of the 
residents in the neighbourhood complaining of the vibration ; 
and in fact all the stations have undergone alterations from 
time to time, the one in Rathbone-place now undergoing 
partial conversion to the continuous-current system. Full 
descriptions of the various stations have appeared on various 
occasions in our columns,* and they well repay perusal now, 
for, taken in conjunction with the present article, they afford 
& typical example of the progress in the design of electricity 
supply stations and distributing systems during the last 
decade. 

Leaving out of consideration the comparatively small 
Whitehall Court section, the system of the Metropolitan 
Electric Supply Co. before the starting of the new works at 
Willesden was an alternating-current transformer system at 
1,000 volts high pressure and 100 ~ per second frequency, and 
100 volts low pressure, the latter being still to a large extent 
supplied by individual transformers (about 1,000) in houses, 
although there are a number of sub-stations, some of which 
supply three-wire, others two-wire networks. There are four 


* The Electrician, Vol. XXII., p. 452; Vol. XXIV., p. 237; Vol. XXV., 
pp. 703, 757 ; Vol. XXVI, pp. 9, 69, and 107 ; Vol. XXX. „ p. 541. 


to-day almost exactly 500, O00. A curve, showing the rate of 
increase of the company’s lamp connections since 1891, in 
comparison with those of other metropolitian supply under- 
takings, was published in our issue of January 5th last (p. 869). 


The resolve to build new works was immediately carried 
into effect, and by the autumn of 1897 plans had been 
prepared, tenders let, a site bought at Willesden, and building 
operations commenced. Mr. Frank Bailey, then engineer. in- 
chief to the Metropolitan Electric Supply Co. as well as to the- 
City of London Electric Lighting Co., designed the works, and 
decided on a two-phase generating system, transmitting the 
current from Willesden to London at 10,000 volts two- 
phase and transforming down at the existing generat- 
ing stations. The advantages of this system for the 
particular object in view are many. A two-phase system, in 
the first place, enables an employment of the existing 
distributing network and transformers, by transforming the. 
pressure down to 1,000 volts in London and dividing the load 
equally on the two phases. To balance a three-phase system 
effectively under similar conditions is more difficult. A single- 
phase system would of course have been as good, if not better, 
for this purpose, but the intention of the company is ulti- 
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mately to replace the alternating-current distribution by con- 
tinuous current, utilising motor-generators to effect this 
conversion. For this purpose two-phase current is of course 
preferable to single-phase. Another point in favour of two- 
phase current over three-phase is in the special circumstances 
of extra high pressure underground transmission. A salutary 
rule, backed up by the Board of Trade, is that a point on 
every system be permanently earthed. In single-phase 
systems this is reduced to delightful simplicity by earth- 
ing the outer conductor of the concentric cable at the 
station and utilising single-pole switches throughout on 
the extra high pressure mains. In two-phase systems the 
employment of an independent concentric cable for each 
phase, earthing the outer conductor of each cable, is an 
equivalent expedient, and the one Mr. Bailey adopted. It 
places the two phases in exactly equal conditions as regards 
inductance and capacity, a desideratum which would not have 
been attained in a concentric system, and it is simple and 
. probably no more costly than the employment of three-core 
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having its own exciter has advantages over excitation 
from independent machines. The exciters are directly con- 
nected to the alternators at Willesden, and they are multi- 
polar and compound-wound in order to give the necessary 
E.M.F. at the slow speed of revolution. 

Although started in the end of 1897, from November, 1898, 
to March, 1899, the erection of the buildings was practically 
at a standstill for want of roof material, while a great part of 
the machinery had already been delivered and was waiting to 
be unpacked. Very great delay also occurred in the delivery 
of the steam pipes, so that it was only by the end of last. year 
that the trial runs of the plant could be made. Mr. R. R. Todd, 


| now engineer-in-chief to the Metropolitan Co., has been 


responsible for the carrying out of the work, which has been 
done under the able supervision of Mr. Holbrow, the resident 
engineer. 

Site.—4A plan of the works is shown in Fig. 2, in which are 
also given two sectional views on a small scale. The site 
occupies about nine acres, partly in the Willesden parish and 
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A, Tank Structure ; B, Cooling Towers; C, Fan Engines. 


Fic. 2.—PLAN OF THE WILLESDEN WORKS. 


cable containing one conductor for each phase and a common 
return of greater section. Possibly there is actually a saving 
over the latter, as a single concentric cable serves as. spare 
for both phases. 
for the underground transmission, it would probably have 
necessitated the earthing of the neutral point of the trans- 
formers at the station, and the insulation for high pressure of 
three conductors instead of two. 

Another debateable question of design is whether to generate 
directly at extra high pressure or to transform up. Mr. Bailey 
chose the latter alternative; Mr. Ferranti would no doubt 
have chosen the former. The choice is between a slightly 
lower efficiency in combination with the extra cost of step-up 
iransformers, and more expensive insulation on the dynamos, 
with the inconvenience of synchronising large machines run- 
ning at extra high pressure. Perhaps the advantages and 
disadvantages of either method are equally balanced. 

A third matter is in connection with the excitation. With 
large units, and therefore comparatively slow speeds, direct- 
driven exciters on the alternator shaft render the design 
somewhat difficult; but, on the other hand, each machine 


If a three-phase system had been chosen: 


partly in Acton. It is freehold. The railway to the north 
is the London and North-Western main line, and on the east 
is the Midland and South-Western junction line from Child's 
Hill to Gunnersbury. On the south is the Grand Junction 
Canal. It is thus seen that there are ample facilities for the 
supply of coal either by water or rail. 

Buildings.—One of the most noticeable features in the design 
of the buildings is the use of screens on travelling carriages for 
the temporary ends of the engine and boiler houses. Ultimately 
the buildings will extend to the dimensions shown by the 
dotted lines in the plan, when they will consist of two boiler 
houses, one on either side of the engine room, each 384fi. 
long by 88ft. wide, the engine room being the same length 
and 112ft. wide, this main block covering over 24 acres of the 
whole area. The part of the buildings already erected 18 
shown by the full lines. As is seen, only about one-sixth 
of the works are built at present, but foundations for the 
extensions are already being excavated. There will eventually 
be four chimney shafts, but one only has been built so far. 
The clay excavated is said to be of a very good quality for 
brick-making, and thecompany haghad the good idea of building . 
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brick kilns, which will shortly be put into operation and for ment of this conveyer is shown in Fig. 8 and Fig. 4. The 
which there is already a sufficient supply of clay for two or transporter lifts the loaded skips (containing each about 15 ewt.) 
three years to come, so that the company will at any rate be out of the barge to the elevation of the transporter beam, a 
able to make all the necessary bricks for its own extensions. height of about 55ft., at a speed of 200ft. per minute. When 

The ironwork has been done by Sir. Wm. Arrol and Co., | the skip reaches the transporter beam it is carried by the 
the brickwork by the company itself. The chimney shaft is | traveller (illustrated in Fig 5) at a speed of from 600ft. to 800ft. 
165ft. high, has a cast iron cap and an internal diameter of | per minute, the hoisting rope ‘being supported at intervals of 
18ft. Sin. at the top. 55ft. by rope carriers. The full d en route to the boiler 
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Fia. 4.—GENERAL VIEW OF COAL TRANSPORTER: 


Coal Transporter.—The coal can be conveyed either from house is stopped over the weighing machine shown on the 
the canal or the railway siding by means of & conveyer con- bridge, and after being lowered upon the machine for 
structed by the Temperley Transporter Co., which carries coal weighing, is again taken up by the transporter and continues 
directly into bunkers situated on the roof of the boiler house. its journey. 

These can store about 1,000 tons of coal. The general arrange- The position of the carriage is shown on the driver's 
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platform at the end of the beam by an index, on whose dial 
the position of the bunkers is marked. By an ingenious 
mechanism contained in the block, the skip is automatically 
tipped after it has been lowered to the bunker. The empty 
skip is returned along the beam by the overhauling gear at a 
speed of from 800ft. to 1,000ft. per minute. Arriving at the end 
of the beam projecting over the barge it is lowered gently by 
means of a brake. The maximum distance to be travelled by 
the loaded skips at present is 274ft., but the machinery is 
arranged for an extension of the building to double this 
amount. If the coal arrives in railway 
wagons, it is discharged into skips which 
are lifted by the transporter through 
an opening in the platform of the bridge, 
as seen in the drawing. 

The eleotrically- driven winch which 
drives the transporter (Fig. 6) is fixed 
within the housing shown on the right- 
hand side of the tower, elevated at a 
position which gives a commanding view 
of the barges, the railway tracks, and 
the bunker house. Within the tower a 
pair of elevators are provided for taking up 
Deeauville wagons containing coal. The 
wagons upon reaching the level of the 
bridge are traversed over the weighing 
machine and afterwards tipped at any 
portion of the coal bunkers, the empty 
wagons being returned in one elevator 
whilst the full wagon is being raised in the 
other. The transporter is also employed 
for conveying the ashes from the far end 
of the boiler house to the barges or railway trucks, 


Boiler House.—The present length of the boiler house is 
164ft. It contains 16 Babcock-Wilcox boilers, each with a 
heating surface of 8,500 sq. ft, set in batteries of two 
boilers each, as shown in the plan. It is needless to go into 
the design of these in detail, as it follows the lines always 
adopted by the Babcock-Wilcox Co. In each boiler are 16 


Fic. 6.—Moror-DRIVEN WINCH or Coat TRANSPORTER. 


sections or slabs, each composed of 10 tubes 4in. diameter, 
expanded into the continuous staggered headers at the ends. 
Opposite the end of each tube is a hand-hole in the header, to 
permit cleaning or removal of the tube, and these hand-holes 
are covered by caps fastened with a bolt, clamp, and cap nut. 
The sections above mentioned are connected at each end to 
two steam and water drums, and at one end with a mud 
drum, by means of tubes 4in. in diameter. Each boiler has 
two steam and water drums 42in. in diameter. These two 
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drums are connected by a cross drum 21in. in diameter and 
7ft. Gin. long. The boilers are constructed for the working 
steam pressure of 160lb. square inch. 


Babcock-Wilcox superheaters. are fitted to the boilers, 
each having a heating surface of 896 sq. ft., and being fitted 
with 14 groups of four steel tubes 1lin. in diameter. The 
superheaters were specified to be capable of imparting 100 to 
190'F. of superheat to the steam produced by the boiler. 
The superheater is placed in the midule of the angular space 
between the water-tubes and the steam drum, in a position 


Fic. 5.—CaRRIAGE OF TEMPERLEY TRANSPORTER. 


where there is practically no deteriorating condensation of the 
furnace gases, and where the temperature is sufficiently high. 
There it is not subject to the immediate action of the fire, as 
the furnace gases must first pass through the front part of 
the boiler before reaching it. The tubes of the superheaier 
are bent into the shape of an elongated U, and are connected 
at both ends with manifolds, one of which receives the natural 
steam and the other delivers the superheated 
steam to the valve placed above the boiler. 
All the tube joints are expanded, there being 
no flanged joints. As the manifolds are not 
rigidly connected with each other, and the 
tubes are free at one end, there is sufficient 
freedom for expansion. While steam !5 
being raised, the superheater can be flooded 
with boiling water, when it practically be- 
comes part of the heating surface of the 
boiler. This is a precaution against over- 
heating. A three-way cock enables the 
water from the water space of the boiler 
drum to be let into the lower manifold and 
to fill the superheater to the boiler water 
level. Any steam formed in the superheate? 
tubes is returned into the boiler drum 
through the collecting pipe, which, when 
the superheater is at work, conveys saturat 
or natural steam into the upper manifold. 
Before opening the superheater stop valve 
and using superheated steam, the water 5 
drained away from the manifolds by the 
flooding pipe. 

Six of the boilers are hand fired, eight are 
fitted with Vicars automatic stokers, 82 
the remaining two are being fitted wil 
Babcock-Wilcox chain-grate stokers. The 
coal is fed from the overhead bunkers into the stoker hopper 
by chutes. The Vicars stokers present no new features. The 
coal is pushed on to the dead plate and then on to firebars by 
reciprocating plungers. All the bars travel in towards the 
back of the furnace together, but in returning first eve] 
alternate bar returns, and when these are at rest the remainder 
follow. The coal, after it has arrived at the maximum 
state of incandescence, falls off the moving bars on to ee 
dead grate, where combustion is completed. At oertain 
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intervals the clinkers are taken from the dead grate and 
fall into the pit under the boilers. An air box is provided on 
the front of the stoker, to provide for complete combustion of 
the volatile hydrocarbons. The stokers are driven by under- 
ground shafting supported by dust-proof Mohler bearings. 
Two Bumsted and Chandler engines supply the power, and 
the speed is reduced to 20 revs. per min. by worm boxes in 
which the worm wheel runs in & bath of oil. By means of & 
cross shaf: and clutch gear either engine can drive the 
stokers on either side or both sides of the boiler house. 

The Babcock. Wilcox stoker was recently described and 
illustrated by Mr. Crompton at the Institution of Electrical 
Engineers (see The Electrician, Dec. 8, 1899). It will be 
remembered that it consists of an endless chain of short cast- 
iron grate bars, linked together and actuated by passing over 
drums at the front and rear. Gearing is provided to enable 
the stoker to be brought’ out clear of the boiler, the frames 
being fitted with wheels running on rails placed at the side of 
the ashpit. The coal is fed over the whole width of the grate, 
the thickness of the coal layer being regulated by the vertical 
slide arrangement of fire doors. The ashes fall into skips 


bay now built will gradually be extended to its full length, 
and later, as more plant is required, the second bay and 
second boiler house will be added. A substantial brick wall 
divides the boiler house and engine house, and the other wall 
of the building is of light construction, as it is only temporary. 
The room is light, the iron and glass construction of the roof 
being visible in Figs. 8 and 9. E 
These illustrations show in the foreground one of the three 
large Westinghouse sets, all of similar construction. The 
machines are designed for an output of 1, 500 kw., the 
pressure of each phase being 500 volts. The field poles are of 
laminated steel, and number 62. Their coils are wound with 
copper strips, and the pole-pieces fit into slots and are bolted 
through to the frame. This casting is divided verti into 
two halves, which can be drawn back on either side, sliding 
on the bedplate, so that the armature cambe got at. Tne 
flywheel oh ‘which the armature is built is constructed in two 
halves, fixed to the crank shaft by heavy rings of mild steel 


shrunk on to the bosses of the shaft. Each rim is secured by 


two bolts and a shrinkage ring at each joint. Arms and rims 
are of cast iron. The steel laminations forming the arma- 


Fic. 7.—GENSRAL VIEW OF BoILeR HOUSE. 


running on rails below the boilers, and are pushed along to 
the far end of the boiler house, where they are taken up by the 
transporter. 

Little need be said of the feed arrangements. They merely 
consist of three Blake-Knowles pumps and no injectors. No 
economiser has been fitted. The boiler house is rather dark, owing 
to the position of the coal bunkers, and artificial light (four 
enclosed arc lamps) has to be employed almost continuously. 
The boiler house also contains two Cameron pumps for the 
ordinary water service. All water used is taken from the 
canal, and an emergency connection is being made to the 
West Middlesex waterworks. The steam mains were supplied 
by Messrs. Jas. Russel and Sons, of Wednesbury. They are 
of steel, with heavy loose flanges and copper ring joints. 
They form a complete ring. Two main flues of steel lined 
with firebrick traverse the boiler house, about lOft. from 
the ground, on their way to the chimney, 

Engines and Dynamos.—The present dimensions of the 
engine room are 175ft.x 72ft.; its ultimate dimensions, 
shown dotted in the plan, will be 884ft. x 112ft. The one 


ture core are laid on one another “ half Jap," with ventilating 
plates about every three inches, and are dovetailed and slipped 
into corresponding slots in the armature spider. The chord 
armature winding is not divided into $wo distinct parts, ote for 
each phase, but forms a continuous elosed circuit, with the 
four leads to the collector rings taken off at equidistant points. . 
There are nine windings per pole, and one winding only in 
each slot of the armature core. The diameter of the árma- 
ture is. about 16ft. and its width about 8ft. Spring brass 
brushes are used on the collector rings. Although designed 
for a frequency of 60 ~ per sec., the speed eorresponding 
to this (116 revs. per min.) is somewhat exceeded at présent, 
in order not to differ too much from the present frequency of 
the company’s system. The armature has been tested at 
5,000 volts, and the specified efficiency at full load is 95 per 
cent. The machine runs with practically no hum, and, 
owing to the excellent ventilation, is cold after an evening’s 
run at full load. 

The engines are of the Westinghouse vertical compound 
enclosed marine type, with 86in. and 55in. cylinders and 9ft. 
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stroke, and piston valves—one for the high-pressure cylinder 
and two for the low-pressure cylinder. As seen in the illus- 
tration, there are four bearings to the engine, one on either 
side of each crank, and a fifth out-board bearing between the 
alternator and the exciter. The bearings are of cast iron 
with white metal liners; they are 14in. diameter and 42in. 
long. The governor acts on the high-pressure cylinder, and 
the governor wheel is overhung. It is specified to be capable 
of adjustment to a variation of 10 per cent. during working, 
and to govern witbin 8 per cent. As a matter of fact, this 
latter figure is not approached, 1 per cent., we are informed, 
having been the variation between no load and full load on 
some tests made by the makers’ engineers. The lubrication 
is from a tank on the top of the cylinders, to which oil is 
forced by a pump driven off an eccentric on the main shaft. 
Although it was necessary, to obtain early delivery 
of the machines, to order them in America, they have afforded 
a proof that even American manufacturers are not infallible, 
and that English engineers are their equals in quick repairing 


— — 


Fic. 10.—Conpenxsixa PLANT. 


work. A short time after one of the engines had been running, a 
flaw was discovered in the crank shaft. The shaft was imme- 
diately taken out, sent off by special train to Sir Thos. 
Richardson and Sons, at Hartlepool, repaired, returned by 
special train, replaced in the engine and running again on 
full load, in less than a week. 

The exciters have already been referred to. They are six- 
polar, with short commutators and six brushes. The fields 
are compound-wound, and the armatures drum-wound, four 
windings being contained in each slot of the armature cores. 
They generate a maximum current of 450 amperes at 100 
volts, and each is of sufficient capacity to excite two alter- 
nators on an emergency. 


Condensing Plant.—There is a surface condenser (Fig. 10) 
placed behind each engine. These have been supplied by 
the Wheeler Condenser and Engineering Co., are of their 
Admiralty pattern, and each has a cooling surface of 
4,000 sq. ft. In connection with each is a Blake-Knowles com- 
bined air and circulating pumps, the two pumps being con- 
. nected to the same rocking lever. Between the engine and 
pump is an automatic valve operating a by-pass to an open- 
air exhaust if the vacuum in the condenser fails. The circu- 
lating water is cooled by three Barnard cooling towers, 
capable of cooling 8,000 gallons of water per hour from 
180°F. to 80°F. Their dimensions are 12ft, Sin. x 12ft. x 37ft. 
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each. The fans are driven by small Bumsted-Chandler 
engines. 


Auxiliary Electrical Plant.—A small station of auxiliary 100 
volt plant, consisting of some that is no longer required in the 
London stations and some experimental motor-generators and 
converters, is situated in a small building by itself, and is 
supplied with steam from its own Babcock-Wilcox boiler. 
This plant supplies current for lighting the works, and has 
done so during the building operations. It is also represented 
by two contacts on each of the exciting panels of the station 
switchboard. | 

Engine Room Switchboard.— This is built on the lines of a 
traction switchboard, and forms the connecting link between 
the generators and the high-pressure switch room. Its 
general design is seen in Fig. 11. Three vertical white 
marble panels, one for each machine, are bolted to an 
iron frame. At the bottom of each panel are two rheostat 
hand-wheels, one within the other. The inner one adjusts 
the resistance in the shunt of the exciter, the outer one a 
resistance in series with the field coils of the alternator. 
Above this is a four-pole main switch for the two phases, and 
above this switch a throw-over switch for the exciter, which 
connects the field of the alternator either to the exciter ter- 
minals or the auxiliary supply. This switch has a central spring 
contact for discharging the field through a resistance. The 
wattmeters, ammeters, and voltmeters are seen in the illustra- 
tion; there are the usual voltmeter plugs, and at the top of 
each panel are three automatic cut-outs adjustable to any 
current between 1,200 and 1,800 amperes. This cut-out has 
a peculiar action, contact being made by two flat vertical 


copper surfaces, pressed together by a strong spring in 
such a way that a slight rubbing together takes place during 
the switching-on. The contacts are topped with carbon 
plates to take the spark on break. One pole of one phase is 
earthed, so that only three cut-outs are necessary. The main 
circuit connections at the back of the board are bare, the 
main bus bars being built up of copper strip Bin. by zin. 

Battery.— A battery of 124 K 88-plate E. P. S. cells is 
placed on the first floor of the building which contains the 
high-pressure switching gear. This is charged by the 
auxiliary plant, and is connected to the auxiliary terminals 
of the field switches of the alternators. The cells are in 
wooden boxes, lead-lined, supported by wooden bearers and 
cross bearers standing on insulators. Their capacity is 1,000 
ampere-hours at a 500 ampere-hour discharge rate. 

Cranes.—Spanning the engine room is an overhead 
travelling crane by Messrs. Higginbottom and Mannock. It 
is driven from the auxiliary plant by one continuous-current 
motor for all three motions, and has proved most useful and 
has worked satisfactorily during the erection of the plant. 
The span is 50ft., and the crane is rated at 85 tons, having 
been tested to 50 tons. A 60-ton Goliath crane outside the 
engine room has also been employed continuously during the 
erection of the works. 

(To be concluded.) 


698 


ON THE APPLICATIONS OF ELECTRICITY IN 
MEDICAL AND SURGICAL PRACTICE.* 


BY H. LEWIS JONES, M.D. 


It was with very great pleasure that I received a communication 
from your President last autumn, asking me to write you a Paper on 
medical electricity. And it is a pleasure to me for several reasons: 
first, because it 13 a recognition by the Institution of Electrical 

ineers of the existence of their somewhat humble sister medical 
electricity; se:ondly, because it gives me an opportunity of puttin 
on record the position which medical electricity holds at the end o 
the nineteenth century ; and thirdly, because I hope to be able to 
give you some ioformation which may be new to you. 

To a certain extent there is a correspondence between the work of 
an engineer in the repairing shop and that of a medical man in his 
practice ; and this was brought quite forcibly to my mind a little 
while ago, when I had occasion to write and ask a member of the 
Institution kindly to come and advise me with regard to a motor 
which was io feeble health. When he came he said that he had 
been sitting up all night with an engine which was on the point of 
breaking down. It seemed to me to be clo-ely the kind of work 
which the medical man is often called on to do, substituting only the 
human being for the machine. The medical side of electricity has 
been prominent from the early days of the science. Its physiological 
effects were among the first observations made. In leular, the 
experiments of Aldini upon the muscles of recently killed animals 
seem to have created a deep impression upon the people of his day, 
aud to have held out hopes of the discovery in electricity of valuable 
healing properties 

Electrical departments were in existence in some of the London 
hospitals a hundred years ago. At St. Thomas's in 1799 the elec- 
trical department was under the charge of a surgeon, Mr. Birch, who 
has left a very interesting Letter on Medical Electricity," which is 
printed in a book calle1 “Aun Esay oa Electricity,” by George 
Adams. The copy of thia work which I possess is the third edition, 
printed in 1799, and having for frontiepiece a woodcut representing 
a medical man applying electricity in a manner which clearly shows 
considerable scientific knowledge.t Among other interesting obser- 
vations of Mr. Birch, there is one which may cause us to smile, or 
rather to sigh, at the change between his time and ours. The surgeon 
writes, The ingenuity with which these simple modes of application 
may be varied, to puzzle and deceive the observation of a bystander, 
is unbounded, and would have formed a grand basis for empiricism 
if they had been artfully employed; but as electricity has escaped 
abuses, I trust,” &c. John Freke, F. R. S., who was elected surgeon 
at St. Bartholomew’s in 1729, is incidentally referred to in Fielding’s 
well-known novel, “Tom Jones,” as an authority on the subject of 
medical electricity. 

It is now 150 years since the beginning of medical electricity. 
During the whole of that time it has had to fight its way in the face 
of many difficulties, and the most terious of these has been the 
passive resistance of melical men themselves The vitality which 
the subject has shown under adverse circumstances is most significant. 
Medical electricity advances steadily, and the progress during the 
last decade has been very great. The commercial application of 
electricity and its house-to-house distribution by electric lighting 
compauies have called into existence a large number of new instru- 
ments and new methods of treatment, and is helping the spread of 
the study of medical electricity bv simplifying the means ot obtain- 
ing the current when required. The accumnlator has been of great 
eervice by affording a trustworthy source of currents for the use of 
surgeons in their galvano-cauteries and exploring lamp instruments. 
The discovery of the X-rays and their application to surgery and 
medicine have also done good to the cause of medical electricity by 
bringing electrical apparatus into more extended use, and the 
founding of X-ray departments in hospitals gradually leads to the 
development of electro-therapeutic departments in places where 
these are not already io existence. Most of the London hospitals 
now have electrical departments, and theee are of manifest utility. 
At St. Bartholomew's Hospital we have about six hundred cases 
referred yearly to the electrical department from all quarters of the 
hospital, exclusive of the cases for X-ray photography, the numbers of 
which are even greater. And the results of our treatment will compare 
favourably with those in any other branch of medical practice, 

It is a little difficult to speak on a medical subject before a non- 
medical audience without incurring the suspicions of those who are 
always on the alert for signs of unprofessional behaviour, and there 
is no branch of medical practice upon which the fierce light of 
criticism shines more sharply than upon medical electricity. I shall 
therefore have nothing to say on such matters as the relation of cases, 
statements of cures, and so forth, which might be thought to be 
unsuitable to my audience, but will try to meet you on the common 

und of apparatus and methods, and in particular I shall try to 

y before vou some of the difficulties and problems which arise in 


* Paper read before the Institution of Electrical Engineers, March 8. 
alt The woodcut in question was exhibited at the meeting.— Ep. B.] 
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the cource of our medical work, in the nok that some of them may 
be solved by the advice and suggestions of those who are here present. 
From conversations which I have had at various times with engi- 
neering friends, I am disposed to think that the number and extent 
of the applications of electricity to medical practice are not generally 
realised by electrical engineers. Indeed, when I have observed any 
reference at all to medical electricity in the proceedings of this and 
of kindred societies, the reference has usually been one of disavowal aud 
dislike. I therefore feel that in making the present communicatioa 
to you I am undertaking the task of trying to show that electrial 
applications have a large and legitimate field of usefulness in medical 
practice; that it is quite possible to practise medical electricity 
without thereby becoming an outcast, and that the advertisements of 
os ai ea or magnetic appliances do not represent the position o 
medical electricity any more than, ehall we say, Keeley represented 
all that was best and truest in electrical engineering. 

If what I have to say to you may seem to be about trifling matters 
I hope you will bear in mind that our unit is the milliam while 
yours is the kilowatt, and that the currents which we handle and use 
would make but a small figure if their energy were expressed in 
terms of horse-power. Nevertheless, ia the small technical matters 
which bave to do with the management of various kinds of small 
electrical apparatus, the medical man requires a thorough proficiency, 
because it 1s 8 that he shall be able to make hi 
appasatus work. Oa account we may appear, in certain matter, 
to take elaborate precautions wirieh might seem to you to be handy 
necessary. With our coils and batteries we require unfailing 
for increasing or decreasing the current sent through the patient, 
without stops or jerks. e have to deal with the electric light 
maios, either direct or alternating, or both. And we have evolve! 
for ourselves a long array of contrivances for utilising the public 
supplies of electricity for medical purposes Small transformer, 
portable accumulators, resistances t» provide slopes of potential, 
which can be tapped as desired for varying voltages, contrivance: 
for using the mains for all sorts of medical purposes are all enliste! 
in medical work. The statical machine is als» coming again inte 
favour, and to use a statical machine one must know enough abou: 
its management to be quite sure that after a patient's arrival there 
shall be no awkward failure of the machine to excite. Otherwise ve 
are likely to be condemned as not understandiog our apparatus, ani 
the patient may be lost, All these little matters can only be learned 
gradually, and through a course of failures and disappointmeat-. 
And when they bave been learned thoroughly, they constitutes 
very fair claim to the title of electrician. 

The use of electricity in the production of hot-air baths with 
incandescent lamps or electrically heated coils of wire as the soure 
of heat is a development of some promise, while in the immediate 
future we can see the approach of new methods of treatment by the 
1 0 of the arc lamp. Each of these will demand a fresh extension 
of the field of electrical operations which the medical man will have 
to leara, And now I feel sure that some of you are realy to ask 
what cau be done with all these numerous forms of apparatus. You 
might be inclined to ask me, as a patient of mine asked me the other 
dav, whether I had ever done anybody any good by electricity. We 
will take the simplest things first. No doubt it is familiar to all of 
you that an electric shock produces a muscular contraction, bat 
possibly you may not all be aware of the extent to which the study 
of the muscular contractions has been developed. The muscles aad 
their nerves are tested by the application of the induction coil cur 
rent, and by the direct current of a battery of cells; the effects at open- 
ing and at closing of the circuit, the comparison of the action of 
positive pole with that of the negative, and the measurement of the 
current needed to produce visible contractions are all examined, and 
in this way a system of electrical testing has been devised which 
affords the moet valuable indications in the diagnosis of diseases of 
the nervous system. Au important part of the work in the electrical 
department of a hospital is the testing and reporting upon cases? 
injury or disease of the various portions of the nervous system an 
of the muscles, and the accuracy of the answers given by electri 
testing is something to delight one. For exactness and simplicity 
in its responses, one might compare electrical testing to the prucesse 
of measuring with a yard measure or weighing in a pair of scales: 
and numerous cases which are quite obscure until tested electrically 
become as clear as daylight as soon as the test has been made. 


The behaviour of a muscle under electrical stimulation is peculith 
and I think it may be useful to describe it. A simple shock, such ^ 
a single discharge of an induction coil or of a condenser, or à = 
from the prime conductor of a static machine, causes a ae 
muscular twitch, which within certain limits is proportionate to 
energy of the discharge; the contraction lasts about one-tenth oft 
second. A rapid succession of shocks causes a succession ° 
contractions which become fused so that the muscle enters in? 
a permanent state of contraction which lasts as long as the stum" 
are applied. Stimulation applied to a nerve causes contraction 
its corresponding muscles, and when the stimuli are applied to t0 
muscle itself, it is through the agency of its nerves that the st 
tion acts. With a continuous current the behaviour is 
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Here there is a twitch at the moment of closing the circuit through 
the nerve or the muscle. The muscle then remains quiescent and 
almost completely relaxed, while the current still flows, and another 
twitch is produced when the circuit is broken. This is the sequence 
of events with the currents of about 5 milliamperes which are used 
for testing. With currents four or five times as strong the muscle 
enters into permanent contraction with continuous currents. These 
contractions at make and break may seem to recall the phenomena of 
electromagnetic induction, but tke analogy is more apparent than real. 


In certain kinds of paralysis these reactions change, and all irrita- 
bility of the muscle to coil currents disappears. Stimulation of tbe 
nerves gives no response either to coil or cells, but the contractility 
of the muscle remains for currents from the cells applied directly, 
and may be more easily excited than in health, while the contraction 
itself changes in character from a rapid twitcb, lasting one-tenth of a 
second, to a slow sluggish movement, lasting tbree times as long. 
Stated briefly, the above are the observed facts of what is known asthe 
reaction of degeneration. Its value depends upon the fact that it 
occurs only when the cause of the paralysis occupies certain definite 
portions of the nervous system. By its presence or absence we can 
therefore determine with great nicety the seat of the disease or Uu 
A point which is not yet explained is why the coil discharge should 
become ineffective on muscle which retains the power of da sob 
to the battery current. What are the electrical differences een 
the two modes of stimulation ? 

Next as to electrical treatment. Pr s in medical treatment 
usually moves along two lines. One of these is based upon experi- 
mental physiology—tbat is to say, upon a study of the various 

rocesses in healthy tissues, and depends on the application of the 

acts observed to various morbid states. The other fine of advance 
is by direct experiment in a more or less haphazard manner upon the 
sick. la medical electricity, as in medicine generally, both these 
lines have been followed. If we consider the first, we can apply the 
observed fact that electricity is a stimulusto certain living tissues by 
asking how stimulation may be made ure of in disease. The fact 
that electricity is a stimulus is easy to perceive in the case of nerve 
and muscle and in the case of the sensory nerves of the body, and it 
is not difficult to prove that it actsin this way upon all living tissues; 
and the employment of electricity in disease is very largely an appli- 
cation of this process of stimulation. Beard an Rockwell in the 
United States, and Débédat in France have shown experimentally 
that in young animals the rate of growth can be accelerated by suit- 
able electrification. The former electrified daily two young puppies, 
and found that they grew faster than those of the eame litter which 
were not electrified. Débédat iu the same way proved an increase of 
weight in certain muscles of rabbits as compared with other non- 
electrified muscles in the same animals; the latter thus showed a 
ocal effect from localised electrification, the former a general effect 
from general applications; and this division into general and local 
treatment is a useful one. Thus for general diseases one gives a 
general treatment, and for local diseases a local application. D'Arson- 
val by calorimeter ob- ervations and chemical analysis of expired 
air, has established the fact that electrification increases the activity 
of the tiesue exchanges of the body. Capriati receutly has shown 
by careful dynamometric researches that the application of electricity 
to the central nervous system in the form of a continuous current 
along the spine does undoubtedly increace the muscular power, and 
that applications to the muscle of a limb have the eame effect. In 
the United States it is becoming fairly common for athletes to 
undergo electrical treatment when preparing for a contest. General 
electrification applied to cases of simple failure of nutrition, such 
as debility after illness or debility of any kind, produces a 
rapid improvement in the condition of the patient. In rickets, 
which is a comparatively simple form of defective nutrition, 
electrical applications have been shown by many observers to 
have a very high value. The more complex forms of defec- 
tive nutrition, such as rheumatism, gout, and diabetes, are not 
yet completely controlled by electricity, but indications are 
not wanting that in time good results may be expected. Already 
electricity is doing much for these conditions, In the field of 
paralytic conditions there are certain strict limitations to the utility 
of electrical treatment, and it is here that electricity has lost credit 
quite undeservedly. People have expected electricity to work 
miracles, and because it could not do £o have condemned it as useless 
altogether. When paralysis is due to some mechanical obstruction 
or de-tructive process in the nerve centres of the brain or the spinal 
cord, or when it is due to certain progreseive degenerations in the 
quality of those parts, then electricity is powerless to help. So, too, 
When paralysis is due to a breach of continuity in a nerve trunk, 
electricity can du nothing until the surgeon has intervened and re- 
united the severed ends. In the latter case electricity comes in quite 
properly alterwards to promote the recovery of functions which had 
fallen into abeyance ; in the former the surgeon cannot help, neither 
can electricity. Therefore it is very important to insist that in 
paralysis there are cases suitable for electricity and cases which are 
unsuitable. Happily, the number of those which are greatly benefited 
by electricity is a considerable one. ; 


Another field in which electricity is useful is in the relief of pain. 
Oftentimes it acta by influencing the circulation in the painful part 
and relieving congestion and pressure in the bleod-vessels. This I 
believe to be its mode of action in sciatica, lumbago and rheumatism, 
and in some neuralgias At other times it seems to relieve a neuralgic 
pain by some direct influence upon the nerve-trunk in which the 

in is felt. "Effects upon the circulation are probably the important 

actor also in the relief of sprains, and in removing the chronic stiff- 

ness which may be felt in or around joints as the result of injury 
or disease. In this there is-scope for considerable development. The 
good results which can be obtained are undoubted, although it is 
not generally known that this is the case. Electricity can also be 
used to promote the paseage of drugs into or through the skin; and 
this has a few minor applications in medical practice, among others 
for the introduction of cocaine to produce a local insensibility. in 
minor surgery. Electrolysis, again, is often useful in many small 
matters of surgery. It is used almost exclusively as a meaas of 
destroying issue. Small tumours of various kinds can be very con- 
veniently treated by electrolysis. The process is carried out by the 
introduction of metallic needles into the tumour, the products of 
electrolysis being thus liberated in contact with the tissue to be 
destroyed. The chief convenience is the ease with which one can 
regulate the strength of current, and the amount of caustic chemical 
liberated, in exact proportion to the work required to be done. So 
fine and so delicate an application can be made, that the root of a 
single hair can be destroyed without leaving any visible scar, and 
the removal of superfluous hair in this way is a matter for which 
electrolysis is continually applied. Electrolysis with copper or zinc 
anodes with the object of procuring the liberation of salts of these 
metals in the diseased tissues bas been recommended abroad, but does 
not seem to have received much attention in this country. 

One ot the most encouraging points at the present time in medical 
electricity is the improved quality of the scientific work which is 
being done in it. Last year, the French Government having declared 
the subject to be of public utility, a section of medical ele:tricity was 
inaugurated at the Boulogne Congress of the French Association for 
the Advancement of Science. I attended the meetings of the section 
during the greater part of the congress, and was struck by the 
number and high scientific quality of the communications which 
were made in it. It was one of the best attended sections of the 
whole association. France, indeed, takes a long lead in the subject 
of medical electricity. They have at the present time three periodicals 
devoted entirely to the subject, and abundance of material seems 
continually forthcoming to fill the pages. One of them, the Archives 
d' Electricité Médicale, is quite indispensable to students of medical 
electricity, for in addition to its original matter it provides its readers 
with abstracts and a bibliographical index which keep one in touch 
with all that is being done in medical electricity all over the world. 

The progress in the small matters of detail, particularly with 
regard to apparatus, which has taken place during the last ten years, 
is considerable. I say ten years, because that represents the time 
during which my attention has been specially directed towards 
medical electricity. It will be interesting to consider and compare the 
types of apparatus in common use to-day with those ueed formerly. 


Electrodes.—The current is applied to the body of the patient by 
means of electrodes. These may be of the most varied forms, par- 
ticularly with electrodes for internal applications. The cylindrical 
brass handles, fitted with sponges an eld one in each hand, are 
obsolete or deserve to be, and for most external applications their 

lace is now taken by a plate of flexible metal enclosed in wash- 
eather, and a disc of metal also covered with wash-leather and 
screwed into a wooden handle. The former is called the inditferent 
electrode, and serves chiefly to complete the circuit through the 
patient's body ; the other, or active electrode, is the one which is. 
manipulated and applied over the affected region. For testing, the 
active electrode is fitted with a closing key. Examples of electrodes 
and other forms of medical electrical appliances are shown upon the 
table. Bare metal must never be allowed to touch the skin, unless 
electrolytic or painful effects are desired. Sores are easily produced 
in a few minutes by a few milliamperes of current if at any point the 
metal of the conductor touches the skin directly. For this reason 
some water-holding material, such as wash-leather, is always used to 
cover the metallic surfaces of medical electrodes. 


The Battery.—The chief requirements in a medical cell are that it 
shall need no attention and will not spoil on open circuit. The past 
few years have seen the almost complete ned ei from medical 
work of open acid cells such as as the Smec cell, the Bunsen, and the 
bichromate cell. Formerly, when electrical treatment had to be carried 
out by means of pouderous oak boxes filled with cells of one or other 
of these kinds, the trouble and dirt associated with them was enough 
to discourage all except enthusiasts. At the present day the Leclanché 
cell is the only type of battery which a medical man need consider, 
and even these are rapidly being abandoned, except for fixed instal- 
lations, in favour of the modern, cheap, and convenient dry cell. 
With these small dry cella for currents of small magnitude and with 
a few accumulator cells for those medical purposes which require a. 
current of an ampere or more, as for example for the heating of 
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galvano-cauteries and the illumination of small exploring lamps, the 
medical man is sufticiently equipped, and is no longer compelled to 
handle and prepare caustic solutions. Large bichromate batteries 
still survive in remote districts for the occasional production of large 
currents, but they are every year becoming less numerous, as second- 
ary cells and the means of charging them from dynamos become 
more general over the country. All this simplification tends very 
greatly towards the increased popularity of medical applications of 
electricity, because perhaps one chief cause of its neglect has been 
hithero the trouble of the management of the apparatus. The bat- 
teries needed for medical work divide themselves into two distinct 
classes, batteries for applying currents to patients for testing and 
treatment, and batteries for galvano-cautery and lamp apparatus. 
The former is essentially a physician’s battery, the latter is more for 
the surgeon. Most of the surgeon’s requirements are met by a 
rortable accumulator of four cells, for the little surgical lamps are 
for the most part 8 volt lamps, taking about an ampere, though 
usually they are overrun most cruelly. For galvano-cautery the 
currents average from 5 to 10 amperes, but the cautery circuit has 
a low resistance, and a prezsure of 8 volts is much more than is 
required. Sometimes the four-cell accumulator is arranged so that a 
switch will recombine it as two sets of two in parallel for cautery 
work, or else it is lett as a four-cell battery in series, the volts being 
expended in a resistance, For medical work a battery is fitted with 
25 to 40 small dry cells connected in series and having wires led off 
from them to a circle of studs, from which a moving pointer takes 
up into circuit as many cells as are required. It is usually fitted 
with a milliampere meter permanently in circuit and a commutator 
for reversing the poles, also with an induction coil driven by a 
separate dry cell. The average working resistance of the human 
body and skin is about 2,000 ohms when properly moistened with 
hot water. Salt or soda may be added to the water to reduce the 
skin resistance, but plain water is best, aa it corrodes the electrodes less. 


Next in importance to the battery of primary cells comes the. 


induction coil. Indeed, if generality of use be considered, the iuduc- 
tion coil should come first, as it is the form of electrical application 
which has the widest employment. The medical induction coil has 
developed in certain special directions, the chief requirement with 
such an apparatus being a means of careful regulation of its strength. 
Of the various ways of obtaining this regulation, the one best suited 
to our purpose is the plan of using a sliding secondary coil, which 
ean be brought close to the primary or can be removed farther from 
it, as desired. Much has been done of late years to improve the 
induction coil, and more has been written about the various effects 
to be got from coils of different sorts and construction. Attention has 
been given to the improvement of the vibrating spring or contact- 
breaker, and the best American coils are now fitted with two vibrators, 
one of slow speed and one of high speed. In the United States, where 
the construction of electro-medical apparatus has been much elabo- 
rated, it is quite customary to supply coils with several interchangeable 
secondaries. The same is done to a less degree by makers elsewhere. 
The various effects which have been ascribed to different windings of 
secondary are best considered as being due to the very great 
differences in their self-induction, according as they are made with 
windings of great Jength and many turns, or of short length and few 
turns. The slower rise and fall of wave which is found with the 
high self-induction of the long coil of many windings has the effect 
of making the shock less sudden and less painful in its effects. So 
too in very long fine secondaries a large part of the volts are dropped 
inside the coil, and the E.M.F. at the terminals, though high on open 
circuit, may fall almost to nothing when closed through a compara- 
tively low resistance. On this account very long coils with very high 
speed contact-breakers have been much written about as affording 
painless currents for internal applicatione, but in my opinion the 
painlessness is due to the: fact that very little current comes out of 
them. For practical purposes I have usually found it sufficient to 
use one secondary coil, which is tapped at one-third of its length, 
and so can give Jong coil and short coil effects from the one instru- 
ment. Medical induction coils are not fitted with condensers. When 
simple stimulation is required in the treatment of a case, the induction 
coil is probably the most converient and cheap method of procuring 
it. The battery current has a superiority in certain things: for 
example, it gives a wider range in degree and quality of stimulation ; 
and certain living tissues respond better to battery currents slowly 
increased and decreased than they do to the sudden. jerks of the coil. 
The intense effect of the coil on the sensory nerves of the skin makes 
it difficult to use coil currents of sufficient strength to penetrate to the 
deeper parts of the body, and for deep parts currents of large magnitude 
are necessary to make up for the weakening effect of diffusion. 


The strength of current used in treatment ranges between 4 and 
40 milliamperes for the most part, though smaller and larger 
currents are sometimes used. The larger the currents, the larger 
should be the surfaces of the electrodes The measurement of 
induction coil currents presents difficulties which have not hitherto 
been surmounted, and the rough comparisons which are made by 
means of a scale of millimetres at the side of the sliding secondary 
cannot be translated into units, and cannot be trusted to be alike for 


two consecutive days. Instruments which measure the meau current 
are of no use, because the physiological effect does not depend upon 
mean current but upon the rate of change and the maxima. The 
use of a sinusoidal current from a dynamo, to take the place of the 
induction coil might enable one to evade the difficulty ; but the 
dynamo current ot the maina, in certain cases at least, produces such 

ainful skin effects as to be very unpopular with patients. It is 

ifficult to say why this is so, but the subject wants further study. 
Possibly the useof condenser discharges, the condenser being auto- 
matically charged and discharged rapidly, might meet the difficulty 
of producing a current which would resemble that of the coil in its 
physiological action and would allow of measurement. I would like 
to ask the advice of members of the Institution on this point. 
Would not the curve of discharge of a condenser have a close 
resemblance to the discharge curve of an induction coil? Could not 
one arrange a condenser of small capacity, such as a Leyden jar of 
diminutive size, and employ some very fine adjustment of spark 
gap for measurement and regulation? I have thought that in this 
way, using high voltages and &mall capacities, the disturbing factor 
of varying skin resistauce would become comparatively unimportant. 


Current from the Mains.— After its introduction into commerce 
the current of the electric lighting mains was quickly introduced 
into medical practice, and we make large use of it in the electrical 
department of St. Bartholomew’s, which is connected with the mains 
of the City of London Electric Lighting Co. The current impulses 
from the alternating mains have a physiological action resembli 
those of the induction coil ; that is to say, the effect upon nerve an 
muscle is to produce a permanent contraction so long as the current 
is applied. But it is superior to the induction coil in being a less 
violent stimulus to nerve and muscle by reason of the more even 
and gradual rise ənd fall of its waves Larger currents can 
be borne than írom the induction coil, and, judging from its 
effects in a long series of cases, it appears to be more thorough 
and more useful in its effects. Nearly all the cases formerly 
treated by the induction coil at the hospital are now treated by 
the current from the maine, the voltage being lowered to suit the 
requirements of the case (to about 10 volts as an average); and in- 
directly we have gained largely, in that the department is now free 
from the noise of eight or ten induction coils all vibrating and 
buzzing at once. Formerly the effect of that noise during a long 
afternoon was most trying. There is one marked difference in the 
effect of the alternating current which limits its use, and that is that 
if applied in the ordinary manner, through moistened electrodes to the 
lace of the skin, it has a peculiar, disagreeable, burning effect. 
The more thorougbly the skin is moistened the less this is noticed, 
and when the current is conveyed to the patient through the medium 
of water, as in a bath, this disagreeable cutaneous effect disappears 
entirely. Consequently a mode of treatment by means of baths and 
the sinusoidal current has been developed to a very considerable 
extent and with decided advantage to our patients. Large numbers 
of our cases are cases of paralysis of the upper limbs from injury or 
disease of the nerves of the upper extremities, and for these we ue 
an arm bath. The arm bath is a stoneware trough of suitable shape, 
having a metal electrode at each end ; it is filled with warm water, 
into which the patient plunges the forearm and hand. The use of 
hot water asa medium for conveying electricity to a pn has 
many advantages The current is much better borne, and therefore 
a stronger current can be used. Manipulation of the electrodes and 
personal handling of the patient is done away with, and the affected 

rtis kept warm during the application. For tbese reasons we use 
it largely, and I continue to advocate its use as one which again is 
likely to increase the popularity of electricity among the medical 
profession, because it tends to simplify its mode of application. In 
addition to small local bathe for parts of the body, we have a large 
bath, in which the whole of the body is immersed ; and for general 
morbid conditione, as distinguished from local ones, the electric bath 
with the induction coil current, or, better still, with the sinusoidal 
current of the mains, is au extremely useful contrivance. In that 
section of medical electricity which comprehends general applications 
for general systemic diseases—a field of work which is only now 
being thoroughly explored—the electric bath is perhaps superior to 
any other mode of applying general electrification. The other modes 
of doing this are by the statical machine, or by the high-frequency 
and high-potential methods of Tesla and of D'Arsonval. The chief 
advantage of both these latter methods is that the patient need not 
disrobe ; but, on the other hand, the electric bath has the great 
advantage that the currents which are being used can be more 
readily measured and adjusted to suit individual needs. Chance 
very largely decides the choice of one or other of these methods of 
general electrification. Whereas the sinusoidal current and the bath 
suits one medical man best, the other forms may be more convenient 
to the conditions of practice of another one. The electric bath, 
unfortunately, has been rather under a cloud during recent yeara, m 
this country at least, by reason of its association with those peculiar 
* massage" establishments which sprang up so thickly in London 
a few years ago. Now, however, most of these establishments 
have disappeared, and one may venture to speak of the definite 
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advantages of tbe electric bath without, feeling that one’s words 
may reappear in the columns of some journal in association 
with advertisements of undesirable houses. At St. Bartholomew’s 
Hospital, excluding arm baths, about one thousand baths, 
mostly with the sinusoidal current, are given each year, 
particularly for diseases like debility, rheumatism, eciatica, neuritis, 
lead poisoning, and various forms of paralysis.. No electrical depart- 
ment can be considered properly equipped without the electric batb, 
for in many morbid states its action is most valuable. The bath 
with direct current has also certain useful applications, although not 
ao many as the induction coil or the sinusoidal current bath. The 
direct-current bath, local or general, is useful in the relief of gout, 
rheumatism, sprains, chronic inflammations, and generally as an 
absorbent for the removal of fibrous adhesions or thickenings in or 
about the joints and limbs. It is also indicated in painful states, 
when a verying current is too stimulating to be well borne, as for 
example, in acute sciatica, neuritis with pain, and soon. The alter- 
nating current of the mains also Jends itself extremely nicely to such 
uses as for galvano-cauteries and for the small exploring lamps used 
by surgeons, and where alternating current is laid on they now for 
the most part have small tranformers for usein this way. Instruments 
containing lamps and telescopes are now used for examining the in- 
terior of such cavities as the bladder and the stomach, which previously 
have been inaccessible to the sight, as well as for the illumination 
of more accessible parts, such as the throat, the ear, the nostrils, &c. 


The arrangements at St. Bartholomew’s for the distribution of our 


current from the mains consist of a traneformer, tapped at intervals 
in its secondary winding and led to a row of binding screws, from 
which any voltage between half a volt and 50 volts can be taken at 
will The three rooms in which treatment is given are wired in 
three circuits as for electric lighting, and the voltaze requirel can be 
switched on to any of the three rooms from the transformer. "Thus 
we have at command low voltage currents for galvano-cauteries and 
small lamps, and higher voltage currents for applications to patients. 
. We use 3 or 4 volts for cauteries, 8 or 10 for lamps, 10 to 20 

for the baths Several of our old sledge-pattern induction coils 
with sliding secondaries are now converted for use as subsidiary 
regulating devices for the baths. I cannot say much of the use of 
direct-current mains in medical practice from personal experience. 
Although I have been instrumental in connecting three p'aces to the 
lighting mains, I have never been in touch with direct current circuits. 
The use of the direct current from the mains for applications to 
patients, and for other applications requiring low voltages, is carried 
out either indirectly by means of, charging accumulators from the 
mains and using them, when disconnected, for the patiente, or else 
by means of shunt resistances. The latter method is to provide a 
resistance of several thousand ohms, which is connected across the 
mains. The resistance is a bare wire coiled on a support, and is 
fitted with a travelling contact shoe which can be moved so as to 
tap the windings at auy point. The patient is arranged in a 
shunt circuit in parallel with any convenient length of the 
resistance. When only small currents are required, a lamp is 
arranged permanently in series with the wire re-istance. The 
slope of potential which can be tapped at different points by the 
movenients of the slider permits fine regulation of current in the 
shunt or patient's circuit. With shunt resistances of suitable 
magnitude current can be obtained for treatment, for working induc- 
tion coils, or fur galvano-cauteries. In the latter case the waste is 
considerable, and it is my belief that an accumulator charged through 
a la np would be much better, but in many cases the shunt circuit is 
preferred, in spite of its waste at the rate of more than a horse-power, 
whenever 10 amper s are wanted. Possibly somethiug like a step- 
down induction coil might be devised for heating cauteries off the 
direct-current mains. One of the drawbacks of electric light supply 
is that those who have continuous current laid on cannot also have 
alternating. And so a medical man .residing in a district supplied 
by direct current will have to generate any sinusoidal current needed 
by means of a motor dynamo. These instruments can be bought, and 
are in use. On the other hand, a medical man supplied with alter- 
nating current will often sigh and wish that he could easily generate 
for himself a little continuous current. And here is a point 
which perhaps might be worth the attention: of this society— 
viz, the contrivance of some simple rotatory converter which 
could be attached to a lamp socket in a house supplied with 
alternating current, and which would give out continuous current 
sufficient to recharge a portable accumulator from time to time. 
Not much would be wanted, and perhaps it is just on that account 
that the instrument I have indicated is not easy to get ; presumably 
it would not pay to make it. Still, a little rotatory transformer, 
which would give out say an ampere at 10 volts of continuous 
current, would be welcomed by many medical men who live in 
districts of alternating supply. The mechanical efliciency of the 
machine is in no way important, considering the smallness of the 
needs That which would be important with such an instrument is 
that it could be left to 1uu for periods of an hour or two at a time 
without needing its owner to stand over it and watch it, and that it 
would not become overheated nor make a great noise. 


The Stalical Machine, —Thisform of apparatus the first introduced 
into medical practice—is showing very decided signs of a revival. In 
the United States the statical machine isalready very largely employed, 
and I am told that in New York alone there are no less than three, 
firms busily engaged in turning out statical machines at the rate of 
two or three a week. Those who are only acquainted with the effects: 
produced by small statical machines can have no idea of the differ- 
ence between small and large instruments of this kind. The effects 
produced by a large statical machine are most decided, and it is only 
necessary for one to experience them once to see that treatment by 
them is by no means a mere treatment through the imagination. The 
most apparent effects of the statical machine are the profound and 
peculiar cutaneous sensory stimulation which can be produced by it, 
and the forcible muscular contractions which can also be produced 
by it when the administration is in the form of sparks. Its special 
field of usefulness probably lies, first, in its action as a general 
excitant ; s2condly, in conditions of neuralgia and other superficial 
pains ; thirdly, in the conditions of muscular pain. In all these 
cases it acts quickly and thoroughly. It is quite common to receive 
a patient stiff and lame from lumbago or muscular rheumatism, and. 
to see him leave in 10 or 15 minutes quite free, for a time at least, 
from his lameness or his stiffness. All this promises to be 
extremely valuable. The difficulty of understanding how a simple’ 
electrification by the static machine can influence the boly makes 
many of us disinclined to believe that there can be any effect ; but: 
after watching cases carefully for some time, I can now say with. 
certainty that some direct action does take place. I have only had 
a proper static machine for a year and a half, and therefore still feel 
rather a beginner with it. A very interesting matter is that, 
whereas on the other side of the Atlantic the influence machine 
which is used is invariably a modified Holtz’s, on this side it is the 
Wimshurst which is considered the best. The American Holtz’ 
machine certainly has been developed into a most beautiful instru- 
ment; and although it has one drawback when compared with the 
Wimshurst —that of not being self-exciting—that is a point so easily 
got over by means of a small accessory exciting machine in the 
corner of the cate as to have no real importance. Size for size, I am 
disposed to believe that the Holtz gives a better output than the 
Wimshurst. It appears to be a more cheaply constructed machine, 
and needs no countershaft nor cross belts Recently a large 
American Holtz machine has been presented to St. Dartholomew's 
Hospital, so we shall have an opportunity of testing aud of com- 

aring its work with that of a large Wiinshurst machine which I 
have re:eutly had constructed for my own use. As a good Holtz 
machine is, so far a3 I know, a curiosity in this country, I shall have 
much pleasure in showing our machine to any members of the 
Institution who might wish to see it. The accessory apparatus and 
the technique of the statical machine have bzen very greatly 
simplified by the work of American physicians. 

The application of high-frequency currents to medical practice 
has not had much extension. In France it is used a little. The 
currents are taken from leads connected to the ends of the 
primary helix, and no secondary coil is used. An induction coil 
1s generally used to charge the Leyden jar condensers of the system. 
The applications ate either by a sort of spark or brush discharge 
from one terminal to the patient, or the patient lying on a couch. 
is attached to one pole, the other being connected to a sheet of metal 
under the conch. This is called the condenser bed. Finally, the. 
patient may be enclosed in the actual helix connecting the jars, 
and his body thus made the seat of induced currents by “ auto-con- 
duction." its chief applications have been as a mode of general 
electrification, but the brush discharge is also applied locally to the 
skin, and has seemed efficacious in curing certain skin diseases. 

zone.—The use of electricity for generating ozone for medical 
purposes is attracting some interest. It is not so much that these 
applications of ogone are entirely new, as that the apparatus is now 
becoming sufficiently improved to make its applications easier. But 
the rapid development of electricity in so many directions of late 
years has given medical men just at present so many fresh things. 
to handle, that ozone in its medical applications is, as it were, wait- 
ing until some one has time to attend toit. The workers in medical 
electricity, in this country at least, are so few. 

Perhaps the most striking of all the applications of electricity to 
medical wo:k in recent times has been due to the discoveries of 
Prof. Róntgen. The introduction of the X-rays has revived very 
greatly the interest in medical electricity. The Röntgen-ray work 
makes a very considerable addition to the work done in our electrical 
department at St. Bartholomew's Hospital, as it is in almost daily 
uss for purpoze3 of diagnosis in surgical cases. Physicians hitherto 
have paid but little attention to Röntgen rays, but its application to 
the diagnosis of diseases of the chest must be mentioned as perhaps 
one of the most promising things for the future. Certainly it is 
possible to diagnose pulmonary consumption and some other diseases 
of the chest more satisfactorily, and at an earlier stage of the disease, 
by the X-rays than is possible with the stethoscope ; and this one 
point alone appears to me to be of the highest importance. For 
example, recently I saw the X-ray photograph of a patient's chest. 
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She was suspected of having pulmonary disease, and was sent to 
one of my colleagues for an X-ray photograph; examination 
by the ordinary methods of auscultation and percussion had given 
an uncertain reply. But the negative taken with X-rays showed 
without any possible doubt the presence of tubercles in the 
lung. If there were more time to spare, I could go into the 
question of X-ray work more deeply on the grounds of its 
great development by medical practitioners, the localisation 
and sterecscopic methods of Dr. Mackenzie Davidson and others 
being singularly beautiful in their results ; but I have the idea that 
most of us are a little sated with X-ray work just now, so I shall 
say no more except to refer to the extreme beauty of the fluorescent 
acreen effects which are given by large static machines. 


ELECTRICITY WORKS ACCOUNTS, 


Westminster Blectric Supply Corporation (Ltd.). 

In the first of our tables this week is given an analysis of 
the accounts of the Westminster electric supply undertaking 
during last year. The figures we are able to give indicate 
excellent results generally. 

The equivalent total lamp connections at Dec. 81st last 
stood at 421,445 8 c.p. lamps. It is to be noted that the 
actual number of additional lamps applied for and connected 
during the year was 54,691. The balance of the apparent 
increase since 1898 (viz., 26,768 lamps) represents the resulta 
of a re-examination of consumers’ connections which has 
been made lately, and which showed that the actual number 
connected to the mains was to that extent in excess of the 
originally applied for and approved number. The true 
increase was therefore about 14:9 per cent. It is stated in 
the directors’ report that 99 per cent. of the consumers are now 
supplied at 200 volts, and it is hoped that the work of 
changing over to this higher pressure will be completed 
during the present year, as until that consummation is 
reached the company will not reap any advantage, although 
consumers at 200 volts enjoy a reduction in price. 

The company is to be congratulated on the splendid 
increase in the output—viz., 25 per cent.—raising the total 
to 6,829,544 units sold. 

A reduction of 0:42d. per unit has taken place in the 
revenue from supply, while the total from all sources has 
dropped close on 0-47d. In spite of this, however, the reduced 
costs, in combination with the higher output, have resulted in 
an increased working profit of £11,899, the total representing 
practically 12 per cent. on the mean capital of the year. 

It is highly satisfactory to find that all the items of 
expenditure, with the one exception of “repairs and renewals 
of mains," have dropped. The result is that the total costs 
have decreased about 0:26d. per unit, and now stand at the 
excellent figure of 2:07d. per unit. These costs run the St. 
James’ very closely, and it must be remembered that the 
latter concern enjoys the higher load factor of the two. This 
difference has probably a predominating cffect on the costs 
compared with the difference in the output at such high out- 
puts as obtains at these stations. 

After meeting interest charges amounting to £6,461, £2,500 
of the gross profit was carried to the sinking fund, £1, 617 to 
the debenture redemption account, and £16,952 to the depre- 
ciation fund. "There was thus, with the balance from 1898, a 
sum of £58,077 available for distribution, out of which an 
ordinary dividend of 18 per cent. for the year was paid. 

The following table is interesting, as showing the progress 
which has been made since the starting x operations :— 


No. of Equivalent. Units Max. suppl y Load | Plant | Ord. 
Year. con- lamp con- ld. | demanded. factor. capacity.| div, 

‘aumers. nections. ^? | «xw ^ Y KW. % 
1891 163 62,800 627, £00 700 102 ax 
1892; 1,255 98,646 | 217, 871 1,200 11°6 . 33 
18953 1,730 151.558 1 704, 615 1,400 13°9 NA 4 
1894 2,259 167,700 2, 173,298 1,917 12:9 m 5 
1895, 2,£90 | 210,980 2,830,396 2,130 152 | 3,765 7 
1896, 3,480 249,518 3.505.054 3,0C0 155 | 3,765 9 
1897 4,000 250,561  4.555,781: 35,650 15:6 4,533 12 
1698 | 4,550 666,754 5.065.195 4,400 151 5,658 12 
1899 5,100 421,445 6.329. 544. 5,420 1353 6,198 13 


Charing Cross and Strand Electricity Supply Corporation (Ltd.). 
Hardly less satisfactory than that of the Westminster 
undertaking has been the progress of the Charing Cross 
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concern during 1899. During the year the equivalent lamp 
connections have risen from 184,286 to 182,689 8 c.p. lamps 
—an increase of over 36 per cent. The output at 3,862,128 
units sold marks an advance of 615,897 units, or close on 19 
per cent., and was productive, of a total revenue of 470, 787, 
or an average of 4°4d. per unit. 

After meeting the working expenditure of £35,109 there 
was left a gross profit of £35,678, representing 7:86 per cent. 
on the mean capital over the year. Out of this profit £3,451 
was absorbed in interest and £8,000 by the depreciation fund, 
leaving a total balance of £27,519 available for distribution. 

Among the costs, all the generating charges, except 
* repairs and maintenance at the station," have shown & 
very gratifying diminution, with the result that in the aggre- 
gate the costs have fallen from 9:88d. to 2-18d. per unit. At 
the latter figure the total costs are highly satisfactory, even 
considering the combination of large output and high load 
factor (of 17:6 per cent.) which characterises the concern. The 
only item of generating costs which is above the average is 
that of repairs and maintenance at the station, and we hope 
its position thus is only temporary. 

At their present figure, management and property charges 
are just what we should have considered normal under the 
circumstances. 

During the year 243 miles of mains have been laid, making 
altogether 126 miles, while the further extension of the 
Lambeth station is being proceeded with and will soon be 
completed, affording accommodation for an additional 2,500 n.». 
of generating plant, which has been ordered. Arrangements 
have been made for the acquisition of 73 acres of land at Bow 
for a separate station under the City provisional order. 

The following table indicates the growth of the business 
since it was started :— 


Max. supply Load 


Equiv. , Plart Ord. 
Year. P con- te : capacity. demanded. factor. div. 

rections. = KW, KW. % yA 
1892 | 29,500 652,703 2 x a 5 
1893 | 34,570 | 934,276 We «i 85 44 
1894 | 41216 111560 | . | 540 236 4k 
1895 | 51,302 1,585,815 | 1,050 750 , 211 5 
1896 | 75,464 | 1,944,402 | 2250 | 1,65 208 | 6 
1897 | 107542 | 2,615,508 | 2,540 1377 | 217^ 7 
1898 | 134,236 . 3,246,231 | 3,120 2176 | 171 | 8 
1899 | 182,689 ' 3,862,128 | 3,620 2512 175 | 9 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Abardesn Sr Mn a ee eroe Jan. 12, 1900 Kingston-on- Thames (Mun.) April 21, 1899 
yr (Municipal).. —(M—— pea ag 22, 1899 Lancaster (Municipal)...... Jan. 19, 1900 
Both (Municlpal) .......... 9, 1900 Leeds (Municipal)...... Cees . 1899 
ord (Hania ) D E 19, 1899 Leloester Monica) S yx Jan. 26,19 0 
Belfast (Municipal) ........ Sept. ru $i ' Leyton ( unicipal) ........ 1299 
Birm am (Company). . . Sept. 1 Eh (Municipal)......June 9, 
ene nen * . Jan. 19; 1000 Londonderry (Municipal) . ive 10, 1900 
Blackpool (Municipal) ....Sept. 99, 1899 Manchester (Muniol 75. 11, 1899 
e Company) .. April 98, » |Newcastle and District Ga j Oot, 6, „ 
Bolton (Munic pal) 5 Nov. 24, „ | Newcastle-upon-Tyne( April 14, ,, 
Bradford (Municipal) ...... April 14, ,, Newport (on funtolpa Dec. 15, „ 
Brighton (Municipal) ...... ay 12, ,, |Northampton( Oct. 90, T 
Bristol (Municipal) .... July 14, ,, |Norwich doe i. MEN Nov. 17, „, 
Burnley (Municipal) ...... Aug. 95, „ Notting Hill (Company) . Mar. 17, , 
n · upon - Trent (Mun.) April 21, „ Sade ato (Municipal) .. July 21, „ 
Bury (Municipal) .......... Sept. „ [Oldham (Municipal) ........ Dec. 1, „ 
bridge (Company)...... Mar. 10, ,, |Oxford (Company) ........May 19, ,, 
(Municipal) ........ Dec. 15, „ | Pontypool (Com pany).. m May 5, „ 
Charing Cross (Company) . Mar. 17, „ | Portsmouth (Municipal). . July 14, „ 
Chelsea (Company) ........ Mar. 81, „ | Prescot (Company). . Deo. 8 „ 
Cheltenham (Municipal) Nov. 10, ,, Preston (Company) ........ Sept. 29, ,, 
Chester (Municlpal)........ June 23, ,, (Company) ........ Oct. 13, „ 
City of London (Company)..May 1 , | &ichmond (Company) ...... Oct. 13, ,, 
Clerkenwell (Compary)....Aug. 18, .. . ere Feb. $3, 1909 
Coventry (Municipal) Feb. 23, 1900| 3carbor: ugh mpany) s ..Nov. 8, 1899 
Croydon (Municipal) . .Feb. 9, ,, |St. Helens Cote pal’ .Dec. 8, „ 
Derby (Municipal) cour Jan. 26, „ It. James & Pall Mall (Co.). .Feb. 16, 1900 
Dewsbury (Municipal) eer rl Nov. A 1899 St. Pancras(Vestry)........ May 26, 1899 
Dover (Company) ........ June sheffield (Municipal) ......Deo. 29, „ 
Dundee (Municipal)........ Jan. D 1900  3horeditc tch (Vestry).. ..Oct. 27, „ 
1 (Company) .... Feb. „ Jouthampton (Municipal) . „Nov. 10, „ 
Edinburgh (Municipal) . . . Nov. 17 1899 | Southport (Municip al)...... July 7, „ 
Exeter (Municipal) ........ Aug. 5,1598 South Shields (Municipal). .Jnly 7. „ 
Glasgow (Municipal) ...... Sept. 1. 1899 Stafford (Municips l) Dec. $9, „ 
Guildford (Com 8 ...May b, „ | Sunderland (Municipal). ..July 28, ,, 
Halifax (Munic fat isa wx Es July 21, , | Taunton (Municipal) ...... une 16, ,, 
Hammersmith (Vestry) ay 20, „ | Tunbridge Wells (Muu.) .. Sept. 1, „ 


Wakefield (Municipal) ....Dec. 1, ,, 
Walsall (Municipal). ...June 93, i$ 
Wandsworth (Company) e. Aug. 12. „, 


Hanley (Municipal) . ur rm 28, „ 
Harrogate (Municipal) . 


Harrow (Company) ........ June 16, Westminster nee .. Feb. 24, „ 

Hast! ge & St. oneris (OG. Feb. 11 1900; Whitehaven in Pb ..July 28, „ 
H'use-to- 8 ee MAE S 1, 1899| Windsor (Compan wee DOC. 22, „ 
Hove (Company) .......... 0, „ | Woking TTD „ 
Huddersfield (1 (Municipal) oct. 6, » Wolverham unloipal) at une 80, T 
Islington (Ves try).. .. Oct. 27, T Woolwich (Co TT 18, » 


Kensi'gton & Knightsbr’ (Co. ) Mar. 8. s 


Worcester unicipal) aren 7. ” 
Kipngston-upon-Hull (Myn.) June 9, „ ci 


Yarmouth (Municipal) Nov. 3, „, 
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Undertaking Worked by.. =m ma umn mn em sa Westminster Electric Supply Corporation (Ltd.) I The Charin 
g Cross and Strand Electricit 
Date of Commencement of Supply... | November, 1890. 1890. [Supply Corporation (Ltd, ji 
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System of Suppli 22. sese sos | Continuous- current, three-wire, with batteries, ||| Three-wire continuous- 
Chief Engineer... . .. . eee et eee ten hme ren oem A. B. W. Kennedy. W. H. Patchell. nn. 
YEAR ENDED DEC. 31, 1898. DEC. 31, 1899. | _ DEC.31, 188 1898. DEC. 31, 1899. 
QUANTITIES— : 
Units generated. = ————————— 5,817,585 7,361,745 3,985,481 4,788,498 
" gold to consumers ——— m ꝓᷣͤ——H seseo 5. 065, 195 329,5 5,241,531 3, 837, 449 
„ sold for public lighting, &o. -.-.. nil nil 4, 679 
„ used on works . . . . —. — 64,216 62,680 709,865 903, 142 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ...-.-.-.- 286 327 912 
Maximum "apr demanded 00s . 4,400 5,420 2,176 kilowatts 2,512 kilowatts 
Number of pu lic lamps ms s sass -satoa sa ea — om — — 13 arcs l arcs 
Number of consumers III ——— Ot — — 4,550 5,100 956 1,150 
Connections to mains in 8-c.p. lamps . m 339,936 421,445 134,236 182,689 
CAPACITY OF PLANT IN 8-C.P. LAMPS „a.m nnnm. mom 176.700 193,500 $7,500 113,000 
CAPACITY OF PLANT IN KILOWATTS... ne ... sa n nan oas 5,658 6,198 3,120 3,6 
Per kilowatt Per kilowatt | 
CAPITAL— Total. e| Tote | Scotty. || Tot. espatfip | ‘Total. pate. 
AUTHORISED (TOTAL) —.———.—.— 8949 50 | £115 | £649,500 £105 2400 90 | £128 esc o | £138 — 
Share PN O T 9" »- — ea pam sum om ea 499,500 9,500 64:5 ,000 80:2 350,000 £ 96:9 
Loan (including Debenture charges). | 250,000 432 250.000 40˙3 150,000 48˙1 150,000 41:5 
RECEIVED (TOTAL) .. =m: . | 598800 | 106 | 649,500 | 105 377,500 | 121 | 374,200 | 104 
Share . . osse temo n 70°6 399,500 64:5 250,000 80°2 350,000 96:3 
Loan (including Debenture charges). . .—. 199,500 35˙2 250,000 | 403 127,509% 40°9 24,200 6°70 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ... — .. 50.700 8 96 nil — 22.500 722 125,800 34:8 
Share (unissued) TT ——— f 2—— emt Ot nil | — nil — nil G nil i 
Share (uncalled) ) — pe sensan e000 " nil — nil — nil — nil B 
Loan (including Debentures).-..-...-.-.-.-.-.-— 50,700 8°96 nil — 22,500 7:22 | 125,800 348 
REPAID (TOTAL) .......—.—. em ————— ves — —— — — +e vr a. £^ 
RESERVE OR SINKING FUND „m, ussu son sas sos tm e 18,795 | 3:32 21.951 3:54 9.602^ 3 08 24,967" 6°72 
DEPRECIATION FUND „esos sossoisancas soscas semoene msee | 55,913 | 987 60,280 9°73 20,000 641 28,000 776 
EXPENDED (TOTAL) ...... . .. 628, 386 111 683,568 110 409,38 4 121 498,174 138 
Lands and buildings . .... 175145 | — 30:9 183,916 206 172,555* 55:5 181,567* 50:5 
Plant . emn an bas oft ̃ — coupes sess «| 2035,5814 36˙⁰ 214,506 64:6 107,085 54:5 147,172 40:8 
Mains — Kit adi p—— Áo 41:5 264,970 42:8 123,089 39 5 162,481 45:0 
Miscellaneous mmn (— 14,033? | 2:48 14,176? 2'29 6,657 | 2:15 6,955 1'93 
BALANCE OF CAPITAL AOO0UNT.....-.-.-.—.-.-.. | -27.566: -488 | 34068: | -550 | -318842 -102 1-1239744! -313 
REVENUE— Total. |Per unit sold Total Per unit sold Total. Per unit sold Total. ber unit sold 
r 25... (£116,178 | 510d. {£132,939 5042d. | £59,973 | 4435d.| £70,787 | 44004. 
Revenue from suppl es —Á — 111,001 5 262d. | 127,574 4:840d 58, D 4·360d. 69,701 4·330d. 
10 mater, Se. m 4,759 | 02264. 5.144 0:195d 0:0574. 994 0:C624d. 
is public lighting. . . . — | — E — — — = 
" sale of lamps, &. . A — — — | — — — — 
miscellaneous sources . 4174 0:0204. 221^ 0:008d 210 0:0164. 92 0°006d. 
EXPENDITURE OUT OF: REVENUE— 
MAL CREE sco ee eee ~. | £49,249 | 2334d. | £54,606 | 2072d. | £31,462 | 2326d.| £35,109 | 2182d. 
r A 30,818 1461d. | 34,736 1:318d 24,540 1814d. | 27,722 1˙723d. 
Generation of electricity ... . 28,563 1:353d. 31,081 1°196d 22,235 1'645d. 24,582 152 4d. 
Fuel (including cartage, &c.) ....- ... ees 14,643 0˙694d. 17,710 0:672d 13,554 0°988d. 13,766 0'856d. 
Oil, waste, water, stores . s e EX 1,845 0:087d. 2,145 0:081d 1.202 0:0894. 923 0°058d. 
Wages Stenner d e e 7.480 0°355d. 7,974 0:302d 5,052 635744. 5,616 0:349d. 
Repairs and maintenance at station .... =. 8 4,886 0:217d. 3,702 0:140d 2,626 01944. 4,221 0°262d. 
Distribution of eleotrioiij . . .. .. 2. 268 Od. 3,205 0:122d 2,305 0 17 Id. - 8,190 0*198d. 
Wages, &c.. .. . . . .—. . —.—.—.—. OPE . 1 719 0*082d. 1,518 0°057d 841 0°062d. 1,127 0:0704. 
Repairs, renewals of mains, &.... —.. 2 535 | 00954. 1,692 0:064d 1,461 0'108d. 2,063 0:1284. 
Publio lighting . . . — — — — — — — — 
Attendance . .. eee eee "Hazte — = — —- — -- — 
UY LL WISSRIRTCTETETTTTICICIDUCILIEICITILIDT a — — — — — — — — 
MANAGEMENT AND PROPERTY CHARGES............... 15,551 0 874d. 193. 70 | 0°754d. 6,922 0:512d. 7,387 0°459d. 
. parecdase n — ni — — — —— — 
Ree. POLES, taces . . C 6 ͥ . 5.575 0" Ad. 6,646 | 0:25 2d, 2,657 e 0 1974. 2,730 0:170d. 
p ven AEN UE v^ TT iS 12,856 | O610d.| 13,224 0:50:41. 4,265 0*3 15d. 4,657 0:289d. 
Beleriil (.eseceensabor E es eee es es 6e 10,458 ¢ 0:496d. 10,916: 0°414d. 3,109 | 0°230d. 3,514 0-219d. 
Stationery, c... .. . . 396 | 0:018d. 487 |  0'0184d. 224 | 0:0174. 197 0:012d. 
Establishment charges eene 597 0:028d. 670 0:0254. 418 0*031d. 400 0:0254d. 
Law charges, &.. menm — ooibos 1.4057 00674. 1,1517 0:044. 5147 | 0°038d. 5461 | Q'034d. 
| % to mean % to mean to mean 
FINANCIAL RESULTS— Total. z4 exp'nded Total. Pp ee Total. EA exp'uded Total. Ee exp'nded 
WORKING PROFIT FOR TEAK. . £66,929 | 1127% [78,328 11967 | £28,511 746% |£35678 | T7867 
Sum carried to Depreciation Fund .................. 15,550 2:586% 17,014 2'596% | 7,134 1:86% 8, 176% 
Sum carried to Reserve or Sinking Fund ......... 5,050 0:510% 4,117 0:628% — — — — 
Net interest on loans (incl. Debenture charges) ... 6,557 11077 6,461 0:986% 4600 | 120% 3,451 0:76% 
BALANCE FROM LAST ACCOUNT rr... . 119 0:526% 1,001 0:153% 3,015 | 0786% 3,292 0°725% 
BALANCE AVAILABLE FOR DISTRIBUTION, &. . 41.343 798% | 53977 | 82407 | 19,792 | 516% | 27519 | 608% 
ORDINARY DIVIDEND AI. ierre m. sl 18% = 13% | — AREE 9% — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 42 4% 4117 52 5% 49:67 
Expenditure per kilowatt capacity... £8. 14s. 1d. £8. 16s. 4d. £10. 1s. 7d. £9. 14s. Od. 
REVENUE PER KILOWATT CAPACITY ..............-. £20. 10s. 10d. £21. 9s. 2d. £19. 4s. Od. £19. 10s. 10d, 
Expenditure per 8-c. lamp capacity. . 5s. 61d. 58. 77d. | 63. 54d. 6s. 24d. 
REVENUE PER 8-C.P. LAMP CAPACITY ................ " 13s. 2d. 13s. 94. | 12s. 34d. 12s. 6id 
REVENUE PER 8-C.P. LAMP CONNECTED .............. 6s. 10d. 6s. 32d. 8s. 11d. 7s. 9d. 
Price charged for lighting, per unit —.—.. » 6d.9 od.“ 6d. t» 4d.9 6d. to 4d.9 
Price charged for power, per unit............. sms msm» s d. 9 34.9 4d. to 2d. 4d. to 24.9 
Price charged for public lighting. . — — — — — 
WWESTMINSTER.-REMaAKS-A Includes £40,883 to meters and cost of CHARING CROSS.—REMARKS—a Indudes £5; 57, ,L00 temporary lean at 4 per cent 
calibratiog. b Includes £10 133 t» purchase of City of Westminster Elec- b Capital revenue fund by share premium account. e Includes £120,783 to purchase of 


aiical Syndicate. c Over-expended. d lucludes £319 profit from supply of 
steam. e Includes directors fees £3000. f Includes £644 to insurance. 
g With rebates. A Includes £163 profit from supply of steam. č Includes 
‘wWrectors' fees £3,000. j Includes insurance £649, law and parliamentary charges 


4315, auditing £86, aud experiments aud costs re smoke abatement £92, 


Inc ludes 


geLerating station, mains, lands, buildings, and acquisition of rights, including law charges 
if jon fund, 


in connection therewith. d Over- expended. e Invludes ins fances. f Includes uditing £145, 
law expenses £177, and accident cumpen PUN ( 

£19,267 balance ot reserve fund (capital) a e ee c prec 

i Includes auditing £150, law costs £207, and accident cc mpensation aims il. 
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THE PRESENT POSITION OF WIRELESS 
TELEGRAPHY. 


We commented briefly, in our issue last week, upon the 
speech of the chairman of the Wireless Telegraph and Signal 
Co., which also appeared in that issue. There are, however, 
several matters of importance dealt with in that speech for 
which we were unable at the time to find space to comment 
upon, and to these we desire now to direct the attention of our 
readers. Broadly speaking, we wish to compare the remarks 
made by the chairman, Major S. FOOD Pack, with the 
present position and immediate prospects of practical wire- 
less telegraphy. The comparison is instructive and, as 
CaRLYLE would say, is significant of much.“ 

It is probably an accurate description of Major Pack's 
speech to say that it formed a series of pictures. There were 
pictures of wireless telegrapby at the present time, as the 
speaker viewed it; other pictures revealed what Major Pace 
believes wireless telegraphy might easily have become, at the 
present time, had it not been for the stupidity and indifference 
of almost every authority with which the Wireless Telegraph 
Co. has undertaken negotiations ; and, lastly, there are highly- 
coloured chromos of the future of the invention. Wireless 
telegraphy has undoubtedly made very encouraging progress 
up to the present time. The number of signal stations has 
increased, the applications of it have become more and more 
varied, in many respects the apparatus has been improved, and 
the radius of possible action from any station has been steadily 
augmented. For all this Mr. Marcon: and the officials of 
the company deserve great credit. But considerable though 
the progress has been, there has always existed one serious 
defect in the Marconi system. We have frequently referred 
to it in these pages; and we do so once more because, 
although the defect still remains in all its nakedness, Major 
Pace made no reference to it, but, on the contrary, tacitly 
assumed in all his pretty pictures that it has no existence at 
all. Among numerous minor difficulties in the way of the 
general spread of the Marconi system, it stands out 
prominently and vividly as the one hitherto insuperable 
barrier; it is the interference that must exist between the 
individual instruments in a group of stations. From time to 
time we have heard vague rumours that in some measure this 
difficulty has been overcome, as for example at the group of 
three stations associated with the South Foreland lighthouse. 
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But not only have no particulars been disclosed, it is quite 
evident that in whatever manner anything in this direction 
may have been accomplished, the results are not sufficiently 
Falisfactory to allow of promiscuous signalling between any 
considerable group of instruments. Take, for instance, Major 
Pace’s picture of the way the Marconi system might be 
employed to dispense with flag signalling at cea. Observe 
‘that this is a picture of what he believes could now at any 
time be accomplished :— 

I now come to the last of my four divisions of this business, and for the 
‘moment it is the most important—the maritime, which is ready for work. 
What is the maritime business? Ships at present come close in to the 
shore iu order to signal, and the vast amount of business that is 
done in signalling shows that all vessels when they are coming in are 
very anxious to be reported. Of course, the business that is done 
at present is important, but I verily believe that it is ivsignifi- 
cant compared to the business that will be done tbrough the 
Marconi system. The ships crowd in at present close to shore, and 
especially in foggy weather, and there are two eerious dangers involved : 
they come close in to the shore, and they crowd into a very limited space. 
Under the Marconi system they can telegraph 10 or 20 miles from the 
shore, and just as usefully in a fog. 

We have passed the Cape St. Vincent signal station, at 
Sagres, when there have been no less than seven large vessels 
close in and all anxious to signal. Within 10 or 20 miles 
radius there probably were twice that number of vessels, 
With what description of receiving apparatus, we ask, would 
Major Pace cquip the Sagres station, so that that number of 
ships might communicate with it without confusion? Even 
could this be accomplished between that number of fixed 
stations—which it emphatically could not—the motion of the 
ships in various directions and at diverse speeds would add 
serious difficulties to the selective or focussing arrangements. 
There is no need to multiply instances, but we could go through 
the entire series of Major PacE's pictures, present and 
prospective, and in almost every case it would have to be 
admitted that owing to the interference effect we have 
spoken of, the pictures are idealistic rather than realistic. 
Of what use is it to talk of trans-oceanic telegraphy and 
of communication from ship to ship, or from ship to shore, 
when the conditions are such that the roar of the trans-ocean 
signal must deafen every ship and shore receiver to the 
whispers of nearer and feebler instruments? Or why is 
Major Pace glad that the vessels of the North German Lloyd 
may soon be fitted with Marconi apparatus, when he must 
know that signalling between two of them in the vicinity of 
his company’s coast stations would interfere completely with 

the working of those stations? Indeed, it would almost seem 
to bea misfortune for wireless telegraphy that it can be made 
to work over long distances. Major Pace rejoices in his 
opinion that nothing more can be learned from sig- 
malling only 12 miles, since it is now possible to signal 
many times that distance. We are not sure that, until the 
. unfortunate interference effect is obviated, a physical impossi- 
bility to signal more than 12 miles—or even a much less 
distance—would not have been a blessing in disguise. The 
Marconi syatem as it is at present constituted, in fact, is not 
for the ambitious work of uniting continents and spanning 
oceans, nor even for the responsible duty of telling off vessels 
as they crowd past the headland or island signal stations ; 
but for the present it may find much useful w ork of a hum- 
bler kind in linking shores with lightships and island light- 
houses, and in providing ships at sea with a reliable and not 
difficult mode of communication when only a few miles apart. 
In the meantime we hope for, and patiently wait for, a satis- 
factory means of completely abolishing interference between 
wireless telegraph stations, though no solution of the problem 
has yet presented itself. 


any means at present available. 


CONTEMPORARY ELECTRICAL SOIENCE. 
[Compiled by E. E. FovaNizs D'ALER.] 
New Magneto-Optic Effect. A partial polarisation of the 


light emitted by vacuum tubes under the influence of a 


magnetic field has been discovered by R. Dongier. It is best 
observed in the case of the red rays emitted by hydrogen 
under the spark discharge. With & magnetic field if 4,000 
units acting at right angles to the axis of the tube, an ordinary 


‘spectroscope only shows a diminution in the intensity of the 


radiation. Buta Savart polariscope reveals the fact that the 


‘radiation has become partially polarised. The light emitted in 
a plane normal to the axis of the tube differs according to its 
azimuth. The greatest proportion of polarised light is found 


in a direction normal to both the tube and the field. There 
are two such directions, and they again differ in optical pro- 
perties among themselves. That direction shows the maximum 
of polarised light which is such that the observer can, by a 
right-handed rotation of 90deg., bring the vector representing 
the magnetic field into coincidence with the vector of the 
electric field inside the tube. The fringes observed can in fact 
be made to appear and disappear by commutating either the 
current or the field. A red glass should be used to intercept 
the other rays. Similar effects, though less well marked, are 
observed in nitrogen, carbonic acid, argon, and chlorine. 
[R. Doncrer, Comptes Rendus, Jan. 29, 1900.] 


Fluorescent Screens.—In some fluorescent screens used for 
Röntgen ray work, notably those made of Sidot’s zinc sul. 
phide, a certain time effect is observed at each operation. The 
bones of the hand are not visible at once on the screen. They 
gradually separate out from the flesh. This effect is only 
partially due to a change in the radiation impinging upon the 
screen. We know that a hard" tube gives more decided 
radiographs, and the effect might be attributed to the 
hardening of the tubes while in action. But, on the other 
hand, a gradual and distinct brightening of the screen 
is observed, which is quite independent of any change 


in the radiation and is unaccompanied by any change of 


colour or of chemical constitution that could be discovered by 
J. Precht has studied the 
time effect both in sulphide and in platino-cyanide screens. 
He finds that the time required for a good development. of the 
radioscopic picture is on the whole shortest at the highest 
digcharge potentials. It varies from a few seconds to a 
minute. The most obvious explanation lies in an allotropic 
modification of the substance of the screen, as postulated by 
Becquerel for radium rays. But the author puts forward an 
emission hypothesis of Hóntgen rays. 
[J. Precut, Ann. der Physik, No. 2, 1900.] 


Wary Spark Discharge.—There are two distinct forms of 
discharge which are obtained by using a Wehnelt interrupter 
and a spark-gap between a point and a disc. At larger dis- 
tances apart single strong sparks cross the gap, while at short 
distances a curved flame crosses from the point to the disc. 
E. Ruhmer describes a peculiar form of discharge which occurs 
at intermediate distances. It consists of a large number of thin 
spark lines branching out from the point and extending towards 
the disc like a brush. Every one of the lines has a sinusoidal wave 
shape, due in reality to a spiral form of thespark-path. When 
the sparks are successively photographed by a mutograph, itis 
seen that they are very similar in outline, but that they are 
successively displaced with respect to each other in the direc- 
tion of the disc. The author does not give a theory of the 
phenomenon, beyond discarding the suggestion of a magnetic 
influence and vaguely hinting at an attraction and repulsion 
of two simultaneous sparks owing to differences of phase. 
The displacement towards the disc is, however, explained by 
the “ electric wind " blowing from the point, which displaces 


the spiral chains of temporarily conducting dust and air 


particles towards the disc. The displacement is at the rate of 
about 1m. per second. 


[E. RUHMER, Electrotechn. Ztschr., Feb. 22, 1900.] 
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Age Coating of Incandescent Lamps.—Various theories have 
been advanced to account for the deposit of carbon on the 
inner walls of incandescent lamps in the course of time. 
Moissan’s hypothesis of a slow evaporation of the carbon of 
the filament is placed in doubt by the fact that the deposit 
does not depend upon the degree of exhaustion.  Berliner's 
idea that gases are occluded in the filament and escape with 
explosive rapidity as soon as incandescence sets in, is invali- 
dated by the observation that the deposit is the same in con- 
tinuously glowing lamps and in those which are often relighted. 
J. Stark attributes the disintegration of the carbon to vagrant 
currents between various parts of the carbon filament, 
which traverse the intervening gas as in a Crookes tube. 
These vagrant currents can be placed in evidence by probes, 
but they are often made evident to the eye by an “ aureole ” 
between the arms of the filament which is nothing but the 
positive glow of a gaseous discharge. The internal currents 
are the stronger the greater the difference of potential between 
successive portions of the filament—:.e., the higher the voltage 
of the circuit. The disintegration of the carbon is strongest 
at the cathode part, which turns black very soon and wears 
through quickly where continuous currents are used. 

[J. STARK, Elektrotechn. Ztschr., Feb. 22, 1900.] 


Lichtenberg Figures inside Vacuum Tubes, —E. Riecke recently 
described a method of studying the distribution of surface 
charges on vacuum tubes by means of Lichtenberg figures. 
He has since found that these figures can be seen, without 
the help of sulphur and red lead, by narrowly observing the 
structure of the various fluorescent patches. On watching the 
main patch opposite the cathode, it is seen that it is sur- 
rounded by tongue. shaped projections, changing in shape more 
or less gradually. After a while the tube becomes hard,“ 
and the discharge begins to pass through the air outside. By 
suitable commutation it is possible to made the discharge 
set in again. But now the appearance of the patch is con- 
siderably altered, delicate branchings having taken the place 
of the tongue-like projections, the transition much resembling 
that from the negative to the positive Lichtenberg figures. 
Both sets of figures appear dark on a lighter ground. They 
are evidently due to some accumulation of negative charges, 
which repel the cathode particles and so lessen the fluores- 
cence. The projections are due to the leakage of these charges 
towards the positively charged spaces. When the outline of 
the charged patches becomes jagged and irregular, the projec- 
tions assume a branched appearance, l 

LE. Rrecke, Ann. der Physik, No. 2, 1900.] 


_ Protection of Magnetic Observatories.—At a recent meeting 
of the Electrotechnischer Verein of Berlin, von Bezold entered 
a powerful plea for the protection of magnetic observatories 
from disturbances due to earth returns of electric railways. 
He showed that terrestrial magnetism was the parent and 
precursor of electric telegraphy and of the whole of electro- 
technology, that it involved enormous commercial interests, 
and that it was in imminent danger of being made a science 
impossible to prosecute. For the purposes of modern naviga- 
tion it is essential that magnetic charts should be republished 
every five years, and the revision cannot be successfully carried 
out without fixed points analogous to the fundamental points 
of a trigonometrical survey. In countries where, as in the 
United States, the boundaries of territories and states are 
fixed by the compass, endless legal difficulties are occasioned 
by slight errors in the magnetic variation. Earth returns 
have already ruined the work of the Washington, Toronto, 
Vienna, Nice, Copenhagen, and Batavia observatories; and 
others are threatened. It is practically impossible to secure 
Bites away from possible disturbances, unless magneticians 
of high standing are to share the fate of lighthouse keepers. 
Metallic returns appear to be the only efficient safeguards. 
The association appointed a joint committee of magneticians 
and engineers to discuss the best means of settling the ques- 
tions at issue. | 

[voN DEZOLD, Elektrotechn, Ztschr., Feb. 22, 1900.] 


ELECTRIC LIGHTING ACT, 1882, AMENDMENT BILL. 


We give below the text of Sir William Houldsworth’s bill 
to amend the Electric Lighting Act, 1882. It is stated in the 
memorandum of the bill that the bill seeks to affirm the 
principle that public authorities ought not to incur any 
additional trouble and expense in rebuilding or repairing any 
of their bridges merely because a company has been permitted 
to utilise the bridge for carrying their electric mains or pipes, 
The provisions cf the bill are stated to be analogous to those 
contained in the Tramways Act (88 and 34 Vict., chap. 78, 
Bec. 82) with respect to roads :— 

Be it enacted by the Queen’s most Excellent Majesty, by and with the 
advice and consent of the Lords Spiritual and Temporal and Commons, 
x ies present Parliament assembled, and by the authority of the same, u 

ollows :— 

l. Notwithstanding anything in the Electric Lighting Act, 1882, or in 
any provisional order granted under that Act, any local or other public 
authority or company may, in the exercise of their lawful powers of repair- 
ing, altering, enlarging, or rebuilding any bridge repairable Ly or under 
the control or management of such authority or company, alter the position 
of or temporarily interrupt any electric lines or works of the undertakers, 
being in, under, or upon such bridge and the approaches thereof ; and such 
authority or company shall not be liable to make any compensation for 
avy lo:s or injury which may be occasioned to the undertakers by reason 
of the lawful exercise of any such power as aforesaid : 

Provided that such authority or company shall take all reasonable pre- 
cautions to avoid any such loes or injury, and shall, before commencing 
any works that may affect the mains or other property of the undertakers, 
give to the undertakers (except in the case of emergency) 28 days’ notice 
of their intention to commence the same, and shall afford to the under- 
takers all reasonable temporary facilities for continuing the use of their 
mains and other property during the execution of any such works a 
aforesaid. 

E T 0 5 as the mp Lighting Act Amendment Act, 
, and 8 and oonstru ther with the E ic Lighting 
Acts, 1882 and 1888. nm severe 


— 


THE STANDARDISATION OF ELECTRICAL 
ENGINEERING PLANT. 


The following is the conclusion of our abstract of the dis- 
cussion at the Institution of Electrical Engineers in connection 
with Mr. R. P, Sellon’s Paper on the above subject. The 
Paper was published in our issue of Feb. 9th, and the first 
portions of the discussion in our issues of Feb. 16th and 
March 2nd :— 

ry Thursday, Feb. 22nd (concluded From page 657^. 

Mr. STUART RUSSELL thought that the author of the Paper, by 
laying so much stress on the &tandardising of sizes of units, had begun 
rather at the wrong end. Mr. E:son had already spoken of the variety of 
speeds of engines. The engine makers had had the start of dynamo 
makers, and fixed on the speeds and sizes of engines before dynamo makers 
had come to any standards at all. They could scarcely ask the engins 
builders to change round. One maker perhaps ran 10 percent. faster than 
another, but they could not expect him to give up that 10 per cent.—and 
reduce the output of his engine 10 per cent. —so as to allow the dynamo 
makers to have standards, In the matter of direct-coupled plant he did 
not think there could be any standardisation of sizes, while with regard to 
the smaller belt-driven plant or motors, fixing the sizes would not bes 
very great advantage. Every manufacturer would fix his own aires 
and would make a certain number of machines which would fit these, 
but there was no advantage in all the manufacturers making the same sizes 
of machines. The advantage, on the contrary, would be all the other 
way. One particular manufacturer would lose orders because bis machine 
did not fit what the user wanted, but this would balance out because he 
would have the advantage another time. He believed. however, that the 
fixing of a standard pressure would certainly be an advantage. They had. 5 
the author stated in the Paper, ver y readily accepted the standard pres:ures 
of traction, &c., introduced from America, and in doing so had very much 
handicapped their own manufacturers, because it was very common now to 
fiad ia lighting stations machines which were to serve sometimes on the 
lighting circuits and sometimes on the traction circuits. Thev got, therefore, 
quite commonly, l'ghting specifications by which a 200 kw. machine bad 
to give that output at any voltage from 440 to 500 when running as a shunt 
machine on the lighting circuit, and to give the eame output at 550 volts or 
560 volts when running on the traction circuit. It was quite evident that this 
so-called 200 kw. machine was really a 250 kw, or 260 kw. machine, driven 
by an engine which would only develop 200 kw. The user could not avail 
h'mself of the full output of that dynamo, and moreover, when he was 
running it onthelightingcircuit he wasrunnin z it under decidedly unfavour- 
able conditions as to strength of field. He had seen specifications where 
the overload was to be given at 440 volts, although probab! y at tbis lower 
pressure the machine would never be required to give any current wo 
talking about. The net result was that this machine was nearly a 300 ks. 
machine before they bad done with it, but they would never get more than 
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200kw. out of it, because the engine was limited to that. If they could but get 
some uniformity between traction and lighting voltages, it would mean a con- 
siderable saving in the cost of machinery. There were several other minor 
points not mentioned by the autbor—the question, for instance, of the 
heating of machives. The rating of machines was a somewhat vague 
matter at the present time. A maker said a certain machine was a 50 kw. 
machine, but they did not really know what conditions it was going to 
work under. They should come to a decision and say that a 50 kw. 
machine was one that would give 50 kw. continuously for a certain number 
of hours without rising more than a certain number of degrees in tempera- 
ture at the end of that time. Reference had been made to the Admiralty 
specification and undoubtedly this, when it came out, did much to 
improve the matter. When it was firat issued it eet a harder task than 
most manufacturers could meet, but the Admiralty had changed their 
specification, since then, and specified exactly what was wanted as 
regards the rise of temperature. Their difficulty as manufacturers 
was that one man said he wanted 10°F. and another man 7°F., while 
s'metimes, especially in foreign and Continental orders, they were 
asked as much as 90°F. Therefore, if they made all their machines 
to suit a standard of 50deg. or 60deg. and competed in a specification for a 
O0deg. machine, they were giving a very much better machine than 
their competitors, and got no advantege in consideration for it. 
He would also like to see something definite decided with regard to 
the insulation resistance of dynamos. They sometimes had specifications 
in which people asked for 10 megohms, an absurdly high figure, which was 
never maintained in practice. Again, others were content with quite a 
small insulation resistance as measured in megohms, but they specified a 
high pressure test. Most people were content with 1,000 volts for a 
500 volt machine, and this was quite high enough. Such questions as 
these were the ones to be attacked first. The larger questions, and those 
presenting very serious difficulties, might well be left until after the 
smaller ones were settled. Some people seemed to think that to specify 
constructional details was a gocd thing, while others were of decidedly 
the opposite opinion. There were cases undoubtedly where no good 
purpose could be served by the specification of details. He had seen, for 
instance, specifications in which the number and width of brushes 
had been detailed, the width chosen being one wbich was not adopted by 
the majority of makers. It only meant that they had to cbange their 
patterns and charge a higher price for the machine or lose money by it. 
With regard to bearings, consulting engineers did not specify the size, but 
they said the length must be say four times the diameter. If a maker 
had a bearing 8in. by llin., it was a very serious matter to make th's Jin. 
by 12in. It meantaltering the shaft as wellaa the bearing. It was rather 
a temptation to make it 2łin. by llin. As a matter of fact, this was some- 
times done, to the detriment of the machine and simply to conform to the 
specification. If consulting engineers realised the trouble they sometimes 
put the manufacturers to, they would eliminate from their specifications 
many little things of tbat kind which, although of but small importance 
from their own point of view, may yet trouble the manufacturer very 
much. 
Mr. L. BIRKS exhibited the tables shown in the next column, and drew 

attention to the fact tbat the periodicity was staudardising iteelf very 
quickly to 50 Q per second. He also drew attention to the very large pro- 
portion of 440 volt continuous-current stations started in recent years. 
Nr. A. E. LEVIN said that the Continent was usually regarded aa a sort 
of terrestrial paradise, where consultants ceased from troubling and designers 
were at rest; but standardisation bad not made very much progress there. 
There was not even a standard system of screw threads. Some manu- 
facturers used the Whitworth pure and simple, and others had adopted a 
metrical pitch, which was the mo:t logical arrangement. In electrical 
matters, although the periodicity was lower than was usually the case in 
Eogland, yet there was by no means uniformity in the exact value 
of the periodicity. In Switzerland stations ran with periodicities of 
35, 38, 40, 52, &c. He ventured to differ from Mr. Esson when he 
said that the question of periodicity was not an important one. [Mr. 
Esson: Within limits.) Although a difference of two or three periods 
may not affect motors or transformers at all, yet the difference be- 
tween say 40 and 55 was eufficient ta handicap seriously the stock- 
ing of small motors in large numbers, The moral which he believed 
was to be drawn from this was that standardisation must begin with the 
larger plant and not with the small. Every large generator which was 
built and turned out with an abnormal frequency created a demand for 
motors and transformers which would probably attain a much larger value, 
eXpressed in total cost price, than the generator itself, so that the evil 
once started would go on increasing. The tendency, so very distinctly 
sbown in the tables prepared by Mr. Birks, to bring into use a standard fre- 
quency of 50 was a very healthy sign, and no doubt it would make itself 
still more felt in the future. E i 

Mr. G. L. ADDENBROOKE agreed with Mr. Esson that it was a 
mistake for the Institution to have endeavoured to define the frequency as 
it had: There was no doubt that the electrical industry in this country, 
owing to legislative action, has been forced out of its natural lines. For 
instance, they knew that the fact that most of the work was done by munici- 
palities had led toa very large number of very young men, who had had very 
little commercial experience, being appointed as engineers to these municipal 
stations. The usual run of things was, of couree, to start with a consulting 
engineer, but after a time the County Council thought his services super- 
fluous, and that they had better trust their engineer. These young men, it 
was true, had been very successful, and they had begun to draw up 
such specifications as they thought proper; but the drafting and 
handling of a specification were most difficult. At present it did not matter 
about these things, for as Mr. Hammond had said, the consulting engineers 
whom the Corporations sometimes liked to consult were really the putters- 
through of jobs on the most economical lines for their customers. Later 
op, when the interests of electrical undertakings got larger and huge sums 
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of money must be spent on them, perhaps there might be a good demand 
for really scientific and good advice. On the other hand, he thought that 
municipal engineers had led to a great deal of work being done in this 
country, a result which he did not think would have been brought about if 
shareholders had been risking their own money in the undertakings. He 
thought the matter was settling iteelf to some extent, and although Mr. 
Sellon'a Paper would do a great deal of good, it would be a pity to go too 
far, on the part of the Institution, in endeavouring to absolutely standardise 
things. It seemed to him that this was more the manufacturer's matter. 
There were a huge number of things, such as the sizes of shafts and bear- 
loga, which the manufacturers should see were the size specified and not 
left to the man at the lathe. At present as long as it was within jin. it 
was passed. There was a great amount of that class of work which could 
be very well standardised. Mr. Stuart Russell had spoken on the question 
of standardising traction work with lighting work, but if they were to 
attempt work of that kind probably they would q refer 600 volts to 5CO. 
It would mean an enormous saving of copper and drop, and a great many 


-other advantages. 


Mr. C. E. GROVE thought there was a good deal of human nature in 
this problem, and that there lay the principal difficulty. If an engineer in 
one place put down plant to do electrical work, he brought into play Lis 
own education, knowledge, and opinions ; another man in another place, 
having a similar problem to solve, brought Aw knowledge and education 
into play. One man might have a fancy for Lancashire boilere, the other 
for water-tube ; one for slow-speed and the other for high-speed engines. 
With the facts equally well known or equally well at disposal, different 
engineers would arrive at different conclusions, and he imagined that the 
electrical industry would have to bea many years older than it was 
before these questions would be thoroughly threshed out and anything 
like a consensus of opinion as to the conditions to determine the vse of 
one type of boiler or engine, or continuous or alternating current, would be 
arrived at. Until these questicns were settled, the broad question of 
standardisation would have to atand over. A manufacturer who allowed 
himself to make a range of machines could, and did to a much larger 
extent than appeared to be known, standardise the parts. As to the 
question of epecialization, there was room for a good deal to be done in 
this country, but it must be done by some species of combination or 
agreement. At present they had electrical works all over the country 
that were doing nearly everything in one works. They could not sud. 
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denly and by the will of anybody be eliminate . There was the capital 
being employed: there were the objects and personal ambitions of the 
capitalists and engineer to be considered. But he thought one result of 
this discussion was that it might set people moving in the direction of 
agreeing more or less among themselves that one manufacturer should 
undertake one class of work only. The man who made awitches should be 
encouraged hy other manufacturera who required switches. 

Prof. W. E. AYRTON did not agree with Mr. Eason that America was 
like England in having no standardisation. This idea. arose from people 
not having analysed exactly what was tbe American system. Quite recently 
he bad discussed the matter with several Continental electrical engineers 
who, like himself, bad travelled in America, and had come to the conclusion 
that undoubtedly there was in American electrical work somethiog that 
did not exist in tbis country—viz., standardisation. Standardisation, 
from the American point of view, did not in the least mean no progress. 
They were, as everybody knew, an extremely Radical people, but, on 
the other hand, they were extremely Conservative. llis meaning was 
that if at any perticu'ar time one went to an American electrical 
factory, they would see there one type of a particular thing, and the 
manufacturer would not change it for anybody. That was the type; 
you could take it or leave it as you like, and if you wanted small changes 
made the manufacturer said, No, we cannot do that." You had to take 
their type or go elsewhere. But all this did not mean that the factory 
iteelf was not making experiments and endeavouring to improve the 
type. But they did not bring the improved type into the market for some 
considerable period. Mr. Stuart Russell had pointed out that consultiog 
engineers stated all sorts of slightly different requirements which pre- 
vented anything like standardisation and prevented our having anything 
like the American system. But where lay the remedy? The difficulty 
arose from the fact that the manufacturers did not tell us that such.and- 
such were their sizes, and that they would make no other for anyone in 
the world for the time being. Take the insulation resistance of dynamos. 
Some engineers wanted 10 imegohms. It might be very inconvenient to 
the manufacturer, but he should state in his circulars or price list that 
“ my dynamos have 5 megohms and no more: I will not guarantee more. 
If you want me to guarantee more, go elsewhere ; my dynamos have that 
particular insulation.” If the manufacturer would state exactly what 
were the qualities and properties of every detail of his machine, it would 
be ridiculous for a consulting engineer to say he wanted something slightly 
different, although be knew it would cost more to make it. But if the 
manufacturers did not know, how could consulting engineers— he himself 
did not—know what was the standard insulation made by each dynamo 
firm? [Mr. Esson: There is none.) They why did not Messrs, Johnson 
and Phillips, Mr. Esson's firm, say they could supply a particular 
insulation and nothing else? In the matter of measuring instrumenta, 
Mr. Evershed bad pointed out that it was perfectly absurd to talk about 
2 per cent. accuracy near the zero. But then in the case ray of ordinary 
ammeters cor voltmeters measuring instrument manufacturers should 
say that they guaranteed them correct to 2 per cent. or 4 per cent. at the 
middle of the scale. That ehould be the qualification for a particular 
price of instrument. If they did this, and the consulting engineer specified 
for 1:8 per cent., the risk of an enormously higher price being asked would 
be on his own head. But if he had no means of finding out iu a general 
sort of way what was the limit of the accuracy of each manufacturer, then 
it was quite likely that he might specify a slightly higher limit than the 
particular firm was accustomed to produce. It seemed to him, therefore, 
that the manufacturers had the matter very much in their own hande. 
It was most important that they should get the American standard of 
standardisaticn, which did not mean stagnation. It only meant oonserva- 
tive radicalism. Let the manufacturer tell them honestly what were the 
qualities of every detail of their manufactured articles, and he would 
undertake to say that the consulting engineers would ask for exactly these 
qualifications. 

Mr. W. B. ESSON remarked that the Board of Trade had already fixed 
a standard. They said that every dynamo should be capable of with- 
standing a pressure of 50 percent. above its working pressure for one 
hour. But consulting engineers would not havo this; they wanted some- 
thing else. Sometimes they wanted ten times the working pressure. 

Mr. STEPHEN SELLON said that by some peculiar reason the author 
appeared to say that he (the speaker) and other consultant engineers were 
banded together in some unholy league to prevent the standardisation of 
electrical engineering plant. The tone of the paper throughout seemed to 
be like a voice crying in the wilderness, “Mr. Consultant Engineer, will 
you please let me standardise!” That was to say, if the consulting engineer. 
had come to stop. He hoped that the author had, during the interval 
since the reading of the Paper and the previous discussion, taken the 
trouble to look round the portraits in the Institution there ; and if he 
had, could he then suggest that the consultant engineer was some mush- 
room, sometbing which had just cropped up, some sort of noxious poison 
suddenly introduced into the electrical world, that he was desirous should 
be immediat-ly obliterated ? They should have some little regard for men 
who had aided in improving the trade and commerce of this country to the 
extent the consultant engineer had. What had the consultant engineer to 
do with standardisation ? Was it not entirely a manufacturer's question? 
Prof. Ayrton had pointed out that evening that it was entirely in their 
hands. If they had a good standardised article, they might be quite sure 
the consultant engineer would adopt it. The buyer asked that he should 

be protected by the consultant engineer in such a manner that the plant 
purchased had gong beyond tbe experimental stage, and that the manufac- 
turer should not experiment at the buyer's expense. In the field of electric 
traction many mistakes had been made by manufacturers who, instead of 
starting where Continental and American manufacturers hal ended, had 
commenced in this country at the bottom of the ladder, aud consequently 
they had all the failures that the Continental and American people had 
had six and ten years ago. When electric traction began in this country, 


no manufacturer was ready for it. No machines could be said to be 
reliable for the purpose for which they were intended, and the consultant 
engineer was ever bound to specify what he wanted for his own particular 
ends, or else he had to buy or specify something which could be obtained 
better on the Continent. Much of tlie tramway plant that was put up in this 
country in the first instance had been scrapped. He had been engaged himself 
during the last few years in strapping the plant which had been put in in 
the past on tramways, and had installed something of a modern and much 
more satisfactory type. They were now going in largely for electric 
traction plant of Continental design, because the manufacturer bad. 
neglected to take the advice and also the experience of Continental ent2r- 
prise and standardise something worth standardising. If the consultiag 
engineer would state his wants, the manufacturer will supply the next 
best thing to it, said the author! If there were certain manufacturers to 
make certain things, aud only the:e certain things, all well and good; but 
at present manufacturers seeined to b2 ready to supply anything, whether 
they were able or not. Where the consultant engineer came ia was that he 
was able by experience to know the best plaut for the purpose to be obtained. 
If there were no rogues, they might be aure that no consulting engineer would 
take the troubleto writeuspecification. He wasnot necessarily backing up the 
young engineer, who was more capable of playing *50up" than getting out a 
specification. Neither was betryingtochampion theciussof the engineer who 
was employed by the financier and contractor alike, and who was there 
simply as a respectable blind to h'de the real relationship between the 
buyer and seller. But he was championing the cause of those who had 
assisted and made the present electric traction industry what it was now. 
He was championing the cause of those who had spent their lives in so 
working up the tramway industry and bringing legislation to such a con- 
dition as to make it possible, and the result of this was now filling the 
workshops of the manufacturers, To those people the author had been 
unjust. They were now going iu for continuous-current machines, but 
there were people who would agree with him that the time would yet 
come when continuous-current machinery would depart from use in 
traction work, and that thre2-phase must take its place. If so, it was not 
yet time to standardise. Mr. Robinson had completely answered the 
author. He had shown that he had been able to standardise io spite of 
the electrical engineer, that he had received every assistance from the 
electrical engineer, and that the reputation of his firin had been such that 
the engineers had been able to leave the details to him. 

Mr. J. E. KINGSBURY disagreed with the previous speaker that the 
author had been unjust. He (the speaker) cunsidered that the Paper tuok 
a very generous view of the respective positions of the engineer and manu- 
facturer. At the same time, he thought that Mr. R. P. 5*1llon was wrong 
in trying to arrive at standardisation from demand, whereas in America it 
was the other way about. It would be a great advantage if there were a 
little more contilence between engineer aud manufacturer. 

Mr. R. P. SELLON, in reply, said it was a task of some difficulty to 
compress within eight or ten minutes a connected reply to the wide amount 
of ground that had ben traversxl iu this discassion and the many 
important side issues raised. The essential points might be claseed in the 
following logical order: (1) Whether standardisation was backward in this 
country relatively to the great trade rival countries who were competing 
with us. (2) Whether standardisation was desirable. (3) Whether it 
was practicable, and how. Aud (4) whether the Institution ought to take 
any part or action in the matter. What he thought was the fairest inter- 
pretation of the word standardisation was: that standardisation meant all 
such understandings or agreements among buyers as to ends as would 
enable manufacturers to go in for quantitative production. It was the 
standardisation of ends with the object of quantitative production. From 
that point of view he thought that upon the whole the discussion had con- 
firmed the view that standardisation in that sense was further advanoed 
upon the whole in America and on the Continent than here. Mr. Levin, 
who was well qualified to speak for the people on the Contment, had 
thrown sume doubt as to whether standardisation there was in advance of 
us here. On the other hand, a number of . agreed in the 
proposition that it was in advance. Cen. Webber had thrown doubt upon 
the desirability of standardisation on the ground thit, judging from 
America, it was not in the consumers’ interests, because there they had those 
big combinations which practically dictated their terms to the buyer. He 
ventured to traverse that statement, because he thought that those who 
knew the facts of the intense competition between the great rival com- 
bines in America, and the way in which it had tended to reduc» prices, 
were in a position to state that standardisation, even ia America, had been 
in the consumers’ interests, The body of the members who had spoken 
regarded standardisation as desirable. On behalf of the manufacturers, 
Messrs. Crompton, Ferranti, Blackburn, and Slater Lswis had spoken; whil& 
Mr. Hammond and Mr. Addenbrooke represented the consuiting engineers, 
with Mr. Leonard Andrews and Mr. Stewart Russell on behalf of the user, 
He then passed on to the third heading —viz., Was standardisation practic- 
able; and if so, in what form! Several speakers, aud prominently amoog 
them was Mr. Ferranti, had taken the view that it was too late. On the 
other hand, Mr. Andre xs expressed the opinion that even now central 
stations were very much in their early stages, and that this was tho time 

to make changes rather than later on, when the loss of capital would be 
very much greater because the station would have grown very much larger. 
At any rate, in electric traction and electrical power distribution on a large 
scale it was by no means too late. The manufacturer had not had the courage 
tudoas the Americans did and as Prof. Ayrton hid pointed out, standardise the 
goods he manufactured and say to the buyer, You can take it or leave it.” 
The difficulty of the manufacturer in this country to do this had been very 
much greater than in America, because in America the manufacturer and 
bis interests were largely ia a position to dictate to the buyer. At 
the same time he would frankly state his view that the manu- 
facturer had in the past been in a very considerable measure 
the cause of the absence of standardisation. If it appeared te 
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any of the members that his Paper was in the nature of an | the grating, and that the plate is crossed at right angles to these line 
unfair criticism upon consulting engineers, it was quite against his by irregularly spaced cross ridges. 
intention. His desire was not to bring forward tbis matter in a sectional Prof. Wood also exhibited some photographs taken by zone plates, 


interest, either of the manufacturer or the consulting engineer, or of any | a silvered copy of a Rowland grating, a photograph of a dynamite 
particular group in the industry, but to endeavour to make a fair and explosion, the motion of a ball in its flight, and the anomalous dis- 


impartial criticism of the causes which in this country were responsible persion produced by a cyanine prism. 


for the absence of standardisation. To say that the responsibility lay at à i , 
the door of the consulting engineer was to say that which he never 1955 BOYS gave some details concerning the photograph of the explosion 
shown. 


intended. Far from this, every manufacturer would a oe the debt Prof. EVERETT expressed his interest in the demonstrations 


he was under to the many able contulting engineers who had guided the TIE x 
industry in the past. In that connection he need only mention Dr. | . Prof. HERSCHEL asked if the photographs of sound waves after refleo- 
tion had been verified by comparison with waves on mercury. 


Hopkinson for them to appreciate at once what a debt not only the : $ ar 
manufacturers but the industry as a whole owed him for the guidance he | Mr. WATSON saa out that this could not be done, as it is impos. 
sible to get a soli wave ou the surface of mercury. Owing to ths 


had given to manufacturers. The last point was as to whether the Insti- 5 : 
‘tution should concern itself with the question of standardisation. In tbis 5 1 velco ty on wave length, any such solitary wave draws out 
into a traiu of waves. 


matter he could only say that he agreed with those who took the view 
that it was against the spirit of Eaglichmen to have regulations imposed The CHAIRMAN proposed a vote of thanks to Prof. Wood, and 
upon them if they were unwilling to receive them. Just as they could announced that by invitation of Prof. Callendar a special meeting will be 
not make people virtuous by an Act of Parliament, s» they could not make | held at University College on March 2nd. 
people standardise by regulations ; and he saw no hope for success in the The meeting then adjourned. 
consideration of this matter by a committee of the Institution unless it = 
were approached with a willing mind by both manufacturers and consulting 
engineers. Such a large majority of those who had spoken seemed to vonsider 
that some move towards standardisation should be made, that this made it 
worth the while of tbe Institution to see whether some step could be taken in 
this direction. All were thoroughly alive to the crisis—he ventured to think 
it was a crisis—through which the whole industry was passing in Great 
Britain. There were many things responsible for this, such as the great 
labour problem and the proper organisation of works, but a discussion 
upon these points would be rather academic. But this question of 
standardisation was one which they could not merely discuss but take 
action upon, and it was for this reason that he hed brought this Paper 
before them, not merely for the sake of reading a Paper, but because he 
was hopeful that tbis matter could be promptly and effectively dealt with 
by the Institution to the advantage of the clectrical industry at large. 
The PRESIDENT (Prof. 8. P. Thompson) then proposed a vote of 
thanks to Mr. Sellon, which was heartily responded to, and the discussion 
terminated. 


At a special meeting of the Physical Society, held by invitation 
of Prof. Callendar in the physical laboratory of University College, 
on Friday last. Prof. G. Carey Foster, F. R. S., vice-president, in 
the chair, Dr. F. G. Donnan read a Paper on 


“The Relative Rates of n of Argon, Helium, and other 
ases.” 


The introduction to this Paper contains a short account of the 
work which has been done on the effusion of gases. This is followed 
by a theoretical investigation of the subject, upon the assumption 
that the ideal gas laws are obeyed and that the back pressure never 
rises above a certain fraction of the internal pressure. This gives 
rise to formule which are different from the square-root-of-the- 
density law of Graham. The formula derived from Hugoniot and 
Reynolds’ work gives the ratio of the times of effusion of two gases 
whose specific heat ratios are 1-408 and 1:67, equal to 1:06 times the 
square root of the ratio of the densities. The constant derived from 
Parenty's work is 1:084. The theory therefore indicates that argon 
should effuse faster than would be calculated from Graham's 
law. 'The gases used were oxygen, hydrogen, nitrogen, carbon 
monoxide, carbon dioxide, cyanogen, argon, and helium, and 
they effused through small holes pierced in platinum foil. 
When the holes are large compared with molecular dimen- 
sions, the phenomenon is one ot efflux on a small scale. In 
the actual experiments this was the case, although the holes were 
sufficiently small to cause appreciable viscosity effects. By employ- 
ing two or more observations in conjunction with the relative vis- 
cosities of the gases used, an apparatus constant was deter- 
mined which allowed these effects to be eliminated. The obser- 
vations showed that argon effused 3) per cent. faster than as 
calculated from the densities alone. This agrees qualitatively 
with theory, and affords a confirmation of the high epecific 
heat ratio of argon. Hydrogen, oxygen, and carbon monoride 
effuse in the manner predicted by the theory for gases having the 
same or nearly the same specific heat ratios Carbon dioxide, when 
compared with oxygen, appears to effuse 1 per cent. faster than as 
calculated from the densities. This result is not in accordance with 
the adiabatic theory of the efflux of ideal gases. The results for 
helium are not uniform, but show that its behaviour is unlike that 
of argon, a result not foreseen by the theory. If account be taken 
of the deviation of ordinary gases from thie ideal lawa, it is possible 
to obtain an expression for the efflux which contains a correction 
term involving the constant K of the Joule-Thomson effect. The 
sign of this correction term shows that a real gas will effuse more 
rapidly pr more slowly than au ideal gas of equal density and specific 
heat ratio, according as K is positive or negative. The suggestion is 
made that possibly the anomalous results obtained with carbon 
dioxide and helium may be thus explained. The deviations of the 
observed results from the results calculated for an ideal gas are, 
in the case of carbon dioxide, in qualitative agreement with the 
theory proposed, In the case of helium they would be so if that 
gas possesses a negative K. 

Lord RAYLEIGH congratulated the author, and pointed out that in 
the case of very small apertures the gas laws might not be obeyed. The 
ratio of the dimensions of the aperture to the length of the mean free path 
determined this, and not the ratio of aperture to molecular dimensions. 
Prof. RAMSAY and Prof. EVERETT expressed their interest in the work. 
Dr. DONNAN thanked Lord Rayleigh for his correction, and stated 
that the apertures used were about „ymm, in diameter. 


Mr. E. C. C. Baty read a Paper on 

„The Distillation of Liquid Air and the Composition of the 
Gaseous and Liquid Phases." 

From the experiments described in this Paper the author has 
drawn curves showing the relation between the composition of the 
gas evolved by boiling liquid air and the temperature, and between 
the composition of the liquid and the tempersture, both at constant 
(atmospheric) pressure. These curves enable the temperature of 
boiling liquid air to be at once accurately determined hy means of 
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PHYSICAL SOCIETY. 


At an ordinary meeting, held Feb. 23, 1900, Prof. S. P. Thompson, 
F.R.S., foreiga secretary, in the chair, Prof. R. W. Woop, of the 
University ot Wisconsin, U.S A., exhibited and described :— 


1. "Photographs of Sound Waves and the Kinematographical 
Demonstration of the Evolutions of Reflected Wave-Fronts.” 
The sounds were produced by electric sparks and photographed by 
means of the light emitted by carefully timed subsequent sparks 
according ta the method described in the Phil. Mag. for last year. 
The photographs included : (a) The reflection of a spherical wave, 
as a spherical wave from a plane surface. (b) The reflection by an 
ellipse of circular waves from one focus, and the concentration of 
the waves as circular waves at the other focus. (c) The plane wave- 
iront formed by the reflection of a spherical wave at a parabolic 
surface. (d) The wave-front formed by a spherical wave incident on a 
spherical surface. (e) The wave-front formed by a plane wave 
incident on a spherical surface. In cases (d) and (e) the wave fronts 
are complicated and contain cusps. Prof. Wood pointed out that 
the paths of the cusps on the wave-fronts traced out the caustic curves. 
In the following cases the wave-fronts were drawn for 100 
successive positione, and the evolution of the reflected wave was made 
clear by means of a kinematozraph: (a) Plane wave on a 
hemispherical mirror; (b) spherical wave on a hemispherical mirror; 
and (c) circular wave inside a complete circular mirror. 


2. "A New Scudoscope.” 

In this instrument the real and inverted images formed by two 
convex lenses are viewed stereoscopically. The inversion of the 
object viewed causes the relief to be reversed. 


5. “Diffraction Colour Photographs." 
Prof. Wood showed some coloured phothographs taken by his 
diffraction process. The principle of the method is based upon the 
tri-colour theory. Different colours are produced by gratings so 
ruled and arranged as to throw upon the eye the particular. con- 
stituents of the required colours. The arrangement of gratings 
necessary to produce a coloured picture is obtained by photographing 
properly spaced gratings through red, green, and blue chromograms 
uf the object. The superposition of one grating upon another which 
occurs in this process gives rise to an in-and-out-of-step arrangement 
which produces secondary spectra. These, however, seldom affect 
the picture to any serious extent. 


4. “Artificial Parhelia.” 

When printing fine gratings upon gelatine, if the film is too thick 
no point is formed, but the gelatine warps. If such a film is placed 
in a converging beam the central image is accompanied by four 
marked concentrations of light situated at the extremities of two 
diameters at right angles, An examination of one of these plates 
with a microscope shows that there is a ridge for every third line of. 
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an analysis either of the liquid or of the gas evolved. The measure- 
ments of temperature were made with a Callendar compen- 
sated constant-pressure hydrogen thermometer. The correction for 
the contraction of the glass bulb was determined by measuring 
directly the linear expansion of glass between—109°C. and 20°C. This 
was found to be 0:0000073, Regnault’s measurement between Odeg. 
and 10deg. being 00000085. The values for the boiling points of 
oxygen and nitrogen agree fairly well with those given by Olszeweki 
and Estreicher. Boiling nitrogen has a great tendency to superheat. 
This can be obviated by passing a rapid current through the boiling 
liquid, or by dropping in pieces of 8 There does not appear to 
be any connection between the ratio of the vapour pressures and the 
composition of the gaseous phase in the distillation of oxygen and 
nitrogen at constant pressure. It is proposed to investigate the 
distillation at constant temperature. 

Prof. RAMSAY drew attention to the uses of liquid sir for carrying on 
researches at low temperatures. It is non-explosive, easy to work with, 
and is easily kept either by means of a vacuum jacket or by surrounding it 
with cotton wool. 

Prof. CALLENDAK referred to the question of superheating, and stated 
that the constant pressure thermometer was more accurate than the con- 
stant volume one for measuring low temperatures. 


A Paper on 
** Phe Reversibility of Galvanic Cells,” 


by Mr. T. S. Moors, was read by Dr. LEHFELDT. In these experi- 
ments the reversibility of cells such as the Daniell and the Clark, 
which are assumed to be reversible, was tested by allowing the cell 
to send a current and by sending a current through the cell. The 
E.M.F.s of the cells were determined by means of a Crompton 

tentiometer, and from the E. M. F.s on open and closed circuits the 
internal resistances of the cells were calculated. 

Prof. S. P. THOMPSON asked if experiments had been made upon 
Leclanché cells where the products of the action escape. 

Dr. LEHFELDT said that experiments were not made upon these cells, 
because they wore known not to be reversible. 


A Paper on 
* The Damping of Galvanometer Needles," 


by Mr. M. Sotomon, was postponed until the next meeting. 
The Society then adjourned until March 9. 


..... 


AN EXPERIMENTAL RESEARCH ON SOME 
STANDARDS OF LIGHT.* 


BY J. E. PETAVEL. 


The standards of light may be divided into two main divisions — 
viz, (1) flame standards; (2) incandescent standards. The first 
class comprises such standards as depend for their constancy on the 
rate at which chemical combination is going on. Almost all the 
standards in actual use come under this division. The British candle, 
the Methven standard,t the Harcourt? pentane standard, the Hefner- 
Alteneck$ amyl acetate lamp, the Carcel lamp, and the acetylene’ 
burner are among the best known. Apart from the large number of 
independent investigators who have carried out researches as to the 
relative merits of these sources of light, reference may be made to 
the reports of several committees which have been appointed in this 
and other countries to investigate the subject. The general conclu- 
sions reached may be fairly summed up by saying that the pentane 
gas standard and the amyl acetate lamp are the lights which, from 
117 point of view, have been found most satisfactory. Of the two, 
the Hefner-Alteneck lamp is the better known, and has been the 
subject of the more complete experimental study ; it may be taken 
as fairly representative of its class. The light emitted, as in the 
case of all the other flame standards, is seriously affected by atmo- 


* Paper read before the Royal Society. 

t Journal of Gas Lighting, Vol. XL., p. 42, 1882. 

+ See Brit. Assoc. Proc., 1877, p. 51, and 1898, p. 845; also “ Report of 
the Standard of Light Committees," as below. 

§ Elektrotechnische Zeitschrift, Vol. V., p. 20, 1884; also Electrical 
Review, Vol. XLII, p. 759, 1898. 

| Proposed by Violle, Ch. Féry and Fessenden (see Comptes Rendus, 
Vol. CXXII., p. 79, 1896 also Comptes Rendus, Vol. CXXVI., p. 1192, 1898). 

“| See Blondel'a Report to the Congres International des Electriciens at 
Geneva, 1896 ; Report of the Standard of Light Committce’s meeting of 
the Institute of Gas Engineers, May, 1895, Journal of Gas Lighting, Vol. 
LXV., p. 1007, 1895 ; Report of the Standards of Light Committee to the 
British Association, 1888, p. 39; Dibden's Report to the Metropolitan 
Board of Works, 1885; Gas Institute Committee, 1884, and Board of 
Trade Committee ; Preliminary Report of the Sub-Committee of the 
American Institute of Electrical Engineers, Transactions, Vol. XIII., 
p. 135, 1896 ; Rapport der Fhotometrie Com. der Vereeniging van Gas- 
fabrikanten in Nederland, Journ. fur Gasbeleuchtung und Wasserversor- 
gung, Vol. XXXVII., p. 613, 1894. 


spheric impurities. Liebenthal“ has shown that, if æ represent the 
quantity of water vapour in litres per cubic metre of air, the light L 
sent out will vary according to the formula— 

L=1049 - 0 0055. 

This will cause a variation of about 4 per cent. from one season of 
the year to another. The variations due to this cause are stated to be 
still more marked in the Harcourt and Carcel lamps. 

Again, if 7, represent the quantity of carbon dioxide oe in the 
atmosphere, measured in litres per cubic metre, the light will be 
given by the formula— 

L =1012 - 0007271. 


Variations in the heiglit of the flame are of the greatest importance 
If ^ is the height in mm.— 
or L=1 - 0:030 (40 — À), 
according as h is above or below 40mm.t The mean variation i 
therefore over 21 per cent. per mm. Owing to the bright halo 
which surrounds the flame, it is by no means easy to adjust tha 
height correctly. 
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Finally, although it was at first stated that the degree of purity ol 
the amyl acetate had no very considerable influence on the light. 
this has of late been denied, some authorities going so far as to etate 
that sufficiently pure amyl acetate cannot be obtained in France: 
These facts will suffice to show ttat the variations are mainly due to 
causes inherent in this class of standard. Some of the difficultie 
can be obviated by providing a chemically pure atmosphere, ard 
researches are being carried out in America in this direction, but tt 
is obvious that auy such improvement will involve a considerable 
complication of the apparatus. 


Incandescent Standards. 


In the case of standards of this class, the constancy of the light 
depends exsentially on the constancy of the temperature at which 
the radiating body is kept, and on the constancy of the emissivity of 
the body of that temperature. The temperature may be fixed by 
some detinite physical phenomena, as in the Blondel and Violle 
standards, or it may be determined in a more or less arbitrary 
manner, as in the Lummer and Kurlbaum standard. Any solil 


= -> TO PHOTOMETER 


a 
p 


n 


SIDE ELEVATION 


nj n4, Dy—Negative poles. RI, R., By—Varlable resistances 
^ "B, By, B,—Batterles. — 


Fio. 2. 


P—I*sitive pole. 


substance that would not disintegrate at a temperature of about 
1,700°C. might, d priori, be chosen as a radiator. It has, howe 
been shown that most of the oxides when maintained at these hig 
temperatures undergo a change in their emissive properties, and cal 
not therefore be used for the purpose we have in view.§ The choice 
thus seems restricted in practice either to carbon or to one of the 
metals of the platinum group. l be 
Before passing on to the experimental part of the work, it us 
well to recapitulate the necessary qualifications of a standard of lig 
The requirements may be briefly summed up under three head}. 
(1) The standard must remain constant. The slow periodic vam 
tions of the amyl acetate lamp which extend over a period of ane 
months are as much to be avoided as the flickerings of the a 
the hourly changes of the Carcel lamp. (2) The standard shou 


* Elektrotechnische Zeitschrift, 1895, Vol. XVI., p. 68858. 

t Journ. fur Gasbclcu-hturg und Wasserversorgung, Vol. XX 
1888 ; or Electrotechnische Zeitschrift, Vol. IX., p. 26, 1888. s. [ater 

t "Rapport sur lea Unités Photométriques," A. Blondel, Congre 
national dea Electriciens, Genève, 1896. 996 

8 Nichols and Crehore, Trans. Amer. LE.E., Vol. XIII., p. 190, 18^ 


XI. p. 999 
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reproducible. This condition is satisfied when the standards recon- 
stituted by independent investigators show no measurable variation 
between one another. (3) The light emitted should be as nearly as 
os:ible of the same spectral composition as that of the chief artificial 
lights now in common use.* 
On the Intrinsic Brilliancy of the Crater of the Arc. 


For many years it has been noticed that the area of the crater of 
an electric atc when burning between carbon poles increased about in 
proportion to the current; also that the light emitted increased in 
the same ratio as the area of the crater.t. These and other facts led 
to the conclusion that the temperature of the crater remained con- 
stant. The hypothesis was put forward that this temperature was 
the boiling point of carbon, this theory being supported by the ez peri- 
ments made in 1892 by J. Violle.f. In the same year it was proposed 
simultaneously by Swinburne, S. P. Thompson, and Blondel§ that 
the crater of the arc should be used as a standard of light, Blondel 
publishing a series of experiments illustrating the way in which the 
new standard might be used. In 1894 A. Trotter!| proved that when 
the arc is not eilent the crater is formed by a point or line of very 
high intrinsic brilliancy rotating at a speed of from 50 to 450 revs. 
persec. Theexistence of the above-mentioned phenomenon forms 
a serious objection to the use of the electric are as a primary stan- 
dard, but it does not, per se, render its use impossible. Finally, the 
variation of the intrinsic brilliancy of the crater is a question which 
in itself offers considerable interest. 


TO PHOTOMETER 
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a—Aabestca box. b—Lining of refractory bricks. c - Graphite crucible. 


d—Diaphragm. s- Screen. 
Fic. 3. 


The points on which the present work bears are threefold—(1) 
What is the average intiinsic brilliancy of a normal (silent) arc? (2) 
When the conditions are carefully specified, are the variations still 
too great to allow of the use of this source of light as a standard ? 
(3) What variations can be obtained by the use of excessive currents 
and current densities, and by surrounding the arc with an enclosure 
maintained at a very high temperature. To obtain consistent results 
the observations must be made on a very small area selected from the 
central portion of the crater. The diaphragm used for this purpose 
is shown in Fig. 3. The opening, d, is 1:47 sq. mm. in ero:s-section.** 


* Strictly speaking, it is only when two lights are of the same spectral 
composition that the ratio of their intensities can be expressed by a single 
figure. ; 

E Prof. S. P. Thompson's Cantor Lectures, 1895 ; see also * The Electric 
Are,” by Mra. Ayrton, The Electrician, Vol. XXXIV., p. 599, 1895. 

+ Journal de Physique, third series, Vol. IL, p. 545, 1893, and Comptes 
Rendus, 1892, p. 1274. 

§ See Proceedings of the International Congress at Chicago, 1893, pp. 259, 
207, 515. 

|| Roy. Soc. Proc., 1894, Vol. LVI., p. 262; see also “ Effect of Pressure 
on the Temperature of the Arc," E. Wilson and C. F. Fitzgerald, Roy. Soc. 
Proc., Vol. LVIIL, p. 174, 1895; Vol. LX., p. 377, 1897 ; see also the 
account of the discussion on this subject on Feb. 19, 1897, at the Société 
Franca'se de Physique. 

* On this subject sec Capt. Abney, Journal I. E. E., Vol. XXVII, 
p. 445, 1899. 

** It has been shown by Prof. S. P. Thompson (see Phil Mag., 
Vol. XXXVII., p. 120, 1893) that when diaphragms of very small diameter 
are used the thickness of the plate in which tbe aperture is pierced intro- 
duces a serious error in the measurements. The difficulty was avoided by 
counter-sinking the opening. b 


The diaphragm is shaped much like the tuyere of a blast furnace, 
and being kept cool by a water circulation, it can be placed within a 
vety short distance of the crater of the arc. 

The next question involved was the determination of the best 
relative position of the carbons. In the usual arrangement of the 
arc the centre of the crater is hidden by the negative earbon. A 
modification of this arrangement, used by Blondel, which consists 
in slanting the carbons and placing the positive slightly behind the 
negatide, was found not to be entirely satisfactory. An attempt was 
made to take the observations through a hole drilled out of the 
negative carbon (see Fig. 1), but when the arc was started this hole 
became fillel with mist, and the plan had to be given up. 
Fig. 2 shows diagrammatically the next arrangement which was 
tried. The carbons 2, na n, are negative, and form the edges of an 
equilateral pyramid, the axis of which is in the prolongation of the 
positive carbon P. The summit of the pyramid is at the point P. 
The crater formed on the positive carbon by these three arcs is in 
full view, and good results might have been obtained in this manner. 
Unfortunately, this disposition hal to be abandoned, as it soon 
became evident that it was impossible for one observer to adjust 
the currents in the three independent electrical circuits, to feed up 
9 four carbons, and to make all the electrical and photometric 
read ings. 

Thie disposition which was finally adopted is shown in Fig. 3. 
The diaphragm d screws into a screen, s. This screen is supported 
on a system of pivots and levelling screws, so that it can be raised, 
lowered, or turned round a vertical or horizontal axis. "The opening 
d can thus be directed to any portion of the crater. The positive 
carbon is horizontal, and so placed that its axis coincides with the 
axis of the photometer. Two distinct series of experiments were 
carried out—one with the arc placed in a metallic enclosure kept at 
about 20°C. by a water circulation, the other in the enclosure shown 
in Fig. 3. The temperature of this enclosure varied from the melting 
point of silver to near the melting point of platinum, according to 
the amount of power expended in the arc. R-ferring to Fig. 3, c is 
a carbon crucible surrounded by a thick layer, b, of firebricks and 
refractory clay. The outer covering a is of asbestos. Both the high 
and low temperature enclosures were provided with a small camera 
obscura (not shown in the figure), by aid of which the relative posi- 
tions of the carbons could be adjusted and the length of the arc 
measured. “Apostle” carbons were used in all the experiments. 
The size of the positive carbon varied from 6mm. to 25mm. in 
diameter. To obtain reliable results a sufficient current density 
must be used to gave a fairly large crater, The arc must also be 
sufficiently stable for the crater to remain some considerable time 
without shifting its position, Finally, it is desirable that the arc 
should be burning in a normal manner, and therefore neither hissing 
nor roaring. Given these conditions. it is impossible to vary either 
the current, the electromotive force, or the length of arc within very 
wide limits. 

In the experiments recorded in Table I. the mean intrinsic 
brilliancy is 147 c.p. per sq. mm. ; the variations from the mean 
amounted to 10 per cent. Table II. gives experiments made 
under similar conditions, but with the enclosure in which, the arc 
was burning at a temperature of over 900°C. The average intrinsic 
brilliancy calculated from this table is 143, or about 3 per cent. 
lower than when the enclosure was at the ordinary temperature. It 
would, however, be unwise to attach too much importance to thia 
change. 'The ditficulty of obtaining consistent results is considerable, 
and a 3 per cent. variation is well within the experimental error. 
The conclusions we have reached may be summed up as follows : 
(1) The intrinsic brilliancy of the crater of a silent arc is about 
147 c]. per sq. mm. (2) Even when the most favourable 
conditions are selected, and the intensity of current aud the 
length of the are are maintained constant, it is difficult to obtain 
consistent results, variations of over 5 per cent. being by no means 
unfrequent. The crater of the arc does not, therefore, possess the 
qualities required of a standard. (3) Variations in the size of the 
carbons, in the intensity and density of the current, in the length of 
the arc, and in the total power expended (as long as the arc is kept 
silent), will not cause tke intrinsic brilliancy to vary more than ,10 
per cent. on either side of the mean. (4) No sensible variation in he 
intrinsic brilliancy, and therefore in the temperature of the crater, is 
produced by placing the carbons in an enclosure maintained at over 
900°C. With regard to the coastancy cf the temperature of the 
crater, these re:ults are not without importance. 

Having this question in view, it was necessary to determine what 
were the effects of extreme variations of current density and power. 
In Tables III. and IV. will be found the results of observations 
taken when the arc was hissing.* It will be seen that the current 


* The word “hissing” is used here as being the generally accepted 
term. It is only when the current density is small that it is actually 
deacriptive of the sound made ; as the current increases, the pitch rises, 
until with a very short arc and a current density of about 1 ampere per 
aq. min., the sound is between a whistle and a scream. The arc then 
assumes a very peculiar aspect, a pointed blue flame, like the flame of a 
blow-pipe, being sent out from the crater. This effect was most marked 
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of Blondel, all previous results are very much lower than the values 
I have obtained. The discrepancy may be attributed to the faz 
that instead of using a diaphragm to select the rays from the centre 
of the crater, the first-namd observers estimated the total aves of 


Table I.—* Silent? Arcs. Enclosure at about 20°C. 


| Diam. | Current density Length Intrinsic brilli- 


T f i i : f f th Jude 
in rent Power alae | wants of creas: are . in candle: the crater and compared it with the total amount of light. 
volte. Ns watts. carbon | sectional area of | in power per (To be continued.) 
en in mm. positive carbon. mm. sq. mm.“ 
650, 81 | 526 8 0:161 48 136 
645 70 452 8 | 0-139 B 141 CORRESPONDENCE. 
03 73 di g 0258 | £? 147 
. 3513 6 = 
617. 60; 370, 6 0212 51 154 ELECTRIC TRACTION CURRENTS AND SUB. 
2 91` 5 6 | 032 60 160 MARINE CABLE WORKING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In reading your leading article of last week, which 


Table II.—'* Silent” Arcs. Enclosure above 900°C. 
! very fairly reviews my Paper on this subject, and which als 


{ 


650,110 | 91 8 ' 0:219 136 I 
57-0 | 10-9 | 621 15 0061 EN 142 appears in your issue of March 2, I observe that you fall inio 
610 86 825 8 0'171 60 152 the very common error of substituting the word knot for 
nautical mile or naut.* The former signifies a rate, whilst the 
Table III.—“ Hissing” Arcs. Enclosure at 20°C. latter merely indicates a length. For example, when we 
| speak of a ship as a 10-knot boat, we mean that her average 
ioo ire ee | 5 DURO 52 i speed is 10 nauts per hour; whereas, when we Vie 
53:0 | 258 |1,367 8 0:514 2:9 157 indicate the distance which a ship has gone or the length o 
44°0 | 500 '2200 15 0 283 - 160 cable laid between any two places, without any reference what 
V... ever to the time taken to do so, we say so many nauis or 

Table IV.“ Hissing " Arcs. Enclosure above 900°C. nautical miles. 

JJ Further on (in the second paragraph of the first column of 
199. 220 UA) B 0102 di 119 p. an I find that you are perfectly correct so far when you 
8585 5 112 B 005) NE 130 say We may point out, however, that in the former cas 
520 | 550 |2,860' 25 0:112 NE 133 [meaning the Madras electric tramway disturbances] an earth 
41°0 | 454 |1,2779 25 0:088 "E 137 cable to sea was not laid as he states, but only a paralla 
900 393 1,966 15 0228 Ps 142 underground wire.” But you add, which was found in 
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* Each of the figures of this column is the mean of a number of photo- 
metric observatione. 


-— 


this particular case to be sufficient. . . ." Lask, His 
this proved absolutely sufficient up to the present time, under 
the favourable or unfavourable circumstances, just as you 
like to consider the matter? I have heard that disturbances 
are sometimes experienced. With regard to the Coney Island 
case, I understand that a short sea cable was laid by Messrs. 
Siemens Bros. and Co., in addition to the underground one 
one between the cable house and the New York office of the 
Commercial Cable Co. 

Some rather interesting and knotty points (in regard to the 
precise action of stray currents when passing along the 
sheathing and their inductive versus leakage effects on the 
receiving signals) were started during the discussion of my 
Paper at the last meeting of the Institution of Engineers and 
Shipbuilders in Scotland, which caused me to carry out 
several experiments. The illustrated description of these 
experiments and the results obtained will appear in this 
month's Transactions of the above-named Institution. If not 
conclusive, perhaps you or some of your readers will kindly 
point out wherein they are deficient or defective ?— Yours, vc, 
Glasgow, March 6. ANDREW JAMIESON. 


varied from 6 to 50 amperes, the current density from 0:03 to 051 
ampere per eq. mm., and the power from 370 to 2,800 watts. 
The lowest photometric readings gave 119 c.p, and the highest 
160 c.p. per sq. mm. 

If we assume that the formulat 


t — 400 = 889:6** /p 


(¢=temperature in degrees centigrade, ö intrinsic brilliancy in 
candle-power per sq. cm.) holds good ‘for carbon at these high 
temperatures, the above change in candle-power corresponds to a 
variation of temperature of from 3,866°C to 4018°C. The total 
alteration in absolute temperature thus works out at 4 per cent. 
Observations made on silent ares (Tables I. and II.), reduced in the 
rame manner, give the extreme limits of temperature as 3,935 C. and 
4,018°C., or a change of 2 per cent. in the absolute temperature. 
These variations are somewhat greater than we should meet with in 
the care of substances boiling at ordinary temperatures, It must, 
however, be borne in mind that even in the case of a silent arc the 
crater is the seat of several secondary phenomena, which under 
certain circumstances may affect the boiling point. The term boiling 
point is in itself misleading, as it seems possible, if not probable, that 
at atmospheric pressure carbon does not become liquid, but like 
carbon dioxide, pasees direct from the solid to the gaseous state. It 
has frequently been stated that impurities cannot affect the tempera- 
ture of the crater, as all known bodies become gaseous at a lower 
temperatute. The experimental data to substantiate this are entirely 
Wanting ; silica, lime, alumina, magnesia, and other substances are 
rolid at the temperature of melting platinum, and it is difficult to 
predict at what temperature they volatilise. 

Taking everything into consideration, it may therefore be said that 
the present experiments confirm the theory that the crater of the arc 
is at the temperature of volatilisation of carbon. The earliest deter- 
minations of the intrinsic brilliancy of the crater were made in 1878 
at Chatham, under the direction of the Royal Engineers’ Committee.* 
The results varied from 39 c.p. to 412 c.p. per sq. mm., the 
mean value being 110. With regard to more recent researches, 
Trotter gives the intrinsic brilliancy as 64 c.p., Weber as 70 c. p., 
and Blondel as 158 c.p. per aq. mm. With the exception of those 


ENCLOSED AND OPEN ARC LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: It is somewhat disappointing to note that at the first 
meeting of the (ilasgow section of tHe Institution of Electrical 
Engineers there was no one present to answer the misleading 
statements advanced by Mr. Sayers. He begins by talking 
of the comparison as a practical one, and goes on to describe 
his experiments: these appear to be based on the old shadow 
test, which is well known to be unpractical as far as results 
are concerned. He does not even say whether the figures are 
the mean of readings taken at different angles. , 

We have ourselves made a number of attempts to arrive : 
a fair comparison on what we should term the theoretic 
basis adopted by Mr. Sayers, but found it impossib'e to arrive 
at any basis of comparison between the two, after making 
allowance for the two globes, for the difference of the dit 
position of the light at different angles, and for the exact 
voltage which gives the best results with different carbons. 

If, however, we are really to come to practical results, W° 
cannot do better than refer to what has happened in America, 
which is the home of the enclosed arc lamp. There it has been 


* Sce ninth line from the foot of the first column on p. 658. 


when the high temperature enclosure was used. With the above current 
density the entire carbon becomes white hot and burns away with great 
rapidity ; an increase in the intrinsic brilliancy seems also to take place. 
Unfortunately, it was not found pessible under these circumstances to 
obtain reliable photometric observatione. 

T Phil. Trans , Vol. CXCL, A, p. 515, 1898. 

+ Mra. Ayrton, “On the Hissing of the Electric Are," Journal LEE., 
Vol. XXVIII., p. 401, 1899; also Dr. J. A. F leming's remarks during tbe 
discussion of Mrs. Ayrton's Paper, p. 439, 
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clearly shown that the enclosed arc has not only replaced the 
open arc lamp in many important places, but that the fresh 
orders that have been placed have been almost entirely for 
enclosed ares. 

We ourselves, who have had to fight the uphill game of 
introducing the enclosed arc lamp industry into England, have 
had to make practical demonstrations from time to time to 
show that the laws of naturein England are the same as they 
are in America. We have had rooms full of workpeople 
requiring a good light lit alternately with open arc lamps and 
enclosed arc lamps, keeping the total watts consumed the same 
in each case; and it has been left to the users to say which 
they would have. The result has invariably been the same— 
viz., that they declared in favour of the enclosed arc lamp, as 
giving & better light. This we attribute to the fact that the 
diffusion is much better, also that the colour is different, as no 
doubt Mr. Sayers noticed when he was trying to make shadow 
tests. 

On these theoretical considerations, however, we can merely 
throw out a suggestion, for the practical result has been 
proved over and over again, that to illuminate a given area, 
more useful light is given by the enclosed arc lamp for the 
same expenditure of watts than with the open arc lamp; and 
we shall be very pleased to demonstrate conclusively that 
Mr. Sayers’ figures are not correct. 

Is it a fact that Mr. Sayers’ results were obtained with a 
greased paper held on a stick with the lamps (incandescent or 
arc) hung upon either side ?—Yours, &c., 


Londoa, S.W., March 2, Drake AND GORHAM. 


ELECTRIC TOUCH. 


TO THE EDITO3 OF THE ELECTRICIAN. 


Sm: One cannot but feel interested in reading something 
that is so entirely new as that on “ Electric Touch,” by Prof. 
J. Chunder Bose, the second part of which appears in your 
current issue. Nor can one entirely disagree with what is 
said, for there seems no statement that is not based on or 
borne out by some practical experiment; but still, in my 
mind, it calls for too great a sacrifice to discard the old idea 
of electrically-produced cohesion to substitute the entirely 
new and, I maintain, as yet unproved one of chemical action. 
I think it may be found in many cases that when any 
chemical ation has taken place, the cause is not so much the 
Hertz waves as the effect of the current from the local circuit 
usually employed to detect the cohering action of such waves. 

Feeling that my ideas — which have been based upon the 
ideas of previous experimenters— have been correct, I have 
been enabled to invent three entirely new types of Hertz 
detectors, two from theoretical considerations. These two are 
self-adjusting single-point coherers, one of which is extremely 
sensitive and is usually worked in connection with a telephone. 

The setting up and adjustment of this instrument is some- 
what troublesome, the action being seemingly independent of 
the material of the points, the instrument working quite as 
well and no better if the points are of iron, platinum, or 
even of carbon. The third variety of coherer that I have 
invented is undoubtedly the best. It works with filings, and 
is entirely self-decohering. I usually use it in connection 
witha Weston voltmeter. On the coherer being subjected to 
Hertz waves the pointer of the voltmeter moves up the scale, 
the final deflection being, so far as I can make out, propor- 
tional to the energy of the radiation, and when the waves 
cease the pointer drops again to zero as swiftly as it rose. 
Its sensitiveness and regularity of working is considerable, 
and there seems no end to its rapidity of working. 

When I started operating with this instrument I was often 
troubled with what is known as “ fatigue "—that is, after 
some time of working the pointer of the voltmeter would 
maintain a certain deflection: it took me a long time to 
discover the cause. Finally a cure was effected by reducing 
the current density through the points of contact between the 
filings. The current round the local circuit was reduced by 
lowering the voltage to 4 volt, while the current density in 
the filings was still further diminished by increasing the 
number of the filings. 


If Prof. J. Chunder Bose is interested and would care to see 
my instrument, I should be pleased to make arrangements so 
that it could be seen in action.— Yours, &c., S. G. Brown. 

London, March 5. 

[Our correspondent is probably unaware that the accept- 
ance of his invitation would involve a journey from Calcutta, 
at the Presidency College of which city Dr. Bose fills the 
chair of physical science. We are afraid that our correspon- 
dent’s success in constructing coherers out of his preconceived 
ideas cannot, in this case, be regarded as supporting the ideas 
themselves. We advise our correspondent to wait until Dr. 
Bose's further researches, embodied in a still later Paper, have 
been published before he condemns the chemical theory that 
now seems to him so difficult to believe. —E». Z.] 


PARLIAMENTARY INTELLIGENCE. 


POST OFFICE TELEPHONE SERVICE IN LONDON. 


In the House of Commons, last week, Mr. KIMBER asked the 
Secretary to the Treasury, as representing the Postmaster-General, what 
progress had been made by the Post Office Department with the expendi- 
ture of the two millions of money voted for telephone purposes last 
session ; when the Post Office would be able to supply the public with 
telephonic communication ; whether he would state the terms on which 
the Post Office proposed to give the public auch communication ; and 
whether the telephones of the Post Office would be placed in communica- 
tion with those of the National Telephone Co. 

In reply, Mr. HANBURY said that large contracts had already been 
made, and others would very shortly be concluded, for plant and under- 
ground wires, involving an expenditure of about half a million pounds out 
of the one and & quarter million pounds which the London exchange 
would probably cost. Some delay had necessarily been caused by negotiation 
with the large number of Vestries who controlled the granting of wayleaves, 
but these having now given their consent, the work would be carried on at 
once over the whole of the large London area. The Post Office expected to 
afford telephonic communication in nearly the whole of the City area, the 
Strand and Charing Cross distriet, the whole of Westminster, Chelsea, 
Belgravia, South Kensington and Kensington to Notting Hill, West 
Kensington, Brompton, Fulham, Wimbledon, Putney, Barnes and Mort- 
lake, Kew, Richmond, Twickenham, Kingston, Norbiton and Surbiton, 
Hammersmith, Turnham Green, and Chiswick, by the end of the year. In 
view of the competition with the National Co., it would be obviously 
unwise to disclose the rates to be charged until it was necessary to canvass 
for subscribers. There was no power to compel the National Co. to allow 
inter communication between their exchanges and that of the Post Office, 
but in view of the great importance to the public of such intercommuni- 
cation, all reasonable steps would be taken to effect it, and the co-operation 
of the London County Council as the chief road authority might be of con- 
siderable assistance in bringing about that desirab'e result. | | 


TELEGRAPH-TELEPHONE FACILITIES. 


In the House of Commons yesterday Mr. CHARLES M'ARTHUR asked 
the Secretary to the Treasury (representing the Postmaster-General) 
whether he was able to announce if the postal regulations will be so 
modified that the submarine cable companies might telephone to their 
clients cablegrams received after business hours, and that the addressees 
might telephone replies for transmission by submarine cable, without being 
subjected to the delay involved in sending such messages through the 
Post Office. 

Mr. HANBURY: The Postmaster-General Lopes to secure the 
co-operation of the American cable companies in an experimental 
arrangement made to expedite the delivery of cable messages at Liver. 
pool. Between the hours of 8 and 9 or 9.30 p.m. such messages will be 
telephoned direct from the Exchange post office, which immediately 
adjoins the officea of the four American cable companies, to those addressees 
who are subscri ters to the system of the National Telephone Co., and the 
subscribers will also be able to telephone their repiies direct to the 
Exchange post office. This arrangement will save the time hitherto 
occupied in conveying messages by hand between the offices of the cable 
companies at the exchange and the head poat office, and it will be made 
permanent should the use made of it prove sufficient to justify such a 
course, 


— — — 


THE TELEGRAM CENSORSHIP. 

Mr. JOHN ELLIS asked the Under Secretary of State for War with 
whom lay the primary responsibility for the system of censorship and 
suppression now exercised in the South African colonies over telegrams 
from abroad, under what authority it is exercised, at what date com- 
menced, and by whom the actual duty of inspecting such telegrams is 
performed. 

Mr. GEORGE WYNDHAM: The responsibility for the censorship rests 
with Her Majesty’s Government, several departments of which are con- 
cerned. It is exercised under Articles VII. and VIII. of the International 
Telegraph Convention, It commenced in October last, and is carried out 
by specially appointed military authorities. It is not desirable to make 
known 5 with regard to the manner in which the censorship is 
exercised. 
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SOUTH AFRICA CABLE ROUTES. 


In the House of Commons on Friday last, on the vote for £10,000, 
subsidy to the Eastern and South African Telegraph Co., 

Mr. HANBURY eaid that when the war in South Africa broke out the 
Eastern Telegraph Co. were laying an additional submarine cable between 
St. Helena and Cape Town, and in order to obtain the immediate advan- 
tage of what was in effect an alternative route to South Africa, the 
Government arranged with the company that they should send out aa 
extra cable ship to lay the cable between Ascension and St. Helena con- 
currently with that between St. Helena and Capetown, the undertaking 
being that the Government «should pay whatever the cost might be, up to 
£15,000, if the cable were laid by Christmas instead of by March 51, as 
the Company had originally intended. The cable was, in fact, completed 
by Dec. 15 or 16, and the cost was only £10,000, and thus commuuication 
with Capetown was secured by another route. 

The vote was agreed to unanimously. 


DUBLIN ELECTRIC LIGHTING BILL. 


In the House of Commons yesterday, on the motion for the secon! 
reading of tbis bill, 

Mr. W. REDMOND said he understood it was agreed to postpone the 
second reading until the 22nd inst. 

Mr. GALLOWAY pointed out the inconvenience of sueh a postponement, 
seeing that the President of the Board of Trade had decided to appoint a 
committee specially to consider all these electric lighting anıl power bills. 
The whole object of the appointment of the committee was that these 
bills should be considered together. As the other bills concerned passed 
the second reading a week ago, the object would be frustrated by the post- 
ponement of the present bill for a fortnight. 

The second reading was postponed for a fortnight. 


MUNICIPAL TRADING. 


On Monday, in the House of Commons, in reply to a question hy Mr. 
Kimber as to whe her, pending the appointment of the Municipal Trading 
committee, the Government would oppose bills or clauses in bills promoted 
by municipal authorities seeking power to trade or manufacture, 

Mr. BALFOUR considered that each particular case must be dealt with 
on its merite. But undoubtedly the fact that a committee was to be pro- 
posed was a factor to be taken into account. The terins of the reference 
to this committee would be placed on the paper in a day or two. 


ELECTRIC POWER BILLS. 


In the House of Commons to-day / Friday) Lord Balcarres will move that 
all private bills by which it is proposed to eupply electric power shall be 
referred to a committee appointed by the Committee of Selection. It is 
understood that the President of the Board of Trade will assent to the 
motion, which will ensure that none of the seven members of the 
committee would bave any interest, either personal or in respect of his 
constituency, in the bill to be considered. 


ELECTRIC TRAMWAY BILLS. 


The Airdrie and Coatbridge and the South Lancashire tramways bills 
were read a second time in the House of Commons on Friday kist. 
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LEGAL INTELLIGENCE. 


— 39 ————— 
Goldberg and Son v. Liverpool Corporation. 


Judgment in this action (fully reported in our last issue! was delivered 
on Monday by Vice-Chancellor Hall, of the Chancery of Lancashire. 
Plaintiffs claimed that defendants had unnecessarily erected a tramway 
pole and fuse box in such manner and in such position as to prejudicially 
affect access to their premises, and that the Court was entitled to inter fere 
to prevent the nuisance continuing. Plaintiffs had in the first place 
declined to grant permission to the Corporation engineer to place a rosette 
on their building, and it had therefore been necessary to erect a post with 
a fuse box attached at or near that point, and the pole and box had been 
placed within 2ft. 6in. of plaintiff main entrance. Plaintiffs raised a 
preliminary point that under the Tramways Act, 1870, defendants were 
restricted to the use of the roadway, but his lordship held that the later 
Acts clearly comprehended the use of the whole street as being within the 
powers of the Corporation, the only restriction being reasonable and 
proper use of these powers. It had been represented during the hearing 
of the case that the spot selected by defendants was the only practicable 
one, owing to the complications of gas and water mains aud electric wires, 
&c., in the soil below, whilst plaintifs contended that this was not so, and 
that this spot had been selected vindictively and to annoy them 
for their refusal to allow a rosette to be fixed to their building. 
As the result cf investigations his lordehip found that the Corporation 
was by no means confined to the spot selected, but that the pole and 
fuse box might have been ereeted in two other places without inconvenience 
to the plaintiff. He held therefore that the borough engineer at the time 
the spot was selected knew nothing of the state of affairs underground, 
and that there was no reasonable ground for selecting the front of plaintiffs’ 
premises in the was selected. He therefore held that the engincer's con- 
duct was perverse and vexatious, and not a reasonable exercise of the 
powers vested in the Corporation for carrying out these works. He 


decided that plaintiffs were entitled to an injunction, and that defendan: 
'should pay the costs of the action. 

His LORDSHIP agreed to suspend the operation of the order fur 
fortnight. 


Beaver and Co. v. Allam and Co. 


This was an action brought in the Westminster (London) County Cour: 
to recover £12. 10s. for electric fittings supplied. Plaintiffs carry e 
business in Wardour-street, W., and defendants in Hatton-garden, EC 
Plaintiffs are manufacturers and defendants are electric lighting cor- 
tractors, and were engaged upon an order which included the supply < 
electroliere, which were ordered from plaintiffs. Some time after deliver 
it was alleged by defendants that the fittings were damaged, and later: 
was further alleged that some of the fittings were defective. The amo: 
now disputed was about £10. A revolving electrolier was produced ts 
defendants to prove their contention, but plaintiffs declared that the sd: 
solder on it was not there when turned out from their workshops The 
fittings bad been wrenched or dropped. Defendants said they at first pc: 
the damage down to the railway company, but now thought the workmar 
ship was not good. One of the fittings had to be returned to Lond 
from Leicester to be repaired, and the others were afterwards altered axi 
repaired. 

Judge LUMLEY SMITH said he was satisfied the fittings were x: 
properly made, and therefore £1. 11s. 6d. for repairs must come of te 
account. With regard to the revolving electrolier, it was not according : 
order. Defendants should have refused it, but they put it up and used i 
aud they must keep it; but it was not properly made, and therefore be 
valued it at £2. 

Judgment for plaintiffs for £2 more than the amount paid into curt 
and costa on £5. 18e. 6d. 


Tevenan v Vanderberg. 


At Dublin last week Mr. Justice Barton and a special jury beard s 
action brought against Mr. J. Vanderberg, merchant, 21, Mincing-lane. 
London. for £113. 13s. 91., chiefly for work and labcur done and service 
rendered, under an agreement dated May, 1899, and for board and lodgis- 
of defendant's alleged agent (Mr. C. Sax). Plaintiff is a “ clerk and coz 
miesion agent, and said defendant agreed that he should act as clerk ani 
agent for him in Ireland, for the purpose of introducing and obtaining 
orders for the introduction of electric lighting into varioas towns in tbat 
part of the kingdom, at a salary of £6 per week. Under this agree- 
ment £155. 3s. 3d. became due. Defendant paid £61. 164 6d., learmt 
£93. 6a. 9d. due. It was further agreed that £3 per week should be 
allowed for board and lodging for Mr. Sax. Plaintiff provided this from 
May 9 till Aug. 29, 1899, was entitled to receive £50. 17s.. bad received 
£30. 10s., and now sued for £20. 7s. The plaintiff's claim represente 
22 weeks’ salary at £6 a week, railway fares to Limerick and Derry aml 
back, hotel expenses, &c. Defendant denied he bad agreed as alleged, ^ 
that plaintiff had acted as his clerk or agent, and said that no salary "* 
earned and no work done by plaintiff as alleged. He further denied chu 
Charles Sax was his agent. 

Mr. O'SHAUGHNESSY, for defendant, characterised the cast pe 
dishonest blackmailing action. A eyndicate was formed in London. 3? 
consisted of five or six gentlemen (Mr. Vanderberg being one), for the 
purpose of pushing electric lighting in various places, amongst others 
Dublin. Sax, an electrical engineer, and son-in-law of Vanderbsrg, ™ 
appointed to conduct negotiations for the acquisition of a provi 
order aud plant of the Dublin Corporation. Sax got from the 45 
22.500, and drew upon his father - iu-law for over £2,000 more, ‘ 
O'Shaughnessy alleged that every penny of that had been extracted from 
the unfortunate Sax in Dublin by a set of most unscrupulous harpe 
Counsel said it would be denied that there ever was any agreement to pay 
the plaintiff £6 a week for twelve montha. The only letter he co 
produce which had the slightest bearing upon this claim was 700 
Sax, but that only referred to the company which it was proposed t? TiN 
That comravy had never been formed, and in no way therefore di 
letter bind Mr. Vanderberg. , He 

Mr. JACOB VAN DPERBERG said Sax was never his agent in Ireland 
had never entered into any agreement to pay plaintiff any sum 8i any Une. 
Sax brought plaintiff once to his house and introduced him, 
advised Sax to have nothing to do with bim. Subsequently m 
desired to get an agreement from the syndicate of which he (defen * 
was a director, but he did not get it. The following July eliran ka 
plaintiff £10, as he said he was very poor and that Sax had o the 
some money, which he wanted Ladly. That cheque was - ^ 
syndicate. In c.o38-examination witness said he had not done p 
the way of the promotion of companies, and he went into the a 5 
lighting syndicate for the purpose of helping Sax. his son-in-law. | yr. 
Sax who started it. H» put £250 into it, and it was wound up 8 ^* 
1899. LE 

Mr. BUSHE, Q.C. (for plaintiff}: Me. Clancy and your sonda 
were trying to work this job in Dub'iu ?—I don't know about Mr. CH 
Sax always had a lot of hangers-on, t rid d 

Then why did you not get rid of him !—It is very hard to 8 |. 
your son-in-law. He had authority to act in Ireland for the® 
when it started. Though the syndicate died in May, he sent 
in June to his son-in-law at the office: of the Dublin District 8° 
vincial Electricity Corporation (Ltd.) He knew nothing arte if je 
company then, only that the name mentioned was to be the ut 
thing came off. He gave Tevenan £10 in July out of cbari y. the int 

The jury found that defendant had entered into the contract in Ag 
claim, and that the work was done, for which they allow: 
£83. 63. 9d. On the other claim they found for defendant. 

A stay of execution was granted, 
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Illegality of Picketing. 

The appesl which the defendants in the action "Lyons and Sons v. 
Wilkins and Others" were to have made to the Houee of Lords has been 
abandoned. Full particulars of the case were given in our issue of 
Dec. 25, 1898. Mr. Justice North originally granted an interlocutory 
iujunction, which was affirmed on appeal, and in February, 1898, Mr. 
Justice Byrne granted a perpetual injunction against the defendants 
*from watchiog or be:etting plaintiffs premises with the object of 
preventing persons from working for the plaintiffs, or for any other purpose 
than that of obtaining or communicating information." The Court of 
Appeal affirmed this judgment in November, 1898, so that this judgment 
may now be taken to represent the law on the important queation of 
picketing, and decides that anything in the nature of intimidation is illegal. 


Action for Libel by an Blectro-Metallurgist." 


In an action for libel against the Financial, Tímes, heard by Mr. Justice 
Ridley and a special jury on Wednesday and yesterday, the plaintiff, Mr. 
James Fenwick, was described as formerly an “ electro-metallurgist.” 
The Financial Times, in discussing plaintiff's connection with a large 
number of company-promoting schemes, had called plaintiff an incorrigible 
rogue and pretty nearly everything else in thecalendar. It appeared from 
the plaintiff's examination that he was some years ago managing director 
of the Electro Metal Co. (amongst others), but that he had never been 
associated with any company that had succeeded. Having passed under 
the re examination of Mr. Rufus Isaacs, the plaintiff came to the conclusion 
that the best thing he could do was to decline to proceed further with the 
action, especially in the light of various interruptions made by his lordship 
during the progress of the case. The public has therefore lost an interest- 
ing exposure of the lowest type of company-mongering. 

Judgment was given for defendants, with costs. 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office not 


later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 
The folowing New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 
READY. 


(Price 12s. 64, by post, 13s. 3d.; Colonies, 143,; abroad, 14s, 6d. (United 
States, 158.) 


“ The Electrician " Electrical Trades’ Directory and Hand. 
book for 1900 (corrected to January 31st, 1900).—In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use of 
municipalities and companies contemplating applying to the Post- 
master-General for a Telephone Licence. This section of the book 
now includes the new model form of Licence issued by the Postmaster- 
General in January, the Telegraph Acts and Orders passed by 
Parliament in 1899, and other information in connection with this 
the latest development of electrical enterprise. The huge sheet 
tables of Electric Light and Power and Electric Railway and 
Tramway undertakings of the United Kingdom have been made 
complete up to the 31st January. These sheets form a most complete 
record of electrical engineering progress in connection with electricity 
supply and power and traction applications. The Directory 
Division has been carefully extended and corrected up to Feb. 2, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is, we claim, the most complete and correct book 
of its kind ever published in any language. An analytical digest 
of the conten's of this volume can be obtained post free. 


*IocALISATION OF FauLIS IN XMLEcTRIO Licht Marws."—By F. C. 
Raphael. Price 5s., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are hece collected and discussed. 


„ WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELectrio Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, New and 
Enlarged Edition, 53. nett. Now ready. i 

‘ PRACTICAL NOTES FOR ELECTRICAL STUDENTS.”—By Messrs, A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The authors 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical science. 


"Tug INOANDESCENT LAMP AND ITS MANUFAOTURE."—By Gilbert S. 
Ram. Price 7s. 6d., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


4 THE CENTENARY OF THE ELEOTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, Is. net, post free 1s. 3d.; strong cloth, 
2a. 6d., post free. 

* Motive POWER AND GEARING FOR ELECTRICAL MACHINEBY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting and power 
stations. The various forms of gearing in the power station and for electrio 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 


„THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.” — 
by Francis Jehl. 10s. 6d., post free. This is à practical handbook, giving 
a complete description of the art of makiag carbons for electric lighting," 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


" ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Pol. I., 12s. 6d. 
Vol. II., 128. 6d. 

“ELECTRIC Motive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has ha 
much experience. Price 10s. 6d., post free ; abroad, 11s. 


‘CELECTRICAL TESTING FOR TELEGRAPH ENaINEERS."—By J. 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in genera". 
emy 8vo, fully illustrated. 103, 6d., post free. 


« ELECTRIC LAMPS AND ELECTRIC Licutinc,” by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, &c, New and Cheaper Edition now Ready. 68., 
post free. 

* SUBMARINE CABLE-LAYING AND REPAIRING. —By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

«Tug ART OF ELECTROLYTIC SEPARATION OF Metats.”—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


„DRUM ARMATURES AND Commutators,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal ponte involved in their design, and an exposition of armature reactions 
and sparking. 

t LABORATORY Norrs AND Forms.”—We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi. 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and bis Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The comp'ete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net: or in handy portfolio, price 12s. net; or bound ia strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. d LM Electrical 
Laboratory Notes and Forms." These RET Forms have been prepared 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. 'These new Forms, 
which differ only from the higher-priced set in being printed on smalier and 
cheaper paper, and with less spa:e for tabulated records, are issued at half 
the price of the original se*. 


** ELECTRICAL. ENGINEERING FORMULE,” 
Geipel and H. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; 
New Edition in the press. 

«Tug ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M. A., D. So., F.R.S. Vol. I. Ve Edition. Price 128. 6d., 1 ost free, 
Vol. II., price 128. 6d., post free, is also ready. 

“THe MANUFACTURE Or ELEcTRIO LiaHT CARBONS.” — A Practi a 
Guide to the establishment of a Carbon Manufacto Fully illustrated 
price 1s 6d.; pest free, Is. 9d. In this work the author gives useful hinta 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of cost of the plant required. 

„ MAGNETIO INDUCTION IN IRON AND OTHER Matats.”—By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition nearly ready, 

* ELEcTRO-CnuEwIsTRY."— By Dr. G. Gore. Third Edition. 
post free. 

€ Tug POTENTIOMETER AND ITS ApJUNCTS": A Universal System of 
Electrical Measurement. —By W. C. Fisher, Fully illustrated. Price 6s., 
post free. 

“THe STUDENTS? GUIDE To SUBMARINE CABLE TESTING.”—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price 63. net ; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationera shall pass certain examina ions in elec- 
trical subjects. The book is very fully illustrated. 
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“THe STEAM ENGINE INDICATOR AND INDICATOR DiaGRAMS."—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is à concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 

* BIBLIOGRAPHY OF X-RAY LiTERATURE AND RxSRAR H. — A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips. Price 5s., post free. 


TENDERS INVITED. 


Extension of Time.—The Swansea Corporation invite tenders for 
supplying and laying insulated electric mains, conduits, junction 
boxes, &c. Specifications may be obtained at the Guildhall, Swansea, 
and further particulars are set out in an advertisement. Specifica- 
tions may also be inspected (but not obtained) at the offices of the 
consulting engineers (Messrs. Kincaid, Waller and Manville), 29, 
Great George-street, Westininster, S. W. Tenders must be sent to 
the engineers at the above address, instead of the town clerk (Mr. John 
Thomas), Guildhall, Swansea, and the time has been extended from the 
12th to the 19th inst. 


The Leeds Tramways committee invite tenders for one, two, or 
three steam dynamos. Specifications, &c., can be obtained at the 
Offices of the city engineer (Mr. Thomas Hewson, M. Inst. C. E.), 
Municipal Buildings, Leeds, or of the consulting engineers (Messra 
Hopkinsons and Talbot), 26, Victoria-st, Westminster, S. VW, and 
29, Princess-street, Manchester. Further particulars are given in an 
advertisement, and tenders must be delivered at the town clerk’s 
office, Town Hall, Leeds, by March 21. 


The Barrow-in- Furness Corporation invite tenders for the supply 
and erection of (a) water-tube boiler and steam and other pipes and 
sundry ironwork ; (b) surface condenser, air and circulating pump, 
cooling tower, pipe connections, valves, and sundry ironwork. 
Specification may be obtained at the Town Hall, Barrow-in- 
Furness, or at the office of the consulting engineers (Messre. 
Kincaid, Waller and Manville), 29, Great George-strect, Westminster, 
An advertisement gives further particulars and tenders must be sent 
to the town clerk a C. F. Preston) Town Hall, Barrow-in- 
Furness, before March 19. 


The Dartford District Council require tenders for the supply of 
generating plant for their proposed electricity supply works. Fur- 
ther particulars of the Council’s requirements are given in an adver- 
tisement, and copies of specifications, &c., may be obtained at the 
offices of the clerk (Mr. J. C. Hayward), Sessions House, Dartford. 
The works will be carried out to the plans and specifications of the 
consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen. street-place, 
London, E.C., from whom further information can be obtained after 
Sth inst. Tendera, addressed to the clerk must be delivered at 
Sessions House, Dartford, by noon of 27th inst. 


The Dublin Electric Lighting committee invite tenders for the 
supply and erection of (a) six Lancashire and four water-tube boilers 
and two economisera, (b) two 1,000 kw. and two 500 kw. low-speed 
polyphase generators. Specifications, &c., may be inspected at the 
offices of the consulting engineer (Mr. Robert Hammond), 64, 
Victoria-street, London, S.W., after 15th inst. Further particulars 
are given in an advertisement. "Tenders to the town clerk (Mr. 
Henry Campbell), City Hall, Dublin, by 4 p.m., April 26. 


The Hull Electric Lighting committee invite tenders for the supply 
and erection of two steel Lancashire boilera, &c., for their electric 
lighting works, An advertisement contains further particulars, and 
specifications may be obtained at the treasurer's office. Tenders to 
chairman of committee by noon 22nd inst. Mr. A. S. Barna-d is 
city electrical engineer. 


Tenders are invited by the JValthamstow District Council fur 
supp yin and yng Cee cables. Specifications can be obtained 
(a ter 13th inst.) at the oftices of the consultin engineer (Mr. James 

nright), 47, Victoria-street, London, S. W. xu advertitement con- 
tains further mA and tendera must reach the clerk (Mr. 
E. J. Gowen), Town Hall, Walthamstow, by 5 p.m., 23rd inst. 


The Dundee Town Council invite teuders for the supply and 
delivery of feeder mains, joint boxes, and underground conduits for 
the tramways. Specifications may be obtained from the city elec- 
trical engineer (Mr. Walter H. Tittensor), Dudhope-crescent-road. and 
tenders must be delivered to the town clerk (Sir Thomas Thornton, 
LL.D.) City Chambere, Dundee, by Wednesday, 21st inst. An 
advertisement contains further particulars, 


The Fulham (London) Vestry invite tenders for the supply of 
100 5-ampere, 100 10-ampere, and 50 20-ampere electricity motera. 
Further particulars are given in an advertisement, and lenders must 
be delivered at the offices of the consulting engineer (Mr. F. II. 
Medhurst), 13, Victoria-street, S. W., not later than 19th inst. 


The Henley-on-Thames Corporation require tendera for “free 
Wiring” at an agreed rental per lamp. ‘Tenders to Mr. R. Pratt 
i Henley-on-Thames, by 22nd inst. Sce adver. 

semen 


The Visitors committee of the Lancashire County Asylum, Rain- 
hill, invite tenders for the supply and erection of electric lighting 
plant. Tenders to chairman of committee, by noon of March 21, 


The Vestry of St. Mary, Islington Arad aie tenders for the 
supply of electrical stores for one year from March 25. Tenders t: 
noon of 14th inst. to Mr. W. F. Dewey, Vestry Hall, Upper-street, J. 


The Blackpool Tramways committee invite tenders for the con- 
struction of a double line of tramways in Central Drive, the Corpora: 
tion providing all materials. "Tenders to chairman by 12th iust. 


The London County Council Asylum; committee require tenders 
for electric lighting sundries for their Claybury and Heath asylum: 
Tendera to 6, Waterloo-place, London, by March 14. 


The Edinburgh Corporation require tenders for stores, includieg 
electric lighting materials and supplies for the burgh engineers 
department and for the Powderhall destructor. Tendera by March 14. 

The Plymouth Corporation invite tenders for wiring the municipal 
offices, and for twelve months’ supply of lubricating oils for the 
electricity works, Tenders to borough electrical engineer by 
March 21. 

The New Tramways committee of the .NVewcastle-upon-Tyne Cot. 
poration require tenders for steel poles Tenders by 21at inst. 

The Shore litch (London) Vestry require tenders for two water-tale 
boilers, "Tenders to clerk, Town Hall, Old-street, London, E (. 

The Visitors committee of the Lancaster County Lunatic Asylum 
require tendera for electrical goods for 12 months. Tenders by the 
16th inst. 

The Birkenhead Corporation invite tenders for ovcrhead line equip- 
ment, "Tenders to town clerk by March 30. 

The Municipal Council of Campo de Criptana (Ciudad Real), 
pan require tenders for electric lighting for 20 years Tenders by 

1rch 26. 


TENDERS RECEIVED AND AOOEPTED. 


The Bedford Town Council have accepted the tender of the 
Wheeler Condenser and Engineering Co. for supplying and erecting 
a surface condenser, with air and circulating pumps, and engine for 
driving same, at £911. The following are the tenders sent in :— 


Wheeler Condenser and Engineering Co. (accepted) — ...... £911 
W. H. Allen, Son and Co . q 1,160 
Worthington Pumping Engine (oo 1,94 
Clay, Henriques and ((o uersus ed A 825 


The Crystal Palace District Electric Supply Co. have put in a pair 
of Hornsby water-tube boilers, the satisfactory working of which hss 
resulted in an order for two further pairs being placed with Mess. 
R. Hornsby and Sons. X 

The Croydon Corporation have accepted the tender of the British 
Thomson-Houston Co. for two steam dvnamos for electric traction 
work, and that of the Babcock and Wilcox Co. for three water-tube 
boilers, pipe work, Ke. The tender of Messrs. W. H. Allen, Son 
and Co. ha been accepted for a condenser, and that of the Wheeler 
Condenser and Engineering Co. for a cooling tower at the elect 
lighting ttation. 

The Shoreditch Vestry have accepted the tender of the General 
Electric Co. for the supply of arc light carbons for 12 months at 
schedule prices. Tenders were also submitted by Messrs. Crompton 
and Co., Messra Johnson and Phillips, and the Sloan Electrical Ca 

Tendera have been accepted by the Perth Council for the erectio 
of electricity station buildings. The contract has been let in sections, 
the total being £7,354. 

The Dudley Corporation have accepted the tender of Mers 
Babcock and Wilcox for the supply and erection of pumps feed- 
water heaters, and pipework for their electricity department. 

The Rotherham Corporation have [accepted the tender of the 
Electrical Power Storage Co. for storage batteries for their electricity 
department at £312 104, the charge for maintenance being £^ 
per annum. 

The following tenders have been received by the St. Pancre 
(London) Veatry for condensing plant at the Regent’s Park electricity 


station :— 
John Fraser and Son (accepted). . 309 18 0 
Klein Engineering (bo .. 0,999 0 j 
Worthington Pumping Engine Co 5,374 0 : 
Gu Wailes and e tisena eisie 5,113 16 , 
J. Spencer and € . t Ure Ex OHDAT ERES e duas go 4,754 13 6 
T. Ledward and Co. ...... 8 4,594 16 


cumstances. afin 
Derby Council have accepted the tender of Browett, Lindie: 
and Co. for the supply of a 100 R. r. surface condenser at £706. 


The Bangor Council have accepted the tender of Meldrum Dro 
for a refuse destructor at £2,420, 
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APPOINTMENTS VACANT AND FILLED. 

The Brush Electrical Engineering Co. require an experienced 
wo ks manager for their Falcon Works, Loughborough. An adver- 
tisement contains further particulars, and applications should be 
addressed to the secretary, 49, Queen Victoria street, London, E. C, 
by March 15. 

An engineer, capable of looking after electric lighting plant, is 
required for the Islington (London) new infirmary. An advertise- 
ment contains further particulara, and applications must reach the 
clerk (Mr. Edwin Davey), Guardian Offices, St. John’s-road, Upper 
Holloway, N., before 12th inst. 

The Plumstead Vestry require an assistant electrical engineer. 
Further particulars are set out in an advertisement, and applications 
must be sent to the Vestry clerk (Mr. Edwin Hughes), Vestry Hall, 
Plumstead, S. E., by 97th inst. 

The Whitechapel District Board of Works require a meter 
inspector and wireman for their electricity department. Applications 
to engineer (Mr. W. C. P. Tapper), 27, Osborn-street, London, E. 
See advertisement. 

eke linemen are required for the telegraph department of 
Northern Nigeria, Africa. An advertisement contains further par- 
ticulars, and applications must be sent to the Crown Agents for the 
Colonies, Downing-street, London, S. W., before the 19th inst. 


The Bray District Council require an assistant electrical engineer. 
Application to clerk (Mr. P. Macdonnell), Town Hall, Bray, by 
10 a.m., 15th inst. 


Mr. H. G. Nicholson, A. M. I. E. E., who was for some years with 
the General Electric Co. and recently with the British Thomson- 
IIouston Co., has been apponi resident engineer to Mesərs. 
Kincaid, Waller and Manville at Southampton to superintend the 
construction of the electric tramways and the reconstruction of 
permanent way. 

Mr. J. R. J. Bowden has been appointed clerk of works by the 
Hackney Vestry for the laying of electric lighting mains. 


Mr. E. Donoghue, of Sheffield, has been appointed third assistant 
electrical engineer at Portsmouth, 


BUSINESS NOTICE. 


Mr. E. C. Wallis, A.I.E.E., asks us to state that his business at 
Leeds has for the past five years been 915 distinct from that of 
Cuttriss, Wallis and Co. (Ltd.), now in voluntary liquidation. 


BANERUPTOIBS, LIQUIDATIONS, &c. 

At the London Bankruptcy Court J. H. Douglas-Willan, of 16, 
St. Helens-place, London, E. C, was examined, the accounts showing 
total liabilities £12,170, assets £67,305, mainly represented by the 
debtor s interest in the Bowen and Bowen- Willan electriclamp patents. 
Debtor stated that in Dec., 1895, he purchased for £450 the inventor’s 
interest in the Stien electric lamp, and parted with a half-share in this 
interest to another person in consideration of services rendered. A 
fourth share in the lamp was subsequently sold for £1,000. In Feb., 
1896, debtor and his partner combined with the inventor of the 
Bowen electric lamp, and subsequently endeavoured to develo 
these patents with a view to disposing of them to a joint stock 
company, but in 1898, after an expenditure of £3,136. 13s, 4d. on 
the Stien lamp, it was abandoned in favour of the Bowen lamp. 
In Feb., 1899, after an expenditure of £2,640 5s. 4d. onthe Bowen 
lamp, his partner withdrew, and debtor took over the liabilities and 
assets. He claimed that he was not insolvent, but was forced to 
apply to the court owing to pressure by creditora and inability to 
immediately realise his interest in the patents referred to, Exami- 
nation concluded. 


The following are the principal trade creditors in the failure 
of Benjamin Symmons, electrical engineer, 2, North-street, Quad- 


rant, Brighton, and 15, Hollanl-road, Hove. Total liabilities 
£1,323. 17s. 10d., assets £761. 8s. 10d. - 

Veritys (Ltd.) q £185 16 7 Sun Electrical Co. ...... £25 0 0 
Electrical Co. ............ 131 4 0 J. Smith and Co 17 6 4 
G. Braulik and Co....... 50 10 10 Foster and Sons 16 3 0 
General Electric Co. ... 2814 8 W. and J. A. Bailey... 10 9 7 
Simon, Berry and Co. 2811 3 Brabhy aud Co 10 2 0 


F. Metcalfe, electrical engineer, 6, Tenter-lane, Swinegate, and 4, 
Ashcliffe-terrace, Cardigan-road, Leeds, late White Horse-street, 
Boar-lane, Leeds, has been adjudicated bankrupt. The first meeting 
of creditors will take place on 14th inst. at 22, Park-row, Leeds, and 
the public examination on 27th inst., at the County Court, Albion- 
place, Leeds. 

In the bankruptcy of A. R. Earle, electrical engineer, 7, Theatre- 
street, and Deal'Yard, St. Mile’s, Norwich, the first meeting of 
creditors will take place to-day Cee at 8, King-street, and the 
public examination on 21st inst., at the Shirehall, Norwich. 


The discharge of Ernest Max Winter, electrical engineer, 
Amberley House, Norfolk. street, London, W. C., has been suspended 
for two years | 


A meeting ot Vril Launches (Ltd.) will be held at 19, Coleman- 
street, London, E C., on April 3, to receivean account of the wind- 
ing up. 

It has been resolved to wind up the Gutta Percha Corporation 
(Ltd.) voluntarily for reconstruction pups and to appoint Mr. 
E. Hayes, 28, Basinghall-street, E.C., liquidator. 


The Woodland Electric Co. (Ltd.) is to be wound up voluntarily 
Mr. F. J. Armstrong, 59, Drury-buildings, Liverpool, is liquidator. 

Herbert John Coleman, electrical engineer, trading as H. J. Cole- 
man and Co., Tower-buildings, Bridge-street, Carnarvon, has executed 
a deed of arrangement. Liabilities £733. 3s. 2d., and assets £451. 
Mr. J. T. Trotter, 27, Brazennose-street, Manchester, istrustee. The 
creditors are :— 


National Gas Engine Co. ...... £110 | W. T. Glover and Co ............ £25 
Walker and Hodgetta............ 75 F. G. Jones 2 12 
Perfect Arc Lamp COO. 75 


Plant for Sale.—Messrs Albright and Wilson (Ltd.), Oldbury, 
n ar Birmingham, have a Willans-Crompton steam dynamo for sale. 
See advertisement. | 

Às announced in an advertisement, the charging station of the 
London Electrical Cab Co. (Ltd.) (in liquidation), with the machinery, 
plant, licences, cabs, and premises, are to be sold by tender by order 
of Mr. Justice Byrne. Tenders to be in by noon of 20th inst. 
Particulars from the receiver (Mr. Walter Howard, C A.), 27, 
Clement's-lane, E. C.; Messra. Morley, Shirreff and Co., solicitors, 53, 
Gresham-street, E. C.; and Me:srs. Steadman and Van Praagh, 
solicitors, 23, Old Broad-street, E.C. 


Sale by Auction.—Messrs. Farebrother, Ellis, Egerton, Breach, 
Galsworthy and Co. will sell by auction, at 110, Westminster Bridge- 
road, Lambeth, London, S. E., on Monday, April 23, and following 
days, a mass of costly modern engineers’ tools, plant, and machinery, 
the property of Messra, Maudslay, Sons and Field (Ltd.). The tools, 

lant, and machinery are by the leading makers, and include tome 

ne examples. Some particulars are given in an advertisement on 
another page, and catalogues will be obtainable in due course, price 
1s, each, of Messrs. Farebrother, Ellis and Co, 29, Fleet-street and 
18, Old Broad- street, London, E. C. 


Practical Magnetic Testing of Iron and Steel.—An in- 
teresting pamphlet is issued by Messrs. Elliott Bros., Century Works, 
Lewisham, London, describing Prof. Ewing’s patented instruments 
for the practical magnetic testing of iron and steel, including the 
hysteresis tester, magnetic balan:e, and permeability bridge. In- 
etructions for using these instruments are also given. 


B.T.H. Plant.—Pamphlet No. 42, just issued by the British 
Thomson-Houston Co., describes and illustrates magnetic blow-outs 
and controllers as used on the Glasgow, Middlesbrough, Bristol, 
and Oldham, Ashton and Hyde tramways. Pamphlet No. 55 deals 
with the GE —800 traction motor. 


“Tuna” Arc Lamps.—A handy little list, illustrating the 
different types of Luna arc lampa manufactured by the Electrical 
Co. (Ltd.), of 122 and 124, Charing Cross road, London, W. C., is 
now available, The list is well got up, and can be easily accom- 
modated in the pocket. 


* Allen” Compound Engines.—4An illustrated sheet showing the 
two-crank compound engine designed and manufactured by Messrs. 
W. II. Allen, Son and Co. is just issued. The sheet includes a 
table of speeds and horse-powers of these engines. 


Westinghouse Plant.—Circular No. 1,017, issued by the British 
Westinghouse Co., deals with alternating current potential regulatore, 
and includes regulating apparatus for both single-phase and polyphase 
circuits. i 


Exports of Electrical Apparatus and Material. The followi 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 28 to March 6, 
with the ports of destination :— 

Africa—Cape Town, £67; Durban, £1,182; Port Elizabeth, £1,277 
(telegraph material) Aryentina—Buenos Ayres, £681 (telegraph material). 
Australasia — Melbourne, £3,201 (including £2,961 telegraph wire); 
Sydney, £857; Wellington, £812 (including £347 telegraph material). 

zorce8s— £2,134 (telegraph material). Belyium—Ghent, £33 ; Ostend, 
£107. Brazil Rio Janeiro, £64, Canada —Halifax, £111,525 (including 
£111,300 telegraph cable). Ceylon--Colombo, 2515. Chili—Val- 
paraiso, £172. China—Shanghai, £342. Denmark—Copenhagen, £295 
(including £281 telegraph material’. Germany—Hamburg, £535 (including 
£300 telegraph material. Holland—Amsterdam, £140; Rotterdam, 
£300 (telegraph material). Jndia—Bombay, £105 (telegraph wire); Cal- 
cutta, £605; Karachi, £3,407 (telegraph material); Madras, £105. Japan— 
Yokohama, £560. Mauritiue-—£48. Norway—Christiania, £21 (telegraph 
material). Straits Settlements—Singapore, £10. ^ Sweden—Gothenburg, 
£110 (telegraph material). Total 2125650 against £15,647 in the corre 
sponding week last year (March 1 to 7). 
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MUNICIPAL, FOREIGN, AND GENERAL NOTES. 

Aberdeen. — The electric lighting mains are to be extended to the 
Rosemount district, at an estimated cost of £284. 

Argentina Electrical Imports.—For the year 1899 the following 


figures relating to electrical imports into Argentina have been 
published by the Review of the River Plate :— 


Are light carbons..................... 139 (tons) $20,820 gold 
e sa ors o ded 658 (tons) 101,141 do. 
Electrical apparatus, various ...... 6,211 (cases) 541,031 do. 
Fittings, chandeliers, ce. €8 (tone) 143,354 do. 
Incandescent lamps. 53,704 (dozen) 101,112 do. 
Galvanised iron wire 26,240 (tons) 1,692276 do. 
Telegraph material .................. 1,011 (cast s) 56,993 do. 
Telephone material .................. 416 (cases) 20,143 do. 
Wire and cables ..................... 1,257 (tons) 511,709 do. 


Bedford.—The accounts of the electricity department for the year 
ended Dec. 31 give the tot»! expenditure at £67,621. 10s. 5d. The 
revenue from public and private lighting amounted to £8,797. 165. 4d., 
and the generation and distribution expenses, salaries, &., to 
£4,881. 23, leaving £3,916. 14s. 4d. Interest amounted to 
£1 836. Is. Ild., and sinking fund instalment to £2,369, leaving a 
net deficit of £288. 7s. 7d. The debit balance on last account was 
£981. 103. 1d. The units generated amounted to 702,060 : 189,578 
were supplied to public lamps, 90,364 by contract, and 260,204 to 
private consumers, There were 528 public lamps, and the total 
maximum supply demanded was 449 kw. 

Bolton —The number of passengers carried by the electric tram- 
way department during W was 723,021, the receipts amount- 
ing to £3,033. 8s. 8d. The Electric Tramways committee has 
reported to the Corporation that the service will be tly improved 
when the full number of cara have been received. Some portions of 
the track in the centre of the town would have to be relaid, as it was 
in an unsatisfactory condition. 

Bootle.—At the Corporaticn meeting on Wednesday an expendi- 
ture of £9,595 was sanctioned for the electrical equipment and con- 
version of the Derby-rcad and Rimrose-road tramway routes. The 
chairman of the Tramways committee (Councillor Regan) said that 
everything was in readiness for running the electric cars along the 
Stanley-road in a week's time, and their differences with the Liver- 
pool Corporation would be amicably arranged. 

Bradford.—Sanc'ion is being sought to a loan of £70,000 for the 
erection of refuse destructor works. 


Bristol—Ald. Pearson has acceded to the unanimous request of 
the Electrical committee, and has resumed his chairmanship of the 
committee with which he has been so long and closely conne:ted. 

Dawson City (B.C.)—A line of Canadian Government telegraphs 
from Bennett to Dawson City, a distance of 600 miles, which was 
commenced in April, 1899, was completed in October. The cost of 
erection is stated to have been £26,000. A branch line, 75 miles in 
length, from Atlin has also been erected. The rates at present pre- 
vailing vary from 18s. to 19s. fora minimum of ten words and from 
1s. to 1s, 2d. per additional word. 


Death from Electric Shock.—Commentiog upon the recent 
death of an engineer in the employ of the Blackheath and Green- 
wich District Electric Lighting Co, (Ltd.), Messre. Veritys Ltd. 
claim to have developed a system of bigh-tension switches and fuses 
which “offer absolute protection and safety under all conditions of 
working.” 

Devonport —The electricity supply station is to be erected at New- 
port Quay, and sanction to a loan of £74,536 has been applied for. 


Dublin.—The Dublin Electric Tramways Co. are extending their 
Parkgate tramway route s3 as to make a junction with the Dublin 
and Lucan railway. 


Eastbourne.—Application is to be made for sanction to borrow 
£800 for electric istius extensions, | 

Eccles —The Council have expended £5,000 on their electricity 
works beyond the sum for which they have borrowing powers, 
and sanction is now being sought for this expenditure. An arrange- 
ment has been entered into with the Salford Corporation for working 
the proposed electric tramways in the borough. Salford proposes to 
lease the existing tramways as wellas the new lines which the Eccles 
Council are to seek statutory powers to construct, for 35 years, sub- 
ject to a rent equal to 10 per cent. upon actual expenditure. Salford 
will relay the lines, provide the electrical equipment, and purchase 
the necessary electric current from Eccles, the latter maintaining the 
lines and rolling steck. 


Electric Lighting in Edinburgh and Glasgow.—At the 
Edinburgh Corporation meeting last week the convener of the 
Electric Lighting committee (Bailie Mackenzie) announced that the 
pnt year would be a record one in connection with their electric 
ighting undertaking, as during the year to May 15 the equivalent 
number of additional 8 c.p. lamps connected would be over 70,000, 
a result (he said) never heard of in any similar undertaking in any 
country. Taking into account the additional capital expenditure, 
the cost per lamp would be £1. 188. 4d. Last week Bailie Maclay, 


of Glasgow, stated, in reply to a question as to the relative cost of 
electric light in Edinburgh and Glasgow, that according to the 
revised figures of Bailie Mackenzie the capital cost of each lam 
in Edinburgh was equal to £1. 18e. 4d., against £1. 15s Id. in Gla- 
gow. He regarded a comparison of this sort as unreliable, beaux 
in Glasgow particularly, and also in Edinburgh to some extent, 
they were in a transition state. 


Electric Power Plant in Sweden —In the course of a repot 
to his Government Mr. R. S. S. Bergh, the United States consul x 
Gothenburg, writes: “ As soon as the people of Sweden fully reu 
nise the value of their numerous waterfalls, there will be an immense 
demand for electric power plant. A large installation of this chs 
of pant will son be completed at Trollhatten, and electric railvas 
and tramways are being planned for Gothenburg, Lund, Nero, 
and Jönköping.“ Mr. Bergh points to the close attention which i 
being given by German manufacturers to the securing of contracts 
for the supply of this plant and apparatus, and recommends Ameri- 
can manulacturers to appoint active agents to represent them 3t 
Gothenburg. 


Exeter. — At the Council meeting on Wednesday a communi 
tion Was read from the Defence committee in connection with the 
action “Rucker v. London Electric Supply Corporation.” The 
report stated that the action had been dismissed with costs, and 3. 
intimation of an appeal had yet been received. The costs o. 
counsel, documents, &c, was £4,548, to which had to be added 
the solicitors’ coste, about £1,000. Calls had already been made ts 
the extent of £2,553, so that £3,015 had to be raised, which woul! 
necessitate a call of £5, 8s. for every £1,000 contributing revenu. 
When the taxed costs were rezeived from plaintiff it was hoped the 
committee would be in a position to make a proportionate return to 


the subscribers The Exeter proportion would now be £19. 9» 3i, 


and the total contribution would be £23. 


Exhibition.—An exhibition of the products of the State of Ri 
Grande do Sul (Brazil) is to be held at Porto Alegre, on Nov. l5. 
The exhibition will include a section on the applications of sciens 
to industrial purposes, 

Factory Legislation —An amending bill to the 1 and 
Workshops Act was introduced in Parliament on Friday last by the 
Home Secretary. The bill makes ownera and occupiers of factory 
premises as well as employers liable under the act, and prohibitstle 
use of any material or processes that are certified as dangerou: 
The main object of the bill is to codify the various factory acts and 
acts which can be regarded as related thereto. 


Fermoy (Cork) — A local company is to be formed by Englit! 
AE (Lt i.) for the purpose of erecting electricity supp; 
works. 

Frome. — Tlie Electr:c Lighting committee recomme 1d the Comil 
to erect electricity works 

Glasgow. The Telephone Service committee anticipate that the 
municipal telephone exchange will be in operation in about si 
months, It has practically been resolved that the annual subscrip 
tion, including an unrestricted number of calls, will be £5. 57 
toll system rate is not yet fixe), but will probably be fixed at £3 1%. 
per annum, with a charge of a penny for each call. The charge 
will apply in Glasgow, the adjacent burghs, and also in the rural 
districts included in the area which extends from Cambuslang tè 
Clydebank and from Kilsyth to Eaglesham. 


Grays (Essex).— A canvas; was recently ma le, at the instigation 
of the Local Government BoarJ, to ascertain the probable deman? 
for electric current, and at the last Council meeting the consultis: 
engineer (Mr. A. H. Preece) reported that he felt quite safe in Sin 
that there would be an immediate demand for the equivalent : 
1,200 8 c.p. lamps for private lighting, which, with an equivalent"! 
450 lamps for public lighting, would ba a fair load to start with. 


Holmfrth.—The Council have instructed Messrs. Mitchell and 
Sons to submit estimates of the cost of erecting electricity works 


Hospital Lighting.—An interesting feature of the lw? 
infirmary which was opened in Bethnal Green on Monday last i! 
electric lighting of the building. The Bethnal Green Board » 
Guardiaus, when the new hospital (on which £175,000 was ilke 
spent) was finally decided upon, were determined that it shoul 
replete with all the latest improvements Contracts were entra 1 
to Messrs. Owen Lucas and Pyke, who prepared the specication, a 
the whole cf the electric DA scheme; and in due cour ^ 
tender was awarded to Messrs, Calvert and Co. There are œ? 
nections for 2,049 8 c.p. lamps, and additional sockets for 392 11 
lamps for use by the doctor on h's round through the wards at nl; i 
The boiler house contains three 250 H.P. boilers 7ft. 6in. by 15 
Worthington pump of 1,000 gallons per hour capacity, e 
injector. Two of the boilers are to be employed lor hes re 
laundry, and other purposes A 40 R. P. motor is used to drive : 
various laundry utensils. The dynamo house contains two Compi 
direct-current 60 kw. generatora, supplying curcent at 109 n 
direct coupled to Willans engines, There is also a battery 9 ^ 
K-type E. P. S. cells, having a maximum discharge rate of 30) ape" 
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It is intended to shut down the dynamos at 10 p.m., and to light 
entirely from the cells for the remainder of the night. Mr. G. F. 
Broadley has been appointed resident engineer, and we are indebted 
to him for the above information. 


Ilkeston. It has been decided to apply for sanction to borrow 
£18,271 for electric lighting purposes, and tor £62,074 for electric 
tramway purposes. 


Kilmarnock.—-The Watching and Lighting committee recommend 
the Corporation to establish electricity works at an estimated cost 
of £25,000. 

Leeds.—The Tramways committee have been authorised to acquire 
1,250 sq. yds. of land adjoining the tramway power station at £4 
per yard for extensions. 


Legislative Restrictions on Industrial Progress — At the 
dinner of the Article Club, on Wednesday, the chairman (Mr. P. A. 
Muntz, M.P.) referred to the growth of electricity as a motive power, 
in the use of which foreign countries already outdistanced our own. 
He did not think the manufactures of this country required any 
protection. What they did want was a better use of the advantages 
offered by improved technical and scientific education. Lord Jersey 
admitted that Parliament, with regard to such matters as telephones, 
electrical power, and light and heavy railways, had been rather a 
hindrance than a help, in that it had imposed needless restrictions 
on the development of the industry. Lord Jersey’s view was shared 
by many subsequent speakers. 


Leith —The Edinburgh and Leith Tramways Co. recently sub- 
mitted revised terms to the Corporation for leasing the local tram- 
ways. The company offer to pay 7 per cent. upon £23,000, the 
estimated cost of the existing tramways and cabling the lines from 
Pilrig to foot of Leith-walk, and 5 per cent. upon £54,500, the price 
of the remainder of the lines within the burgh; also 5 per cent. 
upon £42,000, the estimated cost of the electric equipment of the 
whole of the lines within the burgh, excepting the Leith-walk 
section, which the company propose should wait for five years, while 
the Corporation are only willing to allow three years. The Tramways 
sub-committee of the Corporation would accept 7 per cent. for 
cabling the Leith-walk section, but consider 5 per cent. too low for 
the rest of the capital required, and that the company should further 
amend their offer. 


Light Railways.—The Board of Trade has confirmed the Isle of 
Thanet light railway (extension) order in a modified form. 

The promoters of the Warrington-North wich light (electric) rail- 
way have decided to proceed with the extension of the railway so as 
to include Whitley, Little Leigh, Barnton, and Winnington. A 
supplementary scheme for connecting Winnington with Chester Road 
is under consideration. 

An inquiry has been held into the application of the British 
Electric Traction Co. for an order to construct an extension of 
their authorised light (e'ectric) railways in Barnsley and district. 
Evidence in support of the application was given by Mr. S. Sellon, 
who said the heaviest gradient was 1 in 13-—quite practicable work- 
ing gradients for electric traction. Power would be obtained from 
the Barnsley Corporation mains. The cost would be £3,615. 14s., 
and the period of purchase 28 years. On the suggestion of the 
Barnsley Council a clause was in erted empowering local authorities 
to purchase at any time by consent. The Commissioners decided to 
grant the or er. 


Liverpool.— The aczounts of the e'ect:icity department for 1899 
have been issued, and show a net profit of £11,206 133. 8d. It has 
been re:olved to place £4,000 to credit of renewal account, and the 
balance to reserve. The accounts were passed at Wednes lay's 
Council meeting. 


London County Council.—At Tuesday's meeting the dispute 
between the Conncil and the Islington Vestry, as to the amount of 
information to be supplied to the Council when loans for electric 
lighting purposes are applied for, was considered. The Finance com- 
mittee in their report urged that the Council, as the sanctioning 
authority, was the sole judge of the sufficiency or otherwise of the 
information supplied by London local authorities in making their 
applications, and that the position taken up by Islington Vestry was 
untenable. With regard to the loan for £13,200, the Vestry bad not 
satisfied them that the prices making up that sum were fair and 
reasonable, and accordingly the committee could not recommend the 
sanctioning of the lcan till further information was n ; but, follow- 
ing what they understood to be the practice of the Local Govern- 
ment Board, they reconimended a loan of £10,000 on account; and a 
similar course was adopted in regard to the application for a loan of 
£56,261. The questiors at issue referred to the lengtbs of cable, 
prices of mains and street work, &c. They had informed the Vestry 
that they could not take any further steps in the matter of the two 
loans until the Vestry had supplied these details. 

Mr. ELLIOTT said that from personal inquiries he found that all possible 
information had been supplied to the committee on the authority of the 
electrical experts employed by the Vestry. Ifthe report of the committee 
were received as presented, it would mean the complete stoppage of electric 
lighting works at Islington, because the Council were practically asked to 
refuse their sanction to the loan. Without that sanction the money could 


not be raised, and therefore the works must stop. He deplored the fact 
that such a question had arisen through a difference between the electrical 
advisers of the Vestry and the Council's officers, and he went into par- 
ticulars showing the unreasonableness of the position which the Council 
had taken up. 

Mr. HowELL J. WiLLIAMs considered it was merely a difference of opinion 
between the Council's engineer and the electrical engineers of the Vestry. 
He argued that the Council's engineers were not electrical engineers, and 
couli not be expected to be able to gauge so accurately and satisfactorily 
the estimates for such works as the Vestry experts. He pointed out that 
after all the difference was only one of 5 per cent. between the two sets of 
figures, and he considered that this was too small to justify preventing 
electric lighting work in Islington being proceeded with. 

Mr. BENSON said Islington Vestry had given the committee more trouble 
than all the other Vestries put together. The Finance committee were 
only trying to do the right and fair thing with all those applications which 
involved the expenditure'of large sums of money. 

Mr. W. W. Bruce (chairman of the Finance committee) said the posi- 
tion taken up by the Vestry was that they objected to the practice of the 
Council in granting them sanction to loans of requiring other than primá 
facic evideuce by the experts employed. That meant that the Council was 
not to make any inquiry into the statements submitted to them, but that 
was entirely against the practice of the Local Government Board in such 
matters. <A great boon had been secured by the Council in getting the 
consent of the Treasury to an extension of loans for electric lighting 
purposes from 25 to 42 years. Outeide London electric lighting loans were 
only sanctioned for 25 years. "This was a distinct advantage, and he 
urged the Council not to do anything which would in any way imperil that 
concession. 


The report was adopted. 

The Higaways committee submitted a report on the price charged 
for current by the Westminster Electric Supply Corporation. On 
Aug. 1, 1899, the Council consented to the change of the standard pres- 
sure of the corporation from 100 to 200 volts between the middle 
and either of the outers, and from 200 to 400 volts between the outers 
of the distributing mains. Some customers had complained to the 
Council that as they were not prepared to accept the increased 
pressure on the terms offered by the corporation, including the 
alteration of the service wires and the electric light fittings on their 
premises, the corporation had raised the price per unit from 4d. to 8d., 
and had, morcover, required the deposit of a large sum of money. 
The committee were advised that the corporation could supply at a 
much cheaper rate, and they recommended that the Council should 
make a representation to the Board of Trade that it was desirable 
that the maximum price allowed to be charged should be reduced 
from 8d. to 5d. per unit. This was agreed to. 


Londonderry.— Acting upon the advice of Sir William Preec^, 
whose report on the electric lighting extensions was abstracted in our 
issue of Feb. 23, the Lighting committee have decided to give a 
supply: of current for private lighting and for power purposcs. 
Further consideration of the report has been adjourned pending the 
presentation of detailel estimates of the cost of the scheme by the 
city electrical engineer (Mr. R. V. Macrory). 


Madrid.— Up to the 21st inst. the pus: for the construction of 
electric tramways in the city of Madrid, comprising four separate 


sections, are open for inspection. The Madrid Gazette of Feb. 24 
contains further particulars, 


Marple. A special meeting of the Council w.1l be held to consider 
the question of applying for a provisional electric lighting order. 
. Mexborough.—The Electric Lighting committee have been 
instructed to obtain tenders for the erection of a dust destructor in 
conjunction with the electric lighting works. 


Motor Vehicle Industry.—At a meeting of the Automobile 
Club on Tuesday, it was decided to establish a Motor Vehicle User? 
Defence Association for the general protection of users of motor 
vehicles against procee lings or actions at law, and generally to 
protect the interests of motor vehicle users. The association is open 
to any user of a motor car on payment of an annual subscription of £2. 


Obituary.—The death is announced of Herr Daimler, inventor of 
the Daimler gas engine, motor car, &c. 


Otley.—A committee has been formed to collect information as 
to the establishment of electricity worke. 


Paddington (London).—At the Vestry meeting last week the 
report of the Electric Lighting committee stated that Messrs. Preece 
and Cardew had reported on a proposal of the Metropolitan Electric 
Supply Co. to lay extra high pressure ma'ns in Paddington, and 
they were of opinion that so long as the company complied with the 
Board of Trade regulations no objection need be rai:el to the pro- 

ssal. The committee, however, should stipulate that the mains be 
aid to the satisfaction of their surveyor, and that the trame powers 
as regards inspection of apparatus, &c., as are given to the Board of 
Trade be conferred on the Vestry. 


Paisley.—The British Electric Traction Co. and Me. W. M. 
Murphy have withdrawn their offers for leasing the tramway», and 
by the casting vote of the chairman it bas been de: ided to drop nego- 
tiations with the Glasgow and District Tramways Co., and to intro- 


duce a bill next session for the construction of municipal electric 
tramways, 
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Pietermaritzburg (Natal).—The Langdon-Davies Electric Motor 
Co. recently completed a contract for an experimental consignment 
of alternating-current electric motors for the Town Council, as 
they anticipate a large demand for electric motors for industrial 
uses. 

Platinum Supply. — 1200 wt. 2qr. 161b. of platinum were obtained 
from the Ural district of Russia in 1899, an increase of 5cwt. 161b. 
over 1898. Owing to the increased demand for this meta: and its 
greatly enhanced market value, extensive operations are being 
undertaken in the platinum section of this extensive district. 


Poplar (London). —The District Board of Works have requested 
the London County Council to promote legislation to enable metro- 
politan local authorities to borrow money for wiring consumers’ 
premises and to supply fittings, motors, &c., on hire or on the easy 
payment” system. Other metropolitan Vestries have been requested 
to co-operate with the Board in the matter, and a resolution in 
support has already been passed by the Newington Vestry. 


Portslade.—The Council have withdrawn their opposition to the 
Brighton Corporation Electric Tramways Bill on condition that 
nothing in the bill shall interfere with the Council’s statutory right 
to be the electric lightiog authority of the district, and that in the 
event of the Council taking electricity from the Brighton Corporation 
the minimum price charged to any consumer by the Corporation 
shall be the minimum charge to the Council, who also ask for a 
guarantee in the event of the Portslade Council applying for a supply 
of electric current, in bulk or otherwise, that the Corporation shall 
undertake to give a supply within a year, this condition being 
subject to a three years' notice. 


Portsmouth. —The negotiations for the transfer of the local tram- 
ways to the Corporation have come toa standstill. The question was 
debated at the Council meeting on Tuesday, when it was decided to 
take legal proceedings to obtain po:se:sion of the lines, after a pre- 
Jiminary consultation with the arbitrator has first been arranged. 
From April 1 the charge for electric current for public buildings 
will be reduced from 44d. to 4d. per unit. | 


Re igate.— The Council have received sanction to borrow £25,000 
for electricity supply, and application has been made to raise the 
amount by creating Corporation stock. 


Salford.— The Corporation have received sanction to borrow 
£397,408 for erecting a new electricity generating station. 

Servia.—The Servian Government, early in 1899, granted an 
important conceseion to construct and work a system of six lines of 
light railways for a period of 90 years, the concession to become 
operative from May 11, 1899. These lines were for the districts 
given in the following list:— Belgrade-Obrenovatz-Laikovatz -Valjevo 
~Koeyeritz Pozega. Stalatz-Kroushevatz-Trstenik-K raljevo-Pozega- 
Oujit-a. Oujitea-Kremna- Mokra Gora — Bosnian frontier. Valjevo- 
Osetchina-Zavlaka- Loznitza — Bosnian frontier. Shabafz-Leshnitza- 
Loznitza.  Kragoujevatz-Gouberovatz-Kraljevo. The concession- 
naires were permitted to transfer their rights and privileges to a 
joint stock company within six months from May 11. 60 kilometres 
of railway were to be ready for traffic within two and a half years, 
200 kilometres within five yeare, and 400 kilometres within six years. 
Nine years were allowed for the completion of all the six lines. 
The Servian Government reserved the right to purchase the railways 
after the concession had run 40 years, or earlier, with the consent ot 
the concessionnaires ; the price to be fixed by a board of aseessora 
to be nominated by the Government and the concessionnaires. In 
ca:e of disagreement between the parties, and the arbitration board 
failing to agree, the final appeal lay to the Belgian Government. 
The privileges and exemption from custom dues provided for by the 
Railway Law of December, 1898, were granted with the concession, 
and Article 22 of the Treaty provided that, in the districts traversed 
hy the new railways, the concessionnaires might acquire the right 
to search for ore deposits and work mines. The concessionnaires 
did not, however, succeed in forming their company within the six 
montlis specifie 1. It is understood that renewal of the concession 
would be granted if assurances were forthcoming that the required 
capital had been subscribed. No particular motive power seems to 
have been specified. Recently a new law has been passed in Servia, 
t uthorising a tax collected on the gross profits of commercial firms. 
In view of the increased trade in plant and apparatus connected with 
the applications of electricity, it is advisable for foreign manufacturers 
having business relations with Servia to curtail the period of credit 
until the effect of this new tax is clearly ascertained. 


Sheffield.—Mr. H. S. R. Parton has been appointed manager pro 
tem. of the Corporation Electricity Supply Department. 


Shoreditch (London).— The Vestry are inviting tenders for two 
additional water-tube boilers for the electricity generating station, 
the estimated cost being £2,100. Representatives have been 
appointed to attend the conference convened by the Islington Vestry 
to discuss the procedure of the London County Council in regard to 
electric lighting loans. 


Siam.—The construction of railways and tramways in this 
country is making sure if somewhat slow progress. Up to the 


ear 1891 no railway or tramway existed. There are now several 
nes in contemplation, and a large quantity of steam railway material 
will shortly be required for a line 400 miles in length from Ban- 
mayee to Chiengmai and from Ratburi to Petchaburee (near the 
Burmese frontier). This line will be 118 miles in length. A royal 
concession to build 70 miles of light railways has recently been 
granted to Prince Chow Sai, and there is a new railway programme 
under consideration by the King for constructing lines nearly 500 
miles in extent. In 1887 a concession for constructing street railway 
lines in Bangkok was granted to a syndicate. This line was built for 
horse traction, and converted to overhead electric trolley in 1892. 
The line is very successful, and the company working it pays 12 per 
cent. This line is shortly to be extended, and a new line similar in 
type is to be constructed. The rolling stock, generating plant, and 
overhead equipment of the original line are all American, and the per- 
manent way materials are European. 


Southampton.—An inquiry was held last week into the applica- 
tion of the Corporation to borrow £55,000 for electric lighting, The 
town clerk (Mr. R. R. Linthorne) and the consulting engineer (Mr. 
E. Manville) supported the application, the latter giving technical 
details. Ald. Bone said that since the electricity undertaking had 
passed into the hands of the Corporation it had been an unqualified 
success. During the nine months ended Dec. 31, 1899, the receipts 
were far in excess of those for the previous twelve months. He felt 
sure that with the extensions now being made and proposed the 
undertaking would eventually produce a profit which would go 
towards the reduction of the rates. 

Stockton.on-Tees.— The laying of the electric light cables 
wil shortly be commenced by the Callender Co. Twenty-seven 
arc lamps are to be erected. The total cost of the gas lamps to be 
replaced by arcs is £207. 16s. 3d., and the cost of electric lighting 
will be £562. 163., but the arc lamps will give 21,000 c. p., against 
4,020 c p. now given by the gas lamps. 


Telegrams for Ascension and St. Helena.— Notification is 
given that telegrams can now be accepted without restriction for 
Ascension and St. Helena either in code or plain language. 


Telegrams for Soldiers.—' The Postmaster-General has issued a 
notification stating that, with the co-operation of the Eastern Tele- 
graph Co., it has been arranged that in telegrams addressed to the 
troops in South Africa the title of the regiment or battalion (for 
example, lst Battalion Princess Louise's Argyll and Sutherland 
Highlanders) will be counted as one word. ‘Telegrams for officers 
should give the rank and name in the address, and those for non- 
commissioned oflicers and mex should give the regimental number 
and name or rank and name, but both regimental number and rank 
need not be given. Telegrams should be addressed to Cape Town, 
whence they will be forwarded to their destination. This arrange- 
ment applies only to telegrams ordered * viá Eastern." 


Torquay.—The Local Government Board having sanctioned the 
borrowing of £2,495—nearly the whole of the balance of the £10,000 
applied for recently—for electric lighting extensions, it has now been 
decided to ask for another £15,000, owing to the continually in- 
creasing demand for electric current. The board declined to sanction 
£164 of the original £10,000, being the amount expended on works 
rendered useless by the change of site of the station, as well as £200 
excess of expenditure over tne estimate in the case of the rectifiers. 
Of the new 7538 £10,000 will be employed in the purchase of gene- 
rating plant and £5,000 for extensions to the mains, There are at 
1 214 customers, representing au equivalent of 11,326 8 cp. 
amps connected, and the capacity of the station is 11,500 lamps. 


Trade Marks Law in Japan.— Recently an action was success: 
fully brought in the Japanese law courts against three Japanese for 
conspiring to counterfeit a British trade mark. In the course of the 
action it was shown that in prosecutions of this kind it is necessary, 
according to Japanese law, for the plaintiff to prove knowledge on the 
defendant's part, that the registration of the trade mark has been duly 
made in Japan. Where it is not feasible for the maker to stamp the 
words “ registered trade mark” in Japanese on his labels or goods, it 
is important that he should give prominence to the fact of registra- 
tion in Japan in all advertisements, circulars, and other announ:e- 
ments, 


Trowbridge.—The Council have decided to obtain a provisional 
order, and a special meeting of the Council will oniy be held to 
consider a report from the surveyor (Mr. Bradshaw) advising the 
establishment of electricity works of a capacity equivalent te about 
4,000 8 c.p. lamps, and estimated to cost from £10,000 to £11,000. 

Tunbridge Wells.—The Lighting committee are collecting 
information as to the constructioa of a system of electric tramways 
A report on the matter will shortly be presented. 


Underground Railway Accommodation.—In the House of 
Commons last week Mr. Ritchie said that the Board of Trade were 
not in a position to interfere in such a matter as the accommodation 
on the Waterloo and City Railway. He understood from the 
manager of the London and South-Western Railway that the 
number of trains run from Waterloo to the City was as great as 
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could be run with 8 and that, in consequence of complaints of 
overcrowding, steps had been taken by the company to regulate the 
number of persons to be admitted to the platform at any one time. 

Whitby.—A Local Government Board inquiry will be held on 
the 16th inst. into the application of the Council to borrow £26,000 
for electric lighting. 

Whitechapel (London).—Thirty-five additional are lamps are to 
be erected in this district. 

Willesden (London).—An inquiry has been held into the appli- 
cation of the Council to borrow, amongst other eums, £3,544 for 
purchasing land for a generating station. No opposition. 

Worcester.—The accounts of the electric lighting department for 
the year ended Dec. 31 have been issued, and show total 


i es ; 
expenditure of £79,235. 14s. 10d. The receipts amoun to 


£8,378. 4s. ld., and generation, distiibution, and management 
expenses, &c., to £4,587. Os. 9J., leaviug £3,791. 33, 4d. Interest on 
loans amounted to £1,944. 16s., and sinking fund instalment to 
£1,755. 15s. 2d. After taking into account the deficit of £460. 1s. 1d. 
on the previous year’s working, there is a credit balance of 
£90. 19s. 9d. The units generated were 710,416, 109,600 units 
being supplied to the public lamps, 441,837 to private consumers, and 
8,495 used on the works. For public lighting there were 572 
500 watt lamps and three 200 watt incandescente. The total maxi- 
mum supply demanded was 999 kw. The accounts were presented 
and passed at the meeting of the Corporation on Wednesday. 


York.— Ald. Dodsworth, chairman of the Electric Lighting com- 
mittee, announced at the Corporation meeting on Wednesday that 
the Council must be prepared for considerable further expenditure 
on electric lighting. The opening of the electricity works seemed to 
have brought such a rush of customers for current that it was abso- 
lutely essential they should provide for a much larger demand than 
they had any right to anticipate when the general scheme was drawn 
pe It was absolutely necessary to take steps to meet next winter's 

oad. , 


PATENT RECORD. 


— 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

Nots.—TZhe undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 

February 1, 1900. 
2,022. Manchester. Improvements in the insulation 
2,040. 
2,050. E. H. TYLER. London. Improvements in controlling electrically- 
propelled vebicles. 
2,062. H. Bourne. London. Improvements in arc lamps. 
2,077. V. CHEVAL and J. LINDEMAN. London. An improved accumu- 


lator battery.* 
2,079. G. F. MANSBRIDGE. 
2,085. 


G. E. HRVYL-DlA. 
of electric cables. 

B. Hopkinson. London. 
trical distribution. 


Improvements in the system of elec- 


London. Improvements in electrical con- 
densers. 
M. MaYHEw and M. E. CartHew-Yorstoun. London. 


ments in the generating apparatus of searchlights. 


February 2, 1900. 

W. F. Stamp. Sunderland. Magnetic electrical surfaces contact 
for electrical trams and light railways. 

G. E. HEYL-Dra. Manchester. Improvements in or relating to 
electric cables. 

L. M. WATERHOUSE and THE SIMPLEX STEEL Conpvit Co. (Lrp.) 
Liverpool. Improvements in and relating to junction boxes for 
electric conductore.* 

L. M. WaTERHOUSE and THE SIMPLEX STEEL Conpuit Co. (LTp.) 
Liverpool. Improvements relating to electric switches.* 

I. ALEXANDER and C. B:NNIsTER. London. Improved means for 
controlling and regulating the consumption of electric current on 
light and power circuits. 

G. DALLAIRE. London. Improvements in telephone transmi ters.* 


February 3, 1900. 

F. ARROWSMITH and Howard AND BULLOUGH (LTD.). Accrington. 
Improvements in electric stopping mechanism for drawing or 
slubbing frames. 

A. EcksTEIN and A. E. ANGOLD. Manchester. 
regulating mechanism for arc lamps. 

C. W. HILL. London. Improvements in electric brakes. 

W. Peritz. London. Improvements in electric arc lamps. 

R. Agno. London. Improvements relating to the mea-urement 
of electric power and energy. (Date applied for under Patenta, 
T y 1885, sec. 103, July 5, 1899, being date of application in 

taly. 

2,222. A. WRIGHT and THE Reason MANUFACTURING Co. (Lrp.) London. 

Improvements in electricity meters, 


Improve- 


2,104. 
2,109. 
2,119. 


2,120. 
2,142. 


2,150. 
2,173. 


2.116. 


2,191. 
2,212. 
2,219, 


Improvements in 


2,090. 


2,585. 
2,598. 


2,621. 
2,638. 


2.639. 
2.641. 


934. 
974. 


. D. Cook. 


. SIEMENS Bros. 


. G. C. Dymonp. 


. W. M. MORDEY. 


A. EcksTEIN and H. J. COATES. 


. W. J. MARTIN and M. LacHMAN, 
. S. W. Maquay. London. 
. H. BAKER. London. 


. SUTCLIFFE, 


. ELIESON and NAYLOR. 
. Day (O'Neill and Rooney). 
. WENDT and KRAUSSE. b 
. LANE. 
. DRowN, Electric lamps. 
. Baccetr. Arc lamps. 
. BADGER and PLRWS. 

. MILNES. 


. VBRITYS LTD. and STEELE. 
. LAMME. 
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February 5, 1900. 
. H. Bremer. Germany. Improvements in electric arc lamps.“ 
. A.J. Boutt. London. Improvements in or relating to electric 


ignition devices for explosion engines. (La Société Anonyme des 


Moteurs et Voitures “ Aigle," France.)* 


. G. DALÉN and A. HULTQVIST. London. Improvements in dynamo- 


electric machines, (Date applied for under Patents, &c., Act, 

1883, Sec. 103, July 7, 1899, being date of application in Sweden.)* 
February 6, 1900. 

London. Method of transforming alternating into 

direct currents and vice versd. 


. J. H. Murray. Glasgow. Improvements in the application of 


electric lamps to dentists’ and like mirrors. 


. E. Decretst. London. Improvements in telephones.* 


SrgzMENS Bros. anp Co. (Lrp.). London. Improvements in 
apparatus for regulating the electric lights on theatre stages. 
(Siemens ani Halske Aktien Gesellschaft, Germany.)“ 

AND Co. (LrD.). London. Improved electro- 
magnetic bell signalling apparatus. (Siemens and Halske Aktien 
Gesellschaft, Germany.)“ 

A. RouBLEFF. London. Improvements in the production of fi'a- 
ments for electric incandescence lamps. 

Liverpool. Improvements in means for main- 

taining a constant speed of a driven shaft, electric generator spark 

generator, or other revoluble part. (H. N. Motsinger, United 

States.) 

London. 

nate current distribution. 


February 7, 1900. 
H. A. Kent. London. Improvements in electrodes or electrical 


Improvements in or relating to alter- 


conductors. 
E. C. MaRgav. London. Improvements relating to electric arc 
lamps. 
February 8, 1900. 


Manchester. Apparatus for 
recording without friction the indications of electrical and other 
measuring and indicating devices. 

London. Improvements 
relating to incandescent electric lamps. 7 
Improvements in and connected with 
primary batteries. 

Improved means of making electrical con- 
nections to carbon electrodes. 


J. Kunst. London. Improvements in contacts for electrical 
alarm bells, 
. W. H. CoapE. London. Improvements in adjustable blocks for 


fixing electrotype or other printing plates in “formes” for 


printing. 
February 9, 1900. 

R. D. KIM BALL and A. A. McKenzig. Kingston-on-Thames. Im. 
provements in conduits for gas, air, water and like pipes and 
electric wires. 

A. W. BAXTER and C. Baxter. St. Leonards-on-Sea. 
ments in electrical storage or secondary batteries. 

E. LavaNcHY. London. Improvements in phonographs. 

A. RuHsTRAT and E. RuHsTRaAT. London. A new or improved 
eafety device for electric lamps." 

J. M. Davipson. London. Improvements in Röntgen- ray 
apparatus and in interrupters applicable for use in connection 
therewith or for other purpose. 

G. BrLANCK, S. Symons, and A. P. B. Lorrvs. London. 
ments in and relating to telephonic apparatus. 

J. J. STEINBACH. London. Improvements in electric traction on 
the road contact system. 


Improve- 


Improve- 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 


1899. 


ALcock. Apparatus for electrically transmitting orders, signals, 
or indications from one place to another. 

TERBEY and PHILLIPS. Prepayment electricity meter for con- 
tinuous or direct currents, whose action depends on deposition of 
copper in a balance against silver coins. 

Construction of straight and curved underground 

conduits for enclosing electrie conductors, haulage cables, and 

other means of communication, allowing connection of vehicles, 
sledges, and moving bodies to same and allowing access below. 

Lighting trains by electricity. 

Electro-therapeutic?. 

lectric time and fire and like alarms. 

Electrical switches. 


Electric safety appliances. 

Electric traction for tramcars and the like with accumu- 
lators. 

Electrical switches, 
Direc*-current systems of electrical distribution. 
applied for under International Convention, Aug. 4, 1898.) 


(Date 


. BnuirisH. THoMsoN-Housrow Co. (LTD.) (Steinmetz.) Devices for 


changing the frequency of alternating currents and systems of 
electrical distribution. 
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5,549. British Taomsox-Hovston Co. (LTD.) (Steinmetz). Systems of 

: electrical diatribution. m 

5,857. BRowN. Apparatus for use in connection with electrical advertising 
signs and display boarda. 

8641 Tus BnrrisH THomson-Houston Co. (Lrp.) (Thomson). Apparatus 
for rectifying alternating electric currenta. 

8.775. LacHMANN. Electric incandescent lamp fittings. 

8,810. Tue British THomson-Hovuston Co. (LTD.) (Davis). Incandescent 
electric lighting systems. 

9,246. Tue BnrrisH THomson-Hovuston Co. (Lrp.) (Fish). Apparatus for 
measuring electric currents. 

13,849. ATHERTON. Electric incandescent lampa. 

23,021. Serron-Jonges. (Kölner Accumulatoren- Werke Gottfried Hagen.) 
Electric motor road vehicles. 

25,047. Ducretet. Radioconductor tubes or electric coherers. 

24,196. Hannisox. (Auto-Protective Appliance Co.) Thermostatic electric 
switches or pushes. 

24,208. LAKE (Williams). Electrically-contrulled lockiog mechanism for 
collecting and other boxes. 

21,387. Van DEVENTER. Electric incandescent lamp. 

24,451. Harris. Electric demand indicator. 

23,439. British THomson-Houston Co. (LTb.) (General Electric Co.) 
Sys ems of electric distribution particularly applicable to electric 
railway systems. 

24,473. Masert. Electric accumulator plates. 

24,940. LoxBARD-GERIN. Auto- motor trolleys for olectri:ally-diiven 
vehicles, 


COMPANIES’ MEETINGS AND REPORTS. 


Chelsea Electricity Supply Co. (Ltd.). 


The ordinary general meeting of this company was held on Wednesday, 
under the presidency of Mr. J. [IRVING COURTENAY. 

The SECRETARY (Mr. S. J. Cluer) having read the notice calling the 
meeting, the report of the directora was taken as read. 

The CHAIRMAN then eaid: The dividend of 6 per cent. on the ordinary 
shares has been maintained, although the capital was increased at the end 
of 1898 by a debenture stock issue of £40,000. Owing to the state of the 
money market last October, it was deemed advisable to make an 
issue of debenture stock rather than shares, and. £50,000 was issued to 
meet the necessary capital expenditure. The issue was largely over-sub- 
scribed. As I intimated on the last occasion of my addressing you, an 
increase of the dividend on the ordinary shares could hardly be expected 
this year, owing to capital expenditure in purchases of land under the 
powers of our Act of Parliament for compulsory purchase of lands, and in 
making provision for extensive buildings suitable for the growth of the 
business. In regard to the capital expeuditure, I may point out 
that we are now approaching a period when the expenditure in some 
directions will Le appreciably less, and there will be an increasing return 
on the capital already expended, while other metropolitan companies are just 
beginning to provide for their future wants by large capital expenditure 
on works and buildings. Some of the companies, as you know from the 
newspapers, have been in serious «ifficulties recently, owing to their 
being behindhand in these matters. It is a pleasure to me to say that we 
have never yet been wanting in our supply, and we may justly be proud 
that no one cin point to any case of failure or refusal to supply or of 
inefficient supply on the part of the Chelsea Co, 

I will now mike a few remarks as to the encouraging prospects in the 
immediate future. First I may draw your attention to the fact that the 
cost of the unit is decreasing in all its items, the total cost being nearly 
one halfpenny less than in 1898, and the proportion of costa to revenue 
being 424 pər cent., as against 48 per cent. for 1898. Another direction 
in which we may look for improvement is iu the increase of custom 
and the generally increased use of the light by a'l the consumers, 
which will be the certain result of the reduction ia price ly the 
iutroduction of the maximum demand system of charging for 
current supplied. I have before now mentioned the fact that our 
revenue per lamp is low compared with that of other metropolitan 
companie owing to the character of the district : and it is with the view 
of increasing this that we have, after careful consideration, introduced 
this system of charging, which has been most successful at Brighton and 
many other towns. Tais system has the effect of encouraging the use of 
the light for long hours by giving the long-hour consumer, though he 
may have only a few lamps, a distiact advantaze in pries over the 
consumer who may use large quantities for a short time only. You will 
readily see that by thia means the plant is employed for longer hours, and 
thus earna a larger return on capital expenditure. I wish particularly to 
call your attention to this system. With it the shops, whether large or 
small, which are open during lng hours will find it to their advantage 
to use electricity in preference to gaz, and the smaller private houses 
in the less fashionable parts of the pariah, where the light is used 
regularly throughout the year, will also gradually discover that the 
electric light is by no means an expensive luxury. The system was 
introduced in October last, and we cannot expect to get the benefit of it 
until it becomes widely known, but we have sent circulars to about 7,000 
residents in Chelsea, showing by actual results the benefit obtained by the 
consumers ; and this should within the next twelve or eighteen months 
bring an increase not only in the number of lamps but in the revenue per 
lamp. Bearing in mind that our price had hitherto been 6d. per unit, 

excepting to a few large consumers, our circular shows that many resi- 


dences and shops by using the light regularly for fairly long hom 
obtained it at prices ranging from 5d. to Ad.; that public-housesand stair- 
cases in flate, where the whole of the light is used for very long hour 
obtained it at prices from dd. to 34d. We have also published the fas 
that we are prepared to wire premises on the purchase-hire system. We 
have to be prepared to meet some disadvantageous elementa Theres 
of course the reduction in price, wbich will be, however, compensated for 
in a short time by increased use of the light. We cannot, unfortunately. 
expect a gool London season (which affects Chelsea more than moet other 
districts) this year, owing to the war, and there is also the serious increue 
in the price of coal. 

As mentioned in the report, we have considered it not only p:udent bt 
imperative to make some provision for this latter item, and have g 
aside and placed to reserve £1,096. 83. 5d. out of profits towards th 
inevitable expenditure under that bead. A sum somewhat in exces d 
that provided in 1898 has been placed to renewals and depreciation, in viet 
of the increase in capital expenditure. Some shareholders, indeed, wou: 
like to sce larger amounts provided for depreciation. The necemt 
for these provisions is eo obvious that I should not draw pointed 
attention to them were it not that certain holders of founde: 
shares seem to be of opinion that they are being hardly us. 
As I have pointed out, we may reasonably expect an improvement m 
revenue ia the next 18 months, and any weakness in our financial polis 
now could not fail to be distinctly injurious to all classes of shareholder 
in the future, and detract from the benefits we hope and expect to dere 
from efforts to improve and strengthen the position of the company. We 
have completed the large generating station at Alpha- place, and are putun: 
in the remainder of the plant. This station will have a capacity for eervinga 
total lamp connection of 150,000. Additions have also been made to tt 
workshops: these are well equipped, and have been of great assistance in car. 
ing out efficiently and with proper economy the necessary constructionilttd 
repairing work for the company's stations. A new storage and ditr- 
buting station has been erected on freehold land at Carr e-square. Thi 
has been equipped and is now at work. ne more sub station is bee 
erected in Milner-street, and this will complete the sub-stations require! 
for serving the district. In this connection I may mention tha 
the capital expenditure on these sub-station buildings, which me oi 
a substantial nature, must necessarily be somewhat heavy, and it * 
satisfactory to know that the expenditure under this head will cease with 
the completion of the Milner-street station. The buildiogs themselves sre 
sufficiently large to contain plant to meet the probable demand fora 
supply of electricity for many years to come. Important extensions of 
the mains have been carried out to meet the increasing demand fers 
aupply in various parts of the parish. The number of lamps added dari 
the year was 10.280, which is slightly more than in the previous yew. 
The principal saving effected is in the coal, the figures in connection with 
which are quite remarkable, for under this head there has been a siving af 
about 4d. per unit. This result has been obtained partly in consequent 
of the very careful supervision which has been maintained to prevent 
waste of fuel, and partly in consequence of the attention given io 
rendering more perfect the coal-saving appliances. This saving of fuel ts 
particularly important in view of the abnormal increase which has sine 
taken place in the price of coal, to which I have already alluded. 

I have only one or two more words to say. Mr. Emile Garcke bs 
resigned his seat on the board. His financial and technical experience 7 
of great value, and we much regret the necessity for his leaving ua I mut 
also report with extreme regret the death of our late managing engiueet. 
Mr. Frank Ring. The engineering duties are now carried out efficiently 
by Mr. Percy Still as chief eng'ncer. There are few large business under 
takings which have not temporarily lost the services of some of 
employés who have gone to South Africa. In the case of this compu 
several of our men have been called up to join the reserves. and the company 
is contributing towards the maintenance of the wives and families, feeling 
sure of the support of the shareholders in that course. I now move! 
aduption of the report and accounts, and the dividends recommended 
therein. 

Major-General WEBBER, C.B., seconded the motion, and said: The 
Chelsea Co. has been quietly doing in anticipation what many other m 
panies are now being forced to do—that ie, we have spent consideral'e 
sums on freehold and leasehold landa, and we have also expended on build: 
ings what would at first sight appear to be rather a heavy charge in ont 
to house the plant which they contain, and which was necessary for the 
present and immediate future supply of the district. X 

Mr. MARINS said be saw their reserve fund amounted to something , 
like C50, CO). He attended a meeting on the previous day of the Notung 
Hill Co., whose reserve fund was £6,000. He asked a question whether 
this amount was considered sufficient, nut only for the present but for ? 
reasonable time to come, and the answer that he received was that 1t je 
quite sufficient, and that they did not require a reserve fun at all. t ; 
whole of the machinery and upkeep of the works being maintained out ^ 
revenue. 

Mr. DAWES held that, instead of carrying forward the amounts carrie 
forwanl in the two previous years, he held that one-third of the amou? 
ought to have been divided among the holders of the founders sbir® 
He maintained that, while not disputing the right of the directors to ct 
forward a reasonable amount, one-third of the surplus profits, tt 
dividend of 6 per cent. hal been paid in any year, should go to t 
founders. He wished to know what the directora intended to do V! 
this fund of £1,096? He moved as an amendment, “That the amount 0 
£1,096. 8s. 5d. be not placed to a coal reserve fund, but be added to! 
year's net revenue and divided between the holders of the ordinary ™ 
founders’ shares.” 

Mr. MAKINS seconded. T 

Mr. BINGHAM asked how large a reserve fund the directors though 
necessary to put by! 
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The CHAIRMAN said: I do not agree with the view expressed at the 
Notting Hill Co.’s meeting, that £6,000 is a sufficient reserve. I prefer to 
take the policy, for instance, of the St. James’s Co., who have a reserve 
fund of £50,000. As to the founders’ shares, the board wi-h to divide all 
that they can as prudent men between the founders and ordinary share- 
holders. If you have a sinking fund, it must come out of the profits. 
Things look very favourable now with us, but a day of adversity may come, 
aud what we desire is that the company may be put into a strong position. 
We have a reserve of £47,000, but if we had not that fund we should have 
had to have extra capital That £47,000 consists of the premiums 
received on shares and debentures after paying the charges connected with 
tkeir issue. As to the law on the subject of the founders’ shares, the 
directors had been guided by the advice of Mr. Justice Buckley and Mr. 
Palmer. It is their view that it is the duty of the directors to see that 
there is a proper reserve kept, and that we ought not to divide the profits 
up to the hilt every year. I venture to say—and I am sorry to say it— 
that the Chelsea Co. is putting lees to reserve than any other electric 
lighting company. On the question of the cost of coal, this will unques- 
tionably increase. 

Mr. H. H. CUNNINGHAME said it was natural the founders should 
desire to participate in the profits, and it appeared certain they would do 
so & little later on. No one would deny, however, that the founders bad 
not only no legal right, but no moral right, to force prematurely a distri- 
bution to the detriment of the interests of the shareholders as a whole. 

The amendment was then withdrawn, and the original motion was 
carried unanimouely. i 

The retiring directors (Mr. Courtenay and Major-Gen. Webber) and the 
auditors (Messrs. Cooper Bros. and Co.) were re-elected, and a vote of 
thanks to the chairman and directors brought the meeting to a close. 


Oldham, Ashton, and Hyde Electric Tramway (Ltd.). 


The third ordinary general meeting of this company was held yesterday 
(Thursdey), at the offices, Donington House, Norfolk-street, Strand, under 
the presidency of Mr. EMILE GARCKE, M. Inst. E. E. 

The SECRETARY (Mr. H. S. Hodgson) having read the notice convening 
the meeting, 

The CHAIRMAN propo:ed the adoption of the report and accounts, and 
of the recommendations therein contained. He stated that the working 
of the lines during the first six months had demonstrated that the esti- 
mated profits upon which the statements in the prospectus were made had 
already been fulfilled. It was estimated that wien the tramway was in 
full operation the net profits, after providing for all expenses except depre- 
ciation, would be about £10,000 per annum, and that the amount required to 
pay interest on the debentures when issued and the dividend on the pre- 
ference shares would not exceed £3,800. This left a sum of £5,20) out of 
which to provide for depreciation and dividends on ordinary shares. The result 
of the working for the first six months—it was rather more than that — 
showed a net profit of £4,419, after paying £390 for debenture interest, 
making therefore a total net profit of £4,809. Deducting from this the 
preference dividend for the full half-year, £5,£09 (as against the estimated 
amount of £5,100) was the balance available for depreciation and dividend 
on the ordinary shares, if the circumstances admitted of the payment of 
such dividend. The traffic receipts bad been £12,597, which was already 
in excess of the estimates upon which the profits he had referred to were 
calculated. When he told them that that amount represented the convey- 
ance of over 2,000,000 passengers in the course of the half-year, he thought 
that the shareholders would appreciate that the company hadrendered avery 
important public service. "With reference to the appropriation of the net 
profit of £4,419, they had first to provide for the cumulative preference divi- 
dend from Aug. 15 to Dec. 31 last, that being the period for which the gua- 
rantors had not paid this dividend ; and in the next place, it was proposed 
to repay to the guarantors £2,552 in respect of the amounts which the 
guarantors had paid to the preference shareholders for cumulative 
dividend up to Aug. 15 Jast. Under the terms of the prospectus the 
preference shares were cumulative as to dividend, and they were entitled 
to dividend as from the date of allotment on the amounts from time 
to time paid up ; and as the company could not make any profit until the 
lines were open for traffic, it was provided that this dividend should 
be met by the guarantors. Under the agreements the guarantors were 
entitled to the repayment of their advances out of the first profits. 
The board had received some representations from shareholders on the 
question of whether a dividend should not be paid on the ordinary shares 
and the repayment of the advances made to meet the preference dividend 
postponed, but he thought it necessary, on the part of the board, to at once 
state definitely that such a course would not only be wrong morally but 
absolutely illegal. The shareholders must therefore wait until the accounts 
for the current year had been made up before they could receive a dividend, 
and he did not think that this was very much to ask them to assent to. 
The directors also propo:ed to place £500 to depreciation fund, 
and to carry forward £617. Since the opening of the line for traffic on 
June 12 the service given, taking it altogether, had been very favourable. 
He was in the district only the previous night, and he had been very 
pleased to find that everything was goiog on very smoothly, and everyone 
was pleased with the way the undertaking was being carried oa. 
During the past year the directors had issued £40,000 of 4 per 
cent. mortgage debentures: a certain proportion was placed at a 
small premium, and the balance was taken by the guarantors at par 
under the terms of their agreement. The total capital expended 
up to the end of last year was £121,461. He regretted the unfor- 
tunate litigation that was pending with the Corporation of Hyde in regard 
to the laying of feeder cables under the footway. It had always been 
considered by tramway promoters that the provisional orders allowed 
them to do this. The board had been strongly advised by counsel that 
what had been done in the matter was right, and that they ought not to 


give up an important principle without having the question dealt with in 
a court of law. When, therefore, the Hyde Corporation served the com- 
pany with a writ, no other course was open to the directors but to defend 
it. Unfortunately, in the court of first instance a decision was given 
against the company, with damages of £100. Counsel were again con- 
sulted, and the board were strongly advised that on appeal the decision 
would no doubt be reversed. Under these circumstances the directo s 
felt that there was no other alternative but to proceed with the matter. 
They had thought that there would be no difficul!'y in making legitimate 
extensions of their system when the public of the district and the local 
authorities recognised that a satisfactory service could thus be afforded, but 
he regretted to say that the application they had made for the extensions 
indicated on the map was being opposed by the local authorities. He 
hoped, however, that wiser counsels would eventually prevail in regard to 
this matter. 

Mr. A. R. MONKS seconded the motion. 

In the discussion which followed general satisfaction was expressed at 
the result of the working of the lines so far, but an opinion was expressed 
by some shareholders that a dividend should be paid on the ordinary 
shares, and an amendment was proposed and seconded that the accounta 
be not received. 

The CHAIRMAN, in reply, expressed regret that,after the explicit state- 
ment he had made in regard to the payment of an ordinary dividend, an 
amendment should have been brought forward. 

On a show of hands the amendment was lost, and the original motion 
was afterwards adopted. 

A vote of thanks to the chairman and directora terminated the pro- 
ceedings. 


The directors’ report stated that during the year £40,000 4 per cent. 
debentures have been issued. The premiums received (£322) have been 
placed to reserve. In order to cope with the traffic it has been found 
necessary to obtain eight additional motor cara and 12 trailer cara, and to 
extend the car depot to provide facilities for storing the extra cars. The 
total capital expenditure now amounts to £121,461. 13s. 4d. The total 
revenue from the date of commencing to work (June 12, 1899) to Dec. 31 
amounted to £12,606. Oa. 5d., and the expenditure (including debenture 
interest) to £8,186. 4s. 6d., leaving a net profit of £4,419, 155, 11d., which 
the directors propose ‘should be applied as follows : Dividend of 5 per cent. 
per annum on cumulative preference shares from Aug. 15 to Dec. 31, 
£750 ; owing to guarantors, being advances to meet dividends on cumula- 
tive preference shares from Jan. 18, 1898, to Aug. 15, £2,552. 3s. 4d. ; 
placed to depr.ciation, £500 ; carried forward, £617. 12s. 7d. 

The Ashton Corporation have maintained a satisfactory supply of elec- 
trical energy for working the lines. The company have appealed against 
the judgment in the action by the Hyde Corporation for preventing the 
use of feeder cables which have been laid under the footpaths. The 
directors have made application under the Light Railways Act for certain 
extensions of the lines. . 


Amazon Telegraph Co. (Ltd ). 


The fifth ordinary general meeting of this company was held on 2nd 
inst., Mr. D. H. GOODSALL presiding. 

The SECRETARY (Mr. R. M. Cunningham) read the notice calling the 
meeting. The report of the directors was taken as read. 

The CHAIRMAN said the result of the year's working was a debit 
balance of £29,0C0. This was owing to the difficulties which had been 
experienced in maintaining the cables. The traffic was there, and if the 
lines could have been maintained the accounts would have shown a very 
different appearance. They had an excellent captain at the present 
time working oa the cables, and he had met with considerable succe:s. In 
three places the cables had been diverted and put partly on land and 
partly into side waters, and the board hoped that the change would lead 
to the permanent maintenance of the parts sodiverted. The cable would he 
aimilarly diverted wherever it was found that it would not last in its present 
position. The directors believe that by sticking to the enterprise they 
would ultimately bring the cable into a permanent state of usefulness. They 
had succeeded in obtaining from the Government of the State of Amazonas 
a concession for a land line. Tue Government had nearly completed the 
road which they undertook to make for this line, aud the directora hoped 
that they would shortly succeed in erecting it. They had already sent 
out more thau one-third of the material required, and the remainder had 
been ordered. When this land line was up the company would receive, as 
long as they kept it in working order, & further subsidy of £10,000 a 
year. Beyond that, the land line would duplicate a part of the system 
which had so far given the largest amount of trouble. As soon, therefore, 
as the land line was finished they would have two strings to their bow 
over the worst part of their systein. He concluded by moving the adop- 
tion of the report. 

Mr. JOHN COPPEN seconded the motion. 

In reply to a question, 

The CHAIRMAN stated that the terms required by the Wireless Tele- 

raph and Signal Co. for using their system were so excessive that they 
could not entertain the matter. If they could keep their service at work 
they would earn £27,000 a year in subsidies, and they had a good traffic as 
well. Part of the systern—unfortunately, it was not a very profitable 
portion —liad remained in working order nearly the whole of the time the 
company had been at work, and on thia part an increase of about 85 per 
cent. had taken place in the traffic during the four years. This was very 
satisfactory for a telegraph company. 

The report was unanimously adopted, and the retiriog directors Lord 
Richard H. Browne and Mr. Coppen— were afterwards re-elected, as were 
also the auditors, Measrs. Deloitte, Dever, Griffiths and Co. 

A vote of thanks to the chairman and directors terminated the proceedings 
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City of London Electrio Lighting Co. (Ltd.) 


The report of the directors for the year ended Dec. 31, 1899, states that 
the capital expenditure during the year amounted to £138,766. 18a. 4d. 
The total revenue for the“ year was £187,253. 168. 7d., from which must 
be deducted expenses of genera'ion and distribution £69,478. 15e. 11d., 
reut, ratem, taxes, general and special charges £30,451. 2s. 6d., transfer to 
depreciation fund £21,000, transfer to reserve £2,549. 10s. 7d. (total 
£123,279. 9s.), leaving a balance of £63,974. 7a. 7d., to which is added 
£3,381. 133. 6d. from the previous year, making a total available revenue 
of £67,556. ls 1d. Of tbis £30,933. 62. 8d. has been distributed, 
£19,333. 68. 8d. as interest on debenture stock and £11,600 as interim 
dividend on £400,000 6 per cent. preference shires, leaving £36,422. 
14s. 5d. for further distribution. The directora now recommend the 
following dividends for the year, less income tax: - Preference shares 
(Nos. 1 to 40,000), 12s. per share (the full rate of 6 per cent.) ; ordinary 
shares (Nos. 49,001 to 100,000), 83. per share (at tbe rate of 4 per cent. for 
the year). This will abeorb £34,800 and leave £1,622. 14s. 5d. to be 
carried forward. Dividend warrants will be posted on March 16. 

The generation and distribution expenses for the year, including repeirs 
and renewals, were 49°31 per cent. of the gross earning, compared with 
36:1 per cent. for 1893, 31:3 per cent. for 1897, 34 per cent. for 1896, 36:87 
per cent. for 1895, 46 per cent. for 1894, and 542 per cent. for 1893. The 
increase in the percentage during the past year is due to a largely increased 
output having been supplied at a greatly reduced rate of charge to the 
consumer. The following comperative statements show the progress made 
by the company and at the periods to Dec. 31 in each year :— 

Number of Customers and Lamps Connected. 
1892 1895 1894 1895 1896 1897 1898 1899 


No. of cus- 
242 1,080 2,740 4,230 6303 6, 323 7,414 8,738 


tomers... 
Equiv 8ep. 

l'mpsoon. 20,241 65,341 135,460 195,317 247,785 296,012 355,825 429,628 

On Feb. 21, 1900, there were 465,712 8 c.p. lamps (equivalent) applied 

for, out of which 444,361 were connected. Units sold for private lighting 

during 1899 were 7,446,703, compared with 5,857,517 for 1898. Tne 
income for the periods to Dec. 31 in each year was as under : — 

1892 1895 1894 1895 1896 1897 1898 1899 

£ £ £ £ £ £ £ £ 
Gross rev. 12,450 39,663 68,864 107,000 146,947 175,793 175,608 187,254 
Net rev... 500 (est.) 16,941 34,865 59,100 85,701 107,550 97,842 87,324 


The statutory provision for depreciation and reserve, in accordance with 
the City of London Electric Lighting Act, 1833, has been made, of which 
£23,549. 10a. 7d. have been set aside out of revenue. 

A bill is being promoted in Parliament for the compulsory acquisition of 
certain properties, which interfere with the full development of the site of 
the Bankside station, and for relieving the company of the statutory 
obligations as to the provision of depreciation and reserve funds, &c. 

The directors have resolve to issue 20,000 ordinary shares of £10 each, 
being the balance of the additional £400,000 ordinary share capital of the 
company which will be allotted at par pro rata to the holders of preference 
and ordinary shares. 

The approval of the Board of Trade has, been received to the company’s 
system of continuous current and to the alteration of standard pressure. 
The additional buildings and plant are rapidly approaching completion, and 
the alteration of consumers’ fittings to adapt them to the higher pressure 
is being actively proceeded with. 

The directors regret that application by another company for powers 
to supply electric energy in this company's area has been successful. The 
expenditure in connection with the opposition to this application (£3,645 
193. 9d.), the balance of suspense account (£4,260. 14s. 5d.), and replace. 
ments, &c. (£35,617. 14s. Id.), have been written off out of the balance of 
premiums. 


Metropolitan Electric Supply Co. (Ltd.). 


The report of the directors for the year ended Dec. 31, 1899, atates that 
the capital expenditure, which at the end of 18988 amounted to 
£993,761. 13s. 9d., has now reached £1,244,254. 1s.6d., an increase of 
£250,492. 7s. 9d., and an excess of expenditure over receipts of 
£18,977. 12s. 7d. The principal item of expenditure was for the new 
works at Willesden. A portion of this capital expenditure was provided 
by the issue of £125,000, being half of a new 54 per cent. mortgage debenture 
stock which the directors considered it expedient to create. "This issue was 
offered to the sharcholders at 97 per cent., and the whole of it placed at 
that price. The gross revenue for the year amounted to £179,190. 1s. 104., 
against £151,605. 12s. 5d. in 1898, an increase of £27,584. 9e. 7d. The 
cost of generation, which in 1898 was £76,736. 8s. 7d., amounted in 1899 
to £90,419. 7s. ld., an increase of £13,682. 18a. 6d. 

During the whole of the period under review the erection of the 
company's new generating station at Willesden was proceeded with, but 
owing to delays in the deliveries of constructional and other ironwork, the 
completion ot the works was seriously hindered, with the result that from 
early in October to Dec. 15, when they commenced to supply current, the 
resources of the Manchester-square station were unduly taxed, and it was 
found necessary to temporarily withdraw supply from certain circuits at 
hours of maximum demand. 

The directors have endeavoured to meet the consumers affected in what 
they regard as a fair and reasonable manner. Since Dec. 15 the Willesden 
generating station has been working satisfactorily. The construction of 
the new street from Holborn to the Strand involves the compulsory 
acquisition by the London County Council of the company's works at 
Sardinia street, and a clause was inserted in the bill by which the 
company’s interests are fully protected. A protective clause was also 
inserted in the Central Electric Co.'s bill, 


The balance to the credit of revenue account, before providing fxr 
depreciation, is £66,592. 174, The directors have added £13,000 to depre 
ciation and reserve, carrying to the credit of net revenue £55,392 17s, 
which, with balance from last account and other receipts, makes a total of 
£57,728. 10s. After deducting debenture and share interest and othe 
charges, there appears a balance of £25,660. 6s. 5d. An interim dividend 
of 5s. per share on the ordinary share capital was paid on Aug. 14, 1899 
amounting to £19,679. 12s. 8d., and the directors recommend that s 
further dividend of 5s. per share on such shares be now paid, making 1 
total distribution of 10s. per share for the year, or 5 per cent. on the 
capital. This will absorb a further £21,250. and leave a belance d 
£4,410. 6s. 5d. to be carried to next account. The directora consider ibi: 
to be satisfactory, in view of the exceptional circumstances under whic 
the working has been carried on during the year, and having regard ak 
to the large amount of capital which, while entailing additional charg: 
upon revenue, has been unproductive for practically the whole of the ya. 

The equivalent number of 8 c.p. lamps supplied by the company i 
creased during the year 1899 from 430,000 to 500,000. The prese: 
number of lampe connected is 503,000, and the n greca show no sigu 
of decrease. The engineer's report shows that the satisfactory conditii 
of the atations, machinery, and plant has been maintained. 

Mr. James Carr Saunders and Mr. Frederick Leverton Harris have bees 
elected on the board, and bave appointed Mr. W. Harrison Cripps chi 
man. The term of Mr. Frank Bailey's appointment as engineer 
director having expired, he has been elected an ordinary member of the 
board. Mr. J. Conacher bas been appointed general manager of tie 
company. 


Brompton and Kensington Electricity Supply Co. (Ltd. 


The annual report of the directors for the year ended Dec. 31, 18% 
states that the revenue account shows a credit balance of £18,180. 16« 6, 
which, with £159. 8s. 5d. brought forward and £1,237. 5e. 1d. balance of 
interest received, makes a total of £19,577. 10s. After deducting £22 
for debenture interest, £2,100 for interim dividend on the 7 per cent 
cumulative preference shares, and £2,457. 12s. 6d. for interim dividend at 
the rate of 5 per cent. per annum for the half-year t» June 30 o the 
ordinary shares, the directors recommend that the balance (£12,769. 17s 6 
be dealt with as follows: Depreciation, .£4,500 ; reduction of renemi 
suspense account, £2,500 ; balance of dividend to Dec. 31 on 7 per ceu. 
cumulative preference shares, E, 100; dividend on ordinary shares for 
half-year to Dec. 31, at 7 per cent. per annum (making 6 per cent. for year , 
£3,440. 13.. 6d. ; balance forward, £229. 4s. The increase during tbe pt 
year is the largest in the history of the company. The superdure o 
plant has proceeded so far that thc company's station bas now been prie 
tically remodelled, the whole of the rope-driven plant having ben 
replaced by high-epeed direct-coupled units of the most economical typ. 
and the faulty rubber-covered cable by paper-insulated cable. The reel! 
is most satisfactory. The total estimated cost of the plant involved, let 
receipts from the sale of old material, will not exceed £26,702, of chr 
£23,702 bas been incurred to date. To provide for this it is proposed v 
appropriate £7,000 from depreciation account and £2,500 from st 
revenue, carrying forward £14,202 to a renewal auspsnee account, to b 
written off out of future profits, which the new plant should considerabiy 
enhance. 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Prie oi 
silver 274d. per os. (Mar. 8). Consols (23 per cent.) 100j—100: " 
money, 1003—101 for account; 24 per cent. 971—898] xd (Mar. J 
Stock Exchange Settling Day: Consols, Apl 4; Stocks and Share 
Continuation Days, Mar. 12 and 27; Ticket Days, Mar. 13 and 28; Pay 
Days, Mar. 14 and 29; Mining Share Carry-over Days, Mar. 10 and 2%. 


ALLIANCE ELECTRICAL CO. (LTD.)—A meeting of this compeuj V? 
held yesterday, Mr. George Verity presiding. He congratulated the sat 
holders on the satisfactory condition in which the company and its i 
now stood. Owing to legal difficulties, it was proposed ibat, inste 

ying a dividend at the rate of 10 per cent. on the ordinary shares oy 
Feb. 1, 1899, a dividend at that rate would be paid only from the end 
July, 1899, while for the other period up to that date the ordinary pei 
holder», the vendors, had agreed to be content with the interest on p 
purchase money at the rate of 5 per cent., the end of July being taken & 
that were the actual date on which the purchase was completed. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The ordinary Fe 
meeting of this company will be held on 19th inat. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC nam 
CO. — The transfer books and register of members will be closed from 7 
to 26th inst. inclusive, preparatory to payment of dividend for the J 
to Dec. 31. 

DAVIS AND TIMMINS (LTD.)—The d'rectors' report for the past ye 
recommends the payment of the 6 cent. interest on the prefer? 
shares for the six months to Dec. 31, and a dividend on th? ordin f 
ahares at the rate of 8 per cent. per annum. 


ISLE OP MAN RAILWAY CO.—Mr. J. Denison-Pender presided e 
annual meeting of this company, held on Wednesday, at Douglas an i 
that, with regard to the opposition of the electric tramways. the Ince 
rec*ipts of the Isle of Man Railway for last season, com with © 
yeara, showed conclusively that the tramwa s would not affect them to 
extent that had been anticipated by some of the shareholders. P 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD.) " nal 
ordinary general meeting will be held at Winchester House, Old Bro 
street, London, E.C., on Thursday the 15th inst., at noon. The tran: 
register is cloeed from 8th to 22nd inst. inclusive, 
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Notting Hill Electric Lighting Co. (Ltd.). 


The thirteenth ordinary general meeting of this company was held 
on Tuesday, Sir WILLIAM Crookers, F. R. S., presiding. 

The SECRETARY (Mr. R. G. Rawkins) having read the notice calling 
the meeting, 

The CHAIRMAN said : Gentlemen, it is with pleasure that I again have 
this opportunity of presiding at your annual general meeting, and the 
pleasure is greater because the past twelve months have been what I may 
term the record year of the company. Previous records have been broken 
all along the line—the number of new customers and lamps connected up 
have been more than in auy previous year, the increase iu profit is 
considerably in excess of any other twelve months, and the cost of 
production has been brought still lower. As you will see by the report 
the additional capital received duriug the year was £5,000, while the 
capital expenditure amounted to £9,346. The principal item is, as usual, 
for new mains, rendered necessary by the demand for electricity in many 
of the smaller streets in the company’s area, The amount spent on 
new meters is £1,600, and expenditure under this head is always 
satisfactory, as meters are only purchased for new customers. A 
sum of £1,250 was spent on land and buildings, as it has been found neces- 
sary, for purposes of extension, to take over at the valuation originally 
agreed on the buildings on the company’s freehold premises adjoining 
the present works which had been let on lease to the original vendor of 
the property. Turning to the revenue ‘account, on the credit side you 
will not fail to notice a satisfactory increase in the number of units 
sold, the total having risen from 455,871 in 1898 to 665,129 last year, 
being an increase of 209,268 units, or nearly 50 per cent. The 
expenditure on the debit side naturally shows an increase with 80 
large an addition to the output, but it is gratifying to note that the 
cost of generating current shows a decrease per unit. Allowing for 
the difference between our output and the millions of units generated 
by most of the other companies, I think I may say our sheer cost 
of production is the lowest in London ; and in accordance with the 
scheme eatablished by the company some years ago, the responsible 
employés receive bonuses increasing with the economy of production. 
The increase in the expenses are principally in coal, oil and water, and 
wages for additional workmen. The cost of renewing aud maintaining the 
accumulators and the engines and boilers amounted to £730, and the 
whole of this has been taken from the revenue account. The balance 
shows the profit to be £10,560. 17s. 4d., against £7,251. 13s. 7d. for the 
previous year, being an increase of over £3,000, In the net revenue 
account, after paying dividends authorised at the last meeting, the balance 
has been divided, one half being credited to the founders’ shares and the 
other half to the preference and ordinary shares. After debiting the 
account with £1,500 for depreciation and renewals, and paying the 
debenture interest, amounting to £1,183. 6s. 11d., the balance available for 
distribution amongst the shareholders is £7,626. 14s. 7d. With the £1,500 
set aside out of last year’s profit, the depreciation, renewal, and reserve fund 
amounts to £6,000, which we, with all the facts and details before us, 
consider sufficient. The following table shows clearly the progress of the 
company from its commencement :— 


Yea Houses | Lamps | Units | Re- | Ex- Profit or Div. on 
conn'et'd connected. sold. 8 loss, ord. shrs. 
1891 77 6,056 | 30,162 |£1,623 £2,178 Loss 2554 nil 
1892 124 9,438 | 75,667 | 3,513, 3,501 Profit 112 nil 
1893 173 | 12,163 |107,580 4, 329 2,848 do. 1481; nil 
1894| 234 | 15,669 150,266 | 5,195, 5,021 do. 2101 1% 
1895 307 | 20,307 182,327 , 6,940 3,712 do. 3, 275 
1896} 396 | 25,715 230,787 | 8,552 3,816 do. 4,786 4% 
1897 571 33,000 | 354,969 11, 525 4,771 do. 6,854 6? 
1898) 816 46,066 455,871 15,571 6,520 do. 7251 6% 
1899 1,012 | 59,154 665,129 17,955 7,574, do. 10,550 7% 


The bill approved last meeting received the Royal Assent on July 13 last, 
and, in addition to conferring power on the company, in conjunction with 
the Kensington and Knightsbridge Electric Lighting Co., to erect 
and work a joint station, also gives us authority to purchase 
certain other land which will be required for a distributing 
station in our own area of supply. The land on which the joint 
works are to be erected is situated at Wood-lane, Hammersmith, not far 
from the boundary of our area. The joint committee of management 
appointed to carry out the provisions of the Act have already placed the 
contracts for the erection of the necessary buildings and machinery, and 
the work is now well in hand. It is hoped that the new works will be 
completed this year, and they then will be an effective addition to the 
company's source of supply. I may here mention that our present station 
is quite full of machinery and is being run to its utmost capacity. A short 
time ago the engineer reported that it would be dangerous to connect 
further customers, and the directors felt it their duty to pass a resolution 
instructing the engineer to refuse at present all further applications for a 
supply of current until we can see clearly when the new works will be 
available. We have entered into an agreement with the Kensington and 
Knightsbridge Electric Lighting Co., which provides that both companies 
are to contribute a share of the expenses and sinking fund of the joint 
works in proportion to the amount of current taken. It has also been so 
arranged that by the year 1951, when the local authority has the option of 
buying up our undertaking, the property will revert to the two companies 
absolutely free of cost, and will belong to them in proportion to the 
aggregate amount contributed by each to the sinking fund. We therefore 
shall be creating gradually a large reserve fund in this way as we proceed, 


and this ought to more than counteract any possible undervaluation of 
our property in the event of the local authority exercising their option 
to purchase. The other site scheduled in the bill is in the northern 
part of our area, and negotiations are now in progress for the purchase of 
it. Most of the machinery is on order for this distributing station, 
and also the plant to be placed on the property adjoining the present 
works. A distributing station will also be required near the south- 
western boundary of our area before we cau safely connect new cus- 
tomers in that district. Up to the present it has been found im- 
possible to obtain a suitable site, and unless we can we shall not 
hesitate to apply for an Act of Parliament giving us compulsory powers 
of purchase. "The machinery at these sub-stations will be run by current 
transmitted at a high pressure through a separate main from the joint 
works. To complete the whole of these arrangements additional capital 
will be required, and to give a rough estimate I expect our immediate 
requirements will amount to nearly £50,000. At present the balance of 
the authorised capital of the company which remains unissued is only 
£19,000 debentures, so it will probably be necessary to call you together 
again during the year to create further capital. With regard to raising 
the money for the joint works, the mode of doing this has not yet been 
decided on, and meanwhile the bankers have advanced the capital required 
on the joint and several guarantees of the two companies, £5,000 have 
been borrowed in this way to the end of last year. With regard to the 
dividends recommended in the report, after paying these, there will bea 
balance carried forward to the credit of the ordinary and preference 
shares of £64. 148. 9d., and to the credit of the founders’ shares of 
£19. 14s. 9d. The company is now established on a very firm basis and 
I think there is every prospect of still higher dividends in future. I now 
move — 

* That the directors’ report and accounts to Dec. 31, 1899, be adopted, and 
that dividends at the rate of 8 per cent. per annum, less income tax, on the 
ordinary and ordinary preference ves for the half-year ending 
Dec. 31, 1899, and a dividend of £1. 16s. per share, less tncome taz, on the 
founders’ shares, be and are hereby declared payable forthwith.” 


Mr. J. T. JERVIS seconded the motion. 

Mr. MAKINS asked if the £6,000 reserve was considered sufficient 
fur some time to come. and in view of the remarks that the chairman has 
made that no further current could be supplied, could they look for any 
increase in the business of the company during this year ! 

Mr. A. E. FRANKLIN : I think I will answer the second question first, 
because it arises out of the work of the sub-committee of the two joint 
companies of which I am a member. The directors cannot undertake to 
develop the business and give further current, at the risk of a breakdown 
in the supply to the present customers, until we, forming the special com- 
mittee to which I have referred, can tell them when the new works will be 
available. This company does not intend to have to put itself in the 
position of having to ask indulgence of the existing customers. That is 
all. The committee meet to-morrow, and it may then be possible to obtain 
further details on the point, but I do not suppose that we shall know for 
another two months definitely when the new station will be in working 
order. Until then we shall have to be very cautious, and, in short, we are 
not doing anything to extend our business until we see our way to do 
additional work. As regards the question of the reserve fund, in the prospectus 
we stated that what I may call the wasted money would be covered by the 
sum received on the founders’ shares, and that every single penny sub- 
scribed for the ordinary shares, or the subsequent capital, would be repre- 
sented by visible assets, and we have kept to that. In the first year or 
year and a half we did not possess our own equipment, and so the work 
was done by an outside house, but at prime cost. We had an 
engineer who looked after matters, to whom we paid a certain 
commission, but so soon as we felt our feet and had got a 
trained staff together we have done the work here ourselves, 
so that there has been no middleman’s profit. With the exception of a 
very small amount of the latter portion of our preference shares, we have 
not issued any shares at a premium, but whatever we have received has 
gone to reserve or to write off some part of the original expenses. Every 
penny that we have earned —it is shown in the report, and amounts to 
about £36,000—has been distributed, except some £6,000, which—I 
think I am correct, but Iam speaking without a reference—has gone to 
reserve. Then as to the future. As the chairinan has said, we have 
made arrangements in connection with the new works for a sum, which 
will be £50,000 or £60,000, to come into our coffers as a bonus at a time 
when we shall run the risk of being bought up by the authorities. I have 
spoken rather at length, because some newspapers whose opinions are of 
value have criticised us as I do not think they would have done had the 
writers taken the trouble to go into the history of the company. 

Mr. MAKINS: Have the board taken into consideration the question 
of doing away with the founders’ shares 

Mr, FRANKLIN: We have not considered that matter at all. The 
founders in this company have no control over the capital, and there- 
fore there is no real reason for cancelling them. There are no disad- 
vantages attaching to their continuing ; it is simply a question of pounds, 
shillings, and pence. 

The resolution was then carried unanimously. 

Messrs. A. E. Franklin and J. T. Jervis were re-elected as directors, and 
the auditors were reappointed. 

A vote of thanks to the chairman was then passed unanimously. 

The CHAIRMAN in reply said: Gentlemen, I am much obliged to you 
for the proposition. I cannot take much credit to myself. It must be 
distributed among the board, for without the assistance of my colleagues 
I could not have done much. The secretary and staff also deserve your 
thanks. They have worked extremely hard to bring the revenue up to 
what it now is. I again thank you all for the vote of thanks proposed, 

The proceedings then terminated. 
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South London Electric Supply Corporation (Ltd.). 


The report of the directors for the year ended Dec. 31, 1899, states that 
the works at Bengeworth-road are, with the exception of one large steam 
alternator and certain thermal storage arrangements, now complete, and 
that the various contracts are practically concluded. Mains have been laid 
in all the compulsory streets, as also in a number of other streets through- 
out the area of supply. The remaining steam alternator has been delivered 
and is in course of erection. The thermal storage plant has been some- 
what delayed, in order to benefit by experience derived from the use of 
similar arrangements elsewhere, and to take advantage of improvements in 
design. The work at the station has been well carried out, and, with some 
minor exceptions, the machinery is proving satisfactory. When the worke 
were approaching completion in the early autumn of 1899 the directors 
were able to commence takiog over the electrical load, and on Nov. 28, 1899, 
to terminate the contract under which energy was being obtained from a 
neighbouring company. Thecorporation has therefore been relying on its 
own resources for three months, and the commencement of this year may 
be regarded as the date from which the real business of the corporation 
begins. At present electricity is being suppliel to the equivalent of 
26,688 8 c.p. lamps, and applications have been signed for 5,185 more. 
"Current is also being supplied temporarily to a supply company iu an 
adjoining district. The board have applied to Parliament for powers to 
supply electricity in Lambeth north of and including the Westminster 
Bridge-road, which was not included in the Lambeth lighting order of 
1892. There appears to be a growing demand for current to be used for 
motive power. At present there are a number of motors on circuit, and 
applications are to hand for more, ranging from 4 H.P. to 16 n.p. The dust 
destructor bas been at work some ten weeks, Lut the full quantity of ash- 
bin refuse which it is capable of consuming bas yet to be supplied under 
the Lambeth Vestry's contract, which comes into operation at the end of 
this month. No difficulty has been experienced in destroying all tbe 
refuse obtainable. The net revenue account shows a profit of 2285. Os. 6d., 
which has been carried into the general balance-sheet. 


CITY OF BIRMINGHAM TRAMWAYS CO.—At the annual meeting last 
week the chairman (Mr. James Ross) referred to the negotiations which 
had been proceeding with the Mayor and Corporation of Birmiogham as 
to the terms upon which the Corporation would be willing to furnish the 
necessary capital for improving the tramway eervice in Birmingham, with 
a view to the company working the lines on lease from the city. Mr. Ross 
informed the shareholders that he had been unable to meet the views of 
the Corporation on the subject. 


EASTBOURNE ELECTRIC LIGHT CO. (LTD.)— The report of the directors 
for the year 1899 states that the sale of the company's undertaking and 
works was duly completed on Jan. 1 last. Asa trading concern the com. 
pany ceased its operations on Dec, 31 last, and the directors are arranging 
for the prompt realisation and distribution of the assets, with the view of 
winding up the company as quickly as possible. The accounts show gross 
profit for 1899 of £6,077. 2s. od. The Corporation having agreed to 
refund all capital outlay made during 1899, it was unnecessary to debit 
revenue account with depreciation. The net result is that, after providing 
for interest on debentures and preference shares to Dec. 51 and for the 
interim dividends paid in 1899, the net profit amounted to £5,094. 1s. 10d., 
out of which the directors propose that a dividend of 20 per cent. for the 
half-year ended Dec. 31 (making, with the interim dividend, £12. 10s. per 
cent. per annum, tax free) be paid on the ordinary shares. The esti- 
mated increase in the company's revenue made on the negotiations for 
the sale of the undertaking to the Corporation has been amply justified. 
There has already been distributed amongst the shareholders £20 on 
account of every £10 share fully paid, and £10 on account of each share 
upon which £5 has been paid, and the directors have in preparation an 
approximate statement of the ultimate financial position of the company 
after all assets have been realised and liabilities settled. 


GAB, WATER AND GENERAL INVESTMENT TRUST (LTD.)—The chair- 
man (Mr. J. B. Braithwaite) announced at a meeting of the trust on 
Tuesday that the affairs of the Union Light and Power Co., of Salt Lake 
City, had been put on a thoroughly sound basis, The final obstacle had 
now been removed by the complete amalgamation of all interests, and the 
trust now controllel one of the moet complete and most powerful 
organisations for the supply of electric light and power that was 
to be found anywhere in the world. The total receipts for 1809 
amounted to about £60,000. In 1898 the figure was £48,000. "The 
increase had been obtained with a trifling increase in operating 
expenses. The bulk of their power was derived from water, and 
that was a kind of power the working expenses of which did not increase. 
If they had water that would give them 35,000, 4,000 or 5,000 K. p., 
as the case might be ; it did not coat any more to use it to its full capacity 
than it did to use it to the extent of only one-fifth. "Therefore as their 
load went up in Salt Lake the increase of the revenue was almost all net 
profit. The dividend on the preferred stock for the past two half-years 
had been 2 per cent. It was an 8 per cent. preferred stock, and they hoped 
this year, with the increased revenue, that something beyond that would 
be earned and distributed, 


HOVE ELECTRIC LIGHTING CO. (LTD.) — The eighth annual general 
meeting of this company was held an Wednesday, Col. A. J. Filgate, R. E., 
presiding. Col. Filgate said the directors had met to give a satisfactory 
account of their stewardship and of the general progress of the business. 
After dealing with the figures set out in the directors’ report (given in full 
in our last issue), he said they had sold 67,000 more units in 1897 than in 
1896, 82,000 more units in 1898 than in 1897, and 94,000 units more in 
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1899 than in 1898, while the demand for 1900 up to date showed s con. 


siderable increase over the nding period of last year. The 
reduction they had made in the price of their product had no doubt 
helped to swell the consumption, and at the same time had increased their 
profits. Some 34 years back, with the consent of the Corporation of Hore. 
they commenced to supply new customers with current at 220 volu 
instead of 110 volts, and at the present time they had more customn 
taking current at the higher voltage than on the lower. With a view d 
inducing customers to chauge over, they had agreed to supply on tht 
voltage from Jan. 1 at 7d. per unit for the first hour, instead of 8d u 
hitherto. A few of their customers had alread changed over, and they 
hoped that others would follow this example. e directors proposed t: 
pay a final dividend for the half-year at the rate of 9 per cent. per annum, 
making, with the interim, 7j per cent. fur the year, carrying forwar! 
£615. This compared with 64 per cent. for 1898. In reference to th 
breakdown of the machinery on the night of Feb. 26, when the tom w 
in darkness for five minutes, he said the repair of the damaged machinery 
fell upon Mesers. Crompton under their guarantee. The report and 
accounts were adopted and the dividend approved. 


NORTHWICH ELEOTRIC SUPPLY CO. (LTD.)—The directors’ report fa 
the year 1899 states that there has been a steady and continuous incre 
in the number of consumers connected to the mains. On Dec. 31,188 
there were 88 consumers, with an equivalent of 3,885 8 c.p. lamps: a 
during the past year 64 consumers were added, with a total of 2301 8 cp. 
lampe, brioging the total to 152 consumers and 6,186 lamps. In additivo. 
seven motors, with an aggregate of 61 H.P., were connected to the maini 
during the year. The length of mains laid to the end of the year m: 
as follows: Feeder mains, 5,720 8 ; distributing mains, 10,560 yards 
pue lighting mains, 4,250 ; service mains, 5,000 yards; a total d 

,500 yards, or over 134 miles. The principal extensions during the yeer 
were for the public and private lighting of Hartford, where the company 
had been accorded a large amount of support, 1,154 lamps having been 
connected in the parish since the middle of September. The Pars 
Council of Hartford have adopted electric lighting, the whole of the rads 
of the village (about 23 miles) having been lighted since Nov. 14. The 
directors claim that this is the first village in the kingdom to adopt publie 
electric lighting throughout. Ae from June 30 last the maximum demand 
system of charging has been adopted—viz., 6d. per unit for the first hour’ 
use per day of the maximum current demanded, and 4d. per unit abore 
that amount. This was equivalent to an all-round charge of about bd. per 
unit, or a reduction of 15 per cent. With a view to encouraging mu! 
consumers, the directors decided to adopt a system of free wiring, with 
prepayment slot meters, which in practice is proving extremely succesful, 
and the directors anticipate a extension in this department. Th 
system of mains is being extended to Winnington, and it is anticipate! 
that these extensions will be working during the present month. Owing 
to the rapid and continued increase of business in the supply department 
of the company, the directors decided in December last to relinguish the 
wiring department, and have entered into an agreement with Mer 
Woods and Co., of London, for doing all the wiring previously done by the 


company. In consequence of the continued of the company and 
the extension of the area of supply, it will necessary to raise further 
capital, to obtain which the directors will submit a for the isue 


of debentures, After writing off £59. 9s. 11d. for goodwill of wiring 
department, the net profit for the year was £529. 18s. 104d., which, with 
a balance of £113. 9e. 64d. from last account, made a total of £643. & 5d. 
from which, after deducting £28 off preliminary expenses acoount am 
setting aside £95 for depreciation, the directors recommend payment of 4 
divided at the rate of 3 per cent. annum. The meeting was held ix 
week when the report was adopted. 


NORWICH ELECTRIC TRAMWAY CO.— At the meeting of this compuy 
last week it was announced that the overhead equipment work was pr 
ceeding rapidly, and there was rary probability that construction wrk 
would be completed by April 1. The power station is in an ad 
stage, and the first of the steam engines is ready for testing; 20 oat ef 
the 40 motor cars have heen delivered, and the balance is expected 
next month. Capitalexpenditure amounted to £237,600 and £75,000 vnde. 


PONTYPOOL ELECTRIC LIGHT AND POWER Oo. (LTD.)—The annus 
report of the directors for 1899 states that during the year the mai 
were extended to the Town Hall, and the directors had free-wired tht 
building and made further extensions on the premises of existing cust" 
mers. The directors had also entered into a contract with the Disi 
Council to supply and maintain six arc lampe within the compulsory a 
After carrying £100 to renewal account, there was a profit of £615.14. 100. 
which, after deducting debenture interest (2214. 14s. 8d.) and adding th 
balance from last year, left a net profit of £474. 14s. 4d. The direct" 
recommend that be carried to reserve, that £150 be carried to 11 
debenture redemption account, that a dividend of 5 per cent. be paid, at 
the balance of £12. 13e. 4d. be carried forward. Mr. J. C. Howell bam 
retired from the board, Mra. Clara A. Pegler has been elected in his 


WALKERS, PARKER AND CO. (LTD.)—At a meeting of this compuy s 
Tueeday the chairman (Mr. W. Newall)stated that the course of tbe E 
market throughout the year was very uncertain and especially diffs 
gauge. The lowest price quoted was £13 and the highest £17. 17 855 
and for spot lead as much as 128. 6d. to 20s. per ton over forward q : 
tions had occasionally to be paid by consumera who required suppl 99 
American speculation, which had taken hold of all other metals, began e 
turn its attention to lead early in the year, and in one day the p e 
forced up no less than 208. per ton. Business during the year Mai if 
tionally good, and there had been a largely increasing consumption 

for electrical purposes. 
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CITY NOTES. 


— — 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.) — Appli- 
cations bave been invited for £70,000 44 per cent. debentures at 1035 by 
the Electric and General Investment Co. on behalf of this company. A 
dividend at the rate of 5 per cent. per annum (less tax) is recommended 
for the year ended Dec. 31 on the ordinary shares. The transfer books 
and register of members will be closed from the 9th to the 19th inst. 
inclusive. 

BRITISH INSULATED WIRE Co. (LTD.)—It is stated that both th? 
ordinary and preference shares forming part of the large additional capital 
of this company have been largely over-applied for. 


COMMERCIAL CABLE CO.—A quarterly dividend of 1$ per cent. has 
been declared, payable April 14 next, out of the net earnings of this company. 
The transfer books will be closed from 20th inst. to April 2 inclusive. 


ELECTRICAL PROGRESS IN RUSSIA.—A new company, entitled the 
Russian Electrical Co., has been formed in St. Petersburg, with a capital of 
2,000,000 roubles, to acquire and carry on the electrical engineering works 
e B. Zeitschel. The Schuckert Co. is interested in the new under- 
taking. 

GENERAL ELECTRIC CO. (U.8.A.)— This company has declared a quarterly 
dividend of 1j per cent. 


NATIONAL TELEPHONE OO. (LTD.) — This company has invited applica- 
tions for 100,000. ordinary shares of £5 each (part of an authorised issue of 
890,000 shares, of which 490,000 have already been issued and paid up in 
full), and £500,000 4 per cent. debenture stock at 98. 


STOCK EXCHANGE NOTICES.—' The Stock Exchange committee ‘has 
appointed 13th inst. a special settling day in the further issue of 8,020 
ordinary £5 fully-paid shares of the St. James’ and Pall Mall Electric 
Light Co. (Ltd.), and has ordered the same to be quoted in the official list. 
Application has also been made to the committee to appoint a special 
settling day in and to grant a quotation to the further issue of 10,000 


ordinary £5 shares of Callender's Cable and Construction Co. ( L'd.), and to 
allow the further issue of 5,000 £10 fully-peid shares of the Blackpool and 
Fleetwood Tramroad Co., 10,000 £5 fully-paid shares of the Hove Electric 
Lighting Co. (Ltd.), and 12,000 ordinary £5 fully-paid shares (Noe. 1 to 
12,000), and £50,000 4 per cent. debenture stock of the Smithfield. Markets 
Electric Supply Co. ( Ltd.), to be quoted in the official list. 


WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)— The annual 
meeting was held last week. The chairman (Mr. M. Drury Lavin) moved the 
adoption of the report, which appeared in our issue of the 18th ult. The 
motion was adopted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


4 
| No. AGGEEGATS. 
Line. aher 2 2 a = vee 
< T Amount. ot Dec. 
1900 | £ | £ £ 2 
Birmingham Tramways., Mar. 3 | 4,127/+ 3860 9| 35,224 + 1,453 
Blackpool tion.. „ 1 1584 8| 48| 21,883 |+ 4,405 
Blackpool and Fleetwood , 3 177'- 19 9 1,2290 |- 175 
Bradford Corporation. „ 4 385,4 120| 81 27,018 858 
Brisbane Tramm. . . Jan. 17 | 1,846 |-- 484 16 34,319 710, 567 
Bristol Trams & Carriage] Mar. 2 | 2,743/+ 2444 9 23,305 |+ 
Buenos Ayres & Belgrano Feb. 4 2,504 f 665| 5 11,791 |+ 3,491 
City & South London Ry.| Mar. 4 | 1,459 7 348 9, 10,475 402 
Dover Corporation , 5 159 .. 48 9,508 |+ 1,027 
Dublin United ............. „ 22,989 ＋ 398) 10 25,119 +2117 
Dublin Southern Dist...] „ 2| 640 — 16 9| 5,129 
*Glaegow Corporation. , 5 6,208 T 2689. in 
Liverpool Corporation. . .] Feb. 24 | 6,882 7 1, 159 8, 52,038 + 5,980 
Liverpool Overhead Rly.| Mar. 41, 452 7 147| 9 12,952 + 1,514 
*Sheffield Tramways .....| „ 41,860 ＋ 719 9j 16,154 + 5,012 
*South Staffs. Trams... ys se. os | - | us 
* Partly electrical. 


RESENT | AMOUNT Last | 
ieee or Drvi- RARE. | 
| SHARE. | DEND. | 
| | | 
| TELEGRAPHS. | 

£110,900 100 | 4% African Direct Telegraph 4% Mort. Deb. (red.) 
25,000 10 M P e a A A E S TEST | 
£126,000 | 100 5% Do. 5 per Cent, Debentures ....................... 
£875,520| Stock 28/6 Anglo. American . . . . . ee eee eee eee 
£3,062,240 | Stock 80/0 Do. CPP ——T—T—T—T—T—T—T—T—T—T—TVTT Rl eve eo Sim E TRA PA 
43,062,240 | Stock 27/0 Do. DOMED L' ˙Ü wm ˙—— . 
$10,000,000 $100 $2 Commercial Cable Capital Stock. | 
41,563,078 Stock 4% |" Do. 4 per Cent. Debenture Stock .................. 
16,000 10 8/0 Cuba Submarine Ordinary  ................ e een nnn 
6,000 | 10 10/0 Do. Preference 10 per Cent. | 
12,931 5 2/0 | Direct Spanish Ordinary. . . | 
6,000 b 5/0 Do. 10 per Cent. Cumulative Preference ...... 

£30,000 50 417 Do. 44 per Cent. Debentures ............... . 
60,710 20 3/0 Direct United States Cable ee eren e nnno 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 
44,000,000 | Stock 5% | Eastern Ordinary ...... eres 406405590 dees es pb voa Disa 
41,795,000 | Stock 34% Do. 3} per Cent. Preference Stock | 
41, 482,268 Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (red.) | 
250,000 10 2/6 eee | 
£320,000 | Stock 47 Do. 4 per Cent. Debenture Stock . 
£0,700 100 6% Do. 57 (Austin. Gov. Sub.; Deb.,1900 (reg.) ... 
£26,600 100 57 Do h ATA TTT 
£300,000 100 4% Eastern and S. African 47 Mort. Deb., 1909............ 
£200,000 25 4% | Do. 4 per Cent. Mauritius Sub. Debs. (red.) b 
180,227 | 10 1/9 | Globe Telegraph and Trust . . . .. . . . . . . . 
180,042 10 3/0 Do. 6 per Cent. Preference ............... eer | 
150,000 | 10 5/0 | Great Northern of Copenhagen een | 
£86,300 100 44% | Halifax & Bermuda Cable 44% lst Mort. Deb. (red.) 
17,000 | 25 12/6 moe i— K)ꝓꝙ07ç%00 ETT | 
£100,000 | 100 | 6% | London Platino-Brazilian 6 per Cent. Debs., 1904 xd 
£100,000 | 100 47 Pacific & European Tel. 47 Guar. Debs. (red.) ...... 
11,839 8 / ˙ TENDRE EE HP po NOU 
3,381 | £100 Cert. 6% | Submarine Cables Trust.. . . 
15,609 10 * West African Telegraph . assessed esse bees 
£200,000 100 57 Do. 5 per Cent. Debentures (red.) ............ xd! 
30,008 24 * r .. crctscsscisesccasavncsssscieceseonnecses 
£150,000 | 100 47 Do. 4 per Cent. Debenturmes q. 
88,321 | 10 6d. West India and PADRE ve cicsesccsevesepavectsccnvecudvasayess 
34,563 | 10 6/0 Do, 6 per Cent. Ist Preference ...................- 
4,669 | 10 6/0 Do. 6 per Cent. 2nd Preferenco . 
£80,000 100 5% Do. 5 per Cent. Debentures ................. Der 
£389,731 Stock 47 Western & Brazilian 4 per Cent. Debenture Stock 
207,980 lo | 3/0 Western Telegraph (late Brazilian Submarine) ...... 
£75,000 100 EZ 1". Da 5 per Cent. Debs, (2nd Series, 1900) ...... 
£158,100 | 100 6% Western Union 6 per Cent. Sterling Bonds (red.) xd 

| TELEPHONES. 

44,000 £5 | 3/0 | Chili Telephone (fully pald) ... . . .. . . . 
224,850 108 | 0/1} | Consolidated Telephone Const. & Manufacturing ... 
72,680 | l 24% | Monte Video Telephone Ordinary ....ssssssressssss sosse 
86,492 1 | 19 Do. 5 per Cent. Preference ....................- ee. 
490,000 | 5 3/0 C A E EAA xd 
15,000 | 10 6/0 Do. 6 per Cent. Cumulative lst Preference xd 
15,000 | 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference xd 
250,000 5 2/6 Do. 5 per Cent. Non-Cumulative 3rd Pref. xd 
2,000,000 | Stock 33 Do. Debenture Stock 3} per Cent. (red.) 
171,504 „ c 
58,000 5 | 2/6 United Biver Plain . 
16,689 | 5 1/4 Do. 5% Cumulative Preference 
£179,947 | Stock | 5% Do. 6 per Cent. Debenture Stock (red.) ......... 


ELECTRICAL COMPANIES' SHARE LIST. 


PREVIOUS | Price RATE PER Buerness DONE 
Wxxk's Price, | Wednesday, — Cxkxr, Drivi»xxp Doux. Dona WEEK 
Frs.28. | March 7. Tip. | Expe Maron 7. 
| | 
| | £s.d. Highest | Lowest 
99 103 99 103 317 8 | January and July...... - T 
3 4 3 4 ove June and December ... ove oe 
85 90 85 90 511 1 ye - "I 
63 66 63 66 511 5 | Feb., May, Aug., Nov. 63 — 
11 115} 114} 1154 | 5 311 i: » 1153 115 
14} 154 14} 144 | 89 8 1 wie 141 | 148 
165 175 165 175 | 412 1 Jan., Apr., July, Oct. — | T 
103 105 103 105 316 8 j - 104 1034 
9 10 9 10 8 0 O February and August 93 * 
19 20 19 20 | 600 C 7 | 8i 8 
1 5 4 6 | 4 0 O | April and October...... — - 
9 10 9 lo | 500 z 25 — à 
10017 1057 1017 + 106% 4 5 9 | January and July...... "ed | vso 
114 12 11 12 | 16 8 Jan., Apr., July, Oct. 1113 11g 
99 102 99 102 4 8 3 | June and December. = — 
155 160 155 160 | 4 7 6 Jan., Apr., July, Oct. | 158 155 
98 101 98 101 39 3 » * 1004 98i 
116 121 116 121 | 8 6 8 | May and November... 1101 - 
15] 16 | 15} 16 | 49 3 Jan., Apr., July, Oot. 16 | 153 
115 120 115 120 3 6 8 | Februaryand August 116 = 
100 103 100 103 417 1 | January and July...... - - 
109 103 100 103 417 1 a * - née 
100 108 100 103 818 5 February and August 102 Sèi 
101% 1047 101% 1047 8 16 10 | May and November ... - T 
11 111 1] 12 | 4 7 6 | Jan, Apr., July, Oct. 11i 1113 
155 16 15] 186 315 0 $ 16 154 
81 33 81 83 315 9 | January and July...... 32 — 
99 102 99 102 | 48 8 - * "4 
49 53 50 54 412 7 | May and November ... 53 62 
107 110 104 107 5 12 2 | March and September | naa | aed 
101 104 101 104 31611 June and December... e | es 
7 8 7 5 5 0 0 | April and October...... T "à 
124 129 126 131 413 5 | E e | 129 ier 
2} 3) | 2i 3} 4 9 3 | December and July...) ... 80 
98 101 96 99 5 10 | Marchand September »»s 
i 1 $ l — sos | RE 
100 103 100 108 3 17 8 | January and July...... ove 
13 B lj oa May and November. 14 TM 
of 91 91 31 e De WD ” ” | 9j 9f; 
7 5 7 8 7 10 O | T - | T n 
104 107 104 107 413 6 | January and July...... A - 
100 104 100 104 8 16 11 June and December ... * i 
14} 15} 14j 15} 41110 | Mar., June, Oct., Dec. 15] 143 
106 109 | 106 109 411 9 June and December... a - 
98 103 97 102 617 8 | Marchand September ; — 
| 
| | | | 
2 3 | 2 3 6 13 4 | August ds 
4 1 4 415 3 E cs 
i & | { 5 0 0 November - 
1 | 1 5 0 0 - eve soe 
s 5] 5 5} 5 14 3 | February and August bi 58 
14 15 14 15 4 0 0 99 * T - 
14 16 14 15 4 0 O0 , , — LS 
5 54 5} 5] 4 10 11 " " C bg 
77 100 97 100 310 O0 June and December ... 98d 971 
1 1 1 | 5 0 0 | April and October...... ees d 
14 5] 14 5 iir erre 5. 
4i 5$ 4i sf 415 3 | June and December ... 8 
103 106 103 106 414 4 96 - i - 


728 THE ELECTRICIAN, MARCH 9, 1900. 


ELEOTRICAL OC COMPANIES X BHARE LIST. 


— ount | LAST preme ur E ^| Pamovs LL rn Boson Dom 
Amount p Dorno W 

» NAME. = Pat 3 Dremam Don. ur 
i | Baise: roti Fes, W. March 7. Tate. mu Expire Marca. 


ELECTRICITY SUPPLY COMPANIES. - £4. 
100,000 1 sii Bl’ckh’th & Gr’nw’ch D’st’ct Koe TE (nT pd.) i i i i Bs r^ we as 
6,000 10 7/91 | Bournemouth and Poole Elec. Supply Ord............... 12 13 13 13 $8 00 | = sa 
18 p 40 Do. 7 Oent. ion iectriohy Pref. Co 9 H a Ii $ i | ias » 
Brompton iro dg Electric upply Ord. .. s si 
13,000 5 3/6 Do. d Li, Pet Cent, Preference n vM 8 9 i 813 8 | March and September: ... 
LIII Calcu eo at p y potere y paid %%% %%% eee i coe ase 

$0,000 b 4/0 Charing Oros e Supply Corp. 10 11 1 459 | February and August 10 

20,000 5 im Do. No 90,000 to 50, 000) . q 9} 10} 9 0 es T 0j 

20,000 5 2/3 Do. per Cent. PR ELS pes RUN Xd : A 5 : : T ? os " 
48100000 stock a Do. : sj per Cent. Bebentare Sock (red) Que 110 113 110 112 4 011 June and December... ni 

$1,200,000 |. $1,000. 5% Edlen tet Mort.5 UN marania Bonds(red. . 100 110 100 110 4 10 11 Poor and October i 

60,000 10 7/0 ps London Electric Ordinary 10 11 9 10% 36 8 and August ul 

40,000 10 6Z 6 per Cent. uae latio Preference ...... | 13 14 13 14 45 9 anuary and J oy ie 
#400, 000 : 5% onum n asd ELE Pros orien S ers 85 5 122 E 818 9 | Jine and Decem 101 

000 10 T ty of London an 8 v. Ordinary ........ ae 

20,000 10 . 6/0 Do! 6 per Cent. Cumulative Preference ......... i 1 124 1 4 511 | March and September m 
4200, 000 44X Do. 447, Deb. Stock Oerta. (all pd.) (red.) 109 112 109 112 4 0 11 | FE 1 

16, 000 5 102, ini" eat” and Knightsbri WASSER REIS 12 13 12 13 41 6 | ave 258 

10, 000 b ex Do.  6per Cent. let rene 7 7 7 i 4 0 0 | January and July... v 

M - 30 London * o Supp ply Ordinary e FANE 1 ] 4 2 | E te 4 

/ o. (p ar. p 155 f 

£250,000 | Stock 4% Do. gee Conk Ist 1 os Jas 101 103 101 108 | 318 1 | Mar., June, Sept., Dec. iü 

62,500 10 5/0 Metropoltaa i Elec. Su 0. 80,000 os. 1 to 162,600) ..| 14 18 14 18 ' 8 6 8 April and Ootober...... 

22,500 10 8/7] Do. Nos. 62,501 to 85,000) ........................ . . 14 15 14 15 36 8 sii | — 
£220,000 | Stock 437, no: per Cent. Deb. uod Firei M wel 114 117 14 17 81611 | June and December ... € 
£125,000} Stock 24/8 Cent. Mort. Deb. picak Cad. er 9% 97 9% 97 813 3 is | € 

452 10 6/0 Notting Hi lectric Ordinary *999099.6*9906949929050525005009960090*9 16 17 16 17 8 10 7 March 999990990090900090e0905 eee 

10,000 b 5/0 Oxford Electric Ordinary . . . . 6 " 6 4 390 " ne 

$00,000 ] 8% | Rand Electric . 10 18 4 885 
130,070 Stock 5% River Plate El. Lt. & Tr'ct'n Nn 8% lat Mor. Deb... 75 85 75 85 518 0 de ‘ 

150, 000 9100 $2 Royal Klectric up i exe o of Montreal Shares 150 170 150 170 411 2 - 

2123, 200 100 K * A per ortgage Debentures ... 104 106 106 106 45 6 and Oetober...... ^ 

81,980 5 9/6 | Bt. James's and Pd Pall Mall Elec deo Ordinary ......... 15 16 l 154 413 7 | February and August E 

; b 3/6 zb Do i . ee 8 nee (fai y baie 5i 4 : 1 813 8$ ve 15 
65,000 5 dis u ndon Electric Supply nary y se oad 
79,900 5 8/0 | Westminster Electric Supply Ordinary ............ 183 1 138 1 4 9 8 March and September 14 
ELECTRIC MANUFACTURING, &o., COMPANIES. 
125,000 1 7}d. | Aron Electricity Meter 6 per Cent. Cum. Pref. ...... i i i 617 3 885 
5000 1 E British Electro Works Co. Ordinary ........ e i y» 4 lá T ss 
60, 000 1 R Do: Cent. Cumulative erenoe ......... 1 1 ‘a idi 
&50,000 100 417 Fist Morte 5 ME 99 101 99 101 si kin . 
,000 b 15/0 British Insulated W Xd bonus & new 12 13 11 12 13 4 ves . 
27,500 5 3/0 Do.  6perCent. E Pee 3 x ner 6 63 3 6} 416 0 | ns 7 
100,000 5 di British Westinghouse, 6% Preferenco . q v | 4 bi | ds E HU 
,060 2 2/0 | Brush Electrical Engineering.. l H I 2 | 414 1 | September .............. 3 

90,000 2 1/2 Do. 6 ore Cent. Pref. Non-Cumnlative ......... 2 2 2 2 416 0 i 3l 

£125,000 | Stock 4 Do. t per Cent. Perpetual Deb. Stook ...... xd, 108 118 108 113 3 19 8 and August i 
,000 | Stock 444 Do. 2nd Debenture Stock (red.) :)) 103 105 102 105 4 5 9 | June ber ... ee 
20,000 5 5/0 | Callender's Cable Construction Ordinary ............... 14 15 14 15 5 0 0 m 55 14i 
20,000 5 Do. p per Cent. Cumulative Preference ......... 5i 6 , 5$ 6 184 i e: 
£90,000 | Stock 44% Do. per Cent. Ist Mortgage Deb.(red.) .. III 115 111. 118 818 8 | November and May 1} 
0,000 1 0/94 Castner-Kellner Alkali Co. (full ny Pai! l l l l 5 18 5 dex oe 

60,000 1 0/71 | Chadburn’ ; Ship fele raph Ordinary .................. i 1 | 5 6 8 A T 

60,000 1 o7 per Cent ulative Preference ........ i 11 6 68 . 

32, 3 1/03 Crompton gece (Nos. 1 to 82,098) 8 4 3 4 410 9 | January and July. 
£100,000 100 Do. 5 ONU First Mo Deb. (red.) 93 lol 98 101 419 0 T 

60, 1 0/3 Davis and Timmins 6 per Cent. Cum. Pref. ........... i 1 t l ! I" eis 

99,261 5 1/9? | Edison and Swan United (“ A" Shares) (3 paid 2 2 | 2 2} 7 3 9 | February and August 

17,139 5 2/93 Do. (Es paid) . . 88 1 1 di 6 18 4 5 : 

023 Stock 4% Do. per Cent Mortgage Deb. Stock (red. » 93 95 98 95 4 4 8 | Janeand December 
100 5 5/111] Edmundson's Electric Corporation Ord. (fully p: )- 4 5 | 21 ò 514 3 | Half-yeariy ...... —| . 
112,100 2 1/2; | Blectric Construction Co. m Limited sis 2 2 2 2; 416 0 | January and July. 
25,000 2 2/9} Do. 1 per Cent. Cumulative »ference ......... 2 3} | 27 31 4623 FCC 
182,500 Stock 4% Do. Cent. lst Mortgage Deb. (red.) ...... 104 107 104 107 815 2 | January and July.. i 
,000 5 Henley’s Te egrapb Works Ordinary ..................... 14 16 14 15 - February and August uj 
15,000 5 | Do. 4 per Cent. Preferenoaeoe ee 53 6 | 51 6 8 13 0 T » = 
$50,000 | Stock E Do. per Cent. Mortgage Deb. Stock (red.)xd| 110 114 110 114 3 18 il m m S 

50,000 10 10/0 | India Rubber, Gutta Percha, &c,, Works 21 22 j 2 22 4 11 10 , » alt 
£300,000 100 4% Do. 4 per Cent. let Mortgage Deb. (red.) 100 104 100 104 31611 March and September 

87,350 12 12/0 Telegraph Construction and Maintenance ............ 37 4l 87 41 4 7 9 Maroh and — 39] 
£150,000 100 4 Do. 4 per Cent. Debenture Bonds, 1909 ......... 102 105 102 105 816 23 "n 

20,000 5 8 Do. Manufacturing Ordinary ...................- 9 10 9 10 810 0 s I 

20,000 5 2/6 Do. 6 per Cent. Cumulative Preference 5 6 | 51 6 43 4 sis yi 

80,000 5 5/0 | Willans and Robinson Ordinary . . . . . 13 U. 12 815 0 April and Ootober...... III 

„000 5 8/0 Do. 6per Cent. Cumulative Preference 7 7 7} 7 317 5 90 50 wee 
£100,000 | Stock 43% Do. K per Cent. 1st Mortgage Debentures 104 106 104 106 4 0 3 | May and November...) 105 
ELECTRIC RAILWAYS, TRAMWAYS, &c. 

12,000 10 10/0 | Blackpool and Fleetwood Tram ways q xd, 17 18 17 18 4 811 - e 
£167,900 100 5% Brisbane Tramway 6 per Cent. Debentures............ 104 106 | 104 106 414 4 ae Vis 

50,000 10 8% Bristol Tramways and Carriage Ordinar TN. xd 761 23 22 234 «s February and August 

25,000 10 47 Do. Cumulative Preference (£6 pald) ) 6 6 6 öf s Ne — 
£100,000 | Stock 4% Do. 4 per Cent. Debentures ................... 117 11s 117 118 878 n 16; 

12,000 10 .. British Columbia Electric Railway 5% Pref.. 10 10 108 105 » | s m 6 

30,000} — 10 9/0 | British Electric Traction Ordinary (Nos. 1 to 30,000), let 17 17, 18 368 ie | 

£15,000 10 T Do. (Nos. 60,001 to 75, 000) se sees 16 17 18 17 E d | 187 

30,000 10 6/0 Do. 6% Cum. Pref. (Nos. 90,001 to 60,000) ..| 13] By 13 13 478 BM 125 
8200, 000 Stock 5% Do. 5 per Cent. Perpetual Debentures ......... 1235 128 , Pe 12 818 0 E 

40,000 $ 170 3 ML & Belgrano 6% A Cum. Prof ii il | 4i Hi 5 17 1 T yt 

5500 „„ % J!! ³·ð » RN K 4 i vee eee 1 
320,000 | Stock 5% | r Cent. Debentures ........................ 105 108 105 108 412 7 m 

213,553 10 3/0 Central tando Enn 8 9& lu vi 10} 218 6 June and December | lo 

£855,000 | Stock MZ Cit and South London Railway Con. Ordinary .... 59 62 61 61 218 7 January and July. 4 

37,500 10 E (Nos. 22,501 to 60,000 0001 (£5. 10s. paid)...... 4 6 4 6 ib P 
£150,000 | Stock 57 Do. b per Cont. Perpetual Preference (1891)... 140 145 110 145 3 9 0 January and July. — 
4200, 000 Stock 57% Do. CCECCH˙J 7j E COD ahaa aerae i RON oue 132 137 132 137 818 0 . 
£187,701 | Stock 4% Do. 4 por Cent. Perpotual Dobenture ............ 125 130 125 130 $ 111 May anà November .. — 

20, 000 10 74% Imperial Tramways Ordinary. cess, i 2g 24 23 24 ee March and September ; 

10,000 10 6^ t Do. 6 per Cont. Preference e k1I5 151 15 163 816 2 ' m and" . 
£300,000 | Stock 44% t. Do. — 44 por Cent. Debenture. . .. . .. .. . .. .. 113 115 113 115 3 17 11 | January and July. . 

80,000 10 1/3 Kidderminatér & District E. L. X Tr'ct'n 6% Pref. ... 10 10 5 0 0 May and November - 

37,600 10 24% | Liverpool Overhead Railway Ordinary xd 9^, 8;. 9^ 9 5, 4 0 8 ' February and August one 

10,000 10 5% Do. 5 per Cont, P'reforonce. . xd 121“ 13 D. 4 | 3157! à č » 

125,000 | Stock 45. | iion Cent. Debenture ................. eene 105 107 105 107 81411 ^ January and Jaly...... e 
24,000 5 de New ‘Genera Traction Ordinary. . . .. . 4 1 33 1 ME - ** 
30,000 5 6/0 Do. 6 per Cent. Cumulative Preference... 4 5} 4i 5} 511 MM... c 
4,000 10 i Oldham, Ashton and Hyde Elec. Tramway Ord....... 18 19 18 19 ee | February and 
4,000 10 5/0 Do, Spor Cont. Preference . 101 103 K log 4 1111 ee T 
13,334 19 y | W Electric Traction Ordinary ..................... 105 A ri Tü á im ii ] ooo D 

0 6 per Cent. Cumulative Preference U | — A 
4540, 000 Stock 3% Waterloo and City Ordinary .............. F 101 104 101 108 217 8 June and December. 04 


* In caloulating the yield on this security, allowance has has been made for acorued interest, but not for redemption. 
t The London Stook Exchange Committee refuses to quote these, 
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PaRLIAMENT is beginning to make a decided move in the 
direction of establishing on broad and well-defined lines the 
limitations which are to be imposed on local authorities, with 
regard to their powers to carry on trading undertakings. The 
reference to the Joint Committee of the Lords and Commons 
on Municipal Trading is as follows :— 


To consider and report as to the principles which should govern powers 
given by bills and provisional orders to municipal and other local authori- 
ties for industrial enterprise within or without the area of their jurisdiction. 


It is to be hoped that the Joint Committee will proceed 
without delay to make recommendations of a practical and 
definite nature for meeting the urgent requirements of this 
important national question. What is needed, perhaps more 
than anything else, is that an end should promptly be put to 
the powers of local authorities to oppose useful private 
enterprise which they themselves are essentially incompetent 
to imitate. 
n 

Our American contemporary, the Electrical World and 
Engineer, calls attention to the promising field for electrical 
development in the replacement of mechanical systems of 
funicular haulage by a revival of what Prof. FLEEMING JENKIN 
called **telpherage." The telpher system, which had almost its 
sole exponent in a short length of mineral line at Glynde, 
was born out of due time; the electrical world was not 
prepared for its premature arrival, and was unable to grapple 
successfully with the many technical diffieulties it presented. 
Accordingly, telpherage had its short-lived day, and electric 


traction engineers turned their attention to the securer paths 


on terra firma. 
— — 


Bur, as our contemporary rightly observes, the problem of 
telpherage can be faced to-day with much better prospect of 
success than was its earlier lot. Technical difficulties which 
then appeared insurmountable are now non-existent, and to 
the engineer the task of erecting a workable and reliable 
telpher line would be, comparatively speaking, child’s play. The 
burden, indeed, is shifted wholly on to the financial side of 
the question; and the problem is, Will telpherage pay asa rival 
to mechanical funicular haulage? Naturally, there can be 
no conclusive answer in general terms; but the capital outlay 
and working costs of electric telpherage would be reasonably 


low, so that, in the vast majority of instances, it would be worth 


while to compare estimates with those for rival systems. 
Except in the case of very steep grades, or where electrical 
difficulties of a special nature presented themselves, telpherage 
would probably be found to have the advantage. We do not, 
of course, imply that telpherage is necessarily unsuited to steep 
grade haulage; but for this class of work the system would 
require modifications which in certain cases undoubtedly 
might place it at a disadvantage as compared with rope 


haulage. 


— 

Ir is natural to inquire to what particular uses telpherage 
might be applied. The permanent installation of telpher 
systems ſor the conveyance of minerals from quarries to 
railway trucks is one of its most obvious applications, and 
the one that is most likely to be developed first. But there 
are a large number of similar applications for which 
substantial and permanent installations might be erected. 
For temporary transportation it would also be of service. 
The spread of electric supply into agricultural districts, which 
promises to be brought about speedily after the advent of the 
** electricity-in- bulk undertakings, will undoubtedly suggest 
useful applications of telpherage to the collection of agricul- 
tural produce from fields and its conveyance to the local 
electric railway station or siding. By its simplicity the telpher 
system lends itself readily to this usage, and temporary 
telpher lines could quickly and expeditiously be erected over a 
farm, or group of farms, and be removed to another scene of 
operations after the crops had been gathered. The advantage 
of carrying all the goods overhead will appeal to the farmer, 
who would be averse from allowing a surface track to be laid 
over his fields. 
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Exectricity is being applied not only indirectly to assist the 
physician in diagnosis, as in the testing of muscles and nerves 
by an induction coil or by continuous currents, and in the 
employment of X-rays in the earlier stages of pulmonary com- 
plaints ,but also directly in stimulating local circulation, the 
removal of tumors, the curing of lupus, erysipelas, and other 
skin diseases. These, and many other cases mentioned in Dr. 
Lewis Jones’ Paper before the Institution of Electrical Engi- 
neers last week, sufficiently justify our assertion that what has 
undoubtedly become of immense importance as an adjunct 
to the resources of the physician in the curing of disease 
and the alleviation of pain should be assisted by the advice 
and experience of those whose daily work is employed in 
the various branches of electricity. To show that such assist- 
ance is really needed, we have only to refer our readers to 
the Paper itself, which reveals considerable room for 
improvement in the matter of the instruments and 
apparatus which the operator is compelled to employ. 
Mr. Morpey pointed out that the induction coil, of which 
Dr. Jones had shown them an example—beautifully lacquered, 
highly polished, and with plenty of brass mounts—had appa- 
rently undergone no change since Rusmxorrr first invented it. 
He asserted that there were plenty of men in the room who 
could design a more satisfactory instrument. Then why have 
they not done so? Is the curing of disease of less importance 
than the designing of a galvanometer? Much has been 
heard recently of the necessity for standardisation of electrical 
apparatus. Here is a notable instance of what the manufac- 
turer can do for himself in the manufacturing of instruments 
in large quantity of one size and pattern. Our instrument 
makers are apt to despise the class of instruments required 
for medical purposes, but if they will only turn their attention 
seriously to them, they will find that there is a large market 
ready to hand. 


— • i— 22 


Anglo-French Telegraph Convention.—A bill is before the 
French Chamber of Deputies approving the Telegraph Con- 
vention of Feb. 17th last between Great Britain and France. 

A Bachelor of Science ?—In an account of Mr. Marconi’s 
recent experiments before the King of the Belgians, L’ Etoile 
Belge of the 11th inst. refers to Major Flood Page, chairman 
of the Wireless Telegraph and Signal Co., as “ président de 
la société Wiveless.“ 

Appointment.— Prof. S. M. Kintner has been appointed to 
the chair of electrical engineering in the Western Pennsylvania 
University, in succession to Prof. R. A. Fessenden, who has 
joined the staff of the United States Weather Bureau at 
Washington. 

Theft of Electrical Energy in Germany.—It will be remem- 
bered that on several occasions it had been decided that to 
steal electrical energy from the supply mains in Germany con- 
stituted no criminal offence, as electrical energy could not be 
considered & material object. A law correcting this anomaly 
has now been passed by the German Reichstag. 

The Postal Telegraph Clerks’ Association.—The annual 
conference of this association was opened yesterday at 
Newcastle-on-Tyne. The proposals to be discussed include 
the increase of salaries, 21 days’ holiday, appointments in 
postal departments to be open to telegraphists, compulsory 
overtime to be limited to six hours weekly, and retirement on 
two-thirds pay, optional after 50 years of age and compul- 
sory at 60. 

New Cable Steamer.—There was launched from the yard of 
Messrs. Robert Napier and Sons, Govan, Glasgow, on Tues- 
day, a new twin-screw cable-laying and repairing steamer for 
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the Eastern Telegraph Co. The new vessel has been 
christened the John Pender,” thé ship of that name 
formerly in the company’s fleet having been disposed of. The 
dimensions of the new vessel are briefly as follows: Length 
between perpendiculars 305ft., breadth 41ft., depth 26ft, Sin. 


Wireless Telegraphy in Belgium.—On Saturday last, Mr. 
Marconi gave a demonstration of his system of wireless 
telegraphy before the King of the Belgians. The instruments 
were placed in rooms about 500ft, apart, and the signals had 
to traverse thick walls. All the messages, including one 
written by the King, were most satisfactorily transmitted. 
A daily contemporary states that his Majesty has promised to 
support the adoption of the system in Belgium generally and 
in the Belgian army particularly. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus .... ......... June 21, 1899 ... — 
Cayenne— Pinbieros .......... Oct. 11, 1899  .. — 
Tangier—Tarifa ........... .. ... Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16, 1900 — 
Ceara—Marauh am Feb. 20, 1900 — 
Para — Maranam Mar. 2, 1900 — 
Hong Kong— Macao TN Mar. 6,1900 ... Mar. 11,1900 
Móle-St. Nicolas—Cap Haitien Mar. 7,1900 .. — 
Jeddah—Suakim.................. Mar. 15,1900  ... 


Indo-European Telegraphs.— An announcement has been 
made in the Ruesian journals on the subject of the prolonga- 
tion of the concession of the Indo-European Telegraph Co. 
This concession expires on March 81, 1905, but has now been 
prolonged for 20 years beyond that date on the company's 
agreeing to pay 174 per cent. in lieu of the existing 10 per 
cent. on all Indian and Indo-Chinese messages carried over its 
wires. In the event of any complications arising, upon notifi- 
eation by the Russian Government the company undertakes 
to place its lines on Russian territory unreservedly at the 
disposal of that Government. 


International Congresses at Paris.—The following is & 
detailed list, with dates, of the congresses to held in Paris 
during the present year, which are to be concerned with 
electrical or allied subjects :— 

August. 
6—11 Chemistry. 
6—11 Mathematics. 


June. 
18—23 Mining and Metallurgy. 
25—30 Aeronautics. 

Jul 


y. 6 -11 Physics. 
9—13 Automobiles. 18 -25 Electricity. 
9—13 Testing of Materials. 
16—18 Management of Steam September. 
Engines. 3— 5 Gas. 


| 
19—25 Applied Mechanics. ! 
25—28 Photography. | 
25—31 Applied Chemistry. 
27—Aug. 1 Medical Electricity. | 
Telephone Statistics in New South Wales.—Telephony in 
New South Wales is gradually gaining in popularity. During 
the year 1899, 268 new subscribers were connected to the 
central exchange in Sydney, 977 to suburban exchanges, and 
286 to country exchanges, bringing the total number of 
subscribers to the Sydney exchanges to 6,694 (of which 
3,322 are on the central), and the total of country 
exchanges to 862—a grand total of 7,556. The number 
of instruments in use on December 31, 1899, was 10,119, 
including private telephones and extension instruments. 
On that date the number of exchanges working was: 
Central exchange, 1; suburban exchanges, 28; country 
exchanges, 14: total, 38, against 33 for 1898. There are 71 
out-going and 118 in-coming junction wires at the central 
exchange, 50 junction lines between suburban exchanges, and 
three long-distance trunk lines from Sydney to Newcastle, 
Bathurst and Katoomba. All three of the latter were opened 
in 1899. 


The American Pacific Cable—The United States Senate 
has just published, as an official document, the argument made 
by Mr. Herbert Satterlee on behalf of the claims and abilities 
of American manufacturers to make the proposed Pacific cable, 
and urging the retention of the American manufacture 
clause in any bill passed for such a cable. If this provision 15 
retained in the Act of Congress providing for the cable, i 
is expected in America that foreign makers will be forced to 
go over to America and organise companies. Mr. Satterlee 


20 - 29 Railways. 
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estimates $8,000,000 for making the cable and $4,000,000 for 
laying it. It is understood that Mr. Satterlee was primarily 
retained by one of the leading wire and cable companies in 
this country, which has its headquarters in New York, namely, 
the Safety Insulated Wire and Cable Co. Mr. J. W, Marsh, 
Vice-president and general manager of the Standard Under- 
ground Cable Co., also made a statement before the Senate 
committee, in which he urged the ability and responsibility of 
that concern to undertake the work. 

Telephone Companies in the United States—The Erie 
telephone system, the largest Bell system in the United 
States, has passed into the control of the Telephone, Tele- 
graph and Cable Co. of America. The latter company was 
organised with a capital stock of $80,000,000, to form a rival 
system of the Bell, which should extend throughout the 
country and absorb all the independent telephone oom- 
panies. The Erie Co. controls five networks operating 
in various states throughout the country, principally in the 
west, and employs $22,000,000 of working capital. The 
combined interests of the Erie Co. on Feb. 15 had 
155,000 telephone stations in 2,300 cities and towns, and 
250,000 miles of wire, of which 80,000 is long-distance 
service. The Erie Co. is a Bell licensee, and as such 
has the legal right to continue to use the Bell patents in all 
the territory in which it operates. It is one of the few Bell 
licensee companies, however, the control of which is not 
held by stock ownership in Bell hands. 

Expiration of the Edison American Three Wire Patent.— 
The American Electrician announces that on the 20th of this 
month patent No. 274,920, issued on March 20, 1888, to 
Thomas A. Edison, and now owned by the General Electric Co., 
expires by limitation. 
patent (corresponding to the famous Hopkinson patent in this 


country) for three, five, or multi-wire systems with any number 


of conductors, and as a patent has been generally respected 
throughout its life until within the last few months. It was 
strongly drawn, the wording showing on the part of the in- 
vertor an almost prophetic comprehension of the conditions 
which would exist during the life of the patent, and the draw- 
ings showing several modified arrangements for balancing 
which have since been either used or proposed. Among these 
are storage batteries and the use of a third brush on a commu- 
tator delivering from its positive and negative ends the full 
voltage between the outer conductors. The patent claims 
strongly the use of what is termed a compensating conductor 
or conductors, and now generally known as a neutral. At 
the expiration of this patent three, four, or five-wire systems, 
with almost any means of obtaining a balance, will be open 
to public use. 

Electrical Treatment of Skin Diseases.—Apropos of Dr. 
Lewis Jones’ Paper on “The Application of Electricity in 
Medical and Surgical Practice,” which was read at the last 
meeting of the Institution of Electrical Engineers, it is inte- 
resting to note the extent to which the violet rays proceeding 
from the arc are being employed both in Denmark and in the 
United States in the healing of certain skin diseases, such as 
lupus, erysipelas, &c. This action appears to be due to the 
ability of the chemical rays to destroy germs and bacteria; 
and the light from an ordinary arc lamp, which is so intensely 
rich in all kinds of these rays, is found eminently suitable for 
this purpose. The method originated with Dr. Finsen, of 
Copenhagen, and a writer in the Electrical World of New York 
describes the apparatus which has been successfully employed 
in the United States for this purpose. The radiations must be 
very intense. The arc, which is rated at 22,000 c.p., and 
takes 80 amperes at 85 volts, is concentrated by means of a 
metallic reflector and passed through a tube filled with water 
and having at the terminal end a system of quartz lenses. 
The purpese of the water is to cool the radiation, that of the 
quartz lenses to filter out all but the violet rays. We under- 
stand that Dr. Finsen has successfully treated 350 cases by 
this method, which has been described as unfailing whenever 
applied. l 

Will.—The whole of the estate of the late Prof. D. E. 
Hughes has been valued at £478,084. 9s. 8d., including 
personalty of the net value of £472,704. 15s. 4d. By his 


This is the fundamental American 
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will, dated May 9, 1898, he leaves to his wife a sum of £20,000, 
together with all his personal effects, medals, papers, and 
foreign securities, and to his personal relatives and friends & 
totalof £31,000, He left also to the Institution of Electrical 
Engineers £2,000, to the Société Internationale des 
Electriciens £2,000, to the Royal Society and to the 
Académie des Sciences £4,000 each, to be used as a prize fund 
for discoveries in physics, particularly in electricity and mag- 
netism ; and to the Royal Institution a sum of £1,000. The 
whole of his entire residuary personal estate is to constitute a 
trust fund, to be called the “ David E. Hughes Hospital Trust 
Fund,” of which the first trustees are to be the treasurers of 
the Middlesex, London, King’s College, and Charing Cross 
Hospitals, who are to retain the capital of this fund in, as far 
as possible, its present state of investment, and to pay during 
their lives to his wife £1,000 per annum and to his sister 
£600 per annum. One half of the remaining income is to be 
allowed to accumulate during the next 21 years and then 
added to the principal, and meanwhile the other half, and 
ulitimately the whole, of the income is to be divided equally 
between the above four hospitals. Subject to the above 
annuities, the sum at present available for the Hughes 
Hospital Fund is estimated at from £800,000 to £350,000. 
Obituary.— We regret to announce the death, last Saturday, 
of Mr. G, J. Symons, at the age of 61. George James Symons, 
an eminent meteorologist, was perhaps best known as the 
founder of the British Rainfall Organisation and the publisher 
of Symons’ Monthly Meteorological Magazine, but he also 
devoted much attention to the study of atmospheric electrical 
phenomena, being appointed a member of the Lightning Rod 
Committee of the Royal Meteorological Society. In 1878 he 
was elected a Fellow of the Royal Society, in 1880 he was 


president of the Royal Meteorological Society, and subse. 


quently performed the duties of secretary to the latter society 
for several years. He was made Chevalier of the Legion of 
Honour in 1891, and in 1897 was awarded the Albert medal of 
the Society of Arts. Mr. Symons was also a member of one of 
the sub-committees for the National Physical Laboratory. 

We deeply regret to announce also the death of Dr. Thomas: 
Preston, F.H.S., which occurred at his residence in Dublin 
on March 7, at the early age of 89. Dr. Preston had already, 
in his short life, earned a considerable reputation as a phy- 
sicist, and in connection with his researches on the Zeeman 
effect had done more than anyone to advance our knowledge 
of that subject. He was more generally known, however, as 
the author of the well known Theory of Heat and Theory 
of Light,” which since their publication have been the most 
popular English text-books on these sciences. He was elected 
a Fellow of the Royal Society in 1898, and held also a Fel- 
lowship in the Royal University of Ireland. His career had 
been one of great promise, and the scientific world will feel 
deeply the loss it has sustained. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 
ROYAL INSTITUTION. 


$ p.m. Afternoon Lecture II. on Polarised Light," by the Right 
Hon. Lord Rayleigh, F.R.S. 


SATURDAY, March 17th. 


MONDAY, March 19th. 


SOCIETY OF ARTS. 
8 p.m. Cantor Lecture III.: Photography of Colour,” by E. Sanger 
Shepherd. 


WEDNESDAY, March 21st. 


RoyaL MicnoscoPICAL SOCIETY. 
7.80 p.m. Meeting at 20, Hanover-square, W. 
RoyaL METEOROLOGICAL SOCIETY. 
7.90 p.m. Ordinary Meeting at the Institution of Civil Engineers, 
„Great George-street, Westminster, S. W. 


THURSDAY, March 22nd. 


f INSTITUTION OF ELECTRICAL ENGINEERS, 
8pm. Ordinary General Meeting. Paper to be read. Storage 
Battery Problems,” by E. J. Wade. 
FRIDAY, March 23rd. 
PHYSICAL SocIETY. 


5 p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) An Electromagnetic Experiment, by Prof. 
S. P. Thompson, F. R. S.; (2) Some Experiments illustrating 
E by P. E. Shaw; (3) An Electrical Micrometer, by 

. E. Shaw. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournter p'Arsz.] 


Discharge through Argon and Helium.— The difference of 
potential between the surface of the cathode and the outside 
of the negative glow is a constant, independent of the current 
-and the pressure, provided there is no chemical action on the 
cathode and the glow does not cover the whole of the cathode. 
This constant potential difference is known as the cathode-fall 
of potential. R. J. Strutt has measured it in helium and 
argon. In ordinary gases it is 800 volts. In helium it is 
226, while in argon it is 167 volts. The case of 
argon presents peculiar difficulties, inasmuch as the 
positive column insists on curling round the cathode, 
a phenomenon which does not seem to have been observed in 
any other gas. The difficulty was finally overcome by giving 
the cathode the shape of a disc which nearly filled up the 
cross section of the tube. An interesting investigation was 
that of the conductivity of helium under the influence of 
Röntgen rays. Experiments in which the conductivity of air 
and helium respectively was brought to a maximum by strong 
X-ray ionisation showed that the rate at which ions are pro- 
duced in helium is about half that at which they are produced 
in air. The expenditure of energy in this process is also 
less. The ions of all monatomic gases are probably split up 
into something smaller. 

[R. J. STRUTT, Phil. Mag., March, 1900.] 


New Thermo-Couple.—In the course of a determination of 
some of the physical properties possessed by various new alloys 
of iron prepared by Hadfield, of Sheffield, W. F. Barrett 
came across one which possesses remarkable properties. It 
consists of 68:8 per cent. iron, 25 per cent. nickel, 5 per cent. 
manganese, and 1:2 per cent. carbon. Its temperature 
coefficient is very small, but its resistivity is no less than 
97°52 microhms per cubic cm. Coupled with pure iron, the 
new alloy shows a pretty steady increase of E.M.F. up to 
about 250deg. After that it becomes stationary until white 
heat is reached, and there is even a slight dip in the curve 
in the region of red heat. The stationary value of the E.M.F. 
is very high, being nearly 4,000 microvolts. No correspond- 
ing anomaly is shown at lower temperatures, the ordinary 
behaviour of thermo-couples being exhibited down to — 80 deg. 
A small thermo-electric battery formed of 25 strips of pure 
iron and of the new alloy gives an E.M.F. of 0:1 volt when 
heated over any flame. The author also describes a peculiar 
hysteresis effect obtained with copper-steel couples, in which 
the temperature of the neutral point is not the same during 
heating as during cooling. This is generally the case when 
iron is one of the elements. 

LW. F. BAnnzrr, Phil. Mag., March, 1900.] 


Electrolytic Convection in Vacuum Tubes.—J. J. Thomson 
has described a case of apparent electrolytic convection of 
chlorine through hydrogen. A small quantity of chlorine is 
introduced into a capillary tube filled with hydrogen at a low 
pressure, and a discharge from an induction coil is sent through 
the tube. On examining the tube with a spectroscope, the 
chlorine is seen only at the anode, and on reversing the current 
the chlorine appears at the new anode, and so on as often as 
the current is reversed. The most obvious explanation lies in 
electrolytic convection, but it is not at all certain that the 
chlorine does not pervade the whole tube, and is only discovered 
at the anode on account of the high temperature which exists 
there. H. Morris-Airey has therefore made a crucial experi- 
ment to decide between the two views. He attached two 
vacuum tubes to each other, end to end, and first used the 
anode of the one and the cathode of the other as electrodes, 
neglecting the two electrodes in the middle. If the electro- 
lytic convection hypothesis were correct, a spectroscopic 
examination should reveal the existence of chlorine only in 
that tube whose extreme electrode was used as an anode. 
On separating the two tubes, however, the author found that 
the chlorine lines had the same intensity in both. 


[H. Monnis-Arggv, Phil. Mag., March, 1900.] 


Electrical Treatment of Tuberculosis. —A continued applica- 
tion of d’Arsonval’s high-frequency current method to the 
treatment of pulmonary tuberculosis has, according to E. 
Doumer, a very happy effect in the earlier stages of the 
disease. The treatment consists in the application of the 
high-frequency brush discharge to the surface of the skin just 
above the diseased tissue for about five minutes per day. The 
author takes no precautions to avoid sparks, which are not 
painful in this case. The various symptoms of the disease in 
its first stage do not disappear at the same time, Night fever and 
perspiration disappear almost at once, and do not return after 
treatment. Theappetiteismuchimproved, and the weight rapidly 
increases. The coughing fits are at first increased, but after 
about a month of the treatment the coughing becomes less 
persistent and less painful. Expectoration is much reduced, 
and the number of bacilli diminishes, subject, however, to 
occasional relapses. The last symptoms to disappear are 
the stethoscopic sounds, which are not usually arrested till 
after six or eight months of treatment. Seventeen cases in 
all were treated, all successfully. Two of them were in the 
initial stage, while a few showed advanced signs of softened 
tissues. No relapses have oecurred so far. 

[E. Doumgr, Comptes Rendus, Feb. 26, 1900.) 


Theory of Stratified Discharges.—Considering the case of a 
one-dimensional discharge between two parallel and infinite 
plates, Thomson arrived at a differential equation connecting 
y, the semi-square of the electric intensity at a point, with z, 
a co-ordinate measured along the line of discharge. It is 
impossible to solve this equation in finite terms, but Thomson 
has drawn a graph giving an approximate value of y for every 
value of.r, thisgraph satisfying the differential equation at every 
point and also the terminal conditions at the electrodes. The 
graph is convex to the axis of . at every point, and therein lies its 
fundamental difference from the graphs derived from experiment, 
which are concave to the axis of z wherever the discharge is 
luminous. J. H. Jeans shows that Thomson's equation, based 
as it is upon the ionisation hypothesis, represents an ideally 
steady discharge, which is, however, unstable under actual 
conditions, just as a jetof water becomes unstable at a certain 
point and breaks up into drops. He gives an alternative 
solution of the differential equation, which shows that the 
intermediate portion of the curve may be broken up into a 
series of arches. These arches represent the luminosity pro- 
duced at all points where the number of ions recombined 
exceeds the number of those which are being dissociated. 

[J. H. Jeans, Phil. Mag., March, 1900.) 


Theory of Atmospheric Hlectricity. According to Exner, 
atmospheric electrification is chiefly due to the fact that large 
bodies of water, in evaporating, lose the charge they possess 
and communicate it to the atmosphere. This was denied by 
G. Schwalbe, who found that hot water evaporating from 4 
metallic dish did not carry off any perceptible portion of the 
charge of that dish. This, again, was controverted by H. 
Pellat, who discovered 5 per cent. or 10 per cent. of a difference 
in the gradual loss of the charge of the vessel accordingly as 
it was filled with water or not. Schwalbe has therefore 
repeated his own and  Pellat's experiments, using the 
higher voltages employed by the latter, and testing both 
for positive and negative charges. The differences produced by 
evaporation were again very slight, and did not exceed the 
experimental errors. This is all the more remarkable, as 
vessels filled with fine silica and electrified lose their charge 
when the silica is blown off. The author attributes Pellat's 
positive result to small dust or metallic particles, which are 
torn off as soon as the dish is charged. That there is no 
transfer of electric charge from a liquid to its nascent vapour 18 
a fact of high theoretical interest, the full investigation of 
which must shed some light on the constitution of liquids. 

[G. SCHWALBE, Ann. d. Physik, No. 2, 1900.] 


“Electrical Phenomena."—On Saturday, March 17, at 
8 p.m., Prof. Carey Foster, F.R.S., will deliver his presidential 
address on this subject before the Morley, College Faraday 
Society, Waterloo-road, London, S. E. 
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THE METROPOLITAN ELECTRIC SUPPLY CO.'S NEW WORKS. 
(Concluded from page 697.) 


Step-up Transformers and High-Pressure Switching Gear.— 
From the engine room, cables run in a subway to the trans- 
former house, where the extra high-pressure switching 
apparatus has also been installed. The cables pass through 
cut-outs (Nalder Bros, and Thompson’s pattern) in the base- 
ment, and then to switches placed above the ‘transformers in 
the high- pressure switch room. Fig. 22 is a view of one side 
of this room, showing the step-up transformers, and Fig. 20 
shows the extra high-pressure fuses placed on the opposite wall. 


One end of the extra high-pressure winding is earthed, but 
there are no earth shields or Cardew earthing devices. Every 
transformer has been subjected to the following tests : 15,000 
volts for half-an-hour across the primary coil, one pole being 
connected to the secondary winding and frame of the trans. 
former ; and a pressure of 2,000 volts between secondary and 
case for half-an-hour, An unusual feature in transformers of 
such a large size and for such high pressures is that they are 
not in cases, and to this arrangement and the thorough venti- 
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Fic. 12.—DxzTAIL or ExTRA Hion Pressure Main Switca. Scale, one-eighth. 
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Fic. 15.—D1AGRAM or HIGH-PRESSURE Fuss CONNECTIONS AT WILLESDEN, 


The transformers have been made by the British Electric 
Transformer Manufacturing Co., and are of the Berry type. 
When the last one or two have been put in there will be 14, 
each of 250 kw. capacity, equivalent to seven two-phase 
500 kw. sets, as the transformers for the two phases are inde. 
pendent of one another. Each transformer is 2ft. 9in. in 
diameter by 6ft. 8in. high, and weighs about4 tons. Substantial 
under.carriages of steel joists with massive rollers are fitted 
to all the transformers, so that they can be moved with 
facility. For transport purposes, a pair of steel joists are 
attached to each transformer, and to these trunnions are fixed. 
The transformer is then handled in the same way as a big gun. 


lation provided not only in the iron but also in the winding, 


the remarkably cool running is due. A temperature test, the 
makers inform us, shows the rise after a 12-hours run on 
full-load to be only 40°C. This is attained without the use of 
air blast, oil, or any device other than the free circulation of 
air. The specified efficiency is 98 per cent, at full load. 
The transformation ratio is 21: 1—i. e., primary coil 528 
volts and 497 amperes, secondary coil 11,000 volts and 28 
amperes. 

Above the transformers is placed the high-pressure switch- 
gear. All the high-pressure gear has been designed by Mr. 
G. W. Partridge, of the London Electric Supply Corporation, 
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and manufactured by the Indiarubber, Gutta-Percha and 
Telegraph Works Co., of Silvertown. The details have been 
most carefully worked out by Mr. Partridge, and the gear is 
undoubtedly one of the most interesting features of the whole 
system. Each of the high-pressure switches is worked from a 
lever on. the floor, and the primary and secondary circuit 
switches are in each case combined. Fig. 12 shows one of 
these switches in detail. It is mounted on a U-shaped 
casting, and the two parts of the switch are insulated 
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Fic. 14.— ARRANGEMENT OF WATER RESISTANCE AND LEVER FoR “ "MAIN 
DiscHARakn." 


from one another by corrugated collars of ebonite 
A long steel spring, attached to the extra high tension 
brass lever, catches in a clip as the switch is being 
switched off, and breaks contact some time after the main 
contact has broken, thus taking the spark. The system of 
insulation is clear from the drawing. It will be seen that 
there is a very long path for surface leakage from the extra 
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Fra, 15.—SROTrION OF Extra Hiem PRESSUBE TRUNK Main, 


high-tension metal parts. A notable point is the way the 


ammeter is connected. This is on the extra high pressure 
side, and contact is made to it by means of a pin passing 
through an ebonite collar. The ammeter is what Mr. 
In this 
case, Mr, Evershed notwithstanding, it is difficult to see any 
But even 


Evershed would call ‘standing on its terminals.” 


objection, as an excellent screwed contact is made. 


if this added slight difficulties in the construction of the 
ammeter, such matters may well be subordinated to the 
necessities of the switchgear in extra high tension work. It 
may be added that in the actual switch the ammeter is 
situated rather higher than shown in the drawing, the lugs 
to which it is attached projecting upwards slightly. This 
switch is used -for switching in the low-tension side of the 
transformer and for switching off both the high-tension and 
low tension sides, but the switching on of the high tension is 
done at the fuses, a diagram of which is given in Fig. 18. 
The two phases are separated, one being brought to each 
side, and distinguished as the blue phase and red phase respec- 
tively. In addition, the spare cable is brought to the middle 
of the board, eo that it can be used on either phase. All the 
outers of the concentrics are connected together by a copper 
bar and earthed, the other conductors going straight to the 
lower fuse terminals. Two fuee: in parallel are used in each 
case. At light loads one of these only is used ; as the load gets 
heavier, the second one is putin. The reason of this is that 
if a fault developed in the main at light loads, and both fuses 
were in, a tremendous amount of energy would be expended 
at the fault itself before the fuse blew, and the damage might 
be considerable. The construction of the fuses is clearly seen 
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Fra. 16.—DiAGRAM or TERMINAL BOARD AT SuB-Srariox. 


in the general view (Fig. 20). They consist of stoneware 
tubes 4ft. 6in. long, covered with a specially high insulation 
tape, and divided in the middle by a short length of 
toughened glass tube, which serves as a window. The lower 
part is partially filled with sand, and in the upper part are 
ventilating holes. The fase itself consists of several tinned 
copper wires connected in parallel. The man who puts these 
fuses in stands on a little platform, clearly seea in Fig. 20, 
which is covered by a rubber mat lin. thick and mounted on 
fairly high corrugated porcelain insulators. 

In describing the method of switching in, it is necessary t0 
refer to the main discharger," which was introduced by Mr. 
Partridge at Deptford as long ago as 1898. Instead of switch 
ing the main directly to the transformer terminal, it is first 
switched on through the primary of a charging transformer. The 
secondary of this is connected to a water resistance (shown 
in Fig. 14), which is adjustable by means of a lever in the 
middle of the room in front of the fuses. There are two 
these charging transformers, one for each phase, two water 
resistances, and two levers which can be interlocked. The 
secondary of the charging transformer being first on open 
circuit, this apparatus interposes a considerable amount 0 
self-induction, and the current to charge the main is gradually 
increased by lowering the upper lead plate of the water resist- 
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ance. When this reaches a low enough position, the main 
fuse is put in and the charging transformer switched out. 
The reason for this precaution is that, owing to capacity 
effect, if the main were switched on directly instead of 
gradually, the.rise in pressure might be very great, and it 
would at any rate cause a fluctuation in thé consumers’ 
pressure, even if it did not damage the main or the step-down 
transformer at the other end. In switching off, the reverse 
operation takes place. 

The connections of this spare main are so contrived that it 
is impossible by any error of the attendant to switch it on to 
both fuses at once. This is the reason for what at first sight 
would appear to be an excessive number of plug connections. 
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tow-path the ducts are filled with pitch around the cables, but 
those in London are merely filled up with sawdust to prevent 
the accumulation of gas. Fig. 18 is a view taken of the canal 
bank while the mains were being laid. All the work on the tow- 
path was carried out by the British Insulated Wire Co., 
who also made the joints in the London sections of the 
trunk cable. 

Fig. 17 is a disconnection box for extra high pressure, 
designed by Mr. G. W. Partridge. An ebonite plate half-way 
up the box divides it into an upper and lower portion, and 
through it the terminals from the cable project for the attach- 
ment of the links. The inner conductor is not in immediate 
contact with this ebonite plate, as it is seen that an ebonite 


END VIEW 


Fic. 17.—Discornectinc Box For 10,000 Vott Concentric CaBrE. Scale, one-eighth. 


All regulation is done at the sub-stations by means of 
regulating turns on the step-down transformers. A small 
telephone exchange in the high-pressure room at Willesden 
enables the works to communicate with the sub-stations. 


Trunk Mains.—From Willesden to Paddington the extra 
high pressure trunk mains are laid in the tow-path of the Grand 
Junction Canal, and the remaining portions to the various 
sub-stations are laid in the roadways, following the routes 
shown in the map published in our last issue. The cable is of 
the British Insulated Wire Co.’s manufacture. As already 
explained, there is one concentric cable for each phase. The 
cable is duplicated, and the fifth cable is as a reserve in case 
of breakdown. They are of the British Insulated Co.’s usual 
paper-insulated type, with flat wires for the outer conductor. 
As this conductor is earthed at the Willesden end, the 
insulation between it and the lead is not very thick. From 
Willesden to the Amberley-road station the section of each 
conductor is 0:25 sq. in.; from Amberley-road to Burwood- 
mews, 0:19 sq. in.; from Burwood-mews to Manchester-square 
and thence to Rathbone-place, 0:09 sq. in. A section of the 
0-20 sq. in. cable is shown in Fig. 15. Joints in the cable 
are made “solid,” the insulation employed for them being 
cotton tape, boiled in resin oil, alternating with layers of mica. 
The lead sleeve, which is drawn over the cable ends before the 
Joint is made, is of exceptionally large diameter, and is filled 
up with insulation after the joint is completed and the ends of 
the sleeve have been soldered. The cable is laid in flat caat-iron 
ducts 15}in. wide, 5jin. deep and in 6ft. lengths, not including 
the socket. The ducts are five-way, and the depth is sufficient 
to take a second cable in each way when required. The four 
partitions have a thickness of gin. at bottom and 3in. at top. 
Cast-iron covers jin. thick are merely laid on the trough with- 
out jointing. Special sections of duct, without partitions, 
are employed to contain the joints in the cable. On the canal 


collar passes over the brass rod leading from it. The upper 
part of this collar is corrugated, and it is surmounte by and 
ebonite cap which screws on to the top of the terminal screw. 
Thus the length of the path for surface leakage is very great, 
and no danger of gradual leakage need be anticipated. The 
lower part of the box is filled with oil. The box is split, and 
the cables are led in on either side through compound glands. 
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Fic. 18.—Layina Mains ox Tow-PaTH or CANAL. 


Sub-Stations.—The step-down transformers are of 100 kw. 
capacity each, and reduce the pressure to 1,000 volts. They 
are 2ft. 2in. in diameter by 4ft. in height, and weigh about 
25 cwt. Each is mounted on an under-carriage similar to 
the step-up transformers at Willesden» The middle of the 
secondaries is earthed, and no earth shields or Cardew 
devices are used. Some of the windings of the secondary 
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are connected to a regulating switch so as to give a range | minal of the primary of this transformer. If the connection 
of adjustment of 120 volts in 12 steps of 10 volts each. | has been made correctly at Willesden, the transformer is 
Intermediate points between the steps are connected | merely short-circuited; but if, in error, the spare cable has 
through choking coils, to avoid short-circuiting the trans- | been connected to the red-phase at Willesden, a current 
former coils, just in the same way as in an accumulator | passes through the transformer and the pilot lamp in the 
switch except that choking coils are employed instead of | secondary will light. 
resistances. | Another important point to be observed in the switching 
. In general the switchgear at the sub-stations is similar to | gear is that the transformer must not be switched on to take 
that at Willesden, but some modifications are necessary to | full load at once, without first magnetising the iron with s. 
meet the different requirements of the case. In each sub-station | small current. This is simply effected by arranging the com- 
the extra high pressure cables are led in and out again, and | bined switch so that the secondary is »witched on first and 
are brought to a terminal board, shown diagramatically in | the primary afterwards. 
Fig. 16 and in the photographic view in Fig. 19. The - From the terminal board connection is made through the 
numbers on the plug holes correspond to those of the cables, large single-pole switches on either side (Fig. to the 'bus 
and the board is single. pole, all the outers being connected bars over the transformers on the opposite wall of the sub- 
together below. The connections for the spare cable are | station (Fig. 21). The low-pressure (1,000 volt) part of the 
interesting. Provision has to be made to avoid the possibility | switches is clearly seen in the latter figure. . 
of this main being connected to the red-phase at one end and In concluding this article we must express our thanks to 
the blue-phase at the other. This arrangement is clearly , the Metropolitan Electric Supply Co., who have afforded us 
understood by reference to Fig. 16. If, as an example, it is | every facility during its preparation. Mr. Bailey, Mr. Todd, 
desired to employ the spare main of the blue-phase, the | and Mr. Holbrow have spared no pains in showing us all that 
attendant in the London sub-station, before he connects up was to be shown, and explaining all matters in connection 
this main, must ascertain that Willesden has actually made , with the new works; and Mr. Partridge was kind enough 
the connection to the blue-phase. To do this he inserts a | personally to go through with us all the details of his ingenious 
plug to connect the spare cable to the primary of the safety | switch-gear. Some of the contractors have also given us 
transformer, and a test plug between the two smaller holes to interesting information as to the plant and material manu- 
connect the blue-phase at the sub-station to the other ter- factured by them. 
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ELECTRICALLY DRIVEN SURFACE CONDENSING PLANT FOR GLASGOW ELECTRICITY WORKS. 


The accompanying illustration shows the group of electri- 
cally driven surface condensing plants recently erected at the 
new Corporation electricity works at Glasgow by Messrs. W. H. 


to the motors, while the ** Conqueror " centrifugal circulating 
pumps are direct-coupled to their motors and run at a higher 
speed. The air pumps have an effective displacement ‘of 


CONDENSING PLANT FOR THE New ELECTRIC SUPPLY WORKS OF THE GLASGUW CURPOBATION, 


Allen, Son and Co. As this plant embodies several improve- | 2:86 cubic feet per revolution, obtained by cylinders of 12in- 
ments in the type of condensing plant usually manufactured | diameter and a 12in. piston stroke. The circulating pump 
by this company, some particulars of it may interest our are provided with suction and discharge pipes llin. 1? 
readers. There are three independent or self-contained sets, diameter, the diameter of the impeller being 17in. 4 Our 
each capable of dealing with 27, 000lbs. of steam per hour. illustration shows the entire plant erected in the manu 
Tke elements of each set consist of the surface condenser, a | facturers’ shops, and from the view given it will be seen that 
three-throw Edwards air pump and a centrifugal circulating | the plant is very compact. The motors driving the pump 
pump, the pumps being driven by electric motors. Within | are supported on brackets cast on to the condensing casing. 
the cylindrical cast-iron casing of the condenser there is a | When dealing with full load the air pump motors require 
cooling surface of 2,550 sq. ft., composed of longitudinal | about 10 amperes at 520 volts and the circulating pumps. 85 
brass tubes and brass tube plates. The'air pumps are designed | amperes at the same voltage. We understand that the plant 
to run at 160 revs. per min., and are geared by Hollick’s gear | has given perfect satisfaction as to efficiency and good running. 
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ELECTRIC HAULAGE IN MINES.* 
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* 
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Within the last ten years great strides have been made with the 
electric motor for bauling coal along the main roads of mines. While 
there have been failures in the use of this power, they have generally 
been due to the fact that persons who tried to apply it did not under- 
stand the requirements of the mine; to-day electric motors are as 
much a success in mines as they are along the streets of a city. The 
firat thing to be decided, upon the introduction of electric haulage, is 
the weight of the motor needed, as this i3 one of the most important 
pointe. This the mining engineer and mine manager can estimate 
from a knowledge, as approximately as possible, of the maximum 
grade he expects to maintain in his mine. 

After deciding the maximum grade, the distance the coal must be 
hauled, and the amount to te hauled, by comparing these figures 
with some other motor in use a fair judgment can be formed 
as to the weight of motor required. A 10-ton motor, travelling at 
the rate of six or eight miles per hour, can haul 18 loaded cars 
weighing 1, 300lb. acl, with 4,0001b. of coal, up a 2 per cent. 
gradient, if the cars are in fair condition, with 16in. wheel, and 
kept well oiled. After deciding on the weight of the motor, the 
next thing will be the size of rail needed. A 251b. rail for 74-ton 
and 30lb. rail for a 10-ton motor will make good tracks. The tracks 
should be kept as dry as possible. When it is very difficult to keep 
them dry and where the bottom is soft, it may be expected that there 
will be much trouble with the track, and it would probably not be a 
desirab'e system under the:e circumstances. Curves should be 
made of as small curvatures as possible, although it is surprising 
on what sharp ourves they can be worked. The track is an 
important thing, and care should be taken in laying it; on sha 
curves, and also. opposite the frogs, guard rails should be used. 
Efforts should be made not to have a curve exceeding 25ft. radius. 
A good rule is to lay a straight-edge 10ft. long agaiust the 
inner side of the top of the outer rail, then measure from the 5ft. 
mark of the stra'ght-edge to the inner side of the rail. This dis 
tance should not exceed Gin. The height of outer rail should be 
measured with the 10ft. straight-edge, a3 given in the above rule, 
aud one-third of the distance to the rail makes a good height for 
the outer rail. Either stub or point switches can be used with equal 
success. A motor for a 42in. gauge track should be built 414 in. 
inside of flanges, which will give a wider wearing surface to the tyre 
and a much longer use. 

_ lf the mine is a drift, the work of wiring will be simple. If a 
shaft, use insulated wire to the bottom ; usually the air shaft is 
used. If the shaft is wet, run the wires through a pipe hung in the 
shaft. If the wire is to be carried down a drill hole or the shaft 
he deep, much more care should be taken, using wire that is well 
insulated and has a lead covering. Along the hauling roal some 
ineans of supporting the hangera must be used. A good way when 
the roof is suitable i; to drill two holes about 2in. in diameter, 
lOin. deep and Iſt. apart, crosswise over one of the rails; then 
drive wooden plugs in the holes As it is important to have the 
hangers of uniform height above the rails the plugs should be 
long enough to allow them to be sawed off at the proper height 
above the rails; then nail a piece of wood lèin, X Ain. x 14in. 
on to the ends of the plugs. This gives a good support for the 
hapgera, and will give no trouble afterward. Where the roof will 
not admit of this, use cross-bars across the entry. Plugs driven 
in the sides and extending out over the rail is another plan, but 
is not so good and will give more or less trouble, The hangers 
should be about 30ft. apart, except on curves, In stretching the 
wire one end should be fastened to an insulated turnbuckle. As the 
wire should be stretched very taut, the writer has found a pair of 
chain blocks to be the best for this purpose. Two or three men can 
pull the wire tight enough, and the blocks will hold without any 
difficulty. The wire should be pounded with pieces of wood in order 
to get all kinks out; then another pull made of the chain blocks; 
then after closing tke ears, the blocks are moved on about 100 or 
more feet and the same thing repeate?. 

Some mines bond the rails when required by using a No. 5 wire 
and winding it around the bolts before the fish plate is put on. 
Cross bonds should be used every 100ft. or so. When naked lights 
are used there is no danger, where a 250 volt supply is made uee of, 
in using electric power in mines giving off any fire damp. How much 
higher voltage can be used with safety the author could not eay. 

_ Some places use three tracks at their inside or gathering switches ; 
unless very long trains are used this is not neeled. By a little 
practice, runniug switches can ve made that would surprise anyone 
not acquainted with the system. "This leaves the motor ready to 
start out with loaded trip by the time the empties have run in on 
the siding. If the motor has any spare time, it should be used at the 
shaft bottom or at the hoppers to block down trains, thereby saving 
labour. Longer sidings are required than with horses. At the 
hopper; if a drift mine, or at the bottom, if a shaft, three tracks 


* Abstract of Paper by D. C. Thomas, read before the Ohio Institute of 
Mining Engineers, dE 


should be used, as it would be too much risk and a loss of time to 
dumpers or cagers to make running switches. It should be arranged 
80 that the motor will come as near the hopper or shaft bottom as 
posible. This can be done by having a track passing the side of the 
shaft and a track leading back off to one side. By this plan coal cau 
be hauled with the sanie motor from both sides of the shaft, and by 
£o doing much labour will be saved. i 

The writer stated that he had opportunities of observing steam 
locomotive haulage, rope haulage, and electric haulage, and preferred 
` latter on the grounds of health of employés, adaptability, and 
east care. . ; 


PHYSICAL SOCIETY. 


At an ordinary meeting, held on March 9, 1900, Prof. Ev ERETT, 
F.R.S., vice-president, in the chair, a Paper on 2 


“The Damping of Galvanometer Needles 
was read by Mr. M. SoLOMON. The solution of the equation of 
motion for a magnetic needle, swinging in a uniform magnetic field, 

ints to the conclusion that the ratio of the period to the logarithmic 

ecrement is independent of either the moment of the needle or the 
strength of the controlling field, and is simply a function of the 
damping coefficient and the moment of inertia of the moving system. 
This ratio should therefore be constant if these latter quantities are 
constant. Experiments to test the constancy of period to logarithmic 
decrement have been conducted at the Central Technical College at 
various times since 1891, and they bave invariably pointed to a 
variation in the value of the ratio. The object of the present Paper 
is to discover the cause of this variation. It may be due to au 
alteratiou in the moment of inertia, or to an alteration in the damp- 
ing coefficient. If the control magnets are either directly above ur 
directly beloiv the needle thére is no chance of any change1n moment 
of inertia. 'lhe damping coefficient depends on three things : (1) 
viscosity of the air, (2) viscosity of the suspension, and (3) eddy 
currents. The author has carried out experiments with a galvano- 
meter on open circuit, and finds a constant value for the ratio. The 
viscosity of the air and suspension therefore cause no variation. Upon 
closing the.circuit and repeating the experiments the value of period 
over logarithmic decrements alters, The variation is therefore due 
to eddy currents. The damping factor due to eddy currents may. 
vary owing to three causes : (1) change in moment of needle due to 
change in field strength, (2) effects of self-induction, (3) effects of 
rise of temperature on the resistance of the coils. The author points 
out that the two latter caus:s would tend to alter the ratio in the 
wrong direction and he therefore concludes that the variation is due 
to an alteration in the strength of the swinging needle produced by 
altering the strength of the controlling field. | 

Mr. BLAKESLEY said it was interesting to note the fact that the; 
ratioof period to decrement was independent of the controlling field. In 
tbe case of a condenser discharging this ratio is independent of the capa- 
city, in the case of a tuning fork of the rigidity, and in the case of water 
oscillating up and down in a U tube of the acceleration due to gravity. 

Mr. ROSENBAUM said that the ratio considered was constant in the 
case of a Nalder-D'Arsonval galvanometer. 

Mr. SOLOMON said that his arguments did not apply to a galvanometer. 
of this description, because the swinging system was not a magnetic needle, 
but simply a coil. 

A Paper on 

The Distribution of a Gas in an Electric Field.” 


was read by Mr. G. W. WALKER. The author has considered a gas 
as consisting of a number of molecules each containing two atoms of 
equal mass, one positively and the other negatively charged with 
electricity. When under the action of electrical forces some of the 
molecules split up, and we arrive eventually at a steady state, in 
which there is a definite number of undissociated molecules and of 
free positive and free negative atoms, Treating the problem as one- 
dimensional, the potential at any point is expressed in general by 
elliptic functions, and js therefore periodic. Applying the results t5 
the case of a vacuum tube, it is found that there is superimposed upon. 
the gradual fall of potential along the tube minor periodic varia- 
tions which it is suggested are connected with the stri:e of discharge. 
Both the matter density and the electric density are periodic along 
the tube. If the places of maximum matter density coincide with 
the places of minimum electrical action, then, whether luminosity.is. 
due to collisions or recombinations, there will be maximum luminosity 
at these points. In general these points do not coincide, and thus 
the positions of maximum luminosity are not clearly defined. The 
analysis leads to the conclusion that the distance between the strive 
is inversely proportional to the density of the gas and to the current 
strength, and these facts have been experimentally verified. 


Mr. C. E. S. Puirrirs exhibited a 
“ Surface Tension Lecture Experiment." 


The effects of surface tensions were exhibited by placing water 
between two pieces of microscope cover glass. When the glasses are 
circular they set in any position, and one can be made to rotate upon 
the other. If the plates are square or elliptical they set in a definite 
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position, to which if displaced they immediately return. Mr. Phillipe 
pointed out how two circular discs with liquid between could be 
used, from which to suspend the moving system of a galvanometer. 

Mr. COFFIN suggested the use of some liquid which would evaporate 
lees slowly than water. 

Mr. BLAKESLEY asked what accuracy could be obtained with such an 
arrangement, and what weight it would be possible to support without 
equeezing out the water ? 

The meeting then adjourned until March 23. 


ELECTRICITY WORKS ACCOUNTS, 


Kensington and Knightsbridge Electric Lighting Co. (Ltd.) 

Although the figures contained in our table dealing with 
the 1899 accounts of the Kensington and Knightsbridge under- 
taking indicate that in all essential respects good progress 
attended the year’s operations, yet we must say that we 
cannot unreservedly commend all the results attained. 

In the matter of increased lamp connections, and also as 
regards output, the record is very encouraging as compared 
with the corresponding increases noted last year. The lamp 
connections rose in 1898 some 18 per cent. and the output 
only about 96 per cent. Last year the increases in these 
quantities were respectively 17:5 per cent. and 18:4 per cent. 
Upon the output of 2,463,950 units scld an average revenue 
of 4:94d. per unit was secured. An additional 0:16d. from 
meters and 0:08d. from other sources raised the total average 
revenue to 5:17d. per unit. 

Passing on to a consideration of the costs, it is necessary 
at the outset to note that the load factor which obtained was 
about 12:2 per cent., a figure which, although lower than 
that which characterised the 1897 and 1898 load on the 
station, is yet considerably above the average. 

It is highly satisfactory to find that in every item of cost 
except one—viz., repairs and renewals of mains — a 
reduction has been made. The already very fair figure of 
. 0:76d. which obtained for fuel in 1898 has been reduced to 
0°64d. Precisely the came thing might be said of station 
wages, while oil, waste, water, and stores has likewise 
diminished from what was even originally a low value. 

What surprises us are, however, the repairs items. Last 
year we had occasion}to remark in connection with these that 
they had been somewhat unfairly saddled (for comparative 
purposes) with charges amounting to 0-85d. per unit in the aggre- 
gate. In that portion coming under generating charges there 
has certainly been a slight reduction last year, but even now 
this item is more than double what we should have expeoted 
it to be. The other department of repairs and renewals— 
that of mains—shows the considerable increase of from 
0:064d. to 0:246d. per unit. After making allowance for the 
unrepresentative charges which entered into the 1898 
accounts, the generating, works, and total costs of that year 
were exceedingly satisfactory, but in 1899, in spite of the 
excellent economies which have been effected in other items, 
the repairs, maintenance, and renewal charges have been 
potent to introduce a virtual increase in the totals influenced, 
and while these totals (viz., generating, works, and total costs) 
show results quite up to the average, they appear to us to take a 
second place to the corresponding figures of 1898. Manage- 
ment and property charges, though they have improved, are 
still somewhat high, though of course included in the item 
of salaries there is a charge of £1,000 in respect of directors’ 
remuneration. 

Appended are a few particulars of interest regarding the 


growth of this undertaking :— 
| No. of lamps | | Ordinary 
No. of Output. Total costs frig 
Year. cnsumers. 5 , Units sold. | per unit. eigen 
1890 291 25,555 iii 
1891 ' 436 38,408 385,051 2 
1892 550 47.441 535,545 4 
1893 734 64,529 724, 508 5 
1894 908 80,678 977,789 wi 5 
1895 1,109 94,780 1.228.754 2 63. 6 
1896 1.325 119,955 1,514,729 308. 7 
1897 1,520 137,955 1.898.562 290951. 10 
1898 | 1,851 166,158 2.081,04 804d. 10 
1899 | 2,110 183,462 2,465,950 | 281d. 11 


Notting Hill Electric Lighting Co. (Ltd.). 

We must congratulate this company on the excellent results 
of its operations during 1899—not only in the new business 
secured and the largely increased output, bat also in the 
marked and general reduction which has been effected in the 
costs of supply. As affording an interesting comparison, 
the following figures concerning the undertaking since the 


— —— —— — — ——M—— — — —— —— 
— 


No. of Equiv. 8c. p. Output. tal Gross or Total | Ord, 
Year. con- lamp con- Units „venue working costs per div 

sumers.| nections. cold. | profit. unit sold.“ % 
1891 77 6,05 30,162 21.623 |- £555 173541 nil 
1892 124 9438 75,6657 3,513 + 112 10°78d.| nil 
1893| 173 | 12153 107,580 4,329 + 1.481 636d. ; nū 
1894 234 | 15,669 130,250 6,123 '+ 2.102 5674; 1 
1895 307 307 182,327 | 6,940 |+ 3,228) 4:894. 
1896| 396 | 25,716 230,787 8,552 + 4,735 397d.| 4 
1897| 571 | 33,000 254969 11,626 |+ 6854) 3224, 6 
1898| 788 | 46,065 455871 13418 + 7,252, 325d. 6 
1899 | 1,012 | 59,154 665129 17,674 |+10,361; 2694. ' 7 


raising the total lamp connections about 28 per cent. A still 
greater advance is indicated in the output, which has increased 
about 50 per cent.—the year’s output exceeding 665,000 units 
sold. An average price of 5:98d. per unit was received for 
supply, while other items, including 0:24d. per unit from 
meters, raised the total revenue to 6:38d. per unit. 

Looking down the costs column, it will be noticed that all 
the chief items, except *'rent, rates, taxes, have been reduced. 

Among the generating costs the fuel item is slightly below 
the average under similar conditions of output and load factor. 
* Oil, waste, water, stores and wage; at station shor 
most excellent figure», but we should like to see the repair 
and maintenance bill still lower. Management and property 
charges at 1:24d. per unit are also too high to be allowed t 
rest. Their still somewhat abnormal value is, however, largely 
due to the very considerable increase in rent, rates, and tares. 
Compared with the £7,752 of 1893, the working profit of 
£10,861, representing 7:8 per cent, of the mean expended 
capital, marks very gratifying progress, The joint contrib- 
tion to the reserve and depreciation funds was £1,559, while 
the interest charges absorbed £1,188. The balance available 
for distribution was therefore £7,627, out of which an 
ordinary dividend of 7 per cent. was paid. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Muniocipal)...... Jan. 12, 1000 Kingston-on- Thames (Man.) April fi, 153 
(Municipal). . .......... Bept. 1899 (Municipal)... .. Jan. 19, 10 
Bath (Municipal) ) Feb. 9, 1900 Leeds (Municipal) . Des. Li 
Bedtord (Manic noses May 19, 1890, Leloester (Municipal) Jan. 98,190 
Belfast (Municipal) ........Sept. 15, „ Leyton (Municipal) Sept. 8,18) 
(Company)....Sept. 15, „ | Liverpool (Municipel)......June 9 « 
Blackburn (Maniolpal) ...Jan, 19, 1900! Londonderry (Municipal) Feb. 16,190) 
Blackpool (Municipal) ...Sept. 99, 1899 | Manchester (Munictpal)....Aug. II. 199 
Bournemouth (Company) April 28, „ |Newosstleand Distr 18 6, 
Bolton (Manic pan sisse Nov. 24, „ | Newcastle-upon-Tyn ) April M, „ 
Bradford pal) ......A 14, „ Hew yore (Mor Municipal) Dio 15, „ 
Brighton (Municipal) ay 12, „ Northampton (C Oct. D n 
Bristol (Municipal) ........ July 14, „ | Norwich Company) eae Nov. 17, n 
Burnley (Municipal) ...... Aug. 25, „ | Notting mpany 2, Mar. 1), ; 
upon Trent (Mun.) April 21, „ Nottingham (Municipal) . July 35 n 
Bury (Municipal) .......... Bept. „ [Oldham (Municipal) ........ Dec. 1, » 
bridge (Compas | MATER Mar. 10, „ |Oxford (Company) ........May 19 » 
Cardiff (Municipal) ........ Dec. 15, .. |Pontypool(Com „ May 6. 
Caaring Cross (Municipal).. Mar. 9, 1900| Portsmouth (Muni . . Juhy lh n 
Chelsea (Company) . Mar. 81, 1899 Prescot (Company) ........ Deo. & « 
Itenham (Municipal)....Nov. 10, „ | Preston (Company) ........ $9, n 
Chester (Municipal)........ une 23, „ | Reading (Company) 13. n 
City of London (Company). May 12, ,, | Richmond (Company) ...... Oct. 13, un 
Clerkenwell (Company) ....Aug. 18, .. Salford (Municipa!) ) „Fob. 13. er 
Coventry (Municipal) ...... Feb. 23, 1900  3carbo com . . . Nov. $1 
Croydon (Municipal) ....... Feb. 9, „„ St. Helens ( unictpat® .. Dec. § 20 
Derby (Municip ) ...- . Jan. 26, „ It. James & Pall Mall (Co.). Feb. 16, 130 
Dewsbury (Munlo pal)...... Nov. $4, 1899| St. Pancras (Vestry)........ May 35 
Dover (Company) ........ June 2, „ Sdemeld (Municipal) ......Dec. 99 « 
Dundee (Municipal)........Jan. 12, 1900| Shoreditch (Vestry) ........ Od. N, n 
Eastbourne (Company Feb. 2, „ e e (Municipal) .. Nov. 10, » 
Edinb (Municipal) . . . Nov. 17, 1899 | Southpo L 3 July J. „ 
Exeter (Municipal) ........ ug. 5, 1898 South Shields (Municipal). Jul) 7» » 
et w (Municipal) ...... Sept. 1,1899|3tafford (Municipal). Dec. 9 » 
Guildford | (Com Pannen: „ Sunderland Of ahicl pal): .- July 28 n 
Halifax (Munic pal usa RATE July 21, , |Taunton (Municipal) ......June 16, » 
Hammersmith (Vestry) ....May 26, ,, |Tunbri Wells C an.) . Sept. lv 
Hampe V J erris ug. 25, „ | Wakefield (Municipal) ....Dec l : 
Hanley (Municipal) ........april28, „ | Walsall (Municipal). . . . June 28, » 
Harrogate (Municipal) .... Oct. 20, „ |Wandsworth(Company) ..Aug 1^", 
Harrow (Company) mM June 16, „ Westminster (Municipal) .. Mac. 3. "n 
Hast'gs & St. Leonards(Co.) Feb. 2,1900, Whitehaven (Municipai) ..July 33, 
'use-to-H'useCo.(E'ns'gtn) Mar. 81, indsor (Company) Dec. 25 » 
Hove (Company) PT . 10, „ | Wokiog (Compa „. Deo. 2 « 
D (Manictpal) Oct. 6, „ N > Heat " 
elin estry)........ -. Oct. ; oolw peny)...... n 
Kensi'gton & Knightebr (Co.) Mar. . , -. c April 7. » 
Kingston-upon-Huj] (Mun.) June 9, „ | Yarmouth (Municipal) .. NOT. $ x 
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Undertaking Worked by. 
VVV 


- rwy ———P—P—o˙ ͤ A. ito DEpJUS rd 


H. W. Miller, 
EAR ENDED 
QUANTITIES— 


Units generated 2 ——ů ů * ͤů 2 — rfr ——— 


„ sold to oonͥm mern. ses nes cen cus sen em can ner esses 
„ sold for public lighting, &. 
m OE OR OPED | ics costa sus ces sasict cbs umepédm em dedi 
UNITS SOLD PER 8 C.P. LAMP 
Maximum supply demanded 0.2.0.0 ce se eee 


Number of pu i lamps ret I] — ä „ — 2 — „ͤ%᷑ „„ 
Number of consumers ——— ————— 
Connections to mains in 8-c.p. lamp — óp 


CAPACITY OF PLANT IN 8-C.P. LAMPS ... 
CAPACITY OF PLANT IN KILOWATTS... 


CAPITAL— — — | — — 


Loan (including Debenture charges) 
RECEIVED (TOTAL == »:- ee oF pon I I I Tr ooa — eee 

K Sees a 

Loan (including Debenture c — — oq 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 

Share unissued) „„ „„ „„ © ee Ree Ot Fe „6 eee ee „4 

Share (uncalled) ................ an oun oes fies sen besescess re 


REPAID (TOTAL) ...... II TT sossa sos oa oa aan omt oa pas oos 
RESERVE OR SINKING FUND .W....0.-.0............ 
DEPRECIATION FUND — — — 2K» I lI „„ 49 olt 
EXPENDED (TOTAL) ............0... — omi e € À bee 

—— 00 ͤ ussacPFEaronrces — 


— „ „ „ 2 „ä „„ „ eee 


2,781,579 
2,463,950 
2,463,950 
120,658 
330 
2,901 kilowatts 


2.110 
183,462 
73,500 


260,000 111 
191,665 83°5 


KENSINGTON & KNIGHTSBRIDCE 


The Kensington and Kni 
January, 1887, [Lighting Co, (Limited), 
Three-wire continuous-current, with batteries. 


ghtsbridge Electric 


DEC. 31, 1899. 


3 I oas eas oar oas otm oat oats os 18,529% 9:50 18,472 7°86 
BALANCE OF CAPITAL ACCOUNT... sees. L| — 15,046" -772 1-925379" | -10 
REVENUE— Total. Per unit sold. Total. Per unlt sold 
. m em pan ie mtm | £46,332 | 5:342d. | £53,055 51664. 
Revenue from supply ............. — 3 44,067 | 65°083d. 50,655 4'9354. . 
m IMS, e. R EA es 1,463 0°169d. 1,596 0°155d. 
1 e ei eos chic ao — | — = TS 
ü sale of lamps, & . 44 | 0°005a. 15 0:0024d. 
* miscellaneous sources — (eua 756 0:0874. 790 0:0774. 
ENDITURE OUT OF REVENUE— | 
2272 — ERN, 8 Mic = | £26,383 3'043d. | £28,799 2˙806d. 
WORKS COSTS —.————..—.—.—. 25.2... > 18,051 | 2°083d. 19,921 1:941d. 
Generation %%% ͤ ods cscs 16,517 106d, 16,830 I'640d, 
Fuel (including cartage, &.) Le eie. 6,587 07,604. 6,558 06591, 
Oil, waste, water, stores — se 3 807 0°093d. £07 0*038d, 
N * e 5,186 | 0°368d. 5,120 0°304d. 
irs and maintenance at station ..........._._. 5,937 ¢ 0:685d. 6,246 0*609d. 
Distribution of CIID Sor cis T ER 1,544 0'177d. 3,091 0'30 1d. 
. ĩͤ K a $55; MCN we 983 0°113d. 568 0:0554. 

pairs, renewals of mains, &. » 551 | 000644. 2,025 02464. 

Public lighting osne. 8 — — — €: 
Attendance „2555 „„ „„ 6 „6 „ „6 „6 „ 6 ease oto o 96 2 — T Ea 55 
KP ³⁰˙—A—TSꝛi] ˙˙ .. aa i "m A = E 

MARADNENT AND PROPERTY CHARGES............... 8,320 | O0961d.| 8878 0:864d. 

BN, SUBE, VENE sosiaa aa E T 3,874 0°447d. 4,096 0:599d. 

r Qr E EDEN ACRAS 4,456 0'514d. 4,782 0*467d. 

FM Lisc cio oe net eve eet e pao Pio eee e Edi: 2,717 | 0°314d., 3,103 0°302d. 
Stationery, I — . ĩ⅛ aep C a 318 0°037d., 280 0 027d. 
Establishment charges Rot 377 0:0444. 333 0:0324. 
MN Arii o ˙» recidor: RES TONER, 1.0447 0:120d. 1,066^ 0°104d. 
% to mean | % to mean 
FIN ANCI AL RESULTS— , ANM Edere Total. cap.exp'ndec 

WORKING PROFIT FOR YEAR CCô A £19,919 | 774% | £24,255 9:037 
Sum carried to Depreciation Fund ................. | 10° ano 
Sum carried to Reserve or Sinking Fund j 5,408 | 21075 9094 1 
Net interest on loans (incl. Debenture charges) ... 3,292 1:287 3.488 1287 | 

BALANCE FROM LAST ACCOUNT...._.................... 7,264 2:827; 1,226 0:456% 

a AVAILABLE FOR DISTRIBUTION, Ko. 12,715 4:93% 16,990 6:33% 

ORDINARY DIVIDEND PAID ......... n n 107 — 117 — 

PERCENTAGE OF TOTAL COSTS ro GROSS REVENUE 57% 5437 

Expenditure per kilowatt r ^ £13. 103. 7d. £12. 53 01. 

JE PER KILOWATT CAPACITY ................ £23. 14s. 10d. £22. 11s. 2d. 
Expenditure per 8-c. lamp capacit a S 8e. 8d. 7s. 10d. 
REVENUE PER 8-C.P. LAMP CAPACITY ........ .. M 15s. 2d. 14s. 51d. 
REVENUE PER 8-C.P. LAMP CONNECTED ........ . 58. 11d. 58. 9d. 

Price charged for lighting, per unit " 64. to 5d.7 6d. to 5d. 9 

Price charged for power, por: qmi uus eo Age edi ion ius s 4d. 4d. 


Price charged for public lighting — 


„„ „% „ % 999 P4 5 $5019 »9 9 09 


NOTTING HILL. 
Notting Hill Electrie Lighting Co. (Limited), 
May, 1891. 
Continuous-current three-wire, with batteries, 
George Schultz. 


— ———————————————————!n— 
DEC. 51, 1898. DEC. 31, 1899. 


479,371 695,078 
455,871 665,129 
455,871 865,129 

9.700 16,251 


182 33˙2 
460 kilowatts 620 kilo Watts 


6,000 9:38 


25,553 56°8 


32.734 5l 
76,96 | 119 
4,861 7°60 
—6,351° — 9:92 
Total. - |Perunitsold. 
£13418 | 7065d. | £17,674 | 63804. 
12249 | 64451. | 16493 | 5-930. 
487 | 02564. 651 | 0:236d, 
nil — 8 
412 | 0.217d. 313 0.1134 
231 0.1484. 284 | 0.1054. 
£6,167 3:217d. | £7,318 2 6391. 
3,123 1:641d. ,831 1401d. 
CE 8,68) I'829d, 


255 0:0924, 

646 0:25354. 

877 0:517d 

201 0*0? 3d. 

201 0:0734 
nil 


nel 
650 0:235d. 
2.782 7 O. 
2,336 0:813d. 
225 0'081d. 


0:081d. 


to mean % to mean 
Total m exp'nded Total. cap.exp'nded 


£7252 | 601% | £19361 | 730% 


875° 0:726% 1,550° 177 
717 05957 | 1,83 0:897/ 
14 | 00122| nil — 
5,673 470% 7,627 575% 
67 ma 77 = 
46% 41:4% 
£7. 148. 21. £11. 83, 51. 
£16. 15s. 7d. £27. 12s. Od. 
Js. 11}d, 78. 33d, 
10s. 9d. 17s. 8d. 
5s. 10d. bs. 1lid. 
6d. 6d. 
Ad. Gd.“ 


KENSINGTON AND KNIGHTSBRIDGE.— REMARKS—a Being balance to credit of renewal fund account. b Includes | NOTTING HILL.— REMARKS —a Includes 


£7,346 to purchase of South Kensington Order and 49,019 to purchase of Kensington Court Co. 


c £977 having been £7,411 for batteries. b Over.expended. c In. 


e Includes £50U cost of alterations to “ Chapel Place," £390 loss cn engine and dynamo sold, and £2,174 t» two sets of | remuneration t 


credited during the year to the item of accumulators and switchboards from the renewal account. d Over-expended. cludes £1,100 125 remuneration and £105 
trus 
t 


tees f. holders. 
accumulators replaced. f Includes £112 to auditing, £506 to insurance, and £303 cost of conversion to ?00 volts. Diditinded 459 (d A (Ghsurance. 
e TYucludes £50 for leasehold r uption, f Ins 


g 6d. per unit at 100 volts and 5d. per unit at 200 volts, with rebates. A Includes auditing £123, law expenses £343, 


insurances £452, and cost of conversion to 200 yolts £147. 


cludes £9) to auditing and £109 to insurances. 
. wee hnt 


t Y aaa Du wer 


742 


The Gíectrictam. 


The Oldest Rlectrica! Journal (established as a weekly Journal 1861—1878 
——M— 
-Published every Friday, Price Sixpence; Post Free, Sixpenoe-Nalfpenny. 
Editorial Publishing and Printing Offices, 


1,2 & 3, SALISBURY COURT, FLEET ST, LONDON: 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NzwsPAPER LONDON.” 
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„THE ELECTRICIAN ” is published every Friday morning, in time for the 
morning mails. It is om sale at the railway bookstalis throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above 
Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN" 
are as under. YEAR HIALF-YEAR QUARTER ] Post free, 
United Kingdom 3266. 0d. 188. 6d. .. 73. Od. x koe 
` Postal Union .. 80s. 0d. ... 168.04. ... 8s. Od. in advance. 
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by far the largest circulation of any English Electrical paper, amd 
circulates all over the World. This statement is guaranteed, 

Advertisement Rates, &., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
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accepted up to B p.m. on Thursday, 
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ELE CAL BOOKS AND PUBLICATIONS. 
- AU Books, Newspapers, and other publications can be ordered. direct of 
Tug ELECTRICIAN " Printing and Publishing Company, Limited. The 
well-known ‘' ELECTRICIAN” SERIES of Standard Electrical Works at present 


consists o. 
E CAL TESTING FOR TELEGRAPH ENGINEERS. By J. 


. ELTON YouxG, M. I. E. R. Price 10s. 6d., post free; abroad 11s. 
THE STUDENTS’ GUIDE TO SUB E CABLE TESTING. By 
Messrs. H. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, és. 8d. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
'. Röntgen Ray work, and a chapter giving Practical Hints” on the subject. 


THE POTENTIOMETER AND ITS ADJUNCTS. By W. C. Funn. 


Prioe 68 t free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By F.C 
RAPHAEL. Price bs. poet froe. 

MOTIVE POWER AND GEARING. By E. TarwLET? OarTER. Price 

` 12s. 6d., Ez free. 

SUBMARI E CABLE LAYING AND REPAIRING. By H. D. Wurm- 

„ BON. Price 12s. 6d., t free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elemen and 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed aed ia 
on A c n. 

ELECTROMAGNETIC THEORY. By Otiven Heavisme. Vol. I. Price 

: : t free 13s. Vol. II. Price 1%. 6d.; post f 138. 

THE ALT ATE CURRENT TRANSFORMER IN THEORY AND 
PRACTICE. m Dr. J, A. FLEMING, I1.—THE INDUCTION OF 
ELECTRIC CURRENTS. NW EDITION. Price 12s. 6d., poet free. VOL. II 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., t free. 

ELECTRIC LAMPS AND ELECTRIC LIGHTING. By Prof. J. A. 
FLEMING, M. A., D. Sc., F. R. 8. New Edition. 98 original illustrations, prioe Cs. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, M.A. New edition ready in March, 1900. Price 10s. 6d., post free 

ELECTRIC MOTIVE POWER. By A. T. SNELL. 10s. 6d. post free, 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical. By Dr. GEORGE GORE. Price 10s. 6d., post free. 

ELECTRO-CHEMISTRY. By Dr. Grorar Gorg. Price 2s., poet free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 

, and H. D. WILKINSON. Price 66. UTA: free. 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 


F. M. WEYMOUTH. Price 7s. 6d. free. 
THE INCANDESCENT LAMP ITS MANUFACTURE. By GILBERT 


8. RAM. Price 7s. 6d., 
A POCEET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 


W. GEIPELand H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 8a. ; 


" E nx edition, 12s. 6d.. post free. New edition in the press. 
TE free ?s c A. A cl 5 he ud. lig ert 
. . SAC H 8 O . Ly} 80 . 
rimers 2d., Er! free 2 5 ES ics H 

WIRELESS TELEG HY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIO WAVES. By Dr.O.J.LopeR. New Edition. Price 53. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
1RACTION, TELEGRAPH’, TELEPHONES, &c. A. C. CURTIS-HAYWARD, 
B.A. To Janvary, 1900. Price 8s. bu: free. Ready March 8, 1900. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By FRANCIA 
JEHL. Price 10s. 6d., post free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 


THE STEAM ENGINE INDICATOR AND IND RAM 
Edited by W. W. BEAUMONT. Price 38. 6d., post ies Bere DIAS gs 


FULL CATALOGUE POST FREE ON APPLICATION, 


a 
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“ELECTRICIAN” SERIES FORTHCOMING BOOK 


THE TELEPHONE.—By Daun SrwoLAr and F. C. RAPRANEL, 

PRIMARY MTE bin on pri piglet will shortly be published 
bringing the theory and practice e Prim y Battery up to date 
The book will be fully illustrated. N 

SECONDARY BATTERIES.—By E. J. Wands. Fully illustrated, Th 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of second ty 
batteries or accumulators, 


"THE ELECTRICIAN” WIREMAN’S POCKET.BOOK.—Editel by F. 0 
RAPHAEL. “The Electrician " Company will shortly publish a valubs 
pocket-book for the use of those engaged in wiring work, both exter! 
and internal. 

THE ELECTRIC ARC.—By Mrs. Amron. This work is in the pres 

and will contain an historical sketch of the early experiments on 

the electric arc, as well as the important results of recent research. 


-—— ~ 


— ä — — 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIII of “Tas Exsoraicun” ( page) 
bound in strong cloth. Price 17s. 6d., post free 18s, 6d. Also ready, Cum 
for binding. Price 2s., by post 2s, 3d. 

A complete aet of Taz ELzoTRIOIAN ” (1878-19C0) can now be supplied. 
These seta are very scarce, and early application should be made. 


LIGHT AND POWER CABLE SPECIFICATIONS. 


By tacit consent the greater part of the recent discussion 
on standardisation at the Institution of Electrical Engineers 
was devoted to the plant required for electric lighting, but 
cable specifications were not once referred to during the tw 
evenings set aside for Mr. SzLLON's Paper. This omission, 
the more remarkable as cables represent roughly about! 
third of the total capital expenditure of elec‘ricity supply 
works, was undoubtedly due to the fact that the question of 
standardising cables is not so important to the manufacturer 
as that of machinery. No castings are required in cable mani- 
facture, except those for junction boxes, which even at the wors 
would be standardised over each particular job, and the drawn 
office expenses are but a minute fraction of the cost of the cable 
and its accessories. From the buyer's point of view, howeve 
the cable specification is a matter of considerable interest 
Not only are tbe specifications frequently worded loosely, but 
the acceptance tests of cable, when carried out at all, are often 
performed in a slipshod and perfunctory manner, and the 
user of the cable, who may have been very particolar 827: 
1 per cent. more or less in the efficiency of his ongine anl 
dynamos, may not know within 5 per cent. tho resistance: 
and therefore the efficioncy, of the various parts of his cable 
network. Not only this, but there are still, we balieva, 
makers of electric light cables who have not the means 7 
their testing room of measuring with sufficient accuracy t 
conductor resistance of a short length of cable of large se“ 
tional area. 

It is especially to the copper core of the cable that mor 
at'ention should be directed. So much has been 9 
recently with regard to the definilion or choice 00 
Matthiessen's standard, that we need do no more than pois 
out that there is a difference of 2 per cent. between b 
standards for soft annealed and hard.drawn copper Wit, 
Again, owing to the spiral lay of stranded cable, the act 
area of stranded wires at any cross section exceed3 that oft? 
same number of straight wires. If the wires could be assume 
to be in perfect contact with one another, this actual &'* 
would be employed in calculating the resistance of the wie 
while if it be assumed that the contact resistance is great the 
‘equivalent area must be taken as a certain percentage le 
than the sectional area of the same number of straight vir 
Thus there is occasionally a decided uncertainty how the 
specification of arca is to be read, and as the increas 7 
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weight due to stranding is in the sidat of 1 per cent., there is 
an added uncertainty of 2 per cent. Yet consulting engineers, 
‘instead of asking for a cable of fixed resistance per mile, are 
apt to specify a certain percentage conductivity accorded to 
Matthiessen's standard, and a certain sectional area of 
‘conductor. If, therefore, a manufacturer is able to take 
advantage of inexactitude in both definitions, the user 
of the cable will be increasing his copper lo:ses by 
4 per cent. In order that it may not be thought that we are 
setting up a bugbear, a comparison of actual figures may be 
made. Taking os a starting point the definitions recently 
decided upon by an association of manufacturers of india. 
rubber covered cable, the resistance per mile of a solid copper 
conductor of a 0:4 sq. in. sectional area would be 0:1058 of a 
standard (international) ohm; and employing the convention 
for equivalent sectional area of stranded cable adopted by the 
came association, we arrive at 61/-092 in. (61/18 S. W. G.) as 
the size of cable to fulfil the condition. The equivalent area 
of 61/18 S. W. G. cable, according to the same standards, is 
0:401 sq. in., and its resistance per mile 0:1056. Yet the 
manufacturers and, we have reason to believe, at least 
one of the signatories t» the report, continue to sell 
61/090in. cable as 04 sq. in." Sixty-one times the 
sectional area of 0:090in. diameter wire is 0:888 sq. in., or 
about 3° per cent. below 0:4; and allowiog for loss in 
lay as specified in the report, the equivalent area” of 
61/:090in. would be 0:888 sq. in., or more than 4 per cent. 
less. This eize.of cable is listed by another maker as having 
0 112 ohms per mile at 60°F., a temperature also adopted as 
standard in the above figures. 
In insulation, on the other hand, it would be difficult to 
improve on the present state of affairs. The Board of Trade 
regulations impo:e a certain minimum radial thickness, as 
also do the wiring rules of the Institution of Electrical 
Engineers. British cable manufacturers, although frequently 
working right down to these limits, have been most 
successful in making thoroughly reliable cable. The 10,000 
volt cable, described in another column of this issue, between 
Willesden and London, was manufactured, laid, and tested 
without the ledst hitch; and indeed cables have for man 
years past withstood this pressure between Deptford | 
London. It is probable also that there would be no difficulty in 
making cables for higher pressures, whether or no the same 
relation as that stipulated by the Board of Trade between 
voltage and radial thickness be retained as the pressure is 
increased further. The results are especially significant when 
compared with the trouble experienced abroad with under- 
ground high-pressure mains, and there is little doubt that, 
besides the excellence of the cable, the precautions adopted ia 
the switching arrangements have contributed largely to the 
success. A word of caution may here be added as to the 
employment of too high pressures for testing purposes. A 
factor of safety of from 2 to 3 has usually been deemed 
sufficient, and this should not be exceeded, for although cables 
will frequently withstand even ten times the voltage for which 
they are designed, the application of this may occasion an in- 
jurious strain in the dielectric. The term ‘‘non-hygroscopic " is 
freely used and abused with reference to lead.covered cab'es. 
Few, if any, lead-covered paper and fibre cables now on the 
market are absolutely impervious to water for an indefinite 
time when the lead is removed, and, in consequence, if 
their insulation is exposed to the air, there is little doubt 
that it would absorb moisture in due course. It is 
almost safe to say that all such cables are hygroscopic; 
but of course there is a degree in hygroscopy as in most 
other things. Instead of specifying ‘‘non-hygroscopic insu- 


lation," the consultant should clearly describe a time test in 
water to which a sample of the cable, deprived of its lead 
covering, must be submitted. 

The last but by no means least important omission in many 
specifications is a statement of the thicknesses of lead and iron 
sheathing. The durability of a lead-covered cable depends 
almost entirely on the thickness of the lead, just as immunity 
from mechanical injury depends on the thickness. of the 
armouring, and neither should on any account be overlooked. 


REVIEWS. 


Copies of any of the undermsntioned works can be had from The Electrician office 
post free, on receipt of published price.) 


La Traction Electrique sur Voies Ferrées. Par Anvrf BLONDEL 
et F. Paul- DuBois. Two volumes. Libraire Polytechnique Baudry et 
Cie., Paris. Price 50 francs, 

This work is a most exhaustive and admirable compendium 
of almost everything that refers to the rolling stock of electric 
tramways and electric railways. It also contains a considerable 
amount of information concerning street railway road-beds and 
their laying, though this sectionis not so comprehensive as that 
dealing with the rolling stock. Of overhead construction and 
generating station plant it does not profess to treat. Of the 
dimensions of the work some estimate may be formed when 
it is stated that it consists of two volumes, each of some 
850 pages, most profusely en:iched with illustrations, sectional 
and other drawings, and diagrams. The book represents a 
vast amount of labour in the mere collection of examples of 
traction plants of all kinds now in use, not only in France, 
but also in America, Germany, England, and other countries. 
Indeed, the references to French practice are comparatively 
rare, and Mons. Potier, in his preface to the work, laments 
that this is but jast, seeing that France has done so little for 
the development of electric traction. It must not of course 
be imagined that in all cases the fullest particulars of the 
apparatus described are given, and doubtless the reader who 
seeks in these volumes for some detail of any particular motor 
or controller or other device will find that everything seems 
to be described except that which he most wants; yet the 
work mast be judged as a whole, and considering the great 
and very natural difficulty of obtaining detailed information 
from manufacturers we cannot but congratulate the authors 
on the result of their labours. 

At the commencement of the first volume we have about 
80 pages of historical matter, which will prove sufficient for 
most readers. It is our opinion that in many practical treatises 
on technical subjects too much time and space is spent upon 
what can have but little interest to the majority of those for 
whom the books are intended. After the historical section 
comes a somewhat inadequate dissertation upon road beds, 
rails, and bonding ; ; and next a very exhaustive discussion of 
the motors used in traction work, together with descriptions 
and illustrations of motors of the best-known makers, includ- 
ing those of the General Electric, Westinghouse, Thomson- 
Houston, Allgemeine, and Siemens and Halske companies. 
After this we have a rather scanty section on alternating 
motors, both single-phase and polyphase, sections on trucks, 
on accumulator cars, on the lighting and healing of cars, and 
finally a chapter of considerable length on motors for electric 
railway as opposed to tramway work, and on mine and work- 
shop locomotives. This ends the first volume, to which, how- 
ever, there are annexed several appendices upon the cost of 
installation of electric tramway systems, upon the design of 
traction motors, &c., and a very complete cerics of regulations 
affecting the working of electric lines, including thcse of our 
Board of Trade and of sundry French, German, and American 
authorities. 

In the second volume we have a description of various 
single-rail systems and of cog and mountain railways. This 
ends one of the natural divisions of the book, and the authors 
then proceed to an enunciation of the fundamental principles 
upon which the design of traction motors is based, followed 


by a description of the various means of regulating speed and 
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torque, with concrete examples of the controllers, resistances, 
and brakes manufactured by the great engineering firms. The 
remainder of Vol. II. is mainly taken up with a develop- 
ment of the previous section in the first volume on alternating 
current workipg, and with calculations upon the adhesion of 
rails, the energy consumed by an electric car or locomotive at 
different portions of its journey, and so forth. Last of all, 
there is an exceedingly good bibliography, and—no small 
matter—a first-rate index. No reference is made to road 
motor cars or motor cycles. 

The work thus covers a considerable amount of ground, 
and on the whole does it very effectually; though bf 
course, with such a wide range of subjects, we here and there 
find information lacking that we should very much like to 
have, and even in some cases erroneous impressions conveyed. 
For instance, the question of the heating of traction motors 
requires treating in a more practical manner, and the authors 
give us no curves or figures showing the relation between 
rise of temperature and length of run for different powers 
developed, though of course this matter is of great import- 
ance and has a vital effect upon motor design. A railway 
motor has a rating far in excess of the power it could give on 
& continuous run of say six hours, which is the period 
generally specified in the case of shunt motors for stationary 
work; and; again, the motion of the car through the air has 
a great cooling effect upon the motor, ani will permit of a 
dissipation of energy per unit of cooling surface much greater 
than that of the transformer which is cited as a parallel case 
on page 165 of the first volume. The curve there given 
simply shows the relation of temperature rise to the square 
centimetres of cooling surface per watt dissipated, and the 
time taken to attain this temperature is not even mentioned. 
As a matter of fact, we find in practice that railway motors 
are generally rated according to the horse-power they will 
develop when attaining to a certain temperature rise, say 
75°C., after a given time, generally one hour. This whole 
question should have received full and careful treatment. 
Further, too much stress is laid upon the current density in 
the conductors of a motor, seeing that the density is a 
matter of minor importance and must depend upon the 
relative values of the various losses which cause the heating of 
the motor as & whole. 

But it is easy to find fault, and to do so is ungracious in the 
case of a work containing such a vast amount of information 
so carefully compiled and systematised as the one under 
review. F. W. 


Lockwood's Bailders and Contractor's Price Book for 1900 
Edited by Francis T. H. MiLLER. (London: Crosby, Lockwood and 
Son. 1900.) 

Very little has been added to the electrical sections of this 
useful reference book, but the prices have in all cases been 
brought up to date. In the preface it is stated that on the 
whole the high prices ruling in the building trade at the com- 
mencement of the year have been maintained. While some 
classes of material have gone down in price, it is stated that 
others, notably iron and lead, have risen to & higher value 
than ever before. No general advance in wages has taken 
place, but yet the editor finds that labour is dearer than it was, 
owing to the fact that ‘‘ workmen do undoubtedly less work 
for their money than they uted.” 


Annuaire pour l'An 1900, publié par le Bureau des Lontitudes. 
(Paris: Gauthier-Villir&) lfr. 500. 


Among the additions to this useful annual publication are 
an article by M. A. Cornu on electrical generators, which is 
well written but rather of too elementary and historical a 
character for a book of this class; an excellent little article by 
M. G. Lippmann on the new gases of the atmosphere; and a 
short section by M. J. Janssen giving an account of the work 
done during 1899 in the Mont Blanc Observatory. The last- 
mentioned item is mainly a description of some interesting 
experiments, made by MM. Lespieau and Cauro, in which it 
is shown that a bare telegraph wire, laid on the ice of a glacier 


without supports, has a sufficiently high insulation resistance 
for practical purposes, 


INAUGURAL ADDRESS OF DR. EDWARD HOPKIN. 
SON TO THE MANCHESTER SECTION OF THE 
INSTITUTION OF ELECTRICAL ENGINEERS.* 


I suppose there are in England alone at least a score of societies 
whose proceedings are more or lees of interest to electrical engineers 
and whose members are annually addressed from the chair ; in fact, 
taking account of the various su ions of such societies, I appre- 
hend there are no fewer than 50 presidential addresses yearly. 
Surely the time has come when thes» might be curtailed both in 
number and length, and the time more usefully spent in other 
directions ; for how is it possible, except for the very few in the 
vanguard of science to say aught that is new, and that which is old 
it is vain to repeat ? 

English electrical engineering has been and is parsing through a 
momentous epoch of its history. Before recovering from a strike of 
unprecedented length and extent, a period of extraordinary expan- 
sion in the general trade of the country, and quite sudden realisation 
by the public of the advan of electric lighting, electric traction, 
electric transmiesion aud distributioa of power, and many other appli- 
cations of electric energy, has led to t demands on both manufac- 
turers and undertakers, for which it cannot be sud they have by any 
means been fully prepared, with the result that large orders for elec- 
trical plant have been placed abroad. Patriotic English newspapers are 
full of lament aud recrimination against those who are responsible 
for placing such orders ; unpatriotic papera, of gibes against the back- 
wardness of English manufacturers and the decadence of English 
manufacture; and the foreign Press indulges in more jubilation over 
an order for a locomotive or a dynamo secured from England than 
over ninety-and-nine which the development of their own country 
requires. It is not our business to join either chorus, but it quit: 
naturally concerns us to seriously inquire into the causes of thes 
events. Let us take it for canted for a moment only—for the sake 
of argument, and we will return to the assumption lat er that the 
conditions in England are generally a3 favourable for manufactare 
as they are ia other countries ; then it is obvious that undertakers, 
including under the term more particularly municipalities and public 

odies who are undertakers in the Parliamentary sənsə of the 
word, ought not to deprive their own ratepayers and constituents of 
work and order abron J, except by reason of inability of otherwise 
obtaining delivery in reasonable time or of serious difference in price. 
Primarily dependent, as they are, for their own prosperity upon ths 
full employment of the working classes of this country, they cann* 
regard with indifference the passing of any work out of the country 
which can be done in it; nor can they throw the odium of unpre- 
parednets entirely upon the manufacturers, as it ie, I venture t3 
think, as much their business and their interest tə s> forecast the 
future as to take such steps for increase of their plant to afford ample 
time for properly diges 'ans of extensions and for the execution 
of the work, as it is the business of the manufacturer to provide the 
appliances for construction. Would the nation relieve the Admiralty 
or War Office of responsibility if they suddenly found that they 
wanted ships and guns with such rapidity and in such quantity tbat 
they had to buy in Germany? Would it not rather hold that the 
i oer ds had shown lack of foresight and due preparation ! 
asked you a moment ago to grant for the sake of argument thit 
the conditions in England are generally as favourable as in other 
countries. Are they? A large question, with many answers. In 
one respect it must be admitted they are. Engli-h manufacturers 
find no inducement either in prica or in quality to buy their cosl, 
iron, or steel, except in relatively infinitesimal quantities, from abroad. 
But are our conditions of labour and our capabilities of design aud 
management equal to those of foreign competitora? I cannot refer 
to the first without apprehension, lest I should step on forbidden 
ground, koowing that opinions are various and feelings strong: yet 
or this very reason I think the problem cannot be too freely oropenly 
discusze 1. Letuscompare someof che conditions of labour which obtain 
with us and those which obtain in the United S:ate- Given à 
pa ticular piece of work, done in a particular way and with given 
appliances, I have never teen any evidence to prove that the work is 
done more cheaply in America. The American workman has higher 
wages, and probably accomplishes somewhat more in a given time, 
so that the net result is probably about the same. That the output 
of an American workman is somewhat greater than that of 
his English brother is partly due no doubt to mere physical 
causes, a more bracing climate during the greater part of the 
year, aud the fact that American „ are, as a rule, better 
lighted, heated, aud ventilated than most British shops, anl that 
more attention generally is paid to hygienic conditions; partly to 
the greater stress which characterises American life generally 
and has grown to be inherent in the national character; bat 
chiefly due to the fact, in my opinion, that American workmen are 
in general very much better educated than English workmen— 0 
in the sense of more technical knowledge of their work, but sr? 


* Abetract. 
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generally more cultured and have a wider mental horizon. I believe 
it to be a quite general law of human effort that the better educated 
a man is, the harder he will work at whatever his hands find to do, 
and that, apart from the question of skill of handicraft, an educated 
man will produce more in-a given time than the uneducated. The 
cultured man has more to look forward, when his work is accom- 

lished, and values his earnings and his leisure more highly, and so 

as greater incentive ; and, accustomed during his years of early 
training to constant effort, it becomes a mental and moral habit to 
work tothe utmost of his capacity. An utterly uneducated Russian 
weaver can mind but a single loom, and is content to work 72 hours 
a week, for what value is leisure to him? The better educated English 
weaver will mind four looms and do the work better. If these 
considerations be tru», we may anticipate the future will bring a 
gradual increase in the rate of work, as our educational 
systems become more developed and extended, as indeed has no 
doubt been the case during the last 50 years; but this tendency 
will bring and has brought us face to face with ahother problem— 
viz, the time of working. Concurrently with increase in the rate of 
work there has been a tteady diminution in the hours of work, and 
poe we have not yet reached the limit. Here, again, I tread on 

ebateable ground ; but I may eay at least that, whatever solution of 
the problem we may arrive at, it is at least capable of exact 
enunciation. . The efficiency of a particular manufacturing plant 
is measured by the ratio of the difference between the market 
value of the production and its cost to the capital employed. 
There are various fixed losees or charges, rent, rates, manage- 
ment, and so on, which I need not enumerate; there are other 
charges which are a function of the time during which the plant 
is worked—for example, cost of power, lighting, &c.; and finally there 
is the cost of labour, which again is a function of the hours of labour. 
Maximum efficiency is theretore determined by a linear differential 
equation. The problem has its counterpart in the determination of 
the proper size of a conductor for the transmission of electric energy, 
the solution of which is expressed by Lord Kelvin’s rule; or it is 
perbaps still more analogous to the problem, When is a dynamo 
working at maximum efficiency? the answer to which is, as you know, 
when the C?R losses in the armature are equal to the sum of all 
other losses. Unfortunately, dynamos never do work at their point 
of maximum efficieucy, as long before then injurious sparking takes 
place and the armatures are overheated. Possibly similar phenomena 
would occur in our workshops if you endeavoured to apply too 
vigorously the solution I have indicated. The solution depends 
primarily on the funetion you choo:e to represent the dependence of 
the cost of labour in the hours of work. I shall not venture to 
discuss it here; probably personal equation may largely influence 
it ; but if any of you areinclined to work out the problem for your- 
selves on the lines I have suggested, I would commend to your notice 
the very excellent and truly scientific investigation recently made 
by Mr. Crompton into a corresponding and just as difficult a prob- 
]em— the proper length of crank in a bicycle, pointing out in passing 
that in general a long crank corresponds to short hours. 

But to return: we assumed, for the argument in comparing 
English and American labour, that the appliances were the same— 
an assumption at the present time certainly not generally jus- 
tified by the facts. American electrical industry at any rate is 
fo much more concentrated into comparatively few shops on a 
larger scale than most of our English shops, that there hes lon far 
greater poesibility of standardisation in every detail, and repetition 
of types, and consequent inducement to the introduction of automatic 
machine tools ; but our workshops are changing in this respect, and 
any ground we may have relatively lost may be regained and 
certainly will be recovered if those responsible for the laying out of 
our electrical undertakings realise that machinery of standard size 
and manufacture is not only cheaper but intrinsically better and 
inore aecurate in workmanship than machinery built to suit their 
own particular idiosyncrasies. A cotton mill is laid out and 
designed for the accommodatien of the makers' standard frames and 
mules, and a weaving shed for standard looms running at well-ascer- 
tained speeds ; and who would think of asking a Lancashire boiler 
maker for a boiler 29ft. by 7ft. gin. instead of 30ft. by 8ft., because 
he wanted 5,8001b. of steam per hour instead of 6,0001b. ? But too 
often is the builder of electrical plant forced to design his plant to 
fit the station and to meet all manner of conditions which ought to 
have been subservient to the plant. 

No doubt the introduction of automatic machine tools in Englaad 
has been and is attended by many difficulties with the workpeople, 
but I am optimistic enough to believe that, as our workpeople be- 
come better educated and more intelligently alive to their own 
interests, these difficulties will rapidly disappear. This is not by 
any means necessarily coincident with the larger adoption of piece- 
work, and will not, I think, be solved by this means. Piece-work 
is open to many objections and often breaks down. Rightly or 
wrongly it is always regarded with suspicion by the English working 
man, and js often unsatisfactory to the employer. Though in some 
American shops it has been adopted to a large extent with satia- 
factory results, there is much less piece-work in practice in America 


than is generally supposed. The largest engine-building shop in the 
world has no piece-work whatever ; but a modification of it with 
which you may perhaps not be acquainted, but is well worth study, 
is largely obtaining in America. I refer tothe system known as the 
* premium " aystem, where the workman, while receiving in any case 
his rated wager, has a definite price fixed for each piece of work, and 
divides with the employer according to an agreed scale any profit 
made by producing at a lower cost than the fixed price. 

Once more return to an assumption I made in an earlier part 
of my remarks—viz, that the management of our British manu- 
facturing or undertaking businesses 18 on a par with that of cor- 
responding businesses in the United States, and under the word 
“ management ” I would include not merely shop and works manage- 
ment, but all that makes for intelligent and scientific design 
and technical control. I will not attempt an auswer as to whether 
the assumption ia justified, but it is worth noting that our American 
competitora have given proof of their own views on this point by the 
fact that more than one are establishing works in this country. They. 
at least must have come to the conclusion that the general conditions 
of manufacture are as propitious in England as they are in the 
States ; that labour difficulties are no greater here than there ; but 
that, by the introduction of the appliancés they have so well worked 
out, the systems of shop eru San i &nd the designs and technical 
control they have elaborated, they look for advantages which justify 
their emigration. Whether it be a fact or not that we have any lee- 
way to make up in this direction, it is at any rate a profitable reflec- 
tion to consider how we may have lost ground, if lost it we have. 

This leads us into the large field of the right training of electrical 
engineers and managers for our electrical undertakings, a large field 
which I cannot do more than most briefly refer to. I, for one, would 
most heartily endorse the dictum of Sir Andrew Noble that the 
education of our English public schools and universities lays a 
foundation for successful struggle in the world's field of battle which 
is absolutely without rival; but it is a foundation only : upon it must 
be built an adequate superstructure of technical knowledge and skill. 
Much progress has been made and is being made in England, but 
it must be admitted we are still far behind, which I venture to 
think is chiefly due to the want of frank recognition of and 
hearty co-operation, not on the part of our public men but of 
our managers and designers with the admirable institutions 
which already exist in this country. In laboratory and experi- 
mental equipment the technical schools and technical branches 
of the American universities far excel anything we have—with 
few exceptions—in this country ; and it is not provided for the 
most part cut of beer money or local taxation, but is the free and 

enerous gift of manufacturing concerns and the captains of industry 
in the country, who are far-sighted enough to realise that by such 
support they are taking the first steps toward Hes o up and ensur- 
ing the lasting prosperity of their own industries. e in the North 
of England have the opportunity afforded us for like support by the 
splendid institutions at our very doors, our university colleges and 
our municipal technical schools, all of them now provided with or 
rapidly making provision for adequatelaboratories and workshops, and 
most scientific teaching, and lacking only the earnest co-operation 
of the responsible managers and controllers of our undertakings. As 
a significant illustration of what [ have been saying, I may mention 
that the profeesor of engineering at Cambridge told me a few days 
ago that the management of a large American concern about to start 
in this country recently applied to him to recommend a dozen of his 
students to take up responsible posts, after brief further training in 
America, believing that nowhere else could they obtain better 
material for their purpose. 


If in the future the scientific training in a technical school or the 
technical departments of our universities is to largely replace the old 
syatems of apprentices and pupilage, a much wider responsibility is 
thrown on the teachers and profe:sors than the mere imparting of 
knowledge or development of manipulative skill It rests with them 
to teach the general principles upon which all successful manufacture 
must te based, and to inlluence the entire mental attitude of their 
pupile toward the profession for which they are training. If they 
ail in thie, they may indeed instruct but will not educate, and we 
shall have a new class of “ technics, who will hinder rather than 
promote industrial progress. This is no imaginary danger. Russia 

as made advances in the establishment of technical schools which 
are not thoroughly in toucb with the great manufacturing establish- 
ments of the country, and to describe a man as a “technic” is 
equivalent to saying he is the last man to whose advice or opinion 

ou wou'd attach any weight. To avoid such dangers we cannot 
insist too strongly on the importance of the closest possible co- 
operation and interchange of opinion between the responsible and 
practical managers of our industries and members of the profession 
on the one hand, and the managers and teachers of our technical 
schools on the other hand. The free interchange of opinion and dis- 
cursion of methods is essential to the welfare of both. 

Take two illustrations of such general statements. We have been 
talking much of late, but doing less, towards standardisation of elec- 
trical work, Manufacturers know perfectly well the need of it, but 
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are practically powerless, as they have no option but to provide 
hae they are asked for. Now, if the profession generally could 
agree from time to time upon certain eiandarde, and every young 
engineer before he leaves echool or college be trained to repeat 
them, to understand the reason for them, and to look upon depar- 
ture from them without cogent cause 8s bad practice, they would 
very soon be universally adopted. Or, as another EDS E 
suppose nine -tenths of educated opinion in England has 
been for the last 10 or 20 years in favour of the adop- 
{ion of the metric system, as tending toward more accurate 
work, involving much saving in labour of computation, and 
facilitating our relations in foreign markets. Enlightened manu- 
facturers are fully alive to its advantages, but cannot make headway 
against the mere dead weight of characteristic English dislike to 
change. Now, if the teachers in technical schools would be bold 
enough to agree to write all their text-books in the metric system, 
set every problem or example in it, and make their pupils think in 
centimetre-grammes instead of foot-pounds, and be allowed to trans- 
late their results into hundredweights, ounces, drachms, penny- 
weights, inches, sixty-fourths of an inch, and any other of our 
national abominations, as valuable arithmetic exercise only, we 
should very soon have such a preponderance of influence in favour 
ote metric system that its national adoption would no longer be 
elayed. 

Technical education does not end in school or college, but must 
be continued through life, and one at least of the chief instruments 
of it 4s out technical Press and the publications of our technical 
Societies, It is always rash to criticise the Press; but perhaps I may 
te allowed to submit for the benign consideration of the proprietors 
and editora of the £ecbnical journals some considerations from the 
1eaders' point of view, or rather I should say the would-be readers 
point of view, which militate against their usefulness. There are at 
least a dozen journals appearing weekly or monthly more or less 
exclusively devoted to electrical engineering. How can mortal mav, 
er at least the busy mortal man, do more than purchase these, lav them 
on his office table, aud marvel what the contents can be! If these 
dozen journals could be condensed into two or one with free use of 
scissors, and the excellent editorialand contributing staffs imbued with 
the fundamental idea that conciseness and perspicuity are the true 
criteria of style, and then published at a shilling instead of sixpence, if 
need be with (may I hint it) the advertisements in a separate cover, I 
believe it would be of tenfold advantage to the electrical engineering 
profession. Such a step has been taken with most excellent results 
in the combination of the ecientific abstracts of the Institution of 
Electrical Engineers and the Physical Society. Could not this be 
carried farther by the inclusion in the combination of the abstracts 
of the Civil Enyineers—a subject which has been, I believe, discussed, 
and which possibly an expression of the views of our branch insti- 
tution, youug and provincial though it be, might in some small 
degree influence. 


———————————AÀ—— S 


ON THE APPLICATIONS OF ELECTRICITY IN 
MEDICAL AND SURGICAL PRACTICE. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers on the 
8th inst., in connection with Dr. Lewis Jones’ paper on the 
above subject. - 


The PRESIDENT (Dr. S. P. Thompson) in declaring the paper open for 
discussion, called attention to the fact that the word electr. fication was 
used by the author in a manner somewhat different from that in which 
clectricians were in the habit of usiog it. Electricians did not understand 
that when a current went through a thing that this thing was necessarily 
electrified ; it was conducting, but not necessarily charged. If a person 
was electrified, in the sense which physicists ordinarily understood it, he 
asked Dr. Jones if the patient would be physivlogically, pathologically, or 
any-other-logically attected. 

Mr. JAMES WIMSHURST said he was pleased to seve that electricity 
was comiug to the front in medical work, and also that the statical machine 
was becoming prominent. With regard to the American machine, to which 
reference was made in the paper, he handed in a communication for publi- 
cation in the Journal. 

Major-Gen. C. E. WEBBER asked, with regard to the word 
“ stimulus," whether the medical practitioner or physiologist meant that 
electricity was no more than a stimulus to the animal fraine. The methods 
which bad been described for localising injuries to nerves were almost 
identical with those used every day by the telegraph engiueer for the localisa- 
tion of faults in a telegraph system. He thought also that there might be 
tome auxiliary actions going on within the human frame, the energy for 
which might possibly be obtained frum possible electrical action within the 
system. Helmholtz had calculated that the heart could raise its own 
weight of Qoz. through 20,250ft. in one hour. The source of this 
energy was unaccounted for, and could not be explained by the tacit 
assumption made in all the medical or physiolugical books which he had 
studied —viz., that the heart was a pump. Possibly there was some 
electrolytic action going on which might account fer the energy. 


Mr. MUDFORD suggested that a posible means of measuriog the 
amplitude of the discbarge wave from an induction coil would be to “tet 
up " the pointer of an ordinary milliam meter, and observing when it 
was just kicked cff. It would bea little troublesome in ute, but it was 
simple. ; l 

Sir HENRY MANCE referred to the question of the polarisation which 
took place in the human body under the passage of a current. bé 
remembered, many years ago, making some experiments to ascertain the 
resistance of the body froin one wrist to the other. His results were 
much higher than they ought to have been when the effect of polarisation 
was eliminated. He tested two natives, one of whom had a resistance of 
1,300 ohms and the other 1,200 ohms, while the third, a European, gare 
900 ohms fror: wrist to wrist. There was considerable polarisation. 

Prof. J. PERRY said he spoke as a Philistine on this subject. Witb 
regard to the charging of an accumulator from the ordinary public mains, 
he suggested that a lamp of lower voltage than that of supply be con. 
nected in series with the accumulator during charging. Might he tell Major- 
Gen. Webber that there was something just the reverse to electrolysis 
going on in the animal machine. The animal machi e, a machine which 
consumed fuel and gave out mechanical energy, was, he thought most 
people believed, an electrical machine. It could not be a heat engine, 
unless one to which the second law of thermo-dynamics was inapplicable. 
The efficiency of the animal machine was quite 40 times higher than it 
ought to be, as calculated from the limits of temperature between which 
it worked. It might be that the second law of thermo-dynamics wai 
evaded. At Baden-Baden last year he met Dr. Schlieb, who, he was greatly 
astonished to find, had been for 20 years actually making experiments on 
atmospheric electricity. This gentleman had been using a guid-leal 
electroscope, by means of which he could eay whether the air was positirely 
or negatively electrified, and whether the clectrification was large or small. 
But the most astoriishing result he had obtained was that he could tell by 
his experiments when a certain type of patient wae coming to him, and 
when his instrument indicated negative electrification he knew that all 
kinds of oppressed people would be coming to bim for relief. It was the 
most interesting result he had ever come across. As a rule, it was a rising 
barometer that accompanied positive electrification. 

Mr. COFFIN said it seemed to him that the President had himeelf pat 
his finger upon the great drawback in the past in speakiog of the termi- 
nology used in different senses by the medical man and the engineer, aml 
in the fact that the physician had not been the physicist. He could well 
remember the occasion many years ago when Mr. Preece, as lis then was, 
male a great point of the fact than even medical electricians, or men who 
had devoted themselves almost entirely to electrical treatment, were com- 
pletely ignorant of such tbiogs as amperee, milliamperes or volts, Mr. Free: 
then thought that electricity was ordered and prescribed regardless of 
amount and quantity, which would be like sending a patient into a phu- 
macy to get as much as he wanted of a particular medicine, He 
himself thought that the measurement of electricity or electrifi 
cation would always be different to the measurement of a drug, 
because the effect was such a difficult matter to estimate correctly. 
Electricity could not be used to replace the surgeon's koife. 
Everybody who had systematically used electricity would only endorse 
what Dr. Jones had ssid on tbe electrical water bath. The great ease and 
simplicity of working, and the beautiful results obtained, must certainly 
be made a great deal of. At the same time there was this difficulty—v. 
they really did not know what current the patient was receiving. They 
knew the maximum current be might have, but the fact that the patient 
was in a conducting medium of water at different temperatures made it 
almost impossible to know exactly what took place. . 

Capt. W. P. BRETT (R. E.) said that the lecturer had referred to X-ray 
work as fer as exploring the human frame was concerned, but had not 
mentioned anything about its curative effect. His curiosity was exe 
uot very long since by seeing a series of photographs of lupus in the fact 
taken at intervals of a week, the patient being subjected periodically te 
the X-raye. The results bad been most remarkable, in that the disap- 
pearance of the dixease had been effected in a very short time. He woul 
like Dr. Jones to mention any instances of a curative effect, should he 
know of any. With reference to the need of a source for charging small 
cells, this had been felt very badly in the recent Egy ptian campaign, when 
the X-rays had first been used in warfare. The difficulty had been g! 
over by using a tandem bicycle manned by defaulters and connected to ? 
small dynamo, and by this means they had kept the cells continuous? 
charged. If this difficulty could be got over in the field, there woul 
surely be no trouble in using a small motor to drive a small generator, 

Mr. W. M. MORDEY suggested the use of thermopiles for charge 
amall cells, which could easily be produced for such a purpose. He e 
quite sure that there would be a really large demand for a thermop!* 
capable of generating a few volts and being sold at a reasonable price 
While on this matter of apparatus, he mentioned that it would bea 
thing if some engineera would take up the design of such apparatus à! 
they saw exhibited that evening. There had apparently been no ung 
in the design of the Ruhmkorff coil since it was invented, and be 
wa: quite sure that it had lasted long enough in its present form. 
Referring to a coil which was on the table, he said it quite frightened T 
to see such an instrument as that. The laminated pole piece was careu y 
short-circuited by a solid block of metal. Where they wanted mague . 
to go ia and out as euily as possible, every precaution was taken to Pe 
thir. In these details he thought the Ruhmkorff coil might be impro? 
by any of them who had had any experience of designing aud who M f 
time to take the thing up; and this criticism could be applied to mo 
the apparatus sold by opticians. He was glad that Dr. Jones had av À 
the use of such terms as faradisation," ''galvanisation," and a num 
similar words often found in medical literature. Finally, he mona 
Major-Gen. Webber that he had worked out the horse-power of the P 
the example given by him, and found it to be only 1 co 5th of a horse: Por 
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Mr. A. P. TROTTER suggested the use of an aluminium cell for 
charging accumulators from alternate current supply mains. He asked 
whether Dr. Jones wished to measure the milliamperes, milli-coulombs, 
mean volts, or maximum volts of the coil discharges, and asked if he 
would give information about the action of electric current on the body 
for removing the sensation of tiredness when muscles bad been exerted, 
but without doing mechanical work. 

Dr. LEWIS JONES, replying, said that he bad tried to be a3 careful as 
possible with his terms, and he was sorry that he should, without knowing 
it, have used the word “electrification ” in the way he had. It came about 
through the fact that patients were sent down to him from the wards with 
cards To be elec'rified," To be galvani ed," &c., and he had got intu the 
way of using the terms. Of course he understood the proper 
meaning of the term. It was one of the efforts of his life to 
teach tLe profession not to use such words. He had seen Franklinisa- 
tion," and quite recently he had seen, in a French electro. therapeutic 
journal, the expression“ D'Areonval.isation.". Major-Gen. Webber had, it 
seemed to him, raised the question, “Is electricity related to vital force ?” 
Of course it was very difficult for a living tissue to perform any func- 
tion without the liberation of a certain amount of electrical action. 
As to the question of whether this was a mere waste or mere dissi- 
pation of a certain amount of energy, he had no doubt they could 
find traces of electrical action whenever any change was going on; 
but he could not say whether tbe electrical changes in a nerve or 
muscle were a waste or not. To go deeply into the question would 
involve him in difficulties which he would prefer not to consider tbat 
eveniog. The question of polarisation raised by Sir Henry Mance was, of 
course, a thing which medical men noticed continually in electrical appli- 
cations. He was interested to notice one little matter in Sir Henry Mance's 
eniarka — viz., that the European bad a lefser resistance than the natives. 
This showed that the resistance of the skin was a question of the moisture 
or dryness of the surface, as it was natural to suppose that the European 
would perspire more than the natives. Prof. Perry's suggestion that tbe 
body was an electrical machine he was not qualified to deal with. With 
regard to the X-rays and lupus, he said there was no doubt 
that the X-rays had that therapeutic effect, not only on lupus, but 
on other skin diseases as well A doctor was not able to charge his 
accumulator off his bicycle with the aid of & small dynamo. He 
was very sorry that the Cox thermopile had disappeared. He had 
had hopes that tte th'ng would be useful, but when he wrote to the 
company they sent bim particulars but no prices. At the eame time, he 
thought there seemed to be some uncertainty as to the life of a thermo- 
pile At the present time they could purchase the Gülcher thermopile 
in this country, but they wanted a lot of them, as their voltage was only one 
or two volte. Most of the electrical apparatus at present used by medical men 
was German; English makers did not pay much attention to it. Of course, 
the doctor wanted cheap apparatus: he had to pay for them out of his 
own earnings, and bis position was entirely different to that of a person 
buying for a large public company. English instruments, though more 
beautifully finished, were too expensive ; they were compelled to buy 
German apparatus and do the best they could with them. He had experi- 
mented with the aluminium cell, but had been unable to make it work 
satisfactorily. With regard to Mr. Trotter’s question about the refreahing 
action of the electric current, a Paper on the subject by a physiologist in 
Italy named Capriati bad been publiehed, with many dynamometric 
measurements, which clearly showed that electrifieation— i. e., the passage 
of a constant current along the spine—increased the muscular activity 
for some little time afterwards. It also showed that the application of 
electrical stimulation to the nerves of the arm would do the same thing 
for the arm. Whetber it was a question of circulation or direct effect 
upon the activity of the nerve cells he could not say, but that there was 
sume direct effect from the stimulation of the brain seemed undoubted. 
People who were treated for other things would sometimes notice an 
improvement in their general health which was quite apart from the object 
a‘ined at in such treatment. For example, he had sometimes tried to relieve 
different defects by electrical appl'cations tothe region of tbe auditory nerve. 

. He applied one pole in front of the ears and the other pole at the back of 
tLe cek, and a pereon treated in this manner would often speak confidently 
of an improvement in general condition, slthough no advantage had been 
gained in the matter of hearing. With reference to the question of what 
he wanted to measure, this was an easy matter to answer. What he was 
asking for was ecmething to measvre mill'amperes. No one bad told him 
exactly what he wanted to know with regard to tlie condenser. He asked 
again whether, given a condenter of known capacity and a known voltage, 
a curve of discharge could te plotted for different values of the external 
resistance through which it wes discharged. He would have liked to have 
known something atout the modifica'ions in the curve which were pro- 
duced by increasing cr decreasing the resistance. Also, if the external 
resistance, was 1,000 or 2,000 er 4, Oo ohms, whether by raising the voltage 
they would not diminish the differences in the shape of the discharge curve 
produced by the difference in the resistances. 


A hearty vote of thanks was accorded Mr. Jones at the con- 
clusion of the discussion. 


The Electro-Chemical Equivalent of Silver.—A careful 
re-determination, made by Messrs. Richards, Collin, and 
Heimrod, of the value of the electro chemical equivalent of 
silver is described in the Proceedings of the American Academy 
of Science. The value obtained was 1:172 megohme per 
ampere per second. A re.determination of the electro chemical 
equivalent of copper gave 08292 megohms, leading to an 
exact verification of l'araday's law. 


AN EXPERIMENTAL RESEARCH ON SOME 
STANDARDS OF LIGHT.* 
BY J. E PETAVET. 
(Continued from page 712). 


On the Lummer and. Kurlbaum Incandescent Platinum Standard. 


In 1894 Drs, O. Lummer and F. Kurlbaum proposed a new 
standard of light.t A strip of platinum foil 25mm. wide, 0°015mm. 
thick is brought to incandescence by an electric current of about 80 
amperes, The temperature is increased until one-tenth of the total 
radiation js transmitted through a water trough 2cm. in width. This 
ratio is determined by means of a bolometer. Tlie construction of 
the instruments requires the greatest care, and three months had passed 
before I was able to obtain the first observations. The instruments 
used for this work are shown in Fig. 4. The explanation appended 
to this drawing is sufficient to render further description unnecessary. 
It would be useless to give details of the experiments, which in the 
main confirm the results already obtained by Lummer and Kurlbaum. 
With the same apparatus used in the same manner the light is prac- 
tically constant as long as the ratio of radiations is adjusted to 1/10 
percent. The adjustment of the temperature of the platinum foil 
with the required degree of precision is, however, most tedious, and 
in fact all but impossible except under the most favourable condi- 
tions. This consideration, together with the complicated nature of 
the apparatus, renders this light impracticable as a working standard. 

At the beginning of the present Paper it has been pointed out that 
a standard must be constant, reproducible, and must emit light of a 
suitable colour. We have just seen that the source of light under 
consideration may be regarded as fulfilling the first of these condi- 
tions ; with regard to the second and third, the conclusions are less 
favourable. By definition the ratio between the total radiation and 
that transmitted through the water trough must be a3 ten to one, 
1 per cent. error in the electrical measurements causing 3 per ceat. 
change in the light. To obtain the required degree of precision 
the galvanometer deflections must be reduced to equality. "Three 
methods are available: (1) the bolometer current may be reduced in 
the ratio of one to ten; (2) a path shunt can be introduced into the 
galvanometer circuit; (3) the distance between the bolometer and 
the radiator may be varied in the ratio of 1 to 710. None of 
these methods is entirely satisfactory. The reduction of the current 
through the bolometer involves a considerable complication of the 
apparatus, and interferes with the steady working of the instrament. 
It is also hy no means impossible that the resulting change in the 
temperature of the bolometer films may change their coefficient of 
absorption. With a shunted galvanometer temperature changes and 
thermo-currents are a frequent source of error. The most reliable 
method is to change the distance of the radiator ; but here again two 
objections arise. The enclosure containing the platinum foil is 
rarely at a temperature so closely approaching that of the bolometer 
films that shifting this large surface leaves the instrument unaffected. 
The law of inverse squares cannot strictly be applied, as the rays of 
light are refracted when passing through the water trough. In 

ractice, marked variations were obtained when the method of 

etermining the ratio of the two radiations was altered. The use of 
another form of bolometer produced a considerable change in the 
light emitted. The bolometer films are coated with platinum b'ack 
by electrolysis. The composition of the bath, the electromotive 
force, and the current have been specifiel; but it was found that 
the temperature of the bath and the resistance of the film affecte 1 
the nature of the deposit obtained. . 

Finally, the spectral composition of the light is unsatisfactory, the 
colour being much too red. We are thus driven to the conclusion. 
that this light does not posse:s all the qualities required of a primary 
standard. . Under certain- circumstances it may be of the greatest 
value as à standurd of reference. It is used in the Reichsanstalt to 
check the values of the Hefner lamps ; for purposes of this kind it is 
well suited, and might with advantage be more frequently used. 


Preliminary Research on the Molten Platinum Standard of Light. 


The use of molten platinum a3 a standard of light was first pro- 
osed by J. Viollet at the Congrés international des Electriciens on 
Sept 21, 1881.8 In 1884 Violle published an account of his experi- 
ments with the new standard, which was adopted in the rame vear 


* Paper read before the Royal Society. 

+ Berichte der Preuss, Akademie, 1894, p. 227; Elektrotechnische Zeit: 
schrift, 1894, p. 476. 

t For Violle's researches see Comptes Rendus, Vol. LXXXVIIT, p. 171, 
1879 ; Vol. LXXXV., p. 543, 1879; Vol. XCIL, p. 866, 1881 ; “ Lumiere 
Electrique," Vol. XIV., p. 475, 1884 ; Annales de Chimie et de Physique," 
sér. 6, Vol. III., p. 373, 1884. 

§ “Comptes Rendus du Congrès Interrational des Electriciens,” Paris, 
1881. Assemblée générale, Troisième Scance, p. 50. See also Procès- 
Verbaux de la Conférence Internationale pour la Déterminat’on des Unités 
Electriques," Troisième Commission, Séance du 20 O.tobre, 1882, 
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“Ly the Conférence Internationale pour la Détermination des Unités 
Electriques on May 2, 1884.* The adoption was confirmed by the 
Corgres International des Electriciens on May 21, 1889, when it 
was specified that the practical unit should be the bougie decimale, 
and by the International Congress Congress in ('hicago in 1893, and 
the Congrés International des Electriciens at Geneva in 1898, when 
the use of the Hefner lamp as a practical standard was recom- 
mended. Since the adoption of this unit the aim of most of the 
experimental work cn the subject has been not so much to find a 
tuitable method of using the Violle standard as to obtain a substitute 
for it. These efforts have resulted in the well-known instrument 
devised by W. Siemens f for fur ing platinum foil, and in the pro- 
posal made by (. R. Cross? to use as a practical standard the light 
emitted by a thin platinum wire at its melting point. Physiological 
considerations render such a thing as an instantaneous photometric 
reading an impcssibility, and herein lies the principal reason why 
the above proposals have had to be abandoned. Apart from this 
fact, it ia extremely doubtful if either in the case of fine wire or thin 
foil the break occurs actually at the temperature of fusion of the 
metal. Cross admits that there were considerable differences in 
the quantity of light emitted per unit area when the diameter cf the 


1. Incancescent lamp serving as standard of referar ca. 

2. Lummer and Brodhun photometer head. 

3. Enclosure in which the incandescent platinum foil is 
placed with the 1 sy. cm. diaphragm. 


4. 
b. 
6. 
7. 


Bolometer cover. 


Sereen to cut off the radiation from the bolometer. 
Water-trough, with quartz sides 20m. apart. 
Bolometer, with the cover removed to show the filma. 


Berlin. The work proved unsuccessful, aud a detailed account of the 
experiments has never been published. This rendera it very difficult 
to suggest a reason why reliable results were not obtained. In the 
case of molten platinum, owing to the high rate at which heat i: 
diesipated, it is quite possible for one part of the mass to be liquid 
while another part only a few millimetres distant is considerably 
below the temperature of solidification. This source of error should 
be minimised by the choice of suitable experimental conditions, aod 
by reducing the results by some method similar to the one given 
below. Again, all the magnesia or lime bricks I have been ablet) 
secure contain a certain proportion of silica. This, as will be pointed 
out later, is sufficient to render them useless for the purpose in view. 
In the account of the Reichsanstalt experiments this difficulty is not 
mentioned. In common with all other pure substances, platinum 
has a constant freezing point; the length of time, however, dunn; 
which the constancy of temperature will be maintained depends 
mainly on three factors. 

If we take D to represent the quantity of heat dissipated by the 
platinum per unit time when at its temperature of solidification, II 
the heat supplied to the metal per unit time, and L the total lateat 
heat of the mass, and supposing for the present that the therm 
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8. (lips for holding the inoandeascent platinum lol: 
th's plate fits on to the back of the enclosure i 
9. One of the water circulation diaphragms v ir 
keep any extraneous radiation from the bolome™. 


Fia. 4, Apparatus used for the Investigation on the Lummer and Kurlbaum Incandescent Platinum Standard. 


wire was changed. In connection with the present work a number 
of experiments were tried, both with wire aud foil, but the results 
were by no means encouraging. 

As far as 1 am aware, only one research has been carried out with 
a view of repeating the Violle standard on anything like the scale 
originally used. This research was made at the Reichsanstalt“ in 


„Conférence Internationale pour IA Determination des Unités Elec- 
triques."  Deuxiéme Session, Troisième Séance, Mai 2, 1884, pp. 23, 115. 


" L'unité de chaque lumiere simple est lu quantité de lumiere de méme 
espéce émise en direction normale par un centimetre carré de surface de 
platine fondu la temperature de solidification. L'unité pratique de lumière 


blanche est à la quantité totale de lumière émise normalement par la méme 
source." 

t Elektrotechnische Zeitschrift, Vol. V., p. 244, 1884. 

$ The Electrician, Vol. XVII., p. 514, 1886. 


§ See British Association Fourth Report of the Standards of Light 


Committee,” App. II., 1888, p. 47. 


*| Thátigskeitsberichteder Reichsansta!t, 1890 and 1892-1894, or Zeitschrift 
für Instruncutenkunde, Vol. XI., p. 149, 1891, and Vol. XIV., p. 266, 1894. 


conductivity is very great, the time during which the temperature 
will remain constant will be— 
t= L'D = H. 

For the object we have in view the time of constancy must be 
made as great as possible. One method of increasing the umer 
to make H very nearly equal to D, or, in other words, to supr? 
heat to the molten metal at nearly the same rate as the mae 
losing it. We may supply the necessary quantity of heat H U 
means of an electric current; or, using a large surface of metal, We 
may keep the blow-pipe going on one part of the surface while U* 
observations are being made on some other portion. If we abandon 
the idea of supplying heat during the time the observations are being 
taken, the formula becomes— 

t=L'D. 

In order to reduce the amount of heat dissipated, we must plac 
the platinum in an enclosure at nearly the same temperature as the 
metal itself, take the observations through a relatively small open 
and make the thermal insulation of the mass as perfect as poet! j 
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In the above formule, L being a function of the volume and D a 
function of the surface, we may, for any given circumstances, increate 
the time ¢ by increasing the total volume of the metal. But it now 
becomes necessary to take into account the thermal conductivity of the 
metal. Strictly speaking, any given portion of the surface can only 
be at the standard temperature t, for the very small fraction of a 
eecond during which the solid film is forming ; later on the surface 
is at some lower temperature (t. — n) where n is the temperature 
interval which is required to cause the heat to flow from the parts 
of the mass where the process of solidification is actually in progress 
to the surface at the same rate as it is there being dissipated. Thus. 
by increasing the mass of the metal we cannot indefinitely increase 
the time available for the photometric observatione. Unless the rate 
at which the heat is being dissipated at the surface under observation 
is made small, the temperature will not remain constant during the 
process of solidification, but will fall more and more rapidly asa 
larger proportion of the mass becomes solid. 


(To be continued.) 


CORRESPONDENCE. 


——,9———— 
CAPE-AUSTRALIAN CABLE. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: As there appears to be much misconception in Parlia- 
ment and elsewhere as to the exact nature and extent of the 
arrangement about to be entered into by the Governments of 
New South Wales, Victoria, South Australia, Western 
Australia, and Tasmania with the Eastern Extension Tele- 
graph Co., my directors would feel obliged if you would be 
good enough to give publicity to the following statement :— 

The arrangement is— 

1. For the company, in conjunction with the Eastern Tele- 
graph Co., to provide, at their own cost—estimated at about 
one million and three-quarters—direct cable communication 
between South Africa and Adelaide, which, with the third 
route recently established between Great Britain and the Cape, 
would give Australia an alternative communication to the 
existing roule via India, Egypt, and the Mediterranean. 

2. To at once reduce the existing tariff between Great 
Britain and the contracting colonies (varying from 4s. 9d. to 
5s. 1d. per word) to an uniform rate of 48., with proportionate 
reductions for Government and press telegrams; and, as the 
traffic responds to the reductions, to further lower the tariff 
on a sliding scale down to 28. 6d. per word. 

8. On the laying of the Cape- Australian cable to reduce the 
tariff between Australia and South Africa from 7s. Id. to 
2s. 6d. per word. 

In return, the Eastern Extension Co. only require the right 
of direct dealing with the public in the capitals of Australasia 
when the proposed Government Pacific or other competing 
cable is laid. This right has always been enjoyed in Great 
Britain—not only by British, but by foreign telegraph com- 
panies—and is recognised in Canada, South Africa, and 
elsewhere.—Yours, &o., F. E. Hesse, Manager. 


Eastern Extension, Australasia and China Telegraph Co. (Litd.), 
Winchester House, London, E.C., March 14. 
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PARLIAMENTARY INTELLIGENCE. 


TELEPHONE MUNICIPALISATION. 


In the House of Commons, on Tuesday, Mr. HANBURY stated, in reply 
to Mr. Crilly, that applications had been received by the department for 
three telephone licenc:s for local authorities. In one case, Glasgow Cor- 
poration, a licence had been granted for an area co-extensive with the 
Glasgow area of the National Telephone Co. The Postmaster General had 
also been in correspondence with 22 other local authorities, who 
were considering whether they should apply for licences. Two applica- 
tions for licences had been made by companies. A licence had been 
granted to the Mutual Telephone Co. for Salford and certain adjacent 
rural districts, while the third application had been referred for approval 
to 1 W concerned, in accordance with sec. 3 of the Telegraph 
Act, , 


WORKMEN'S COMPENSATION. 


Mr. PICKERSGILL on Tuesday asked the Home Secretary whether his 
attention had been drawn to the judgment of the Court of Appeal in 
Lysona 2. Knowles and Sons (Ltd.), by which it was decided that, in order 
to come within the benefit of the Workmen’s Compersation Act, the 
applicant must bave been at the time of the accident in the master's 
employment for at least two weeks, and whether, having regard to the 
importance of this decision, he would introduce or support an amendment 
to the Act in this respect. 

Sir M. WHITE RIDLEY said the decision appeared to him to be so 
important that he would like time to consider the matter before giving a 
definite answer. 


ELECTRIC POWER BILLS. 


In the House of Commons yesterday Lord BALCARRES moved that 
the Committee of Selection do appoint a committee, not exceeding seven 
members, to whom shall be committed the followiog private bills by which 
it is proposed to supply electric power :— 

Lancashire Electric Power Bill, 

Durbam (County of) Electric Power Supply Bill, 

South Wales Electrical Power Distribution Bill, 

Tyneside Electric Power Bill (read a second time on Thursday, March 1). 

Mr. GALLOWAY moved as an amendment to omit the words the 
Committee of Selection do appoint a committee not exceeding seven 
members, in order to insert the words a Select Committee be 
appointed." His object was that the bills should be referred to an ordi- 
nary Select Committee of 15 members nominated by the House, upon which 
both opponents and supporters of the bills would be represented. It was 
impossible, he urged, to get an impartial committee under the motion 
before the House, as membera would be bound to have their individual 
prepossessions. 

Sir ALBERT ROLLIT seconded the amendment. He noted the 
absence of the President of the Board of Trade. At the time of the debate 
the right hon. gentleman made a suggestion which formed the basis of 
what then occurred, that the bills should be referred to a hybrid com- 
mittee. Such a committee had its advantages and its disadvantages. One 
of its great advantages was the presence of experts, and the subject of 
these bills was essentially one in the consideration of which the help of 
experts was most desirable. 

Mr. MONK hoped the amendment would be rejected, as the object of 
the original motion was that the strongest possible committee should be 
appointed by the Committee of Selection. Au ordinary private lull 
committee had the great advantage that the membera were under an 
obligation to attend and hear the evidence before they voted, and if the 
members did not attend they were reported to the House. 

Sir FRANCIS POWELL said this was a matter deeply affecting the 
welfare of the people of the country, and the House should take great care 
as to the decision they came to. His own borough (Wigan) was deeply 
interested in this question, as they had before them a proposal to spend 
£90,000 upon electrical works. 

Sir WILLIAM WALROND said that as the matter was of such great 
importance, it was advisable that the President of the Board of Trade 
should have an opportunity of being present. He therefore moved the 
adjournment of the debate. 

The motion was at once agreed to, and the debate accordingly adjourned 
until to-day (Friday). 


INDO EUROPEAN TELEGRAPHS. 


In the House of Commons yesterday, Sir EDWARD SASSOON (who 
appears to have taken up matters telegraphic vice Mr. Henniker Heaton) 
asked the Secretary of State for India whether he had auy information 
to the effect that the telegraphic convention with Russia had been renewed 
by the Indo-European Teleg;aph Co. on the basis of a return of 17j per 
cent. to that Government from the gross earnings of the company, and 
whether this arrangement had becu concluded with the knowledge of and 
after consultation with the Indian Government, as one of the joint purse 

al tners. 
i Lord GEORGE HAMILTON : I have no information as to the renewal 
of the agreement between the Indo-European Telegraph Co. and the 
Russian Government, nor has the Government in Iudia, so far as I am 
aware, been consulted on the subject. 
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LEGAL INTELLIGENCE. 


— > 


Eastern and South African Telegraph Co. (Ltd.) v. Cape Town 
Tramways Co. (Ltd.). 


In the Supreme Court at Cape Town, South Africa, this action was 
commenced on Friday, Feb. 16, before the Right Hon. Sir J. H. De 
Villiers, P.C., K.C.M.G. (Chief Justice), the Hon. Mr. Justice Bucbanan, 
and the Hon. Mr. Justice Laurence (Judge-President of the High Court of 
Griqualand West). 

The plaintiffs were represented by the Attorney-General (Mr. Solomon, 
Q. C.), Mr. MacGregor, and Mr. Benjamin; and the defendants by Mr. 
Innes, Q. C., and Mr. Graham, Q.C. The action was brought to recover 
£50,000 as damages for alleged injury caused to the plaintiffs’ business, 
plant and property by reason of the leakage of electric current from defen- 
dant company's tramway s. 

The ATTORNEY-GENERAL, in opening for the plaintiffs, described 
the method in which the plaintiff company carried on their business, the 
construction and position of their cables, and the powers conferred on 
defendants by their various Acts of Parliament. There were, he said, 
really three companies the Metropolitan Tramway Co., the Southern 
Suburbs of Cape Town Tramway Co., and the City Tramway Co,—and 
these undertakings traded together under the name of the Cape Town Tram- 
ways Co. The first-named concern had powers to construct and work lines 
of tramway from Darling-street to the toll ; the second had similar powers 
from Mowbray Hill to a point near Constantia-road, Wynberg: and the 
extended statutory powers of the old Cape Town and Sea Point Tramway 
Co. bad been taken over. The third (the City Tramways Co.) had con. 
structed tbe line from the toll to Mowbray Hill without any statutory 
powers, On Aug. 6, 1896, the City Tramway Co. started running their 
cars by electric power between the corner of Darling-street and Mowbray 
Hill, and at once the plaintiffs felt the effects of the current leakage from 
the tramways. It was found that the signals received at the station at 
Standard Bank-buildings were so distorted while the cars were running 
that it was always difficult and often impossible to decipher those 
signals. The tramway company kept extending its system, and be- 
tween August, 1896, and January, 1897, the effect on the telegraph 
cable was such that no receiving work could be carried on except between 
12.50 at night and 6 o'clock in the morning, the period duriog which 
the cars ceased running. What receiving was possible had to be taken 
on the eastern cable at Durban, and when, in December, 1896, that cable 
broke down, there was great delay and loss of business, Mr. H. D. Wil- 
kinson, an electrical engineer of great experience, was sent out to Cape 
Town by the plaintiff company in May, 1838, to investigate the causes of 
these disturbances and to endeavour to find a remedy. He made a great 
many testa, and embodied bis views in a lengthy report to the plaintiffs. 
The correctness of his tests was not disputed, and the conclusion he came 
to was tbat from 20 to 50 per cent. of the electric current generated to 
drive the cars, and which should have returned to the gererating station, 
escaped into the earth. This wandering current naturally travelled into 
the earth under the sea, and thus came in contact with the cable, and, 
by the process known as induction, affected the copper conductor along 
which the electric current in the plaintiff company's submarine cable 
travelled. That was the cause of disturbance and the distortion of 
m The plaintiffs, hoping to find a remedy, laid down in Table Bay 
a five mile long earth cable alongside their main cable, with the view of 
neutralising the disturbance, and that proved an advantage. Then a ten- 
mile cable of a similar description was laid, with excelleut results fora time; 
but as the tramway company's operations and system extended, so the 
“area of disturbance” widened, and the trouble became as serious as before. 
Therefore the company now sought the intervention of the Court, and askod 
for damages. "They brought no charge of negligence or unreasonable use of 
statutory powers against the tramway company ; but hy certain sections 
of their incorporating Acts they bound themselves liable for damages 
caused to individuals or public bodies by leakage of electricity from their 
rails—the authorised medium of return - currents of electricity. As to the 
City Tramway Co., which had no statutory authority, the plaintiffs 
relied on recovering damages from them at common law. The first item 
in the account of damages was the rather subst intial one of £20,000, set 
down as due to loss of and inconvenience to business since August, 1896. 
It was exceedingly difficult to estimate what damage was sustained through 
loss of business, but whenever the eastern cable was down, and all the 
receiving work had to be done on the western cable (and in consequence 
of the signals being distorted there had to be a great deal of repetition), 
great de: y, amounting sometimes to two or three days, was caused, and 
the most lucrative portion of the company’s business, the Stock Exchange 
traffic, largely ceased, because in the absence of news operators would not 
speculate. The plaintiffs were also advised that they ought to establish a 
cable ata'ion on Robben Island, and that would cost £1,500. Then there 
was the cost of a new twin-core cable, £8,500 ; maintenance (calculated at 
£500 a year, and capitalised at 20 years), £10,000 ; and other incidental 
expenses, which brought the whole claim up to E50, 000. The substantial 
issue before the Court was really, What was the cause of the disturbance 
to the cables ; whether the escaped current from the rails affected the 
cables; and whether that was an “electric leak " within the meaning of 
the Act, for which the tramway company would be liable? 

Mr. INNES, for defendants, said there were other points. They said 
the word in the section “ electrolysis " governed tho construction of the 
words “or otherwice.” Electrolys's was a physical injury or damage toa 
material substance, such as a water or gas pipe, and if the escaping current 
damaged that there might be ground of complaint. But he would contend 
that the mere interference with an electric current trantinitting a signal 

along a wire was not such damage as was contemplated by the Act, 


Mr. H. D. WILKINSON, MI. E. E., said he bad been practising in 
London since 1876. He had had a good deal of experience in submarine 
cable work—chiefly in the Java and China Seas and was acquainted with 
the methods of working. In May, 1898, he came to Cape Town on behalf 
of the plaintiff company, to investigate the causes of their cables being 
affected and to supply proofs ; and he conducted a long series of experi- 
ments with that object in view. In the proper conduct of the plaintif 
company's operations it was necessary to produce perfect, conditions that 
every fraction of electricity must go back to the originating station. In 
his experience there had been no instance of & submarine cable being 
affected by a tramway company's operations prior to this. His attention 
was first drawn to the matter by a Paper read and the discussion there- 
upon at Westminster, Lon ion, in May, 1897, when Mr. A. P. Trotter, the 
late electrical adviser to the Cape Government, dealt with the subject 
After that witness gave a great deal of attention to it. When he arrired 
at Cape Town in May, 1898, the tramway company's system was in operation 
to Wynberg. The cable company were then working with a five-mile 
“return” cable, and were about laying down the ten-mile piece. He pro 
ceeded out into the bay, disconnected the cable, and made a series of 
experiments. The eigna's in the daytime, while the tramcars were running, 
were so mutilated as to be almost illegible ; tho:e sent at night, after the 
cara had stopped, were perfect. He was convinced, after further experi- 
ments on the cables aud on the rails also, that those disturbances were caused 
by earth currents coming from the tram rails, and reaching the copper 
conductor of the cable by induction. The outside steel sheathing of the 
cable of course lay on the sea bottom, and was thua in contact with the 
escaping earth-currents. He had measured the amount of electricity sent 
out toa given length of rails, and fully 30 per cent. of that quantity 
escaped into the earth. That leakage could be stopped by a well-known 
method, and be reduced to a very small percentage. Electric leakage was 
a term quite understood in electrical science, both from insulated and non- 
insulated systema, The ten-mile cable laid alongside the main cable 
neutralised toa large extent the disturbance, but only for a time. The 
company had asked him to advise whether the duplex system could be 
worked. That was a system whereby messages could be diepatched and 
received at the eame time on the tame wire, and it added about 60 per 
cent. to the working capacity of the cable. The principle of the duplex 
ay stem was the eame, whether applied to a single or a twin - core cable, and 
he advised that until the area of disturbance had been defined and the 
effect of the return“ cable demonstrated, the plaintiffs should not lay 
the twin core cable. In his opinion the disturbances could bs eliminated 
by having the two cores together in one sheatbing. In order to discover 
the value of the twin-core cable it was nec*ssary to have ove end free and 
landed on Robben Island. He had looked through the account of damages 
cleimed, and he thought the item of £1,500 for a cable hut on Robben 
Island could be reduced to £600. The charge for maintenance he thought 
could be put at £150 a-year. 

Croes-examined : He was engaged in the first instance for three months 
but he actually spent five months in Cape Town, making his experiments 
and preparing bis report. His s'ay was afterwards extended to eleven 
months. Mr. Trotter, in the Paper mentioned, had recommended the tsm- 
core cable as a perfect remedy for the disturbances, and witness knew that 
before he left England. Similar experiments to these had been tried st 
Coney Ieland, New York, but not with proper apparatus, When the 
plaintiff company tried the duplex system previously they had made no 
allowance for the earth in the bay. Mr. Trotter's assertion in bis 
Paper was that one twenty-millionth part of the power generated 
by the tramway company would affect the cable, and witness did not 
doubt this. He knew that the area of disturbance affected the 
bay. He agreed with the weight of ecientiic opinion that a t «in-core 
shore end was the only effective way of remedying these disturbances, but 
he had not recommended the laying of such a cable, as it would bare 
meant disconnecting the maia cable, diverting it to some other spot on 
the land, and a great interruption of traffic. His view was that the 
separate five or tea mile cable should be laid alongside the main cable. to 
neutralise the trouble. By Lis experiments between the five and ten 
mile cables he found that the area of disturbance extended slightly 
beyond Robben Island. He held, for several reasons, that the di- 
turbances went out as far as the ten-mile cible. Matters were not 
improved by taking the cable to Robben Island and earthing it there. 
He had recommended the taking of the eight-mile cable from the 
point where it was originally earthed in the tea to Robben Island 
for accessibility and convenience generally, but it would have 
no result in counteracting the disturbances. The five-mile cable might 
possibly have been moved whi'st it was being repaired, owing to the boat 
which was grappling the cable having drifted. The disturbances to the 
working of the cable were due, not to the strength of the earth curren’s 
but to the variation : if the current were continuous no effect would be 
produced, but if the output from the power station were increased and 
there were ten tramcars running insted of two, a very much bigger 
“kick " would be produced. 

M-. Justics LAURENCE: He considered that ten miles was the 
minimum of safety to lay the cable, but if the tramway system were to be 
extended he could not siy whether in that cass it would continue to be 
aufficieat. p^ 

Cross-examination continued: The company at ore time were thinking 
of taking the cable into St. Helena Bay. The distance from the sea of 
the cable hut had nothing to do with the disturbances, although te? 
certain extent it was better to be nearer the sea. He could not sy 
whether in the case of the West Coast cable the core was smaller than the 
eastern one, but if it was it would not b» able to dò to much work. 

Re-examined hy Mr. SOLOMON: There was no such expression & 
"electro-tight" in the same way as water-tight, for it was poesible £i 
there might be a little leakage even with the very best insulation. Tass 
was the first case of the kind in which he had known of the disturbance 
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from an electric tramway system reaching the submarine portion of the 
cable. It depended very much upon the position of the generating station, 
and also upon the nature of the soil. The disturbances increased as the 
tramway extended its system. 

Mr. GEORGE BENHAM STACEY, superintendent of the plaintiff 
company at Cape Town, stated that when he came to the station in 1897 
there was a five-mile cable laid alongside the main cable. At that time 
the disturbances were not very bad, although at times they were trouble- 
some, but not sufficient to stop work. The disturbances would, on an 
average, cause a repetition in every second message, which of courre 
delayed the traffic very much, and there was consequently a considerable 
loss of business. In 1893 a ten-mile cable was laid, and after that the 
disturbances were very much reduced—in fact, almost eliminated, except 
for the big kicks, At present the ten-mile cable was sufficient, but if the 
tramway company were going any further, it would not be aufficient. 

Croes-examined by Mr. INNES: The capacity of the East and West 
Coast cables was about the tame, but the East Cosst would take more work, 
as it was working shorter lengths. If the Esst Coast cable was working, it 
would do all the work, provided there were no specially bad disturbances. 
It was capable of doing all the work in ordinary times. It was only in 
regard to the measages received in Cape Town that the disturbances had 
any effect, except in the case of repetitions. 

Mr. H. JOHNSON SPETCH, clerk in charge of the plaintiffs’ Cape 
Town station, said that immediately on the opening of the tramway aystem 
d'sturbances were experienced at the office, and a difficulty in reading the 
messages occurred. The disturbances affected them so much that they 
could not do the receiving while the cars were running, and many repeti- 
tions were necessary. Sometimes, in fact, the same message had to be 
repeated several times. Various experiments were tried in an endeavour 
to cure the disturbance. In regard to the loss of business, Government 
messages had preference, and were sent at half rates, so that if the Govern- 
ment messages shut out the other traffic there was a lo:s. After the five- 
mile cable was laid it was possible to work, but the kicks became bigger 
and more frequent, and the reading of messagea was greatly impeded, the 
1 of the tramway system increasing the number and frequency of 
the kicks. 

Cross examined by Mr. INNES: There were, of course, delays on the 
land lines from Durban at times, and it would not be fair to charge the 
tramway company with such delays. Occasionally also there were disturb- 
ances caused by lightning. 

Mr. GEORGE MITCHELL stated tbat he was acting clerk in charge 
after Mr. Spetch left and before Mr. Stacey arrived. Upto the time when 
Mr. Stacey arrived tbe five-mile cable was working all right. After the 
five-mile cable was laid the kicks gradually got worse, and made it very 
difficult to receive messages. 

This concluded the evidence for the plaintiff ». 

Mr. FRANK JACOB, F. Phys. Soc. Lond , said he had been for 21 years 
chief electrician to Messrs. Siemens Bros. and Co. (Ltd.). He had been 
peraonally connected with the laying of 22,000 miles of submarine tele- 
graph cable in all parts of the world. It was the invariable rule, in order 
to obviste disturbance from the land, to make the shore ends of cablea 
twin. cored. He considered that a twin-core cable two miles long 
in Table Bay would entirely do away with any disturbances aricing 
from stray currents escaping from the tramway rails through the 
earth. The twin-core principle had been in use since 1886, as 
applied to shore ends. In his opinion, if this twin-core were carried out 
two miles in Table Bay it would do away with all risk of disturbance, even 
if the tramway company extended their system. He was rather against 
having a shore end on Robben Island, as he regarded the multiplication of 
shore ends as centres of disturbance. This two-mile cable would cost about 
£2,000 to lay. He knew the expression "electric lenk bad frequently 
been used, but there was no such thing as a leak when it could not be 
prevented. There was not the slightest reason why the duplex system 
should not be worked on these cables. The disturbance that affected the 
simplex instrument would not affect the duplex any more markedly. He 
should have expected to find disturbances on the cable as soon as the trams 
commenced running, and if he had seen a proper plan that would have been 
clear from the beginning. 

Croas-examined by the ATTORNEY-GENERAL: He was not sure that 
the submarine portion of the cable at Coney Island had been disturbed by 
tramway currents. The real reason why they ran tavin-core at the shore 
end was not to get over the first splice, as there was no splice so close in. 
He had heard that at Madras the submarine cable was not in any way 
affected by the tramway currents. His estimate of the two miles of twin- 
core cable depended on the strength of the escaping current. If the com- 
pany were running cara on only one section of the syatem, the effect on 
the cable might be smaller. His definition of an electric leak would be the 
contact of a telephone or telegraph wire with the trolley wire, thus per- 
mitting the current to escape by conduction. "There would be no escape if 
the rails and the whole system were insulated, but that would constitute a 
danger to the public, as by contact with the rails they would complete the 
earth circuit and receive the full power of the trolley wire. 

Mr. H. GIBSON, secretary of the South African Association, produced 
a chart he had prepared showing the periods of interruption of the two 
cables duriog the past five yeara and the fluctuations of the plaintiff 
company’s income. The chief item of damage charged against defendants 
was for the iuterruption of work from July 27 to Sept. 21, 1897, £11,009. 
Iu that period the western cable waa interrupted and down for 15 days, 
but no allowance was mide for that. During last year the cable was 
interrupted from May 25 to June 9, but the traffic was actually greater 
during that period than it was in the preceding month. In three cases 
allowances were not made. He had checked every figure, and bad also 
been handed a number of cable messages sent to the tramway company 
at Cape Town from London during 1897 and 1898. The average delay 
. shown was 4 hours 19 minutes when there was no interruption, and 33 


hours when there was interruption. He had also been supplied with a 
return of cables received by the Bank of Africa, and there was an actual 
delay shown when there was no interruption of 74 hours: that was during 
the yeara 1895 and 1896. 

Cross-examined by Mr. SOLOMON: He preaumed that if there was a 
delay to the cable it must mean loss of business. The majority of the 
cables to which he had referred had been received p.m. 

Mr. S. EDMONDS SMITH, secretary of the City Tramway Co., said he 
originally selected the cables from which tbe table shown had been drawn 
up. The New York and Philadelphia cables had been excluded, and there 
had been no selection in the matter at all. He had prepared a plan of the 
tramway line which he now put in. He presumed the plans were 
submitted to the city engineer, for there was a blue print of a plan which 
was found at the tramway offices, which was signed by the then city 
engineer, but the forinal sanction of the Town Council in writing was not 
received until May, 1898. 

Cross-examined by Mr. SOLOMON: The distance from the toll-bar to 
Mowbray Cemetery was approximately a mile and three-quarters, and from 
the toll.bar to the Standard Bank a mile and a quarter. At the time 
that the City Tramway Co. asked for permission to run a tramway from 
the toll to Mowbray the power in use was horss power. 

Mr. CHARLES E. SHIPTON, clerk, said the messages received by the 
bank, of which a selection bad been handed to Mr. Gibson, were selected 
quite at random from the cables received by the bank in Cape Town. 

This completed the evidence in the action. 

In their judgment, delivered on Tuesday by Chief Justice De Villiers, 
the Court found for the defendanta, with costa. 

We underatand that the plaintiffs have decided to lodge an appeal. 


WORKMEN’S COMPENSATION ACT, 1897. 


Redemption of Award. 

An interesting point under the Workmen's Compensation Act was raised 
in the Wigan County Court, on au application made to the acting judge 
(Mr. Wharton) for the redemption of an award. It was stated that a 
labourer named Cunningham, formerly in the employ of the Lancashire 
and Yorkshire Railway Co., obtained on Dec. 19 last an award for 
the payment of 83. 7d. a week for an accident, and the company now 
desired to ascertain what sum should be paid in redemption of the weekly 
paymeota For the applicants it was stated that in case the accident had 
proved fatal, the amount which Cunningham woul i have been entitled to was 
£124, and it was contended that a greater sum ought not to be paid now, as 
there was nothing to prevent the man setting up in business in a small way. 
The man was not quite clear as to his age, but he admitted being 49. 
For Cunningham it was pointed out that he was satisfied with the award, 
and wuld prefer to receive weekly payments. The responsibility rested 
upon the company of providing the man with an equivalent sum to that he had 
already received, namely, 88. 7d. per week, equal to an annuity of £22 per 
annum. His honour said that there was nothing in the Act to limit his 
discretion. He could not see why, when an order had been made, the 
injured man should be deprived of a single farthing of the award, and he 
ordered the company to pay £280, to be invested in the purcha:e of an 
annuity of £22. 


Liability of Sub-Contractors. 


The Court of Appeal on Saturday (Lords Justices A. L. Smith, 
Henn Collins, and Romer) heard the appeal action, Cooper v. Davenport; 
W. Winstanley es third party, the third party appealing from the 
decision of the County Court Judge of Warrington. Mr. RUEGG, Q. C., 
for the appellant, said that the action was brought by the widow of a 
workman again:t Davenport, the contractor for & workhouse infirmary 
which was being built. The County Court Judge made an award of £260, 
and ordered Winstanley to indemnify Davenport. Davenport had sub- 
let the contract for plumbing to Winstanley, in whos» employ Cooper 
was at the time of the ascident. The man was killed by a fall 
from the scaffolding, and admittedly he had a claim against someone. 
The scaffoldng was Winstanley's. Applicant proceeded only against Daven- 
port, who brought in Winstanley as third party. Counsel submitted that 
Winstanley could not be liable, as he was not an undertaker as defined by 
the Act nor was he liable for negligence under the Employers Liability 
Act. No question of negligence was raised in the action. Respondent 
submitted that a sub-contractor was liable providelhe was engazed in a 
eubstantial part of the work, and that it was within the Act. Sec. 4 of 
the Act gave the contractor a right of indemnity against Winstanley. 

Lord Justice SMITH said the undertaker had been condemned by the 
learned judge to pay the applicant. £260 damages, and that award was 
perfectly right. Now tbe contractor Davenport wanted to be indemnified 
by Winstanley the sub-contractor. But a sub-contractor could only ba 
liable if he were an undertaker. This had not been proved and therefora 
Davenport could not be indemnified. The appeal must be allowed, with 
costs. The other Lord Justices agreed. 


In the Court of Session, Edinburgh, on Tuesday an appeal by Messrs. 
Paterson, Cooper and Co., from award of Sheriff-Substitute Henderaon, of 
the Paisley Sheriff Court, was considered. The respondent, Henry 
Earnshaw, joiner, was engaged in assisting at the installation by appellants 
of electric lighting apparatus in an unfinished ship at Middlesbrough. 
While thus engaged he fell down an opening in the deck of the vessel and 
was severely injured. Sheriff Substitute Henderson found that appellants, 
as employers, were liable to Earnshaw for compensation for his injuries, 
and awarded £1 per week from April 25, 1899. The case was now remitted 
to the Sheriff. Substitute to dismiss the action, the court holding that 
the appellants were not the undertakers in the sense of the Act. 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Liste, 
and similar matter should be sent early in the week.] 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— | 

READY. 


(Price 128. 6d., by post, 13s. 34.; Colonies, 143.; abroad, 148, 6d. (United 
States, 15s.) 


. “The Electrician” Electrical Trades’ Directory and Hand. 
book for 1900 (corrected to January 31st, 1900).—In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use of 
municipalities and companies contemplatiog applying to the Post. 
master-General for a Telephone Licence. This section of the book 
now includes the new model form of Licence issued by the Postmaster- 
General in January, the Telegraph Acts and Orders passed by 
Parliament in 1899, and other information in connection with this 
the latest development of electrical enterprise. The huge sheet 
tables of Electric Light and Power and Electric Railway and 
Tramway undertakings of the United Kingdom have been made 
complete up to the 31st January. These sheets form a most complete 
record of electrical engineering progress in connection with electricity 
supply and power aad traction applications The Directory 
Division has been carefully extended and corrected upto Feb. 2, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is, we claim, the most complete and correct book 
of its kind ever published in any language. An analytical digest 
of the contents of this volume can be obtained post free. 


. “LOCALISATION OF FaurLTS IN ErrorRIO LigHT Mains.”—By F. C. 
Raphael. Price 58., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here co:lected and discussed. 


t WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIO Waves. A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with & large number of illustrations, bringing 
this latest application of electrical science quite up to date. New and 
Enlarged Edition, 5s. nett, Now ready. . j 


‘ PRACTICAL NOTES FOR ELECTRICAL STUDENTS. ”—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The authors 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical scienoe. 


„Tux INCANDESCENT LAMP AND ITS MANUFACTURE."— By Gilbert S. 
Price 78. Id., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


" THE CENTENARY OF THE ELECTRIO CURRENT, 1799-1899.”—By Dr. J. 
A. Fleming. Price, paper covers, ls. net, post free 1s. Sd.; strong cloth, 
9a. 6d., post free. 

* Morivk& POWER AND GRARING rok ELECTRICAL MacHiNERY."—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting and power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the book contains, in addition, numerous 
d giving exact data of the equipment and working of electric power 
stations. 


‘ THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PuRPOsES."— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook, giving 
a complete description of the art of makiag carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 

„ ELecTRIO Motive Powkn," by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has had 
much experience. Price 10s. 6d., post free ; abroad, 11s. 


* ELECTRICAL TESTING FOR TELEGRAPH ENciNEERS,"—DBy J. Elton 
Young, NI. I. E. II. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from tie standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 103. ëd., post free. 


“ ELECTRIC LAMPS AND. ELECTRIC LIGHTING,” by Prof. J. A, Fleming, 
M. A., P. Sc., F. R. S., is handsomely bound, and full of original illustra- 


ee initials, cc. New and Cheaper Edition now Ready. 68., 


‘t SUBMARINE CaABLE-LAYING AND REPAIRING. '—By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 

* ELgor&oMAGNETIO THEOBY.”—By Oliver Heaviside. Pol. I., 19s 6d. 
Vol. II., 12s. 6d. 

„TRE ART or ELECTROLYTIC SEPARATION OF METALS."—A second isme 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The suthor 
t. Lats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


‘DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 


“LABORATORY NOTES AND Fonws."—We have ready a set of 49 
Elementary and Advanced Exercises for use with Electrical Engr 


neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstratora, and Students 
The object of the series is the saving of the time of the Teacher 
and bis Assistanta, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3a pet 
dozen net ; in sets of any three, Is. net; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 53. 6d. net. The comp'ete 
set of Twenty Elementary and Twenty Advanced Exercises are pre 
10s. 6d. net: or in handy portfoli^, price 12s. net ; or bound ia strong 
cloth case, price 12s. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory No:es and Forms." These cheaper Forms have 
for the uae of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smalier 
cheaper paper, and with less spa:e for tabulated records, are issued at half 
the price of the original se*. 

"Tug ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M. A., D. Sc., F. RS. Vol. I. Ver Edition. Price 128. 6d., post free 
Vol. II., price 128. 6d., post free, is also ready. 

“Magnetic INptction IN IRON AND orHER Mrrals.“— By Prof. J. A. 
Ewing. Price 10s. 6d., post free. New Edition ready tn April. 

% ELecTRO-CHEMISTRY,"—By Dr. G. Gore. Third Edition. Price 24, 
post free. 

“Tar POTENTIOMETER AND ITS Ansunets”; A Universal haut 

ce bt, 


* 


Electrical Measurement. - By W. C. Fisher. Fully illustrated. 
post free. 

„Puk STUDENTS) GUIDE TO ScpuaniNR. Cale TgsTING."—ÀA new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby. v 
now ready, price 6s, net ; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to tho:e 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall certain examinations in ele: 
trical subjects. The book is very fully illustrated. 

“THe STEAM ENGINE INDICATOR AND INDICATOR DiAGRAMS,"—Edited 
and enlarged by W. Worby Beaumont. Price 38. 6d., post free This 
work is 4 concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


" BIBLIOGRAPHY Or X-Ray LITKRATURR AND RESKARCH."—À valuable 
compilation. Being an attempt to classify the data relating to X-Rsy 
work. This work contains a quantity of general as well as special informs 
tion bearing upon the whole subject of electrical discharge resar 
Edited by C. E. S. Phillips. Price 5s., post free. 

UTHR ELECTRICIAN”? Primers.—In Two Volumes. Vol. I., Theoy. 


Vol. 11., Practice. Price, stout paper cover, 2s. 2d. each, post free: cloth, 
28. ¢d. Single Primera, 3d. each, post free. 


TENDERS INVITED. 

The Dublin Electric Lighting committee invite tenders for the 
supply and erection of (a) six Lancashire and four water-tabe boiler: 
and two economisers, (^) two 1,000 kw, and two 500 kw. low-s 
polyphase generators. Specifications, &e., may be inspected at the 
offices of the consulting engineer (Mr. Robert Hammond) 64, 
Victoria-:treet, London, S.W., after 15th inst. Farther particulars 
are given in an advertisement. Tenders to the town clerk (Mr. 
Henry Campbell), City Hall, Dublin, by 4 p.m., April 26. 

The Dundee Town Council invite tenders for the supply ani 
delivery of feeder mains, joint boxes, and underground conduits for 
the tramways. Specifications may be obtained from the city el? 
trical engineer (Mr. Walter H. Tittensor), Dudhope- crescent-roed, an 
tenders must be delivered to the town clerk (Sir Thomas Thornton 
LL.D.) City Chambers, Dundee, by Wednesday, 21st inst. 
advertisement contains further pait'culars. 


The Sunderland Corporation invite tenders for the supply of in 
rubber-covered cables, wrought-iron aud cast-iron piping, box fame 
and covers, and stoneware casings. Specifications may be obtain“ 
from the borough electrical engineer (Mr. J. F. C. Snell), Danning 
street, and tenders, addressed chairman, Lighting committee, mu, 
be delivered to the town clerk (Mr. Fras. M. Bowey) by noon of 
inet. An advertisement contains additional particulars. | 

The Southampton Harbour Board invite tendera for a motor tal 
former with accessories. Specification may be seen at the offic" 
the electrical engineer (Mr. J. G. W. Allridge) 9, Victoria-streth 
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Westminster, S.W., and copies may be obtained of the clerk (Mr. 
A. H. Skelton), Harbour Offices, Town Quay, Southampton. Tendera 
must be in by April 7. An advertisement contains further par- 
ticulars. 


The Maidstone Corporation require tenders for the supply and 
erection of steam and water pipes and valves for their electricity 
works, Specifications, &c., may be obtained after 20th inst. on 
application to the engineers (Messrs, Stevens and Barker), St. Petera- 
street, Maidstone, and t-nders should be addre:sed to the town clerk 
(Mr. Herbert Monckton) by 10 a.m. of April 3. An advertisement 
gives farther particulara. 

The Keighley Corporation invite tenders fur wiring the new 
municipal offices. Copies of specification can be obtained from the 
borough electrical engineer (Mr. J. M. Smyth), Bridge-street, 
Keighley. An advertisement contains further particulara, and 
tenders (addressed chairman, Municipal Offices committee) must be 
delivered at Mr. Smy th's office by 10 a.m., 31st. inst. 


As announced in an advertisement elsewhere, the St. Annes-on-Sea 
Urban District Council invite offers for the “free” wiring of premises 
in the district. Offers must be lodzed with the clerk (Mr. Thomas 
Bradley), Council offices, Park-road, by 23rd inst. 


Extension of Time.—The Swansea Corporation invite tenders for 
supplying and laying insulated electric mains, conduits, junction 
boxes, &c, Tenders to consulting engineers (Messrs, Kincaid, Waller 
m. Manville), 29, Great George-street, Westminster, S.W., by 
19th inst. 


The Hanley, Stoke, and Fenton Joint Hospital Board invite tenders 
for an electric lighting installation. Particulars from Mr. E. Jones, 
architect, Albion-street, Hanley. 

The Stockport Corporation invite tendera until 22nd inst. for the 
electric lighting of the public baths (tendera to Councillor Wood, 
Gas ofi and also the free library, market hall, &c. (tenders to the 
mayor). 

The Doncaster Corporation require tenders for the electric lighting 
of the Corn Exchange. Tenders to the chairman, Market committee, 
by 26th inst. 

The Manchester Tramways committee require tenders fur erecting 
an electric car shed at Cheetham. Tenders to chairman by 26th inst. 


The Leeds Tramways committee invite tenders for one, two, or 
three steam dynamos. Tenders to town clerk’s office, Town Hall, 
Leeds, by March 21. 

The Barrow-in-Furness Corporation invite tenders for water-tube 
boiler and steam and other pipes and sundry ironwork, surface con- 
denser, air and circulating pump, cooling tower, &c. Tenders to 
town clerk before March 19. 


The Dartford District Council require tenders for the supply of 
ena ang lant for their proposed electricity supply works. Ten- 
era to clerk, Sessions House, Dartford, by noon 27th inst. 


The Hull Electric Lighting committee invite tenders for two steel 
Laucashire boilera, &c. Tenders to chairman of committee by 22nd inst. 


Tenders are invited by the JValthamstow District Council for 
pp da Sn laying electric cables Tenders to clerk (Mr. E. J. 
Gowen), by 5 p.m., 23rd inst. i 

The Fulham (London) Ve:try invite tenders for the supply of 
electricity metere. Tenders to consulting engineer (Mr. F. H. Med- 
hurst), 13, Victoria-street, S.W., by 19th inst. 


The Henley-on-Thames Corporation require tendera for “free 
wiring.” Tenders to Mr. R. Pratt, borough surveyor, by 22nd inst. 


The Lancashire oe Asylum Visitors committee, Rainhill, 
invite tenders for electric lighting plant. Tenders to chairman by 
March 22. 


The Plymouth Corporation require tenders for twelve months’ 
supply of alternating current meters and transformers and arc lamp 
carbons, Tenders to borough electrical engineer by 22nd inst. 

The Plymouth Corporation also invite tenders for wiring the 
municipal offices, and for twelve months’ supply of lubricating oils 
for the electricity works Tenders by March 21. 


The New Tramways committee of the Newcastle-upon-Tyne Cor- 
„ration require tenders for steel poles. Tenders by 21st inst. 


The Birkenhead Corporation invite tenders for overhead line equip- 
nent. Tenders by March 20. 

The Cardiff Corporation require tenders for wiring the new fish 
3arket. Tenders to town clerk by April 3. 


The Withington District Council require tenders for the electric 
ghting of the Baguley Lodge Sanatorium. Applications to J. B. 
‘road bent, 15, Cooper-street, Manchester, by 17th inst. 

The Blackpool Tramways committee require tenders for 15 tram- 
ira. ‘Tenders to chairman by 27th inst. 

The Shipley District Council require tenders for the temporary 
d lighting of the deetructor worke. Tenders to clerk by 
th inst. " 


The Norwegian Telegraph Department invite tenders until 21st 
inst. for telegraph wire and apparatus. 


The Municipal Council of San Martin de Paldeiglesias (Madrid) 
require tenders for lighting the town electrically for 20 years. 
Tenders to el Secretario del Áyuntamiento by March 24. 

The Cretan Government invite tenders until April 7 for construct- 
ing and working tramway lines between Canea and the suburb of. 
Halepa and the new Government offices. 


Tenders are invited for an electric tramway concession at Gijon 
(Oviedo), Spain, until April 6. 


TENDERS RECEIVED AND AOCEPTED. 


The Wigan Corporation have received the following tenders for 
the supply of steam piping, Weir steam feed pumps and steam circu- 
lating pumps, feed water heaters, feed water piping, &e., for the 
electricity works :— 


Crompton and Co, (including lagging) ............ (accepted) £3 980 
J. Spencer and C(o as C 4,550 
Babcock and Wilcox (not to specification 3,970 


The Bath Corporation are recommended to accept the following 


nders :— 
Callender Co. (high and low-tension cables) £7,557 8 0 


W. Lucy and Co. (arc lamps, B.T.H. lamps, posts, and 


&RCCOABOTIeS). ! ð ͤ S EAVEY 991 0 0 
British Electric Transformer Manufacturing Co. (con- 

densers) . o JJ) ͤ— aaa 458 8 0 
Cowans Ltd. (sub- station switchboards) ) 5... 236 0 0 
British Westinghouse Electric and Manufactuaing Co. 

(main works switchboard) ............. . 1,9918 18 0 


At yesterday's meeting of the Glasgow Corporation it was agreed 

to accept the following tenders for the electricity stations :—Messrs. 
Mechan and Son for fitting up ’bus bars, for E370; Messrs."J. and 
W. Aitken for foundations for boilers and engines, at £195 ; Messrs. 
Joseph Wright and Co. for the supply of a patent B:rryman feed- 
water heater, at £118: and Me:srs. G. & J. Weir (Ltd.) for a direct 
acting feed pump, et £100. 

The Keighley Corporation have accepted the tender of Messrs. 
Thomas Parker (Ltd.) for the supply of 120 kw. and 200 kw. high- 
speed direct-coupled steam dynamos (Allen engines). No decision 
has yet been come to in regard to the boilers. 


The tender of Messra. Higgs and Co. is recommended for accept- 
ance for wiring the Greenock Town Council chambera, corridors, and 
provost’s room. 


The Wangford (Beccles) Guardians have accepted the tender of 
Messrs. W. Delf and Son for fixing and maintaining telephones at 
the workhouse. 


The Salford Corporation have accepted the tender of Messrs 
Edward Wood and Co. for about 1,000 tons of structural iron and. 
steel work for their new electricity station at Pendleton. 


The Hastings Corporation have accepted the tender of the Wheeler 
Condenser and Engineering Co. for the supply and erection of a 
surface condenser, air aud circulating pump, and cooling tower at 
£1,534. 

The Burton-on-Trent Town Council have accepted the tender of 
Messrs. Gardner Bros. for an electric lighting installation at the 
sewage farm at £554. 11s. 

The Stoke Guardians have accepted the tender of the Lancashire 
Dynamo aud Motor Co. for electricity generating plant for the 
workhouse at £1,600. The tender of Mr. G. Margetts has been 
accepted for wiring and for the supply of accumulators at £1,126. 


The Inverness Town Council have accepted the tender of the 
Brush Co. for the supply and erection of the whole of the plant for 
their electricity works (exclusive of boilers) at £21,000. 


APPOINTMENTS VACANT AND FILLED. 


The Sheffieid Electric Light committee require an engineer to 
take charge of their electric light and power undertaking. C. m- 
mencing salary £500 per annum. An advertisement contains 
further particulars, and applications must be sent in to the town 
clerk (Mr. Henry Sayer) by April 2. 

The Mexborongh District Council require a consulting electrical 
engineer. An advertisement contains additional particulars. Appli- 
cations to the clerk (Mr. J. W. Hattersley) by 26th inst. 

The Glasgow Corporation invite applications for the position of 
assistant manager to the Corporation telephone exchange. Minimum 
salary £200. Further particulars are set out in an advertisement, 
and applications must be lodged with the town clerk (Sir J. D. 
Marwick), City Chambers, Glasgow, before 26th inst. 

The County of London and Brush Provincial Electric Lightirg 
Co. require an assistant engineer for their Wandsworth station. 
Applications to chief engineer (Mr. C. P. Sparks), Moorgate-court, 
Moorgate-street, London, EC, by 23rd inst, See advertisement, 


The Hanley Town Council require an assistant engineer. Appli- 
cations to borough electrical engineer by 31st inst, 
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The Plumstead Vestry require an assistant electrical engineer. 
Applications to Vestry clerk by 27th inst. 


Mr. Joyce has becn appointed acting manager of the Brighton 
Cor, oration electricity works during the absence of Mr. C. C. Fowler, 
who is at the front. 


Mr. E. Wilks, of Honley, near Huddersfield, has been appointed 
workiog electrical engineer at the Brighouse electricity work >. 


BUSINESS NOTICE. 


| Mr. A. P. Lundberg announces the removal of his works and offices 
from Kingsland to the Pioneer Electrical Works, 477-487, Liverpool- 
road, London, N. 


It ix only now officially notified that Messrs. G. C. Allingham and 
Wm. Fennell, electrical engineers, &c., and trading as Allingham 
and Fennell, at Hatrow Green, Leytonstone, have dissolved partner- 


ship. 
BANKRUPTCIES, LIQUIDATIONS, &c. 


Madras Electric Tramways Co. (in Liquidation).— The 
creditors and shareholders of this company met on March 9, at the 
Board of Trade offices, London, to decide upon the appointment of a 
liquidator under a winding-up order. 

Ir. WINEARLS, assistant receiver, reported that the company was incor- 
porated in April, 1892, with a nominal capital of £100,009, to acquire a 
concession from the municipal authorities of Madras for the construction 
and working of tramways. Messrs. Digby and Chalk, who traded as 
Hutchinson and Co., sold the concession to the company for £10,00), pay- 
able in cash, Mr. Digby being chairman and Mr. Chalk managing 
director of the company, they paying the expenses of the promotion and 
subscribing for 2, 000 shares. It was a condition of the concession that con: 
struction work should not be coamenced until £75,000 capital had been 
subscribed, and in July, 1893, it was notified to the municipality of Madras 
that £77,797 had been allotted. Owing, however, to surrender and 
forfeiture, the present issue of share capital was only £64,900. The Electric 
Construction Co. (Ltd.), wh» were the petitioners under this liquidation, 
contracted to construct and equip the tramway for £59,950. The coinpany 
decided to adopt the condait system of eloctric traction specially designed 
to meet local requirements. The building of the power station was com- 
menced in Sept-mber, 1893, the construction of the permanent way of the first 
section in Jan., 1891, and the line was opened for traffic in May, 1895. In 
August, 1894, the companv were unable to meet the payments becoming 
due to the contractors, and va: ious differences arose, which were eventually 
referred to Mr. Jelf, Q C., as 8.le arbitrator, who declared the balance 
then owing to the contractors at £27,000. The conduit system used on the 
first stetion proved a failure, and the overhead system had since been sub- 
stitute? over the whole of the tramway. In Jan., 1895, the trustee for the 
first debenture holders (the contractors) took possession of the tramway 
and appointe? managers, who had since carried on the business, Various 
charges were given to the contractors, and in Feb., 1839, the company 
agreed the sum due at £64,881, whilst at the date of the winding-up order 
the amount owing to the contractors was £78,488, in respect of which they 
held charges over the whole property and undertaking of the compan 
valued at £90,000. Sections 1, 2, and 3 and parts of the fourth and fifth 
sections of the lines had been completed and opened for traffie. In 1895-6 
the grcss receipts were £7,212, and 2,180,000 passengers were con veyed; and 
in 1892.9 the gross receipts from 3,9£0,000 passengers were £11,916. In Feb., 
1899, the contractors commenced proceedings for enforcing their securi! y 
as debenture holders, &c., and an application was now before the court to 
direct a sale of the property to the contractors for the amount of the claim. 
If that order was made, there would be nothing whatever for the other 
creditors or shareholders, and the deficiency to the contributors was shown 
at £68,871. "The failure of the company was attributed by the secretary to 
lo:s of revenue, aud to the fact that originally the conduit sy.tem of 
electric traction was not a success. It had been suggested that à new 
company should be formed to pay «ff the qontractors and the other liabil!- 
ties, and to take over and work the tramway on new lines. 

Sir M. M. DHOWNAGGREE, M. P., a director and shareholder, hoped the 
sale would not be allowed to take plice until it had been advertised in 
Iudia and the people of Madras had been given an opportunity to take up 
the matter for themselves. 

The meeting of creditors was formally adjourned for want of a 
quorum, but the shareholders M a resolution for the oficial 
Iecelver to act as liquidator on their behalf. 


At the London Bankruptey Court on Wednesday Mr. Registrar Hope 
granted an order of discharge, subject to a suspension of three years, 
to Edward Lionel Joseph, Northampton Works, Northampton- 
grove, Canonbury, London. The official receiver reported that the 
bankrupt failed last May, with liabilities £7,616 and assets that had 
only realised £4. In March, 1896, he convertel his business to a 
limited company and gave guarantees for certain liabilities in con- 
nection therewith, which guarantees he admittedly knew he could 
not meet if called upon to do so. The offences found were insutti- 
ciency of assets to pay 10s. in the E to the creditors of contracted 
debts provable in bankruptcy without reasonable ground of expecta- 
tion of being able to pay them. Other charges were preferred by a 
creditor, but were not gone into. 


The liabilities in the failure of Arthur R. Earle, electrical engineer, 
7, Theatre-street and Dial-yard, St. Miles, Norwich, are returned at 
£925. 148. 10d.; a:sets £7. 12s. 6d. The principal creditors are :— 
Perfect Arc Lamp and Acces- Crystal Elec. Lamp & Rose & Bird £38 

E £53 | Improved Electric GlowLampCo. 26 
Veritys “, tes 48 | Clarke, Chapman and Co. ...... 13 


A statement is issued by Mr. G. W. Chapman, official receiver and 
trustee of Jacob Gutmann, lately trading as J. Goodman and Co, 


48, Commercial-street, London, as an electrical fittings dealer. The 
receipts from the estate are represented by the £5 deposit with the 
petition. There were no realisable assets, and a balance of over 
£7 is due to the official receiver, who now applies for his discharge. 

In the bankruptcy of A. Blackburn and J. Walker (trading as 
Blackburn, Walker and Co.), electrical and mechanical engineers, 
Upper-lane Mills, Cleckheaton, a first and final dividend of 5: 941 
is payable at 31, Manor row, Bradford. 

Mr. R. J. Ward, 17, North-street, Brighton, has been appoint! 
trustee in the bankruptcy of B. Symmons (trading as B. Symmots 
and Co), electrical engineer, 2, e Quadrant, Brighton, 
and 15, Holland-street, Hove. l 


The examination of R. D. Smillie, electrical and mechanical engi- 
neer, 39, Cadogan-street, Glasgow, takes place at Sheriff-Substitute 
Boyd's chambers, Couaty Building, Glasgow, on 27th inst. 


We are asked to state that, as some misunderstanding has aren 
with reference to a notice sent to the creditors of Browett, Lindley 
and Co. (Ltd.), asking that claims against the company be sent in, 
this notice only refera to creditora of the old company, which is now 
being wound up for purposes of reconstruction. All the known deb 
and liabilities of the old company to its creditors and shareholders 
are stated to have been paid in full. 


An application was made yesterday to Mr. Registrar Hope, at the 
London Bankruptcy Court, for the discharge of J c Howell, electrical 
engineer. It was stated that bankrupt had failed in November lis, 
with liabilities of about £12,682 and assets £11,433, of which 
£11,393 represented an estimated surplus from shares held b; 
creditors as security, but the realisable value of which was pole. 
matical. Other assets were expected to realise £30. Debtor 
started business in 1881 at Llanelly, and in 1893 coavertel 
his business into a limited liability company, with a capital o 
£25,000, receiving £10,000 in shares as vendor, and retain 
the position of managing director at £809 per annum until 189. 
when the company went into liquidation. As offences under the Act 
the official receiver reported (1) insufficiency of asset; to pay 10: !: 
the E to unsecured creditora, (2) trading with knowledge of in: 
venzy. Oa behalf of the creditors Mr. Devonshire asked that ti 
bankrupt's discharge should ba suspended until the creditors ba! 
received 103. in the E, and the Registrar made an order on these term’, 
the discharge being grant »d subject to this conditional order. 

F. W. anl R. H. Bill electrical engineers and contractor. 
trading as F. W. Ball and (o., 3, Unity-stree*, Brist I, hive exe ente! 
a deed of arrangement with a view t» the payment of a compostn 
of 10 ia two instalments one on the execution of the deed, avd 
the other on May 5. The liabilities are EI, 368. 184 Id. Tw 
principal trading creditora are : - 


General Electric Co. ..... — £517 | Heaton and Smith.. £n 
Electrical Co. .. cc... . 284 W. T. Henley's COo oee 45 
E. A. Sheppard .................. 157 | Veritys Ltd.... . . . J 
W. H. Hawkes . 409 | Brockie Pell Are Limp. . l 


Plant for Sale. Messra Albright and Wilson (Ltd.), Oldbury, 
near Birmingham, have a Willans Crompton steam dynamo for sale. 
See advertisement. 

As announced in an advertisement, the charging station of th 
London Electrical Cab Co. (Ltd.) (in liquidation), with the machinery, 
plant, licences, cabs, and premises, are to be sold by tender by oni 
of Mr. Justice Byrne. Tenders to be in by noon of 23th in. 
Particulars from the receiver (Mr. Walter Howard, C A) 2. 
Clement's-lane, E.C. ; Messrs. Morley, Shirreff and Co., solicitors 5, 
Gresham-strect, E.C. ; and Messrs. Steadman and Van Praag 
3 licitore, 23, Old Broad-street, E. C. l 

“Engineering Magazine. The contents of the March issue! 
clude articles on “The Future of Electrical Supply,” I 
World's Supply of Copper," and “ The Revolution in Machine Shp 
Practice.” 


Exports of Electrical Apparatus and Material. --The follo 
list gives official particulars of the exports of British manufacta 
electrical apparatus and material (including telegraph and telephone? 
wire and material, but not including electrical instruments “ 
machines, which are not separately specified) from March ^ 
March 13, with the ports of destination :— 

Africa—Reira, £61; Cape Town, £679 (including £20 telega 


Es 
London, £40. <Argentina—Buenos Ayres, £497 (including £280 telega? 
material. Austrulasia—Adelaide, £456 (telegraph material); (lt 
bury, £14; Launceston, £46; Melbourne, £339; Sydney, £m: 
Wellington, £516. Belgium Brussels, £30. Brazil — Rio Janeiro, £^" 
(telegraph material). Canada—Halifax, £120,000 (telegraph abie- 
Channel Islands, £280. Denmark — Copenbagen, £16. A 
Cologne, £25; Hamburg, £890 (telegraph material). Gibraltar. ^^^ 
Holland—Amsterdam, £300; Rotterdam, £500 (telegraph matr? 
India—Bombay, £69 ; Calcutta, £1,024. Japan—Kobe, £941 (teer 
cable); Yokobama, £648, Malta, £61. Russia Odessa, £150. 5 à 
— Gothenburg, £20 (telegraph material. Stockholm, £105 (teles™ 
material) Uruguay—Monte Video, £148. Total £129,748, apis 
£10,424 in the corresponding week last year (March 8 to 14). 
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Automatic Starting Switches. Messra. W. McGeoch and Co. 
are putting on the market an automatic starting switch for shunt 
motors constructed according to Wil:on's patent. The illustrations 
below show the switch in its “on” and “of.” positions. It will be 
teen that the switch consists of two blades: the lower serves for 
throwing into circuit the field magnet winding of the motor and 
disconnecting the motor automatically ia certain circumstances. 
The upper blade in the first instance merely operates the lower one, 
and after that closes the armature circuit, cuts out the starting 
resistance, and serves to regulate the speed of the motor when 
necessary. Starting from the “off” position, the handle, which is 
fixed to the armature blade, is turned in & counter clockwise directicn 
until the projection on the side of the armature blade comes into 
contact with a pin on the lower or ma'n blade. This latter is 
immediately carried round into a spring contact piece, where, if the 
shunt circuit is closed as it should be, and if also the supply circuit 
is also closed, the blade is held by the catch which is operated by 
the right hand or shunt solenoid. At this point the field magnet 
circuit of the motor is connected across the mains without an inter- 
mediate resistance, so that the magnets are fully excited. The main 
blade is now held in position, so that, as the handle is tu:ned in a 
clockwise direction, the armature blade comes in contact with the 
resistance studs and the motor is started up through the res'stance, 
which is gradually cut out as the motor gains speed. To switch 
cff, the handle is turned ia the reverse direction, until, on its 
pas:ing the last of its resistance contacte, by means of a special short- 
circuiting device the main blade is automatically released and is 
pu'led quickly off by a spring co led round its centre. The motor 


is thereby disconnected. The short-circuiting device is one of the 
chief features of the switch, and it is claimed that by its means an 
absolutely certain and quick break is obtained, no matter how slowly 
the handle may be turned off. An interesting point in the working 
of the switch is, that if the supply of current ceases from any cause, 
the armature circuit of the motor is automatically disconnected from 
the mains, so that on re-atarting it cannot burn up before the field 
has excited? The action of the solenoids in moviag the switch 
automatically is fairly apparent from the illustrations. 


Trade Lists —A compact and useful trade list of stores and 
general supplies stocked in London by Messrs. W. F. Dennis and Co., 
23, Dilliter-street, E.C, is issued. Messrs. Dennis and Co. are sole 
agents for Great Britain for the Felten and Guilleaume Carls werk 
Aktiengesellschaft of Mulheim-on-Rhine, who employ 4,500 hands. 
It is stated that the output of these extensive works is 80,000 tons 
per annum. 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Asylum Lighting.—The Fife Lunacy Board have instructed a 
committee to report upon the cost of lighting their Springfield 
Institution electricelly. At the meeting of the Board on Tuesday 
Mr. David Lees said that electric lighting would be much cheaper 
than gas, and the Board wished to give notice of termination of 
their existing agreement with the Cupar Gas Co. Lefore May. 


Ayr.—In future the charge for incandescent electric street lighting 
ia to be £2. 10s. per annum for 32 c.p. lamps instead of 16 c.p. 
lamps as at present employed. | 

Bath.— Offers have been received from various companies for con- 
struct.ng electric tramways in the city. The British Electric 
Traction Co. offer to electrically equip the existing lines on their 
acquisition by the Corporation, and to obtain power to construct 
new lines to Batheas:on, Twerton, Devonshire Arms, and Lower 
Weston; to take electric current from the Corporation at ld. per 
unit; to pay the costs of the Corporation in connection with the 
PE carton, and, if successful, to pay £1,000 towards the costs of 
their previous application. The Corporation to have the option 
to purchase the lines at a price to be agreed, and to lease 


the same to the company for 35 years at a rental to 
cover repayments. The Bath Road Car and Tramway Co. also 
propose to introduce electric traction and to carry out certain exten- 
sions. This company would also take current from the Corporation 
at from 1 75d. to 1-4d. per unit, the Corporation to have power to 
purchase the undertaking at 21 years. Messrs. Brash, Wheeler, 
Umuey and Co., on behalf of the syndicate who recently promoted 
the light railway order (which they failed to obtain) for the con- 
struction of electric tramways in Bath, made a third offer. This 
syndicate would take current from the Corporation at from 124. to 
Id. per unit. The route to be followed would be that of the present 
tramway system, with extensions to Bathford, Upper Weston, 
Twerton, Wells-roa1 to Odd Down and Combe Down. The syndi- 
cate would pay a wayleave of £250 per annum, the Corporation to 
bave power to acquire the lines in 32 years, or at the end of 14 years 
on terms to be agreed upon. The syndicate further undertook to 
reimburse the Corporation for the costs of the late inquiry to theextent 
of £1,500. These offers have been considered by the Electric Tram- 
ways committee, but they consider it desirable that the Corporation 
themselves should obtain the order, and it was decided to ask the 
applicants if, and on what terms, they would be prepared to take up 
the matter on this basis. 

On the recommendation of the Electric Lighting committee, on 
Wednesday, the tenders recently submitted for extensions to the 
electric lighting plant and mains were considered, and certain tenders 
(set out on another page) were recommended for acceptance. The 
borough electrical engineer (Mr. G. F. Metzger) presented a report 
on the recent failures of the electric light. All the faults had 
occurred (Mr. Metzger reported) on mains and boxes which had not 
been disturbed since they were laid ten years ago. The breakdowns 
always occurred after heavy frosts and rains, when water got into 
the boxes and caused the trouble. A great quantity of them had 
been filled in, but there were some scores still empty and likely to 
give trouble again. He thought that the Callender Co. should put 
them right when they were carrying out the new contracts The 
Callender Co. were willing, provided they obtained the contract for 
the cable extension, to rectify all the boxes on the circuits where they 
laid low-tension cables free of cost. | 


Brighton —The Lighting committee propose to molify their 
agreement with the engineer and manager of the electricity works 
(Mr. Arthur Wright), by which he will be relieved of the superin- 
tendence of details, but remain consulting engineer at the same 
salary as at present, The engagement will be for five years, but 
may be determined by three months’ notice. 

he accounts of the electricity department fur 1899 show that 
3,815,743 units were generatel during the year, of which 2,604,039 
were supplied to private consumers, 602,584 to the public lamps, and 
160,630 were used on the works. There are 257 arc lamps and 1,027 
incandescents for pubic lighting. Inciuding £229,687. 153. 1d. due 
to capital, the liabilities at the close of the year were £308,295. Os. 1d. 
The cost of generation was £17,269. 11s. 9J., and of distribution 
£11,745. 143 6d. Private lighting realised £35,321. 3s., and public 
lighting was £8,546. 16s. 11d. To a profit on the year of £16,700 
must be added £6,802. Os. 7d. brought forward from the previous 
year, making £23,502. Os. 7d., of which intere-t consumes 
£7,146. Os. 5d. and sinking fund £8,099. ls. 5d. £2,135 was applied 
in aid of district rate, £170. 2». 10d. transfeired to reserve, £4,496. 178. 9d. 
paid to loans fund, and £1,454. 18s. 2d. carried forward. 


Bristol.—The Electrical committee reiterate their recommenda- 
tion to appoint Mr. K. O. Hale architectural and engineering 
draughtsman ia connection with the erection of the proposed new 
electricity works. It will be remembered that the chairman (Ald. 
Pearson) recently tendered his resignation owing to this recom- 
mendation having been referred tack. This resignation was, as 
announced in our last issue, withdrawn at the unanimous request of 
the membera of the committee. 


Carlisle.—The local tramways company recently disposed of their 
undertaking to the British Electric Traction Co., who propose to 
adopt electric traction. The latter company now wish to somewhat 
modify their scheme by omitting certain short lengths of the route, 
but the City Council decided, on Tuesday, to insist upon the original 
proposals being carried out. 


Cheltenham.— Mr. T. Nevins, promoter of the Cheltenham Cleeve 
Light (electric) Railway, Has agreed to take current from the elec- 
tricity department of the Corporation. 'The mode of charging is to 
be upon the basis of a certain percentage upon the capital outlay on 
the tramway undertaking, plus a charge per unit for energy upon a 
sliding scale. The cost of changing over the pressure of supply has 
been estimated at £2,100 by Mr. Kilgour, and immediate application 
is to be made for power to borrow that sum. 


Colwyn Bay. The Council have received sanction to a loan of 
£5,100 for electric lighting. 


Crewe.—An inquiry was held on Tuesday into the application of 
the Council to borrow £10,000 for ele:tric lighting extensions. The 
town clerk (Mr. F. Coke) stated that the Council had already obtained 


. 
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sanction to expend £26,000 for electric lighting, aud the present 
loan was wanted for lighting side streets, "There was noopposition. 


Customs Changes.—Telephones exported to Fiji are now 
classified as electrical machinery, and are consequently exempted 
Írom duty. 


Devonport.—The Corporation are to erect electricity works at an 
estimated cost of about £75,000, but as the tramways of the Devoa- 

ort and District Co. are expected to be ready for electrical working 
1n August, it has been resolved t» take immediate steps to provide 
plant (at a cost not exceeding £6,000) for supplying current to the 
company. 

Dock Lighting.—The Mersey Docks Board are installing the 
electric light at the coal jetty on the East Float. 


Dublin.—The Nation of the 9th inst. contains a report of the city 
accountant (Mr. P. J. Kerrigan) on the working of the electricity 
department for the past year, and an estimate of the income and 
expenditure of the department for the year ending 1901, prepared 
by the city engineer and surveyor (Mr. S. Harty). The gross income 
for 1899 was £10,704. 43. 4d., and the expenditure £9,279. 85. 21., 
leaving a surplus of £1,424. 163. 2d., or 1:69 per cent. upon the capital 
expenditure (£81,171. IIS. 9d.) The surplus has been carried to 
net revenue, and after taking intoaccount sinking fund (£2,661. 68. 8d.) 
and interests on loans, &c. (£1,596. 18s 10d.), there was a debit 
balance of £2,823. 93. 4d. on the year's working. The deficit is due 
to a decrease in income as well a3 an increased expenditure. While 
the units sold (326,484) increased by 2,716, the income was reduced 
owing to the abolition of transformer rents, which in 1898 amounted 
to £190. 17s. 7d., and to the increased discounts to consumers, 
which amounted to £1,176. 165, against £507. 4s. 10d. in 1898. 
The increased expenditure was due to the higher price of coal 
(£606. 14s. 6d.) and in repairs and maintenance of generating plant, 
&c. (£483. 8&). The total amount of loans repaid to Dec. 31 was 
£15,453. 63. 8d., and the amount of interest paid £10,965. Os. 1d. 
Loans received to that date amounted to £78,200, leaving due 
£62,746. 138. 4d The expenditure for the present year is put at 
£8,532, the details being : Generation £6,220, distribution £250, 
public lighting £465, rent, rates, taxes, salaries, insurance, &c., 
£1,697. The estimated income for the year to March 31, 1901, is 
put at £11,967. 2s. 9d., showing a credit balance of £3,385. 28. 9d. 


Friern Barnet.—The clerk has been Ap to take the neces- 
rary steps to obtain a provisional electric lighting order. 


German Colonial Telegraphs.—The Budget committee of the 
Reichstag has refused to vote a sum of 20,000 marks for telegraph 
lines in German East Africa, 20,00) marks have, however, been 
voted for preliminary work in connection with the construction of 
a line from Dar-es-Salaam to Kilosa. 


Glasgow.—The Corporation yesterday decided to alter the charge 
for current to a fixed rate of 4d. per unit to domestic consumers on 
the 100 and 200-volt circuits, and to 33d. per unit to consumers on 
the 250-volt circuit. "The hope was expressed that this would lead 
to the general adoption by domestic consumers of the latter system, 
which would fit in with the night-load on the station at a time when 
the demand for office and warehouse lighting ceases, There are now 
2,998 consumers on the department's books including 338 domestic 
consumera. The units sold for the past year amounted to 2,965,410. 

The Corporation is leasing from Messrs. G. and J. Maclachlan for 
28 yeara two top storeys of a large building in course of erection at 
the corner of Renfield and West Regen These premises are 
to be used for an exchange in connection with the Corporation’s 
municipal telephone scheme. The premises are expected to be ready 
by about Sept. 1. 


Govan.—The Electricity committee have decided t» supply 
electric current for power purposes at 6d. per unit for the first 
hours maximum demand and 2d. afterwards, but where current is 
p for five hours or over a uniform cha:ge of 2d. per unit will 

e made. 


Greenock.— The Tramways committee recommend the aane 
of the terms of the Greenock and Port Glasgow Tramway Co. for 
leasing the tramways. 


Hammersmith (London).—At the Vestry meeting on Wednesday 
it was decided that, as the Vestry had elected to spread the cost of 
the proposed electric light extensions over 42 years, they should 
supply renewals of plant and machinery out of a sinking fund to be 
created for the purpose, or out of the maintenance account. 


Hove.—The Council have decided to engage an electrical engineer 
to advise as to the best mode of carrying out the provisional electric 
lighting order for Aldringt on. 


Hyde.— Mr. A. H. Gibbings has been appointed consulting engi- 
neer to prepare a report upon the carrying out of a joint electric 
lighting and tramway scheme for Hyde, Stalybridge, Mo-sley, and 
Dukinfield. 


Imports of Electrical Goods into Great Britain.—In the 
accounts relating to the trade and navigation of the United 
Kingdom for the months of January and February, 1900, the value 


of electrical goods and apparatus imported into this country durinz 

February was £60,780, and for January £63,153, making the total 

imports to Feb. 28 £123,933. The details issued with regard to 

9955 e show a great improvement, but still leave much to be 
esired. 


Leicester.— The half-yearly report cf the Gas and Electric 
Lighting committee was presented to the Council on Wednesday 
by Ald. Lennard. The working profit of the electric lighting 
department, after allowing for interest and sinking fund, was 
£1,089. 16s. 1d., the total net profit for the year being £1,426. 13s, 
The accounts were approved. 


Leith.—The Edinburgh and District Tramways Co. have revised 
their offer for leasing the local tramwaya, and have agreed to the 
terms of the Tramways sub-committee set out in our issue of 9th 
inst. The lines are to be equipped electrically within four years. 


Light Railways.—Atthe Guildhall, Westminster, on Wednesday, 
the Light Railway Commissioners opened an inquiry into the appli- 
cation of the Middlesex County Council and the North Metropolitan 
Tramways Co. for an order for the construction of a system of light 
(electric) railways in Tottenham, Wood Green, Southgate, Finchley, 
and Hendon. Mr. Cripps, Q.C., appeared in support, and said that 
unless some such scheme were alopted it would. 1 be impossible to 
carry people to the outlying districts of London. The Council 
would tind the money and maintain the whole of the roads, while 
the company would pav interest on capital and take the risk of 
working for 25 years, after which period the Council could purchase 
the undertaking. Mr. Littler, Q.C., C. B, chairman of the Middle- 
sex County Council, gave evidence in support of the scheme, and 
said that sinc» 1891 32,000 houses had been built in the county, 
that the population in 189l: was 559,392, and now was 723,000. 
Under the contract the Council would get 4$ per cent., which within 
4 per cent would be enough to repay priacipal and interest. Besides 
that, the Council would get 45 per cent. of the profits, after allowing 
the company the same amount on their outlay as they would get. In 
about 10 years he believed the whole of the cost of the roads would 
be paid for by the profits of the tramways. The inquiry was 
. until yesterday (Thursday), when further evidence was 
taken. 

Objections to the Cheltenham-Cleeve Hill light railway order will 
be considered by the Board of Trade on 22nd inst. 


Lincoln.—In order to prepare for next winter's load, the Council 
have decided to borrow £6,000 for additional generatiag plant. The 
capacity of the station will thus be increased from the equivalent of 
18,000 to about 25,000 8 c.p. lamps. 

London County Council.— At Tuesday's meeting the Highways 
committee recommended that proceedings be taken against the 
London Electric Supply Corporation for failure to supply electric 
energy in three specific cases in the district of the Vestry of St 
George the Martyr, Southwark. The recommendation was adopted. 

Maidstone. --The Council propose te borrow £10,000 instead of 
£30,000 for electric lighting. 

Mandalay (Burmah).—The Municipal committes have adopted a 
scheme for the construction of the electric tramway recently sub- 
mitted by the Burmah Electric Works Svndicate. 

Municipal Trading. A Paper on “Municipal Trading“ wa: 
read before the Scottish Society of Economists at Edinburgh on 
Wednesday bv Mr. John Harrison, chairman of the Edinburgh 
Chamber of Commerce. He contended that local authorities had no 
right to conduct any undertaking for making profit, and that every 


enterprise they engaged in should be for the direct service of the 


violation 


individual members of the constituency. No more flagrant 
of that rule could be cited than the resolution 
of the Glasgow Council to establish a municipal -telephone 
exchange. ‘The money of the 150,000 ratepayers was being risked 
to found an undertaking which at the best was not likely to be 
used by 10 per cent. of the citizens. He also held that Councils 
should not interfere in any business unless they possessed a mono- 
poly. In that point, too, Glasgow Corporation seemed to him to 
ere when it entered into competition in the telephone busines; 
against such an undertaking as the National Telephone Co, Tram- 
ways undertakings should be leased and electric lighting system; 
should be licersed to companies, whi'e telephone wayleaves shoull 
be sold to the Telephone Co. Parliament was collectivist at bottom, 
and he found that influence both in the last Electric Lighting and the 
more recent Telephone Acts. 
At the annual meeting of the Associated Chambers of Commerce 
on Wedneslay Mr. Szduey Mor e moved 
That this association considers it desirable that Parliament should define 
the limits of municipal trading, and, while regretting that Her Majesty 3 
Government were unable to appoint the Joint Committee on Munici 
'rading promised by the leader of the House of Commons in the session of 
1899, trusts that effect may be given to his promise during the present 
Fession ; and that, pending the contemplated inquiry, no enlarged powers 
for trading purposes may be conferred on municipalities. 
Mr. Morse criticised the action of various municipal bodies in regard 
al trade undertakings, and said that amongst the trading under. 
ings by municipalities and other local bodies already commenced 
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or proposed were municipal bakeries, pawnbroking, fire insurance, | of the Council explain how it comes that the Council are now considering 


banking, printing, tailoring, supply of sea water, bazaara, and Turkish 
baths After discu:sion, the motion was agreed to with a slight 
verbal alteration. l 


Perth.— The Police Commissioners have decided to apply to the 
Secretary for Scotland for a provisional order to authorise the 
borrowing of £100,000— £50,000 for electric lighting and £50,000 
for gag extensions. The electricity station is to be erected upon 
municipal land at the shore. 

Private Bill Legislation.—An important decision has been 
given by Mr. Campion, one of the examiners of private bills, in con- 
nection with the Glasgow and District Tramways Bill. The Paisl 
Corporation had lodged a memorial against the bill, and although 
their- conditional consent was subsequently given, on Tuesday the 
resolution was produced to the examiner in which the consent was 
fefused. Mr. Campion held that, inasmuch as at a former appear- 
ance before him it was proved that the consent of the Paisley 
Corporation had been given; subject to the consent of-the burghs of 
Johnstone and Renfrew being also obtained, and an adjournment had 
been granted ‘for the production of these further consents, which 
were now tendered, it was not competent for him to consider any 
resolution of the Paisley Corporation purporting-to rescind or cancel 
the consent previously given by them. He could not, he said, go 
into the question as to whether the former action of the Corporation 
was legal or illegal, nor could he wait for them to consider what they 
would do now. It was enough that he had allowed the promoters 
time to satisfy him that the conditions laid down had been complied 
with, and that they had so satisfied him. He gave his decision on 
the ground that there had been conditional consent, and the standing 
order did not prescribe any particular form in which that .consent 
should be given. The bill will therefore be allowed to proceed. 


Sheffield. The management of the electric light and power 
undertaking is to be divided into two departments—electrical and 
commercial. The head of the former department will be styled the 
electrical engineer of the light and power department, and of the 
latter the commercial manager, each to be directly responsible to the 
Electric Light committee. The electrical engineer is to be respon- 
sible for the generating station, for the design and carrying oui of 
all future extensions and alterations, as well as for the preparation 
of specifications for, and superintending the construction and erection 
of, all new machinery and plant, the management of the staff, &c. 
All machinery, stores, &c., will be purchased tbrough the com- 
mercial department, and the accounts will a’so be kept by 
the commercial manager. All salaries, wages, and other pay- 
ments incidental to the carrying on of the undertaking, in- 
cluding monevs payakle in respect of work done or otherwise, 
by the engineei's department, will be paid by the city accountant. 
The commercial manager will also keep particulars of current sup- 
plied, collect all income receivable by the department, canvass for 
néw consumers, manage the eale and wiring and fitting departments, 
provide machinery, plant, stores, and requisites for the electricel 
engineers department and otherwise. Mr. Robert Hammond has 
been appointed standing consulting engineer at a retaining fee of 100 
guineas per annum. His duties will be to advise the Corporation 
from tine to time on the management and development of the under- 
taking and on specifications for new machinery and plant, aud 
compliance of machines and plant supplied with specifications, As 
announced in our last issue, Mr. Parton has been appointed com- 
mercial manager, and the position of resident electrical engineer is 
advertised in another column of the present issue. | 


i LA 
Sutton Coldfield.—The Council have decided to establ’sh elec- 
tricity supply works, and a loan of £26,000.is to be raised for the 
purpose. The consulting enginceris Mr, W. C. C. Hawtayne. 


Telephonic Communication with the Continent.—At the 
meeting of the Associated Chambers of Commerce yesterday 
(Thursday), the following resolution was passed :— ane 

That, in the opinion hof this association, the time has now arrived when 
some effort should be made to establish telephonic communication with 
Germany, Holland, Belgium, and other Continental countries, and that 
application be made to Her Majesty's Postmaster-General with this view. 


Telephone at Manchester.—The officials of the Mutual Tele- 
prone Co., Ltd., appear hurt at the lack of sympathy evinced by the 

anchester Corporation in their efforts to establish a competitive 
telephone service in the city and district. The following letter 
expresses the views of the chairman of the company :— 

I should like to ask, on behalf of these who have been induced to spend 
their money and time on the strength of a resolution passed by the 
Corporation of Manchester of 14th April, 1897, to the effect that 
they would support the Mutual Telephone Co., for an explanation 
of the delay since October last iu fulfilling that promise. Con- 
sistently with their resolution, they did support the company on several 


subsequent occasions, and notably on May 5 last, when they sent a depu- |, 


tation with the Mutual Co. to ask the Chancellor of the Exchequer to grant 
the company a licence. After that the Post Office intimated that their 
request would be granted subject to the Corporation confirming their 
resolution of April 14, 1897 (which was regarded as a legal formality con- 
aequent upon the passing of the Telegraph Act, 1899). 


ill any member: 


whether they should take over the telephone service themselves! 
Underground Telephone Wayleaves.—The West Riding of 
Yorkshire County Council have entered into an agreement with the 
National Telephone Co. for laying their cables under the main roads 
in the West Riding at an annual payment of 2s. 6d. per furlong or 
part of a furlong of cable, and a charge of 10s. per annum for each 
large box and 2s. 6d. per annum for each small box, the company to 
reinstate tlie road and remove the wires and apparatus on notice. 
Vienna.—The City Council,have decided to establish municipal 
electricity works, and the contract has been placel with the Austrian 
Schuckert Co. 


Wigan.—The market hall, fish market and municipal buildings 
are to be l'ghted electrically at an estimated cost of £783. 103. 

Wolverhampton —The Corporation have applied to the Board 
of Trade for sanction to borrow money for the acquisition of the 
lines of the Dudley and Wolverhampton Tramways Co. The pur- 
chase price was recently fixed by arbitration at £25,750. 9 


PATENT. RECORD. 
- 3 p 7 . — — 

The following list of Applications for Patents and. Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, N. C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained, 

A APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to publio inspecticn 
until after the acceptance of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
Ácation accompanies application, an asterisk is aſtæed. d 2 

February 10, 1900. 
2,662. Tug LANCASHIRE DYNAMo AND Motor Co. /Lrp.), A. P. Woop and 
R. S. McLgop. Liverpool Improvements in brush holders for 
dgnamo-electric machinery. B 
2,670. G. T. Hurcuison and H. K. PAcx ARD. London. Improvements 
in the production of vacuum bulbs for electric incandescent 
lamps. | 

N. HRoBiNsow. London. A non-sparking (or sparkless) current 
collector for electric tramears or other electric motors where bare 
supported mains are used. 

2,691.. H. EDMUNDS. London. Improvements in electric cables. 

2,700. R. D. MgnsHON. London. Improved method of and means for 
indicating speed or current frequency of electric generators. 
(Date applied for under Patents, &c., Act, 1883, Sec. 105, July 12, 
1899, being date of application in United States.)“ 

E. H. REITER. London. Improved electromagnetic brake dynamo 
meter. i i à 

A. DE CasTRO and H. W. ScHLOMANN. London. Process and 
apparatus for electrolytically impregnating textile fabrics of all 

kinds by means of metallic salta.* , d 

W. M. Monpkr and G. C. Fricker, London. 
electricity meters. 

‘February 12, 1900. o. "T 

W. R. STEARNS. - Kingston-on-Thames. Improvements in appa- 
ratus for signalling the approach of electric trams operated on the 


2,684. 


2,702. 
2,703. 


2,710. Improvements in 


2,734. 
overhead system. ` 

F. MAxLANx DER. Germany. Improvements in apparatus for firing 
submarine mines by means of Marconi's wireless telegrapby.“ 

G. W. BorsER. Kingston-on-Thames. Improvements in collectors 
for electric trams on the overhead system. l 

J. NESSEL and J. F. Gouin. London. Improvements in long- 
distance relay magnetic telephones.*  . . ; 

J. Y. Jonnson. London. Improvements in electrical are furnaces. 
(The Deutsche Gold und Silber Scheide Anstalt vorm. Roessler 
and Birzir Carlson, Germany.) 

2,797. A. S. Porov. London. Improved telephonie receiver for messages 

sent by means of electroinagaetic oscillations and signs of the 


Morse alphabet.* | 
February 13, 1900. 
R. Hackisa. London. Improvements in clips or devices for 
holding electric lamps or the like. Jw. 
C. K. FALKENSTEIN. Surrey. An improved device for adjusting 
the height of electric lamps or fittings. 
C. RicHTER and R. T. EscHLER. London. 
electric traction motors.“ 
W. H. CooLEY. London. Improved system of and means for 
regulating electric machines. l 
W. CHaPMaN, London. Improvements relating to electric rail- 
Ways. 


2742 
2785. 
2767 
2,785. 


2,843. 
2,850. 
2,862. 
2,880. 
2,897. 


Improvements in 


. February 14, 1900. 

W. T. CHAPMAN and W. E. Barr. Marchester, 
electrolyters. 

G. W. Hott, of the Imperial Electrical Engineering and Stamping 
Co. London. Improvements relating to fuels for electric 
circuits. M l 

J. F. WAKELIN, C. J. Weston, and W. Buny. London. Improves 
ments in the method of insulating electrical conductors. 


2,929. Improvem ants in 


2,948. 


2,951. 


BN 
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2,952. J. F. Wak LIN, C. J. WE8TON, and W. Bunn. London. Improve- 
ments in the method of insulating aud fixing electrical conductors. 

2,964. A. H. Howarp. London. Improvements in and apparatus for 
the manufacture of pipes or conduits for electrical conductors, or 
for conveying liquids or gases, or for analogous purposes. 

2,994. M. KucEL. Liverpool An improved process for the electrolytic 
deposition of nickel or its allied metals. 


February 15, 1900. 

3,013. J. CuswoRTH.  Newcastle-on-Tyne. Electrical displacement 
switch. 

3,021. J. T. HALE and F. G. HALR. Liverpool. The automatic trolley 
pole arrester for electric tramcara. 

3,031. C. W. G. LITTLE. Lincolnshire. Improvements in electricity 
meters. 

3,033. F. L. BERNERS and J. A. SurrH. London. Improvements in and 
connected with electric accumulator plates or electrodes. 

3,043. C. RAAB. Liverpool. Improvements in voltmeters and ammeters. 

3,056. V. I. FEgENY. London. Improvements in electric meters. 
(Allgemeine Elektricitäts Gesellschaft, Germany.)“ 


February 16, 1900. 

3,063. R. A. Botton. Dublin. An improved method of controlling 
trolleys of electric cars. 

3,081. A. E. RADBOURNE. Birmingham. Improvements in electrical 

apparatus for signalling from passengers in a moving train to the 
engine driver and guard. 

3,105. L. C. Regp, W. B. REED, and E. H. Farrar. London. Improve- 
ments in systems of electrical distribution and safety apparatus 
therefor.* 

3,106. L. C. RERD, W. B. Regn, and E. H. Farrar. London. An auto- 
matic electric circuit breaker.“ 

3,107. L. C. RE RD, W. B. Reep, and E. H. Farrar. London. An im- 
provement in isolated, alternating low- tension systems of elec- 
trical distribution.* 

3,108. W. C. JoHNson and A. WUNDERLICH. London. Improvements in 
arc lamps. 

3,120. H. W. BUTLER, London. Improvements in means for regulating 
pressure in electric mains. 

5,124. E. Weston. London. Methods of and apparatus for manufac- 
turing movable coils for u:e in connectioa with e'ectrical mea- 
suring instruments." l 

3,143. E. W. Brown. London. Improvements in or relating to electric 
relays. 

3,141, E. W. Browx. London. Improvements in or relating to tele- 
phones. 

3,150. R. P. Strachan. London. Improvements in trolleys, poles, and 
standards for electric traction. 


February 17, 1900. 

3,171. M. C. Manars. Manchester. Improvements in and connected with 
long-distance telephony.* 

5,192. A. DE Castro and H. W. ScHLowawx. London. Electric battery 
and its arrangement in connection with electric motor cars.* 

3,200. V. THomas. London. Improvements in and in the process of 
manufacturing filameuts for electric incandescence lamps. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, August 8, 
1899, being date of application in France.) 

3,203. J. LECARME and L. Lecarme. London. Improvements in inter- 
ruptera for electric circuits.* 


February 19, 1900. 

3,257. CHAMBERLAIN AND HOOK RAM (LTD.) and S. H. Hol Dau. London. 
Improvements in electricity meters. 

5,254. A. M. Taytor. Old Charlton. Improvements in and connected 
with underground conduit and surface-contact electric railways. 

3,258. A. F. Spoongr. London. Improvements in electric switches. 
(B. L. Neveur, France.) 

5,264. C. Perprisat. London. Improvements in and relating to the 
armatures of electric motors, also applicable as a meter for electric 
currents. 

5,272. E. WELLs. London. Improvements in and relating to electrical 
ignition devices for gas and like internal combustion engines. 


February 20, 1900. 

3,303. H. B. Bonn. Birmingham. Improvements in cord grips for lamp 
holders and other electrical purpose». 

3,515. A G. Brookes. London. Improvements in and relating to 
electric heating apparatus, (Boston Electric Heating and Power 
Co., United States.)* 

5,343. A. MUIRHEAD. London. Improvements in telegraphic transmit- 
ting, receiving, and translating arrangements. 

3,352. A. Just. London. Improvements in or relating to incandescencs 
bodies for electric glow lamps. 

5,561. J. G. HatHaway. London. Improvements in the manufacture 
of secondary batteries," 

3,571. E. F. Porter. London. Improvements in and relating to elec- 
tric heaters and switches therefor.* i 


February 21, 1900. 
5,441. M. ByNo and F. G. BELL. London. Au improved system of tele- 
phonic communication and signalling.“ 
5,461. Tug WESTINGHOUSE BRAKE Co. (Lrp.). London. Improvements 
in electromagnetic brakes, (F. C. Newell and E. M. Herr, United 


S'atea.) 

February 22, 1900. 

3,468. T. Kay. Stockport. Improvements in electrical generating 
machinery. 


5,469. H. NoBLE and Pearson Lunp. Newcastle-on-Tyne. Improve, 
ments in cutting the slots or teeth in the armature cores of 
dynamo-electric machines ard the like. 

3,481. L. Nzwrrr. Newcastle-on-Tyne. Improvements in and relating 
to resistances for electric circuite. 

3,501. W. C. Hitz. Old Charlton. Improvements in electric alarums. 

3,520. H. W. BurLER. London. Improvements in means for regulating 
preesure in electric mains. 

5,524, W. P. THoMPsOX. London. Improvements in features for the 
anodes in electrolytic apparatus. (H. Becker, France.) 

5,532. J. W. GiBBs. London. Improvements in electric rollers for 
therapeutical and massage purposes. 

3,534. EvERsHED AND VioNOLES (LTD.) and S. EvzBSHED. Loudon. 
Improvements in electric supply meters. 

3,535. G. HookHAM. London. Improvements in electricity meters and 
electric clocks. 

3,545. M. FRax&. London. Improvements in and relating to the 
insulation of electrical conductors.* 


SPECIFICATIONS PUBLISHED. 
3 Specifications can now be obtained at the uniform price of 


1899. 

1,394. Stockatt. Ratchet gearing and locking for electric clocks ani 
general registering or other like machines. 

1,438. Nei. Electric mechanism for driving turret and other clocks 

1,765. THompson and WALKER, Surfacs-contract electric traction system. 

2,144. Hkrrernan. Primary batteries. 

2,268. Brown. Cord grip for electric lampholders, fittings, and the like. 

2,482. Stevens, VYLE aod MiLNER. Means or apparatus for recording 
and repeating and transmitting Morse characters for use with 
telegraphic instrumenta. 

2,660. LtMsTROM. Electrical influence machines. 

2,665. ZwonRiKIN and DE BLUMENTHAL, Automatic electrical apparatus 
for indicating and removing leakage ia ships. 

3,028, Lake (Cutter). Combined automatic magnetic circuit breaker 
and resistance controlling switch. 

3,177. Bet. Electrically illuminated advertising mediums or the like. 

3,412. Barker. Electrical apparatus for recording the time of working 
of machines and for like purposes. 

4,312. Imray. (G. L. Thompson Manufacturing Co.) Ele:tric welding 
and apparatus therefor. 

4415. Lake (Boissier) Apparatus for use in electro- plating. 

4,632. Rego. Operation of electric motors at different speeds. 

4,635. Resp. Method of aud me ins for operating electric motori 
(Date applied for under Internitional Convention, August 7. 
1898. 


4,725. HowaRD. Elestric incandescent lamps of glowing refractor 
substances. 

5,229. British THomson-Houston Co. (Ltp.). (Hewlett) Method of 
and apparatus for making and breaking or varying bigh-potential 
electric currents. 

5,116. WALKLATE. Spring break switches for electric currents. 

6,052. WEsBand THowrsow, Apparatus for working railway points and 
signals by electricity. . 

6,220. Sixuxxs Bros. AND Co. (LrD.. (Siemens and Halake Aki 
Gesellschaft.) Electrical incandescence lamps. ; 

6,335. Ganre. Device for producing electric current at sea by the action 
of the waves. 

6,595. CUNNINGHAM. Combination brake coupling for electrically cot 
necting railway vehicles fitted with vacuum brake for commun 
cation or signalling purposes. 

6,685. Hainricw. Voltaic cells. a 

6,820. Marini (Villa). Trolley or like current collectors for elen 
railways and tramways. 

6,894, TowNsRND, WiLsON and McCLELLAND. Electrical measur.lg 
instrumenta. Zo 

7,427. Imray (Soe. Anon. pour la Transmission de la Force par 1 Electricité" 
Rotatory converter or transformer for simple or polyphase alter 
nating electric currents. . 

7,823. SaxaGsTER. Contact breakers for the firing devices of iater™ 
combustion engines, 

8,155. D'AnLiNcoURT. Electro-magnet:. 

8,483. Lavens and Laveys. Electrical sigualling apparatus. 

9,209. Urrox. Electric arc lampe. . ; 

10,134. British Taomson-Hovston Co. (Lrp.). (Case.) Controlling dev ! 
for electric motors. 
10,699. Jonges. Street lampposts, electric light standards, and the lite. 
10,768. British THomson-Hovuston Co. (Lrp.). (Fleming.) Electr ar 
lamps. í 
13,565. British THoMson-Hovston Co. (LTD.) (Armstrong.) Methods 
and apparatus for controlling alternating electric current m 
15,566. British THoMsoNn-Houston Co. (LTD.). (Haskins.) Thermostst 
electric circuit breakers. 
13.819. STARR. Automatic magnetic circuit breakers. J 
16,132. British THomson-Houston Co. (Lrp. (Steinmetz) Methe 
of and means for inducing magnetism in magnetic circuits 4pP K 
able to allernating-current motors, transformers, and the gn 
16,153. British — THowsoN-HousroN Co. (LTD) (Steinmetz). A 
nating electric-current motors. Ww 
20,237. BouRDILLON. Method and apparatus for the manufacture 
electro-deposition of articles plated with platinum, gold, 9? 
silver. T 
20,803. BRITISH  TuoxsoN.Housrox Co. (Ltp.). (Thomson) Ele 
meters, 


THE ELECTRICIAN, MARCH 16, 1900. 


759 


21,651, BRrrisH THomson-Hovston Co. (Lrp.) (Potter) Electric rail- 
ways and controlling devices therefor. 

21,653. Brrrish THoMsoN-HousTON Co. (Lrp.) (Case.) Regulation 
of electric motors and brakes for electric railway vehicles and 


the like. 

21,654. BririsH THomson-Houston Co. (Lrp). (Case.) Electric 
brakes and methods of operating the same. 

21,657. BRrrrsH THomson-Hovuston Co. (LTD.). (Barry.) Electric train 


control systems. 

21,658. British THomson-Houston Co. (Lrp.). (Stewart.) Signal systems 
for electric railways. 

21,661. British THomson-Hovuston Co. (Lrp.). (Hewlett.) Cut-outs and 
switches for high-potential electric circuits. 

21,667. BRrris THomson-Hovston Co. (Lrp.). (Steinmetz.) Systems of 
electrical distribution and measurement. 

21,669. Baitish THomson-Houston Co. (LTD.) (Thomson.) Electric 


meters. 

22,016. Byxa and Brit. Electrical switches for telephonic systems and 
other purposes. 

23,284. BririsH THoMsoN-HousToN Co. (Lrp.. (Thomson.) Systems of 
electrical distribution and cut-outs therefor. 

23,292. British THoMsON-Hovuston Co. (Ltp.). (Union Elektricitits- 
Gesellschaft.) Electric locomotives or motor cars for adbesion 
and rack railways, 

25017. RosENBERG. Holders for record cylinders of phonographs, grapho- 
phones, and the like. 

25,696. Brookes (Woodmaa and Fieke).* Electric alarm systems for the 

protection of buildings or for like use. 

250,134. British THomson-Hovuston Co. (Lrp.). (Libby.) Pneumatically 
operated contact shoes for third-rail electric railway systeme. 

23,740. British THomMson-Hovuston Co. (Lrp.). (Steinmetz.) Controlling 
alternating electric current motors. 

24,643. BRUKE. Magnet frames for dynamo electric machines and motors. 

24,717. Mitts (Gamewell Fire Alarm Telegraph Co.). Fire alarm telegraph 

. apparatus. 

24,852. KAEFERLE. Method of making commutators for electrical 

machines. 


COMPANIES' MEETINGS AND REPORTS. 


City of London Electric Lighting Co. (Ltd.). 


The ordinary general meeting of this company was held yesterday, Sir 
Davip SALOMONS, Bart., presiding. 
The MANAGER and SECRETARY (Mr. J. Cecil Bull) having read the 
notice convening the meetiog, 
The CHAIRMAN said : The twelve months that have passed since I last 
- addressed you have brought about great changes in the position of the 
company. At that period competition within our area was threatened ; at 
the present time it is an accomplished fact, due mainly to the action taken by 
the Corporation of the City of London. I will not weary you with the past 
history of this company, nor with the peculiar conditions which led to cer- 
tain contracts being made between the City authorities and the company. 
With these particulars and with the application of the Charing Cross Co. 
to compete within the City area, the Board of Trade inquiry which followed, 
and finally the passage of the company's bill through Parliament, you have 
been kept informed from time. The directors offered strenuous opposition 
to this competition, feeling this to be their duty towards the shareholders. 
The directors also offered to sell the company's undertaking to the Corpo- 
ration, and in every way left no stone unturned in your interests. "That 
the Corporation have broken the pledges they gave when the contracts 
were made no man in his senses could doubt; and if any proof is conclusive, 
it is the fact that they are defending the application which we have made 
to the High Court to declare our contracts with the City valid and 
existing. The Corporation rely maioly in their defence on a certain 
Act of Parliament which declaree that a contract is void if any member of 
the Corporation contracting has an interest, direct or indirect, in such 
work. In this particular instance the interest consists in the purchase or 
holding of shares, which the company could not prevent. In other 
worde, the Corporation is taking advantage of its own wrong, which 
is inadmissible by English law. In fact, if the courts uphold the con- 
tention of the City authorities, further legislation will become 
necessary to render municipal business possible. Ia another 
action to interpret the contract, in which the company were successful, 
the City authorities have lodged an appeal; but this remains in abey- 
ance until the question of the validity of the contracts has been 
decided. In consequence of the threatened competition, the directors 
felt that they had no alternative but to lower the price of current 
on a par or below that of the competing company; and at the pre- 
sent moment the cost of electrical energy in the City is lower than 
in any other part of the metropolis. Two difficulties arise from this 
course: (1) decreased revenue for the same amount of work done, (2) the 
znuch greater demand which we are called upon to meet. Since the low 
rate has been in force the demand in Jamps has exceeded that for the 
corresponding period of the previous year by over 12,000. This has put a 
great atiain upon the engineering s'aff and upon the generating 
station, and this at a time when coal could only be obtained with 
great difficulty and expense. This coal difficulty has been the 
cause of low pressure, a difficulty which has been experienced by other 
conipanies, as the reports of the police courts will show. Every 
effort is being made to effectually guard against a recurrence of 
this trouble. The percentage of generation and distribution ex- 
penses to gross earnings for the year considerably exceeds that of 


last year, and this is accounted for by the facts set out in my 
preceding remarks. The directors fully expect that this figure will 
be greatly modified in our favour for the present year. If no unfore- 
seen troubles arise, there will be a larger output; the coal difficulty is 
likely to decrease, and the standing charges will remain practically unaltered, 
Every year the board had made provision for additional machivery twelve 
montha in advance, to the extent, of about 60,000 lamps, to meet current 
average demand. Owing to the backwardness of contractors, this provision 
had rarely been fully carried into effect. For the future it was fairly 
certain that these advance orders must exceed those given in the past, and 
provision would have to be made for from 75,000 to 100,000 lamps, 
and machinery must be ordered two years in advance. The equivalent 
number of 8 c.p. lamps nowsupplied by the City of London Co. was 468,831. 
The number awaiting to be connected was approximately 22,070. The 
company’s capital expenditure had exceeded the subscribed capital at par 
value by £113,456. Os. 10d. This was absolutely necessary, as they could 
not allow the demand to exceed the supply. The directors therefore 
intended offering the remaining authorised capital of the compeny to the 
preference and ordinary shareholders pro rata at par. Part of their depre- 
ciation had been taken from the premiums fund. The City of 
London Co. laboured under the disadvantage that Parliament bad 
imposed on the company the necessity of keeping a depreciation reserve 
fund in securities outside the company, and the directors were endeavouring 
to alter this in the bill at present before Parliament. Other companies 
were able to reinvest in their own business, which was clearly to their 
great advantage. Upon the statement of accounts shown the directora 
considered themselves justified in declaring a dividend of 4 per cent., the 
overapent capital being replaced by the issue of shares just mentioned. 
During the pest year exceptional expense had been incurred in 
connection with the opposition of the Charing Cross Co. The 
directors had also decided to wipe off the suspense account. 
Further, for tix months (representing the best paying part of 
the year) they had been working at the lower charge for current 
and before the increased demand had had time to be felt in their returne. 
The price of coal had also been phenomera'. It might therefore fairly 
be recorded that the company had passed through a somewhat stormy 
time, and calm was still far ahead. As to the future prospects of the 
company, Mr. Bailey, their chief engineer, bad made an exhaustive report 
thowing that when all the machinery on order was delivered, they would 
be able to supply 824,571 8 c.p. lamps connected and allowing for reserve 
650,605 lamps. Consequently they would be able to connect up a 
further 185,034 lamps. Any competing company would start at a 
great disadvantage, and would require a capital far larger than that 
of the existing company to give the same output. Plant and material 
were much higher in price now than when the City Co.'s stations and 
mains were erected and equippe?. Their station was close to its 
work, and lozses in distribution were thus avoided. He thought the 
Charing Cross Co. little realised the difficulties which would have to 
be encountered, and the directora regarded the attempt of that com- 
pany to compete successfully with the City Co. as foredoomed to failure. 
The argument that the competing company would have the advantage of 
the most modern and efficient machinery, whilst that of the City Co. was 
out of date, was entirely erroneous, as their macbinery was neither anti- 
quated nor out of date. Of its kind no better could be obtained to-day, 
and similar types of machinery were being every day erected. Their past 
six months’ experience had shown that an all-round maximum 44d. rate 
for lighting did not pay. Their customers might be divided into two 
classes—those who used their lamps for short hours, and those who run 
their lamps for long periods The short-hour section required a 
large amount of plant installed to supply their needs for a very limited 
time; the long-hour consumers paid the company much better, and 
consumers who used their lamps in this manner the company could afford 
to supply with electric energy at low rates. The directors had therefore 
come to the conclusion to adopt & scale of charges by which the price per 
unit was reduced according to the length of time the lamps were in 
use, The readjustment of their charges would place the whole of their 
plant in a position to earn a fair return and increase the company's 
profits. Turning to other subjects, he might tay that in the case of all 
the reservists who had been called from the service of the company to 
go to the front, the directors had acted in a patriotic spirit, 
and had decided to assist the families during the men’s absence. 
Having referred to the proposed re-election of Mr. P. D. Tuckett and 
bimeelf as directors, Sir David said the directors very highly appreciated 
the services of the manager and secretary, Mr. Cecil Bull, of Mr. Frank 
Bailey, their chief engineer, of Mr. Jackson, their second engineer, of Mr. 
Toy, their accountants, and of the various superintendents and other 
members of the etaff at the offices, the works, and elsewhere, during 
& period of strain and pressure not unmixed with great anxiety. He con- 
cluded by moving the adoption of the report and accounts and the pay- 
ment of the dividend as recommended. | 
Mr. GEORGE HERRING seconded the resolution, and said that when 
the company was first started the difficulties that would have to be faced 
were well know—one in particular was that for about 12 hours’ work they 
would receive one hour's good pay. Thanks to the Corporation repu- 
diating their agreements, on the plea that one of their members had 
bought shares, which the directors could not help, the company 
had been brought to its present position. "That position was, he granted, 
& bad one, but he saw no reason to despair ; and one of his reasons 
fur saying so was that they now commanded the greatest city 
in the world as regarded its lighting. Their competitors proposed to 
form a company, with a capital of £800,000. He considered that a 
ridiculous amount, as they would not be able to establish competitive 
supply for such a sum. Everything they would require would cost more 
than it had cost the City Co., and he considered the new company would 
require £1,500,000 ; and he asked if it was at al] likely that the new 
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company would succeed in raising this sum in order to compete with the 
City Co. on ground already covered. The new company would be liable 
to all the difficulties that the City Co. had gone through. The City 
Co. now wanted more money. They Fad started originally with the idea of 
having 360,000 lamps connected as a maximum, and had already 460,000, 
aud the number was atill increasing. If the shareholders had confidence in 
tke directors, they would supply the requisite capital to enable the com- 
pany to cope with its growing demands. 

. Mr. PREVOST, referring to the law action with the Corporation, said 
he had been informed that the company had brought au action and had 
failed, but he supposed his informant was wrong. He understood that 
the company was going to apply for powers to supply an additional area, 
and he hoped this would prove satisfactory. He wished to know whether 
the directors had stopped for good the payment of interim dividends, or 
whether this failure applied only to tbe past year. 

Mr. YELVERTON said that, with regard to the issue of the new 
shares, he believed he could go to his brokersand buy the company's shares 
for £9. 15s., and be therefore did not think the shareholders would pay 
£10 for them. He would like to ask the chairman whether there was any 
truth in the statement that the company's supply of electricity was not a 
satisfactory one. He was told that it had been laid in iron pipes. He was 
not an ergincer, but members of the Stock Exchange iuformed him that 
that was one of the reasons for the low price of the shares in the market. 
{Laughter.) He was informed that it was an unusual thing for electricity 
supply to be through iron pipes, as it had the disadvantage that if a 
defect occurred in the connections, and any consumer failed to get his 
supply, search had to be made for a long distance along the iron pipes, 
whereas the proper way was to Jay the supply down so that a defect could 
he got at by having some form of movable top or in some ojher way. 
(Laughter). 

. The CHAIRMAN said he thought the gentleman who had just spoken 
should be appointed as chief engineer when Mr. Bailey retired. He, bow- 
ever, appeared to have been looking at the gas pipes instead of the electric 
mains. 

Mr. YOUNG, a large chareholder, said he thought the directors should 
offer the shares to the chareholders at a lower price than £10. He wished 
to offer the board his sympathy for the harsh and ungenerous treatment 
they had received at the hands of the Corporation, who bad aoted in a 
manner that no other Corporation in England would bave done. With 
regard. to the competition, he would urge the directors not to despise their 
enemy. It was true the new company would work under serious disadvan- 
tages, but the Charing Cross Co. was a pushing one. It had come into 
competition with other companies, and had done very well. He urged the 
board to look the new situation straight in the face. 

The CHAIRMAN, before putting the resolution, said that he was quite 
certain the directors did not intend to give the City Co, away to the 
Charing Cross Co., or to anybody else. If they had not the competi- 
iion of the Charing Cross Co. they might have somebody else come 
in. The board therefore would do their utmost to make the company's 
charge for current a reasonable one, and to find a ecale that would pay both 
the shareholders and the customers. The question of the price of the 
Company's shares on the Stock Exchange was one that he did not 
pereonally piy much attention to. If they were to buy 1,000 shares, they 
would sec what a difference there would be in the price. The shares 
of the company were well held, as the directors knew by the transfers 
at the office, and the majority of the transactions which were published 
were paper ones, and never reached the company's offices to any subetantial 
amount. The interim dividend had bcen unpaid, as the directors did not 
see how they could pay it. 

Mr. J. P. BRAITHWAITE asked, with regard to the revised scale, what 
effact this would have in revenue! 

The CHAIRMAN said the result would be a largely increased net 
sum to the company’s benefit. There was uo doubt about it. What the 
scale would be he could not say, as they had seven or eight different scales 
under consideration. 

The report and accounts were then unanimously adopted and the divi- 
denda duly approved. The meeting then approved the bill before Parlia- 
ment “to empower the City of London Electric Lighting Co. l- td.) to 
acquire lands and work generating stations, and for other purposes." 

Sir David Lionel Salomons, Bart., and Mr. Philip Debell Tuckett were 
re-elected directors of the company; and Mes: ra. W. H. Pannell and Co. 
were reappointed auditors, 

A cordial vote of thanks to the chairman and directora, which was carried 
unanimouely, terminated the proceedings. 


Metropolitan Electric Supply Co. (Ltd.). 


The thirteenth ordinary general meeting of this company was held on 
ee at Winchester House, under the presidency of Mr. W. Hakrison 

RIPPB, l 

The SECRETARY (Mr. E. Cunliffe Owen, C. M. G.), haviug read the 
notice convening the meeting, 

The CHAIRMAN said: Gentlemen, dealing first with the capital expen- 
diture portion of the accounts, which at the end of 1898 amounted to 
£995,761, you will see that by the end of lust year that sum was increascd 
to £1,244,254, being an increase of £250,493 during the year. Of this 
additional expenditure £141,000 is for the new generating station at 
Willesden, the remainder having been practically expended in carrying out 
the work of altering from bhigh-pr.ssure to low-pressure mains, and 
providing two additional sub.stations, one of which bas not yet 
been completed. This change haz, as you know, been in the course of 
operation for some years past, and will, when completed, have the effect 
of materially reducing our working expenses. It is our intention to com- 
plete this much-needed work as speedily as posible, : Turning to the 


credit side of the capital account, it will be seen that the receipts 
have increased by £231,470, of which £106,470 is the balance of 
the instalments received from the holders of founders’ thares for the ordi. 
nary shares iesued to them under the agreement made in 1898. Th 
remainder is the £125,000 additional debenture stuck referred to in pan. 
graph 5 of the report. Our old debentures were issued at 44 per cent. 
With regard to this creation of 34 per cent. mortgage debenture stock. it 
appears to me that it is a strong proof of the soundness of the company’s 
porition that we were able to make a successful issue at 97 per cent. 
I may state that no portion of the issue was underwritten. As the 
completion of the present works at Willesden and their extension for next 
winter, and aleo the company’s operations generally, will require an outlay 
of further capital, the directors have had under their consideration tbe 
expediency, for the purpose of our more immediate requirements, of 
issuing the remaining half of this debenture steck at an early di'e 
Haviog regard, however, to tho present coudition of the market, ] im 
doubtful whether it will be possible to obtain for it quite such satisfactory 
terms as was the case last summa. er. I wil deal now with the revenue 
account, from which you will see that a large increase has taken place in 
tbe eale of current. The number of units sold has grown from 6,860000 
to 8,500,000 (an increase of 22 per cent.) and the revenue ba 
grown from £146,974 to £173,574, being an increase of £264. 
Both these increases are the largest ever obtained in tle 
courte of tbe company's history, and represent the doubling of the 
units told in three years and of the revenue derived from the 
sale cf current in 44 years The total increase of revenue for 
the year has been £27,584, as-against which the total expenses hare 
increased £14,755. The greater part of the increase in working expeueti 
is in the item of coal: it has cost £10,192 more than in the previous 
year. This increase is yartly due to the increased price of col, 
and partly to tbe extreme pressure under which we had t 
work before Willeden was ready to assist the town station 
The directora considered it better, even at serious increase it 
cost, to strain every effort to maintain the company's supply. With 
this end in view forced draught had to be used almost continuously. Now 
that thia extreme pressure has been removed, we shall hope to obtain cot. 
siderable economies in the working of the town statione. We shall abo 
derive benefit fram the changes which have been. male from bi h 
to low pressure «distribution over considerable portions of ot! 
districte, During the past year extensive repairs have been mace 
at the various town stations advantage having been taken of th 
slack season during the summer to execute these repairs. They wer 
undoubtedly rendered greater by the pressure at which the company uas 
working even io the previous wioter in consequence of the constantly 
growiog demand for current, I do not think any other item on the 
expenditure side of the revenue account calls for special attention. 
except perhaps Parliamentary charges. These remain at a higher 
figure than we should like to see them, but it was necessary 
for the protection of the company’s interests that a considerable 
expenditure ou this account should again be incurred last session. With 
regard to the sum of £13,000 which has again been set aside for depe- 
ciation, I would say that the question of depreciation has recently 
been carefully gone into by the directors. With the approval d 
the auditors, a basis has been arrived at which establishes the sufi 
ciency of previous appropriations, and will secure the adequate 
increase of the fund year by year in the future. Deducting th 
increase in expenses from the increase ia gross revenue, there remains 
after deducting the £13,000 fur depreciation, a balance of £53,392 to be 
carried to revenue account. This balance exceeds the sum carried te the 
credit of that account last year by £12,829, and is further increased i2 
the net revenue account by an additional return of £712 for interest 
inveetments. On the other band, interest on debenture stock bu 
required £719 more thau last year. After deducting this increased 
payment and other items, including the interim dividend pé 
in August last, there remains a balance of £25,660. 6s. 3d. available tr 
dividend. This sum is sufficient to provide for the proposed dividend st 
the rate of 5 per cent. per annum for the second half of the year, and t? 
leave à credit balance to be carried over to the next yea 
£4,410. 6s. 3d. This is almost £3,000 more than was carried forward 
a year ago. I trust the shareholders will concur with the director 
in considering this a not unsatisfactory result, having regard V 
the exceptional difficulties of the past year, to the fact thit 
no part of the expenditure of about £201,000 on the Willesden works 
became productive until the last fortnight of the year, and because te 
economies resulting from the changes which we are inaking in certain d 
our districts could not be fully obtained during the year. It is with m 
satisfaction that I am able to s'ate that our Willesden works have pro 
themselves in every way satisfactory. Certain mechanical troubles, such è 
hot bearings and governor adjustments, which every engineer will understand 
are inseparable from the startiog of a new undertaking of this magnitut“ 
delayed us from running the machinery as soon as we had hoped. 15 
have, however, long since been overcome, and it is with special satisfactio? 
that I can state that since the starting of the works not a single elect 
hitch of any importance has occurred. When it is realised how much? 
involved in deliveriog electricity over ao great a distance, how the pres 
has to be transformed up and transformed down, and how in adoptis i 
two-phase alternating supply new problems had to be considered ô 
special apparatus designed, I am sure you will agree with me in conse" 
ing that great credit ia due to our engineers and contractors for bar 
achieved so great a succese, more especially as there was no time for ef 
perimental running. A few days ago the directors invited a represents 
tive party to accompany them over the works, and J am quite 155 
those who saw what the company had been doing there during the bs 
two years would be ready to acknowledge the efforts which 1 
made to increase the means of meeting the requirements of the public! 
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a way which has not hitherto been attempted. As you are aware, share- 
holders have also had the opportunity of seeing the works on recent 
Wednesday afternoons, and it is stil open for any shareholder who 
desires to do so to visit the works on application to the head office. 
The present capacity of these works is 4,500 kilowatte, wbich pro- 
vides for the requirements of a connection of about 270,000 lampe 
and we Lave already made arrangements to increase this output, 
so that by the end of the year we shall be able to rely upon 
a supply of 6,000 kilowatts. We shall then have power for a connection 
of 300,000 lamps at these works alone. Paragraph 6 of the report refers 
to the negotiations which were conducted with the London County 
Council in connection with the new street to be made from Holborn to 
the Strand. This street will cut through the centre of our existing 
works at Sardinia-street, and it was of the utmost importance to us 
tbat not only should full compensation be obtained, but that every 
precaution should be taken tbat the existing works are not inter- 
fered with until the new works which are to take their place are in 
proper working order. For the conditions obtained I would refer those 
interested to the London Improvements Act of 1899, which describes 
the protection given by Parliament to the company. With regard 
to the Central Electric Co., who obtained powers for erecting a 
generating station in our Marylebone area, we obtained a clause 
limiting their powers of supply to the districts of the Westminster and 


the St. James’ and Pall Mall Companies. The directors have thought it 


desirable to strengthen the board by the election of two new members. 
Mr. Carr Saunders’ name is a familiar one in the City, and his financial 
knowledge and experience has been of great assistance to us. Mr. 
Leverton Harris is one of the largest shareholders, We are pleased to be 
able to state that we have secured the services of Mr. Conacher, late 
general manager of the North British Railway, as the general manager 
of this company. I ought perhaps to mention that we have a certain 
number of reservearmy men in our employment, and I feel sure that you 
will approve of our decision to pay a portion of their wages to their wives 
during the time they are serving their country, and they will be reinstated 
to their positions on their return. Before closing my remarks I wish 
to take an opportunity of alluding to the exceptional difficulties 
which overtook the company towards the close of last year. 
It is scarcely necessary for me to enter at length on an explanation 
of these difficulties. They all arose from the same cause. Although we 
made every effort to get the works at Willesden completed in time, yet, 
owing to the failure of some of our contractors to do the work at the right 
-moment, we found ourselves in the middle of October short of the 
neceasary current, but only to a very small amount. Most of our 
customers bebaved very well, and burnt as little light as they could, 
‘but a few others thcught it necessary to apply to the magistrate 
to inflict upon us a penalty for not fulfilling our obligations. I 
willread you & short abstract of the judgment of tbe magistrate. He 
said : Now, it is clear that they have done and are doing their best, as is 
shown, I think, by the almost, pathetic statement which Mr. Muir made 
with reference to the work which they have done and are doing 
to meet the excessive amount of extra encouragement which 
thia company is receiving on all sides iu the shape of appli- 
cations t? be supplied with electricity by them, not only in 
one district, but in other districts which they have power to 
supply, and have been and are appreciating to the fullest extent the powers 
they have got and the liabilities which they are under in consequence of 
those powers.” He ended his judgment with these words: Although 
people are bound by Acts of Parliament, we cannot say to them, ‘There is 
the Act of Parliament ; we will not consider anything as to the difficulty 
you have been placed in by circumstances entirely beyond your 
control; we will bind you strictly t) the letter of the law, 
and we will make you pay the uttermost farthing we have the power 
of imposing. I do not think it possible to do a thing of that sort 
when you see a company not standing by doing nothing, but spending 
thousands of pounds and employing hundreds of men, and doing everything 
for the purpo:e of carrying on their trade according to the Act of Parlia- 
ment which they bave obtained for the purpose of carrying on their 
trade. When you tee that, I do not think anyone can say that they 
have failed deliberately. They have failed through misfortune, most of 
which is beyond their control. The penalty which I am about to impose 
will be one which will certainly mark my view as to the matter—namely, 
that they have not complied with the requirements of the Act of Parlia- 
ment—but at the same time that it has been mostly through misfortune 
which they could not foresee and which they could not prevent. Instead 
of imposing a fine of £5 each day, I shall fine them 2s. 6d. fer 
each day.” I think that that  exonerates us, and especially 
our officials, from any blame for the interruptions of supply which 
occurred ; and we regard this judgement as all the more satisfactory, in 
that it was the result of an independent and unbiasted inquiry after the 
whole of the facts had been laid before the judge. I need hardly say that 
it was with extreme regret that we were forced to withhold the supply of 
current from a limited number of our customers during hours of greatest 
demand. I feel sure that you will endorse the action of the board in their 
having considered it right to meet those of the company’s customers who 
were thus affected in what we regard as a fair and reasonable manner. 
Since Dec. 15, when current was first supplied from Willesden, our 
supply has, with but few temporary exceptions, worked eatisfactorily, 
snd we have now ample reserves of power to meet all demands. I now 
move the adoption of the report and accounts, and the payment of the 
dividends therein set out. 

Sir JAMES PENDER, Bart, M.P., seconded the motion which was 
carried unanimously. 

On the motion of Mr. Frank Bailey, Mr. W. Harrison Cripps, 
and Mr. F. Leverton Harris, the retiring directors, were re-elected ; as 
were aleo the retiring auditors, Messra. Deloitte, Dever, Gritliths and Co. 


Mr. GIBSON proposed a cordial vote of thanks to the ohairman, 
directors, and staff, for their management of the company's affairs in 
the past year, which had been one of much trouble. 

The motion was carried unanimously. 

The CHAIRMAN responded, and the meeting terminated. 


South London Electric Supply Corporation (Ltd.). 


The ordinary general meeting of this company was held yesterday, at 
Winchester House, Old Broad-street, E. C., Mr. GEORGBE ELLIS, J.P. (chair- 
man of the board) presiding. ö 

The SECRETARY (Mr. Sydney H. Webster) read the notice convening 
the meeting. 

The CHAIRMAN said: Gentlemen, in addressing you to-day I am 
pleased to report that the generating station and works were practically 
completed on Nov. 28 last, as on that day we were enabled to energise 
(in their entirety) the whole network of mains from our own macbinery. 
It will be a matter of interest to you to know that, with the exception of 
the delay in acyuiring the land at the outset, the central station has been 
erected and tke machinery placed in position, and put to work within six 
months of tke time originally estimated—a result most satisfactory having 
regard to the magnitude of the work and to the congested state of the 
engineering trade in this country. Some idea of the size of the under- 
taking may be realised when I tell you that it has been designed and is 
now ready to supply electric current over a district approaching 4,000 
acres, and we think it a matter of congratulation that we have been able 
to get to work within such a short period of our original forecast. 
Up to date we have not been able to use the dust destructor for the 
purpose cf raising steam, although we have for some weeks past been 
burning about 50 tons of ashbin refuse per day. The reason for this is 
that the contractors have not been satisfied that the massive firebrick fur- 
naces are sufficiently dry for it to be safe to raise the temperature to the high 
degree necessary for producing steam. This prohibition will doubtless be 
withdrawn in a few days, when we trust that the daily consumption of coal 
will be largely reduced, and that we shall obtain all the hoped-for advantages 
from the destruction of refuse. We are arranging with the Lambeth Vestry 
to supply us on and after March 25 with 100 tons daily at the agreed upon 
price of 114d. per ton. The generating machinery consists of four steam 
alternators capable of developing at this moment over 2,t00 H. r., while the 
fifth machine in course of construction will give a further output of 
1,400 H. P., making a total of 4,200 H. .— ample for any requirements we 
may have for some time to come. The mains consist of a network extend- 
ing pretty well over the whole area cf supply, aud one of the most hopeful 
features of our businesa is that we are obtaining consumera from all parts 
of the parish, and not from one or two prosperous centres only. [The 
position of consumera’ premises was shown diagrammatically by means of 
a map on the wall.] Although at this period many shareholders may 
consider the revenue small in comparison with the capital outlay, it must be 
remembered that the company was formed to erect as speedily as possible 
an electric light station for Lambeth, and to equip it right away with machi- 
nery and plant powerful enough to develop energy for the requirements of 
the vast area I have a'luded to. These are the conditions under which this 
company was formed. It was not contemplated t » erect a station piecemeal 
and lay down machinery as required. The experience of those companies who 
have so proceeded has been that they have always found themselves in great 
difficulties as their business expanded, owing to want of plant and insuffi- 
cient room in which to erect more. The conditions of our existence safe- 
guard us against this great mistake, for, as I said, we have adequate plant 
to meet all requirements, so far as they can be seen for some time. I 
venture to eay that no other station in the kingdom has succeeded in 
obtaining so heavy a load (over 25,000 lamps) previous to the date of its 
first running its own machinery. Every pos:ible effort is being made to 
obtain business, and I am pleised to say steady progress is being made. 
We hope soon to be able to reduce the price to below 6d. per unit, provided 
& provisional order is obtained for that portion of the parish outside our 
present order. This additional area would enable us to increase our output 
so as to justify us in reducing our charges. 

In response to the invitstion which I issued verlally to the shareholders 
at the last meeting, our secretary tells me that very few visited the station 
at Bengeworth-road, Loughborough Junction ; but this does not prevent 
me from again urging upon you to go yourselves and look at the property 
you have there, and I am sure you will consider the money which you have 
entrusted to us for investment has been well spent. Of courae a great deal 
of the capital is represented by assets not visible, having been spent upon 
underground mains, but I think you will find the visible assets worthy 
your examination. I now have much pleasure in moving the adoption of 
the report and accounts. 

Mr. J, B. ATHERTON seconded the motion. 

Mr. A. BOLTON inquired whether the item of £61,820 iu the capital 
account represented the total cost of the destructor, including its erection, 
or whether other things were comprised in it. 

The CHAIRMAN: It is a lump sum. The contractor contracted for 
the whole of the work for this sum, except the boilers. 

Mr. BOLTON remarked that he looked on the item in question as one 
requiring to be watched very carefully. He was afraid it would be a 
losing figure otherwise. Was it proposed to keep any accounts showing 
the current consumed and the cost of labour attending the destructor, so 
that they might see how the thing worked out? Surely the destructor 
was a separate item in the tender“ 

The CHAIRMAN : No, it was not. 

Mr. BOLTON remarked that that was extraordinary. 

The motion was agreed to unanimously. 

Mr. ALGERNON TURNOR, C. B., proposed the re- election of Mr. 
Bennett Fitch. He said Mr. Fitch was a director of the St. James' and 
Pall Mall Co., one of the most successful companies in London, He was 
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slso a civil engineer of 30 years’ standing, and had brought to the dis- 
charge of his duties as a director zeal, which should commend him to the 
shareholdera. 

Mr. SAMSON seconded the motion. 

Mr. J. B. ATHERTON said that the remarks made with regard to Mr. 
Fitch were perfectly true, but some of the very large shareholders in the 
company felt they should have more representation on the board, and this 
would be to the advantage of the shareholders generally. Any opposition 
to Mr. Fitch was not of a personal character. He concluded by moving 
the election of Mr. F. G. Leslie, of Liverpool, as a director. 

Mr. PEARSON seconded this amendment. He thought that at the 
end of three yeara more beadway should have been made by the company. 
He had felt for the last 12 months that something should be done to infuse 
new blood into the concern. 

Mr. FITCH said he was sorry the opposition bad occurred to his election, 
but in the first instance it had been directed both against Capt. Ironside 
Bax and himself when they came up for re-election. Mr. Bax had received 
a letter fron Mr. Atherton pointing out that after the company had been 
floated for three years its shares were 20 per cent. below par. Mr. Atherton 
was a large shareholder, and the decline in the value of the company’s 
stares was of course a serious matter from his point of view; but it was 
impossible for the company to pay a dividend before the works were 
finished. As these works had only been completed three months, he 
thought the company had done remarkably well in getting 25,000 lamps 
ordered in the time that had since elapeed. His re-election was, however, 
a question for the shareholders. 

The amendment was then put, and the chairman announced that 15 
voted for and 20 against. A poll was demanded by Mr. Atherton. 

Capt. E. IRONSIDE BAX was then re-elected a director, and eaid that 
while he did not wish the shareholders to look upon their district as one 
of the finest electrical areas in London, he still thought that it was a good 
district. 

Mr. J. B. ATHERTON suggested that an additional director should be 
elected. He proposed Mr. Jacob Atherton. 

This was seconded, and on being put to the meeting was lost by one-- 
17 to 18. A poll was demanded by Mr. Atherton. 

The auditora having been reappointed, the CHAIRMAN said he pro- 
posed to take the poll that had been demanded, and at its conclusion 
he annouuced the result as follows: For Mr. Fitch 11,034, Mr. Leslie 
22,874. For the election of an additional director in the person of Mr. 
Jacob Atherton 23,924, against 130. 

Mr. Leslie and Mr. Jacob Atherton were thereupon declared duly elected, 
and the proceedings terminated. 


Brompton and Kensington Electricity Supply 
Co. (Ltd.). 


A meeting of this company was held yesterday under the presidency of 
Mr. HENRY RaMIE BEETON. 

The SECRETARY (Mr. Thomas J. Owens) read the notic3 convening 
meeting, and the report of the directors was taken as read. 

The CHAIRMAN eaid : In moving the adoption of the report and 
accounts there are one or two observations which I should like to make. 
The revenue account for the year, beyond showing more satisfactory 
progress than previously, I do not think calls for any special notice. I 
may, however, point out that there is a slight reduction in the works 
costs and in the total coste, notwithstanding the rise in the price of 
fuel. The fuel bill this year is rather over 10 per cent. more than it was 
last year.  Anotber rather interesting feature in connection with 
the business this year is that both the number of lamps and 
the consumption of current have been larger than ia any previous 
zeir, although the rate of increase in the number of customers 
was larger in 1698—a circumstance which testife', ja common with 
the experience of other companies, that the appetite for the electric 
light is growing. Turning to the capital account, you will notice that the 
expenditure has heen the largest in any year in the history of the busine-s 
with the exception of the first year. A large expenditure, of course, 
has been incurred in connection with the renewal of machinery and 
mains, which have been rendered obsolete partly by wear and tear and 
partly by antiquation. The policy of adopting up-to-date plant, which 
hea been foreshadowed in the reports and at our meetings for the past two 
yeara, may be said to have culminated in 1899. At the clcse of last year 
plant representing an original cost of £25,000 had been removed from 
the station, £7,000 on account of exhaustion, and £18,000 on account 
of antiquation; aud when further plaut representing a cost of about 
£3,000 has been dealt with in the current year, so far as we can 
see at present the renovation of our station will be complete. In 
order to provide the net cost of the plant which has been re- 
moved, the directors propose, after calling upon the revenue account 
for a contribution of £4,500 for wear aud tear, to appropriate 
£2,E00 out of profits and £7,000 from deprec'ation account, which 
leaves a balance of £14,202 to be dealt with in the future, when the profits 
will of course benefit from the operation. You will notice that, when the 
rate of increase in our ret revenue is compared with the rate of progress 
in our capital expenditure, we ought not to have any difficulty in 
dealing with that balance in the future; and indeed we may reasonably 
look forward, I think, to an increased dividend, "There is one other item 
in tlie report to notice that relating to the change in the name of the 
company. The change was considered desirable, in order that the name of 
the company should convey its business more accurately than it did 
previously, and that it should be in soine way associated with the area 
of supply, which it was not before. Another point ia the report 
relates to the abolition of the managing directorship, which has 
been discbarged for s» many years by Mr. Page with great relief 
to his co-directors and great advantage to the company. The fact of 


-shortly starting the work of reconstruction of the lines. 


the matter is that our station now—the building—is complete; 
there is no further extension of the works; the plant is defi. 
nitely decided by experience, and the type of plant is so stan- 
dardised that the directors do not feel that it calls for quite 
the same measure of supervision on their part that it did; but we have 
made arrangements whereby we shall still keep in touch with the works, 
and indeed the rest of the directors will perhaps see more of the 
work than they have done hitherto. I do not know that there is any 
other point that I have to refer to on the face of the accounts, but I 
shall be very glad to answer auy questions. I now move That the 
report and aceounts for the year ended 21st Dec., 1899, be approved and 
adopted, and that the following dividends be declared : («) on the preference 
shares a dividend of 7 per cent. per annum for the half-year to Dec. 31. 
making 7 percent. for the year; and (b) on the ordinary shares a dividend 
at the rate of 7 per cent. per annum fur the half-y«ar to Dec. 51, making, 
with the interim dividend of 5 per cen“. already paid, 6 per cent. for the 


year. 

Mr. WILLIAM F. LEESE seconded the mo'ion, which was at once 
unanimously adopted. 

The re-election of the retiring directors (Mr. Beeton and Mr. William 
Page) was unanimously approved, and the auditors (Messrs. Miall, Wilkins, 
Randall and Co.) were re-elected. 

A vote of thanks to the chairman, directors, and staff terminated the 
proceedings. 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 27,°,d. per os. (Mar. 15). Consols (22 per cent.) 101—101} for 
money, 1014—1014 for account; 2% per cent. 981—984 (Mar. 15). 
Stock Exchange Settling Day: Consols, April 4; Stocks and Shares 
Continuation Days, Mar. 27 and Apl. 9; Ticket Days, Mar 28 and Apl. 10; 
ENT pe Mar. 29 and Apl. 11; Mining Share Carry-over Days, Mar. 26 
and Apl. 6, 


COMMERCIAL CABLE CO.—The accounts of this company for 1899 show 
that, after paying dividends amounting to 8 per cent., placing $150,000 to 
reserve for insurance of stations, apparatus, and repair steamer, and trans- 
ferriog $550,000 to reserve fund, there remains a balance of $228,063 to be 
carried forward, against $104,462 in 1838. 


DAVIS AND TIMMINS (LTD.).—At a meeting of this company, held 
under the presidency of Sir H. C. Mance on Wednesday, the chairman 
was able to announce that the year's trading would allow for the payment 
of a dividend at the rats of 8 per cent. per annum on the ordinary shares 
after due payment of the preference interest. 


DIRECT SPANISH TELEGRAPH CO. (LTD.) - The directors have de :ided 
to pay, in addition to the dividend at the rate of 10 per cent. per anpum 
on the preference shares, a dividend at the rate of 4 per cent. (tax free) on 
the ordinary shares, for tbe half-year ended Dec. 31, payable on April 1. 


EXPLORATION CO. (LTD.)— The directors’ report states that the succes 
of the Compagnie Générale de Traction, of Paris, foreshadowed in the last 
report, is now an accomplished fact, and its shares stand at a substantial 
premium. Considerable investments have been made in Continental 
electric tramwaye, especially in Paris companies. 

GATESHEAD AND DISTRICT TRAMWAYS CO.—The directors anticipate 
The order 
extending the company's system awaits the formal confirmation of the 
Board of Trade. At the meeting on Wednesday Mr. Emile Garcke ea‘d 
the capital expenditure involved was estimated at £200,000. They would 
start work almost immediately. Some of the rails had been already 
delivered, and they intended to lose no time in getting electric traction 
into operation and the extensions completed. Although their light rail- 
way order for the outside districts had not yet received the approval of the 
Board of Trade, that would not hinder them proceeding with the general 
scheme of extension. 

NEWMARKET ELECTRIC LIGHT CO. (LTD.)—The annual meeting was 
held on Monday. The chairman (Mr. G. H. Verrall) said the authorised 
capital was £30,000, and it had been decided to issue £15,000 in £10 
shares aud £15,000 in 5 per cent. debentures. In the nine months ended 
December they had made a profit of £99. 168. 5d., or £47. 83. 9d. less 
interest on debentures issued. They were now supplying current to the 
equivalent of over 2,C00 8 c.p. lighte, and had applications for nearly 
another 1,000. They were compelled to increase their plant to such an 
extent that they could double their output. 

SWANSEA IMPROVEMENTS AND TRAMWAYS CO.—The dire-tors' re- 
port states that the completion of the electrical equipment of the tram- 
ways has been delayed much beyond expectation. Most of the work, 
however, is now finished, and it is hoped that electric traction will be in 
operation very shortly. The company’s application for a light railways 
order to extend the tramways was refused in consequence of the opposition 
of some of the local authorities. 


WESTERN UNION TELEGRAPH CO.—The company have declared the 
usual quarterly dividend of 1} per cent. The statement for the quarter 
ended March 31 shows net profits $1,250,000, an increase of $20,000 ; 
balance after charges $1,016,000, an increase of $11,000. The total book 
surplus now amounts to $8,230,000, an increase of $374,000. 


WIRELESS TELEGRAPH AND SIGNAL CO. (LTD)—At an extra- 
ordit ary meeting, held on Tuesday, on the motion of Major S. Flood Page, 
seconded by Mr. J. F. G. Bannatyne, the resolution passed on the 23rd 
ult, changing the name of the company to that of Marconi's Wireless 
Telegraph Co. (Ltd.), was unanimously confirmed. A resolution was also 
confirmed fixing the remuneration of the directors at £1,000 per annum, 
with the addition, in any year in which the dividend on the ordinary 
shares should be in excess of 7 per cent., of £500 for every extra 5 per 
cent, paid, but limiting the entire remuneration in any one year to £3,000. 
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Oxford Electric Co. (Ltd.). 


The annual meeting was recently held at Oxford. The directors’ report, 
which appeared in our issue of 23rd ult., was adopted. Sir Henry C. 
Mance, C. I. E., who presided, said there had been a steady growth in the 
number of lamps connected to the mains, and the equivalent of more than 
3,600 8-c.p. lamps bad been added during the year. This satisfactory 
result was no doubt largely due to the hire-purchase system of installation, 
which appeared to have become popular. Considerable additions had been 
made to the installations at New College and Exeter College. Additions 
or new installations had been made at various establishments in the city, 
and two churches (SS. Philip and James and St. Aldates) had been con- 
nected. The Clarendon Press had also adopted the electric light during 
the year. The most marked increase, however, had been in the number of 
private residences in the north of Oxford, 40 additional consumers having 
been obtained in that quarter. The Radcliffe Infirmary bad added to 
ttheir number of lights, and the Eye Hospital was now one of their 
customers. The increased demand for current in New College had 
rendered it desirable to establish an additional sub-station in the college, 
and a second transformer and a set of storage batteries had been installed 
at Ship-street sub-station. The mains had been extended in various 
thoroughfares. They had only issued £2,350 of debentures, so that to 
enable them to meet the capital expenditure some temporary assistance 
had been obtained from the bank: other debentures would be issued at 
their convenience, and when the time was more favourable than at present. 
They had bad to pay an increased price for coal, but the coal cost per unit 
generated compared favourably with that of the previous year, being 
063d., compared with 0°65d. in 1898. The efficiency of the system had also 
improved, being 74 per cent., or 2 per cent. higher than the year before. 
Maintenance charges were higher, due partly to the fact that a greater 
portion of the expenditure ou buildings might fairly have been 
debited to capital. Dynamo and transformer maintenance was respon- 
sible for the greater portion of the increase: generators had required 
but little attention, but several of the orginal transformer arma- 
tures had been entirely rewound and remodelled, their efficiency 
and capacity being thereby increased. The sales by meter had in- 
creased nearly 13 per cent. The additional consumers numbered 83. 
They proposed to make a substantial reduction in the price of current, 
and this reduction would be retrospective, commencing with the beginning 
of the present quarter. The maximum price would be reduced from 7d. 
to 6d. per unit, but they proposed to discontinue the 24 per cent. discount. 
Oxford was a somewhat exceptional city as far as regarded electric light 
enterprise, A great number of the consumers were absent for a consider- 
able portion of the year, and at times when other electric light companies 
were earning their best revenue they occasionally found that invidious 
comparisons were made between the price paid for current in Oxford and 
otlier places. It was somewhat difficult to frame a scal- of charges which 
should satisfy everyone and be fair to all classes of their customers. To 
provide for the half hour of maximum demand, they had to instal at a 
heavy cost machinery which was idle 22 hours out of 24. Indeed, such 
was their capacity that if they were to run continuously they could manu- 
facture enough electricity in three weeks to supply the whole of Oxford for 


a year. 


Brush Electrical Engineering Co. (Líd.). 


The directors’ report for the half-year ended Dec. 31 states that the 
available gross profit amounted to £37,235. 15s. dd. After deducting 
maintenance, general charges, debenture interest, and coat of issuing 
£75,000 perpetual second debenture stock, there remains a net profit of 
£19,410. 1s. 7d. The directors recommend that this sum be applied 
as follows: Dividend at the rate of 6 per cent. per annum on preference 
shares for half-year, £5,400 ; dividend at the rate of 6 per cent. per annum 
on ordinary shares for half-year, £5,400 ; bonus to employés under profit- 
sharing scheme, £1,080; depreciation, £2,500; balance forward, £5,030. 1s.7d. 
Capital expenditure to the extent of £23,571. 5s. 11d. was incurred during 
the half-year on extensions of buildings and plant at Loughborough. 

The works are well filled with orders for steam engines, electric lighting 
and traction machinery, and tramway rolling stock. 

An issue of £125,000 44 per cent. perpetual second debenture stock has 
been made during the half-year. Of this £75,000 was subecribed for by 
the public, the balance of £50,000 being reserved to enable holders of 
existing redeemable second debenture stock to exchange their holdings for 
the new stock at par. Holders of redeemable second debenture stock for 

£33,710 have exercised this option, and notice has been given to the 
holders of the remaining £16,290 that they will be paid off at £105 per 


cent. on July 1. 


Bournemouth and Poole Electricity Supply Co. (Ltd.). 


'The report of the directors for the year ended Dec. 51, states that the 
whole of the undertaking of the Bournemouth and District Electric Supply 
Co., Ltd., (in voluntary liquidation), has now been vested in the com- 
pany. An expenditure of £39,264. 2s. 9d. has been incurred during the 
year on capital account in respect of the Bournemouth provisional order, 
1890.  Theagreement of Nov. 6, 1899, for the purchase of the interests of 
the County of London and Brush Provincial Co. in the Richmond (Surrey) 
Electric Light and Power Co. has been carried out. The balance of the 
authorised share capital of the company was issued to the shareholders in 
December, and the premium received therefrom has been carried to reserve. 
The balance from revenue, together with the balances from last year, 
amount to £8,993. 8s. 7d., from which must be deducted interest charges, 
depreciation, &c., leaving £6,799. 15s. 5d. to credit of net revenue. Out of 
this the full year's dividend on the preference shares (first issue) has been 
paid. and the directors now recommend the payment of a dividend on the 


ordinary shares (first issue) at the rate of 5 cent. (less tax) for the year. 
These payments absorb £5,510, leaving £1,289. 13s. 5d. to be carried for- 
ward. The equivalent of 44,096 8 c.p. lamps were connected to the com- 
pany's mains in Bournemouth at Dec. 5l, an increase of 10,564 8 c.p. 
lamps for the year, and applications representing a further 681 8 c.p. 
lamps were then awaiting connection. Terms have been arranged for the 
supply of power for a period of years to the Poole and District Electric 
Traction Co. for working the tramways between Bournemouth and Poole. 
A provisional order for the borough of Christchurch, the urban district 
of Winton, and the rural district of Christchurch har been obtained. 
The Richmond (Surrey) Electric Light and Power Co. bas declared a 
dividend upon its ordinary shares at the rate of 4 per cent. per annum for 
the year ended Dec. 31, and of the revenue received from the Richmond 
undertaking, £2,400 has been applied to reduction of cost of purchase in 
respect of interest and dividends accrued at date of purchase, 


Richmond (Surrey) Electric Light and Power 
Co. (Ltd.). 


The directors’ report for the year to Dec. 31, 1899, states that the 
capital account shows an expenditure during the year of £8,620. 5s. Ad., 
chiefly upon land, machinery, and mains, making a total of £59,866. 9a. 4d. 
The balance to credit of net revenue account, including balance brought 
forward and after payment of interest charges and reserve for deprecia- 
tion, is £1,522. 88. 6d. Out of this sum the directors recommend the pay- 
ment of a dividend on the ordinary shares at the rate of 4 per cent. for 
the year (less tax), absorbing £1,211. 8s. 6d., leaving £311 to be carried 
forward. 

The equivalent of 14,256 8 c.p. lamps were connected to the company's 
mains at Dec. 31, an increase of 1,904 8 c.p. lamps for the year. 

The County of London and Brush Provincial Co.'s interests in the 
company have been taken over by the Bournemouth and Poole Electricity 
Supply Co., to whom the company is now indebted for the amount of ita 
loan account. £850 received from the County of London Co. in respect of 
an option over the unissued share capital of the company has been appro- 
priated to writing off the suspense account. A substantial reduction is to 
be made in the price of current and in the charges for meter rentals after 
March 31. Mr. Aymor H. Sanderaon and Mr. R. Percy Sellon have been 
appointed directors of the company. 


Potteries Electric Traction Co. (Ltd.). 


The directors’ report for the period from Nov. 21, 1898, to Dec. 31. 1899, 
states that 20,000 ordinary and 20,000 5 per cent. cumulative preference 
shares of £10 each were allotted in November, 1898. The tramways of 
the North Staffordshire Co. (about 64 miles) were opened for working by 
electricity on May 16 last, and since then various sections of the extension 
tramways (about 6 miles) have been opened for traffic. The construction 
and equipment of the extension tramways and light railways are being 
pushed forward. The total capital expenditure at Dec. 31 on account of 
construction of permanent way and electrical equipment of the Potteries 
extension tramways and Potteries light railways, including cost of Parlia- 
mentary powers and preliminary expenses, amounted to £275,085. 18s. 9d. 
Tbe company holds £73,400 first mortgage debenture bonds, £350,100 second 
mortgage bonds, 1,933 preference and 11,542 ordinary shares of the North 
Staffordshire Tramways Co., being 96:65 per cent. of the issued preference 
and 96:18 per cent. of the issued ordinary sbares of that company, and all 
the issued debentures with the exception of £20,000 first mortgage bonds. 
The directora propose to offer for subscription £125,000 43 per cent. 
debenture stock, part of an authorised issue of £200,000. 

The Potteries Co.'s gross profits amount to £20,884. 8s. 11d., including 
amounts received from the North Staffordshire Co. After deducting 
all expenses chargeable to revenue, there remains a net profit of 
£10,949. 168. 3d., which the directors propose should be applied as follows: 
Div‘dend on cumulative preference shares from Aug. 15 to Dec. 51, 1899, 
£3,750 ; repayment to British Electric Traction Co. of amount advanced 
for dividend on cumulative preference shares to Aug. 15, 1899, and income 
tax thereon, £5,833. 6s. 8d. ; depreciation, £500 ; forward to next account, 
£866. 9s. 7d. 

Until a larger proportion of the lines is completed and opened for traffic 
it will not be possible to work the system with greater economy and 
efficiency, but the directors consider the results of the electrical working 
satisfactory and encouraging, having regard to the fact that during the whole 
period the system has been incomplete and in a state of transition. To 
remove complications of accounts arising out of the agreements made by 
the North Staffordshire Co. prior to the formation of this company, the 
directors have made an agreement to collect all traffic receipts, and will 
pay all expenses in respect of the working of the North Staffordshire tram- 
ways as from January 31 last, in consideration of the payment by this 
company of the debenture charges and a fixed dividend on the shares of 
the North Staffordshire Co. The retiring directors (Mr. Emile Garcke 
and Major T. E. Pilkington), being eligible, offer themselves for re-election. 


Imperial Tramways Co. (Ltd.). 


The report of the directors to Dec. 51 last states that the operation of 
the Middlesbrough, Stockton, and Thornaby electric tramways has been 
conducted with the greatest regularity and smoothness, and is highly 
appreciated by the populations of the three municipalities, the number of 
passengers carried iu the twelve months being 8,507,522. The gross 
receipts were £415,572. 138. 8d., expenditure (including provision for 
depreciation and renewals) £30,761. 2s. dd.,leaving a net; profit of 
£14,611. 118. 5d., representing 64 per cent. upon the capital employed. 
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The light railway extensions proposed at Middlesbrough were favourably 
entertained by the Commissioners, but owing to the difficulty in making 
arrangements with the owners of three toll-gates and with reference 
to railway crossings on the route, the progress of the order remains in 
abeyance. 

: The working of the Darlington tramways has resulted in a net profit for 
the year of £1,009. 128. 8d. The Light Railway Commissioners have 
decided to grant the order for the proposed system of electric light rail- 
ways to take the place of the existing horse line. Details of the scheme 
remain to be agreed with the Corporation before the order can be issued, 
and negotiations are still in progress. 

During the year the Imperial Co.'s interest in the London United tram- 
ways has been increased by a further 15,000 6 per cent. preference 
shares, the capital for the purpose being provided by the issue of addi- 
tional Imperial debenture stock. 

The Reading Corporation have given notice of intention to acquire the 
Reading Tramways Co.'s undertaking under the Tramways Act, 1870, but 
the company dispute the legality of the proceeding. 

The Imperial Co. have an available balance of £30,251. 2s. 1d., and after 
payment of interest on debenture stock and interim dividends on the 

ference and ordinary shares in respect of the half-year to June 30 last 
(amounting to £18,375), it is proposed to appropriate the balance as 
follows: In payment of dividend at 6 per cent. per annum on the prefer- 
ence capital (£3,000), final dividend at 84 per cent. per annum on the 
ordinary capital (£8,500), and to carry forward £376. 2s. 1d. 


London United Tramways (Ltd.). 


The report of the directors for the year to Dec. 31, 1899, deals with the 
subject of the conversion of the lines to electric traction. Satisfactory 
progress has been made with the conversion and the extension of the 
tramways. The erection of the power station bas been undertaken by the 
company without the intervention of a contractor, and contracts are in a 
forward state of execution for the steam and electrical equipment of the 
station and for.150 electric cars, the first instalment of the new rolling 
stock. Tne directors anticipate that the first portion, covering about 
10 miles of tramways, will be operated by electric traction during the 
ensuing summer. The company's application for light railway extensions 
intended to bring the districts of Twickenham, Teddington, Hampton, 
and Hampton Wick into connection with the authorised electric system 
came before the Commissioners in June last. The proposals were supported 
by the whole of the local authorities, but opposed by the London aod 
South Western Railway Co. on the ground of competition, so that, while 
expressing themselves favourably towards the scheme, the Commisaioners 
had no alternative, in view of the protection afforded the railway company 
by the Light Railways Act, but to decide that the scheme must be sub- 
mitted to Parliament. Accordingly, a Tramway Bill is being promoted in 
the present session to authorise the Hampton Court extensions, and 
agreements have again been concluded with all the local authorities 
concerned except the Teddington Council. Powers arealso sought for the 
authorisation of the connecting line between the existing tramway at Acton 
and the authorised lines at Hanwell, and agreements have been come to 
with the Ealing Council, as well as those of Acton and Hanwell, who 
supported the company's application on the former occasion. 


Barcelona Tramways Co. (Ltd.). 


The report of the directors for the year ended Dec. 31, 1899, states that 
the traffic receipts for the twelve months were £88,233. 16s. 6d., and after 
adding sundry receipts £997. 15e. 7d., the total amounted to £89,231. 12a. Id. 
Revenue charges came to £84,099. 9s. 8d., leaving a balance profit of 
£5,152. 2s. 5d., which, with the balance of £79. 12s. Ad. from 1898, totalled 
£5,211, 14s. 9d. The number of passengers carried was 21,736,264, com- 
pared with 14,801,528 in 1898. The traffic receipte were £40,801. 16e. 
from animal traction and £47,432. 0s. 6d. from electric traction (part of 
year only), making a total of £88,255. 168. 6d., an increase of £26,438. 1s. 5d. 
compared with 1898. The working expenses in Spain and in England 
(including loss of £7,350. 7s. 7d. on exchange, but excluding debenture and 
preference share charges and interest) amount to £66,018. 9». 5d., against 
£55,886. 16s. 11d.; other expenses bring the total to £71,431. 98. 5d. The 
balance at credit of net revenue, including £79. 12s. 4d. from previous year, 
is £5,211. 14s. 9d., and the directors propose to apply £4,000 in payment 
of dividend at rate of 2 per cent (4e. per share) for 1899, carrying forward 
£1,211. 148. 9d. To cover cost of conversion to electric traction, and to 
provide additional electric motor cars, the balance of preference shares 
(£70,000) and £48,100 of the 44 per cent. debenture stock, were issued 
last year. Electric working commenced on Jan. 26, 1899, with five cars. 
The number of cars was increased during February to 10, and then 
gradually up to 75 in November, the number now running. In addition 
to the 85 motor care originally estimated as sufficient, 40 more are expected 
to be running within the next few weeks. Mule traction will then entirely 
cease. Permission to adopt electric traction on the Ensanche Co.'s system 
will, it is hoped, be soon obtained. 


EASTBOURNE ELECTRIC LIGHT CO. (LTD.)— The final ordinary general 
meeting of this company was held on Monday. The report, which appeared 
in our last issue, was adopted. The chairman (Mr. G. Boulton) con- 
gratulated the shareholders on the excellent result of last year's working. 
Mr. Langham referred to the origin and history of the company. He had 
only been in the town a year and a half when he took up the electric light 
question. He obtained a concession for Eastbourne and Hastings, and, in 
conjunction with Ald. Sutton, Mr. Boulton, and others, made a start. 
They had to encounter many difficulties, 


The lighting of the Parade was 


got through with especial difficulty, for the decision really rested with a 
few members of the local authority, most of the councillors being in- 
terested in the gas company, while he himself was the holder of the con. 
cession. However, it was accomplished, and the company had gradually 
been relieved of its difficulties, and had attained success The remune- 
ration of the directors for the past year was fixed at £300, and Mr. Hollins 
moved that the company pay £1,000 as compensation to the manager and 
secretary (Mr. Towner), in addition to the £2,000 paid by the Corporation, 
and £2,000 to the engineer (Mr. Wilkinson); and Mr. Hollins warmly 
eulogised the services of both officers, who had largely contributed to the 
success of the company. The motion was agreed to. It was then decided 
to give £1,000 to the directors in recognition of their services. The sum 
of £150 was aleo granted to the employés in gratuities. — 

An extraordinary meeting was tben held, when the chairman formally 
proposed That the company he wound up voluntarily." Mr. Langham 
seconded, and the motion was carried. Mr. H. Towner was appointed 
liquidator, and the confirmatory meeting was fixed for March 26. 


DOVER ELECTRIC SUPPLY OO. (LTD.)— The directors’ report for the 
year to Dec. 31 states that the results, in view of the increased cost of coal 
and other materials, may be ed as satisfactory. Exceptional atten- 
tion has been paid to the efficient upkeep of the plant and buildings, which 
accounts for the increase in those items of expenditure, besides which 
£500 has been placed to depreciation. During the year applications have 
been received for an equivalent of 2,552 8 c.p. lampe, against 2,407 in 1896, 
and the total output of the station has in by 20 per cent. orer the 
previous year. 'The directors have decided to offer consumers the choice 
of a fixed rate of charge for current for lighting at 6d. per unit, or, at 
the consumers’ option, the existing sliding scale system of charge: 
and to supply current for heating and power at 2jd. per unit. There 
modified rates are resulting in a satisfactory increase of connections, and 
the ure of electricity for heat and power is extending. The groes profit for 
the year is £2,739. 9s. 4d. After paying debenture and other interest 
there remains £1,325. 13e. 11d., and the directors recommend payment of 
a dividend at the rate of 3 per cent., absorbing £1,313. 118. 8d., the 
balance being carried to credit of suspense account. The steadily increasing 
business of the company necessitates the issue of further capital in the 
near future. 


MERSEY RAILWAY CO.—At a special meeting of this company last 
Friday resolutions authorising the working of the railway and the lines 
connected with it by electricity, and authorising the company to work the 
traffic on their railways by electrical or other mechanical motive power, 
were passed. The chairman (Mr. James Falooner) said he felt that for 
the first time they were taking practical steps towards giving the com 
pany a chance of establishing their fortunes. In seeking powers to work 
the line by electricity they aimed at providing a practically continuous 
service at intervals of 23 to 3 minutes and of shortening the time at 
present occupied in making the journey from one side of the Mersey to 
the other. Moreover, they would get rid of the polluted atmosphere of 
the tunnel due to steam locomotion, and it was believed that as the result 
the traffic would be largely increased. The board were advised that under 
the proposed new system there would bea substantial saving in working 
expenses. Local opinion in favour of the scheme was very strong. 
The Wirral Co. bad also applied to Parliament for powers to work their 
undertaking electrically. Their relations with that company had been 
most friendly, and the proposal was to construct a joint generating station. 
If it should afterwards be found impossible to come to terms with the 
Wirral Co, they would have to provide a separate electrical system fo 
themselves. In that case it was 5 n about e F 

uired, allowing for contingancies and the payment of in out | 
capital during five years. About £500,000 would be the outlay in the 
event of the joint arrangement being carried out. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—— 


ADAMS ELECTRICAL GENERATOR OO. (LTD.) This company was rent 
tered on March 6, with & capital of £5,000 in £1 shares, to acquire i 
develop the invention of G. L. Adams for an improved apparan 
generating electrical pressure. The subscribers are G. L. Adams (ele 
trical engineer), W. S. Jerome, P. B. Pearce, J. B. Reiner, H. Vroom, Jun. 
(civil engineer), R. Pastorelli, and H. H. Howard. The first directors 4° 
G. L. Adams, W. S. Jerome, H. H. Howard, R. Pastorelli, and P. B. Pearce. 


HANDS LTD.—This company was registered on March 8, with a capital 
of £50,000 in £1 shares (10,000 preference), to acquire the businesses " 
Mr. Albert C. Hands, Messrs. W. T. Burbey and Co., and Mr. Harok 
Davis, and to carry on the business of art metal workers, electrical ad 
mechanical engineers, electricians, tool makers, makers of electric, magne 
and other appliances, &c. The subscribers are B. H. Jenkinson (electr 
engineer), W. J. Wallis, E. F. Goodrieb, H. Challoner, H. C. Channing, 
A. E. Higgins, and G. Hands. The first directors are Albert C. ps 
Wiliam T. Burbey, Harold Davis, George Hands, B. H. Jenkinson, s 
one other to be appointed by the Law Guarantee and Trust Society (LA 


INGRAM AND KEMP (LTD.)— This company has been registered, u 
capital of £30,000 in £1 shares, to acquire the business carried on dele 
the style of Ingram and Kemp, and to carry on the business of chande!" 
bracket, electrical and otber fittings manufacturers, stamped and sati 
work manufacturers, metal founders and general art metal w 
Mr. Clifford W. Kemp is sole director, and may retain office for life. 
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 KLONDYKE CORPORATION (LTD.)—This compeny was registered on 


tual second debenture stock of the Brush Electrical Engineering Co. 


perpe : 4 
March 6, with a capital of £200,000 in £1 shares, to carry on in the | (Ztd.) and 20,000 6 per cent. £5 (£A paid) cumulative preference shares 


Klondyke district the business of railway, tramway, and general engineers, 


pisces anges ittee has also been asked to allow the further i f 18,000 
TRAMWAYS AND LIGHT RAILWAYS ESTATES CO. (LTD.)— This com- | The committee has also been as o allow the further issue of 18, 
“pany was registered on Feb. 28, with a capital of £100,000 in £10 shares, | 44 per cent. £5 preference shares of W. T. Henley's Telegraph Works Co. 


to carry on the business of owners of and dealers with land, buildings, 
The subscribers are E. Garcke, S. Morse, G 


wharves, docks, &c. 
T. Vickers, C. H. Dade, E. Hopwood, and G. J. Somerville. 


(Nos. 1 to 20,000) of the Electric Lighting and Traction. Co. of Austria 
(Ltd.), and has ordered the first named stock to be quoted in the official list. 


(Lid.) to be quoted in the official list. 


. Stevens, TELEGRAPH MANUFACTURING CO. (LTD.)—The transfer books of the 


preference shares of this company will be closed from 17th to dist inst. 
inclusive, preparatory to payment of dividend for the half-year ending 


HEADLAND'8 PATENT ELECTRIC STORAGE BATTERY CO. (LTD.)—The | Slst inst. 
annual return to Jan. 11 gives the capital as £20,000 in £1 shares, all of ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


which have been taken up, 14,993 shares are considered as fully paid, and 


. £1 has been called upon each of 5,007. 


CITY 


NOTES. 


PC 

3 | 
Line. ended | 2 or Dee. „e i Ine. 

< 


š & e . 

BUENOS AYRES ELECTRIC TRAMWAYS CO. (LTD.)— During the week | "Birmingham Tramways) Mar. 10 4,10 f. 2 49 2204 |+ 4427 
this company invited applications for 35,000 £5 six per cent. cumulative | Blackpool Corporation.. „ 12 182 + 30 10 1.472 — 204 
preference shares and £175,000 five per cent. first mortgage debentures, P ne on „ 11 391 n 93 82 27409 

BRITISH INSULATED WIRE CO. (LTD.)—Letters of allotment and | Bredi bane Irans. Jan. 24 | 17444 525 17 36063 4 10,892 
regret for the new issue of capital, which was largely over · subscribed, have Brisbane 5 i - i 
rom | BE COE ee Me? e ad EE ES 

i * Buenos & Be oj Feb. + , , 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING City & South London Ry.| Mar.11 | 1,505 T 231) 10, 11,775 T 632 
00. (LTD.) — The directors recommend the payment of a dividend on the | Dover Corporation ... „ 10 141/+ 6 49 9,650 |+ 1,022 
ordinary shares for the year ended Dec. 51, 1899, at the rate of 4 per cent. Dublin United.. „ 9 | 2,83L/+ 275 11 27,950 +2410 
per annum, after placing £10,500 to reserve for depreciation, repairs and | Dublin Southern Dist. » 9 644 ＋ 19 10, 5, 
renewals, and carrying forward about £12,000. Glasgow Corporation. ,, 12 | 8,360/+ 143)... |... eg 

SCARBOROUGH ELECTRIC LIGHTING CO. (LTD.).—The resolution | Liverpool Corporation...) ,, 5 7.027 4 1,550 9 59,125 |+ 7,910 
recently passed increasing the capital to £100,000 by the creation of 5,000 | Liverpool Overhead Rly.} „ 111,569 f 5| 10, 14,501 |+ 1,519 
new shares of £10 each has been confirmed. *Sheffield Tramways .....| , 111,891 7 657 10 18,045 |+ 5,669 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee bas | “South Staffs. Trams. . . . „ 9! 645/+ 57! 10, 5,956 i+ 22 
appointed 2lst inst. a special settling day in £108,710 44 per cent. * Partly electrical. 

ELECTRICAL COMPANIES’ SHARE LIST. 
ps ‘atone’ Fa: UA i Previous | Price RATE rx Bense Don 
—— | OF S Devi NAME. Wxxk'g PRICE, | Wednesday,  Oxwr. | Drvipexp Dur, Dure WEEK 
"| Smarr. | px». | MARCH 7. | March 14. TED. N | Exprmwe Mance 14. 
TELEGRAPHS. | 
ELEGRAPHS ü E s. d. Highest Lowest 
£110,900 | 100 4% African Direct Telegraph 4% Mort. Deb. (red.) 99 163 99 103 | 817 8 | January and July...... - E 
,000 10 wa c c 4 3 4 | " June and December ... 
£125,000 100 57 Do. 5 per Cent. Debentures ....................... 85 90 85 90 | 511 1 0 I s.a 
E. Stock MEL TEL 63 66 63 — 06 511 5 | Feb., May, Aug., Nov. 5 ‘ss 

„062, toc 0. „ spnvokascnseneconscassencanatebeesacceisyeces 11 115 115 6 5 5 ; 

43,062,240 | Stock | 27/0 Do.  Delew VVT 14 14 11 14 |9638 3 1405 14] 
$10,000,000; $100 82 Commercial Cable Capital Stock .. .. 165 175 165 175 412 1 Jan., Apr., July, Oct. — e 

£1,568,078| Stock 4% „ Do.  4perCent. Debenture Stock .................. 103 105 109 105 | 816 8 Ó 9 1042 103% 
16,000 | 10 8/0 Cuba Submarine Ordinary  ............... „„ „ 9 10 9 10 | 8 0 0 February and August 95 I 
6,000 10 10/0 Do. Preference 10 per Cent ee 19 20 19 20 5 0 0 " a 194 et 
12,931 5 2/0 | Direct Spanish Ordinary. . eee 4 5 4 5 | 40 0 | April and October...... one — 
6,000 5 5/0 Do. 10 per Cent. Cumulative Preference ...... 9 10 9 10 5 0 0 " p» 9j et 
£30,000 50 4417 Do. 4} per Cent. Debentu res 101% 106% 101% 105% | 4 5 9 | January and July...... T ete 
60,710 | 20 3/0 | Direct United States Cable eren li 12 11j 2 | 616 8 Jan., Apr., July, Oct. 111j . 
£120,000 100 44% | Direct West India Cable 44% Reg. Deb. (red.) 102 99 102 | 4 8 8 | Juneand December ... I I 
£4,000,000 | Stock // E a EE A E 155 160 155 160 4 7 6 |Jan, Apr., July, Oct. 10 155 
£1,795,000| Stock 817 Do. 33 per Cent. Preference Stock ............... 98 101 98 101 3 9 8 » ss 100 99 

£1,432,268 | Stock 4% „ Do.  4perCent. Mort. Deb. Stock (red.) 116 121 116 121 3 6 8 | May and November... Sa "- 

250,000 | 10 315. | Mastern Mxienaon oss cccssccecackacsossosnsssesevecyeetaperss 153 161 16 163 4 410 | Jan,, Apr., July, Oct. 164 154 
£320,000 Stock 4% Do 4 per Cent. Debenture Stock. 115 120 115 120 8 6 8 February and August 116 one 

Tee 0 59 * Do. 57 (Austin. Gov. Sub.) Deb.,1900 (reg.) ... = e De 4 = : January and July...... 1003 

" y 4 0. „ odds» vé CROP Ai 00 03 00 4 90 - 
£300,000 | 100 4% Eastern and S. African 4% Mort. Deb., 1909............. 100 103 100 103 818 5 February and August isa 
£200,000 | 25 47 Do.  4per Cent. Mauritius Sub. Debs. (red.) . 101% 104% 1017 + 104% 8 1610 | May and November ...| ed t 

180,227 | 10 1/9 | Globe Telegraph and Trust . 11 12 11 12 | 4 7 6 Jan., Apr., July, Oct.) 1172 iei 

180,042 | 10 8/0 Do. 6 per Cent. Preference .................. esee 15 16 15g 16 315 0 | 12 » 154 15; 

150,000 10 5/0 | Great Northern of Copenhagen 1 83 31 33 | 815 9 | January and July. .. | 82% I 

n 2 ne Halifax & Bermuda Cable 447% Ist Mort. Deb. (red.). 99 102 99 102 4 P. : i PES ai = 

i 5 2, 1 ˙ . ˙ Fans ema deca a pus cad p Re idebranrHu zt 50 54 50 54 4 ay and November ... 33 
£100,000 100 6% London Platino-Brazilian 6 per Cent. Debs., 1904 ...| 104 107 104 107 512 2 | March and September | * 
irt m H^ Pacific & European Tel. 4% Guar. Debs. (red.) ...... | 101 104 101 104 3 8 11 We 838 "e ees 
,8: 0 C ͤ ²˙ A o IIR S TN Apt 8 7 8 5 0 | April an tober...... E: 225 
3,381 E100 Cert. 6% Submarine Cables Trust 6 6 126 131 126 131 413 5 T » 127 1261 
15,609 10 T Wen Af TOMNIED. e 2k 34 24 4 9 8 | December and July ... ` oes 
£200,000 100 5% |* Do. 5 per Cent. Debentures (red.) .| 96 99 96 99 5 1 0 | Marchand September 
80,008 24 isi West Comet of Ar:neriob. 2. eeccassasactoskravbss spaaos rebns | 1 B 1 x — 
£150,000 100 4% |" Do. 4 per Cent. Debentures ................. 100 103 100 103 | 817 8 | January and July...... one - 
88,321 10 6d. West India and Panama ............ 0 ve ee eet opteoe esos i 1 f a$ ove | May and November... 13 ac 
84,563 | 10 6/0 Do.  6per Cent. Ist Preference e . 9} 9 | 9 9 6 3 1 » ” I one 
pd x 6/0 d 6 per 8 2nd Preference ............... ois E 7 : ; UA 107 : 1 : E T 157 
000 00 bz |* o. 5 per Cent. Debentures key ds 04 0 1 anuary and July. . 
£389,731 | Stock 47 Western & Brazilian 4 per Cent.Debenture Stock ... 100 104 100 104 | 81611 | June and December - T 
207,930 | 10 8/0 | Western Telegraph (late Brazilian Submarine) 141 15] 14) 15] 41110 | Mar., June, Oct., Dec. 15755 14i 
£75,000 100 . 5 per Cent. Debs. (2nd Series, 1900) ...... 106 109 106 109 411 9 June and December ...| eos e 
£58,100 | 100 | 6% »Western Union 6 per Cent. Sterling Bonds (red.) 97 102 517 8 | Marchand September en — 
| | 
| TELEPHONES. | | 

44,000 £5 | 3/0 | Chili Telephone (fully pad . . 2 3 | 2 8 613 4 August . . . .. . . 

224,850 10s. 0/1} | Consolidated Telephone Const. & Manufacturing ... i 1 115 8 July . . . .. .. . . .. 

72,080 1 | 24% | Monte Video Telephone Ordinary rn | 5 0 0 | November ............. 

86,492 | 1 1,0 o. ö per Cent. Preferene e.. . . 1 | 1 | 6 0 0 | ” "- "$3 
490,000 5 r EE BOR E EAEI 5 5 | 6 53 514 3 | February and August 53 rà 
15,000 10 6/0 Do. s per Cent. Cumulative lst Preference. 14 185 14 185 4 0 0 » n AR Me 

15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference 14 15 | 14 16 400 | " » ZA 

250,000 | 5 2/6 Do. 5 per Cent. Non-Cumulative 3rd Pref. ... 5 5 53 53 | 11011 » » 5n — 
2,009,000 — + pus Debenture Stock 34 per Cent. (red.) 7 109 | 77 un : " : Ari ma T ong 983 97 

71,504 | 0/4 r ee eee "ER A. |] b RS od35)0 4 ]AmBeM ONNE. x 5 

58,000 5 r ⁊ Fa AEN 1 53 | A 5 7 210 July . . 56 118 

16,639 | 5 1/4 Do. 5% Cumulative Preference . . . . . .. . . 4 5 € 22 415 3 Jane and December..| 5; sa 
£179,947 Stock 5% |* Do. 5 per Cent. Debenture Stock (red.) . . 108 106 | 108 106 414 4 ! - » 100 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Previous 
NAME, Wxxx's Paice, 
Marcu 7. 


— 


ELECTRICITY SUPPLY COMPANIES. | 
Bl’ckh’th & Gr’nw’ch D'st'ct Elec. Lt. Ord. (fully pd.) R 


Bournemonth and Poole Elec. Supply Ord............... | 12 
Do. 4 per Cent. Cumulative Pref. ............... 10 
Brompton & — Electricity Supply . J| X 
Do, 7 per Cent. Preference . . .. .. ... . . 
Calcutta Elec. Supply Ordinary (fully paid) MOL 
Charing Cross & Strand Electricity Supply -— xd 
Do. (Noa. 380,000 to 50.000) . xd 9 
Do. J per Cent. Preference... | 5b 
Chelsea Electricity Supply Ordinary .... . EA od 
Do. 4} per Cent. Debenture Stock (red.) . . | 410 
Chicago Edison Ist Mort.5% 30 year Gold Bonds(red.)| 100 
City of London Electric Lighting Ordinary . 9i 
Do. 6 per Cent. Cumulative Preference ........., 13 
Do.  5perCent. Debenture Stock (red.) ......) 123 
County of € and Brush Prov. Ordinary 
Do.  6perCent. Cumulative Preference 12 
Do. 4%% Deb. Stock Certs.(allpd.)(red.) ...... 109 
Kensington and Knightsbridge Ordinary ............... 12 
Do. 6 per Cent. lat Preference. . . . . . 7 
London Electric Supply Ordinary ........... ERR iat 1 
Do, j per Cent. Preference . . . 
Do. 4 per Cent. lst Mortgage Debentures ...... 101 
Metropolitan Elec. Supply Ord. . xd 14 
Do. 4 per Cent. Deb. Stock First Mortgage... 114 
Do. 34 per Cent. Mort. Deb. Stock (red.) ...... 95 
Notting Hill Electric Ordinary. . xd, 16 
Oxford Electric Ordinar jn . . xd É: 
Rand Neotrio ——————— 
River Plate El. Lt. & Tr'ct'n, Ltd., 5% let Mor.Deb... 75 
Royal Klectric Company of Montreal Shares 150 
E 4 st Mortgage Debentures ... 104 
Bt. James's and Pall Mall Electric Ordinary ......... 1 
Do. 7 per Cent. Preference . .. . .. . . eres | 
South London Electric Supply Ordinary (fully paid) 3 
Westminster Electric Supply Ordinary ............ 134 
ELECTRIC MANUFACTURING, &c., COMPANIES. 
Aron Electricity Meter 6 per Cent. Cum. Pref, ...... | Li 
British Electric Works Co. Ordinary .............. Nd H 
Do. 5 per Cent. Cumulative Preference ......... 
Do. First Mortgage 8 „ 99 
British Insulated Wire Ordinary .. adi. diu 11 
Do. 6 per Cent. Preſeroenoeo . ebe e 5 
British Westinghouse, 6% Preference . 4 
| Brush Electrical Engineering . | 
Do. 6 per Cent. Pref. Non-Cumulative ......... ze. 
Do. 4 per Cent. Perpetual Deb. Stock ...... .| 108 
* Do. 2nd Debenture Stock (red.) ...... Se ee | 102 
Callender's Cable Construction Ordinary &| 44 
Do. ö per Cent. Cumulative Preference ......... 54 
Do. 44 per Cent. lst Mortgage Deb. (red.) . III 
Castner- Keliner Alkali Co. (fully pad) l 
Chadburn’s Ship Telegraph Ordinary ........... — | 
Do. 6 per Cent. Cumulative Preference ......... 
give * Oo. (Nos. 1 10 32,098) ese 3 
rper Cent. First Mortgage Deb. (red.) .. 98 
Daria ‘and Timmins 6 per Cent. Cum. Pref. ........... l 
Edison and Swan United (“A“ Shares) (£3 paid)... 2 
Do. (£5 paid) _...... " 34 
Do. 4 per Cent. Mortgage ‘Deb. Stock (red. l* | 93 
Edmundson's Electric Corporation Ord. (fully e e 4 
Electric Construction Co. (Limited) | ..... = 2 
Do. 7 per Cent. Cumulative Preference... 21 
Do. 4 per Cent. Ist Mortgage Deb, (red.) ...... | 104 
Henley’s Telegraph Works Ordinary. ... . xd 14 
Do. 4 per Cent. Preference xd 5] 
Do. per Cent. Mortgage Deb. Stock (red.) . 110 
India Rubber, Gutta Percha, &c,, Works 21 
Do. 4 per Cent. lst Mortgage Deb. (red.) ...... 100 
Telegraph Construction and Maintenance ......... xd| 37 
Do, 4per Cent. Debenture Bonds, 1909 ......... 103 
Do. Manufacturing Ordinary .................. | 9 
Do. ö per Cent. Cumulative Preference ......... | 5 
Willans and Robinson Ordinary ................ eee 11 
Do. 6 per Cent. Cumulative Preference ......... 7 
Do. 4 per Cent. Ist Mortgage Debentures ...| 104 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
Blackpool and Fleetwood Tramway sss |. 17 
Brisbane Tramway 5 per Cent. Debentures............ 104 
Bristol Tramways and Carriage Ordinary ......... xd 2 
Do. Cumulative Preference (£6 paid) 2.0... | 6 
Do. 4 per Cent. Debentures  ............c q | 4 
British Columbia Electric Railway 57 Pref. ..... 103 
British Electric Traction Ordinary (Nos. 1 to 30 ,000) 17 
| Do. (Nos. 60,001 to 75,000) eee | 16 
Do. 6% Cum. Pref. (Nos. 30,001 to 60,000)  ... 13 
Do, 5 per Cent. Perpetual Debentures ......... | 126 
Buenos Ayres & Belgrano 6% A“ Cum. Pref.......... | 4i 
Do. / AEN RSEN | 4 
Do. b per Cent. Debentures ........................ | 105 
Central Londor Ordin, F | Bi 
Cit Ann South London Railway Con. Ordinar 61 
(Nos. 22,601 to 60,000) (£5. 108, paid)......| 4 
Do. 6 per Cent, 9 Preference (1891)... 140 
Do. E 132 
Do. per Cent. Perpetual Debenturo 125 
Imperial Tramways Ordinary ..........-e 29 
t ò per Dont... PraUPUBCA spara soos 15 
t Do. 44 per Cent. Debonture. . ee: 113 
Kidderminster & District E. L. X Tr'ct'n 6% Pref. e| 
Liverpool Overhead Railway Ordinary............... xd 9j 
Do, b per Cent. Preference . xd 123 
Do. 4 per Cent. Deben ture ꝗ | 105 
New General Traction Ordinary eee | 3i 
Do. 6 per Cent. Cumulative Preference......... | 4 
Oldham, Ashton and Hyde Elec. Tramway Ord.......| 8 
Do. Sper Cent. Preference .. 101 
Potteries Electric Traction Ordinary ..................... 11$ 
Do. 6 per Cent. Cumulative Preference ......... | 19 
Waterloo and City Ordinary ........ 5 101 


In calculating the yield on this security, allowance has been 
¢ The London 8tock Exchange Committee 
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THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 
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NOTES. 


ConsIDERABLE pressure was brought to bear on Mr. BALFOUB, 
in the House of Commons on Wednesday last, to carry out 
his promise to appoint a Committee on Municipal Trading 
this session. As a sample of the opposition to the appoint- 
ment of this committee, we may cite Mr. Joan Burns’ absurd 
remark that beyond a few company promoters who met at 
the Society of Arts, he did not know of anybody who was 
interested in the question. Mr. Joan Burns’ knowledge is 
evidently very limited. Mr. Batrour stated that some diffi- 
-culty would be found in bringing the matter before the House ; 
but, feeling the force of the appeal made to him, he promised 
to endeavour to find an occasion for discussion of the motion, 
and said that in the meantime opportunity might arise in the 
interstices bet ween other business within the next week or two. 


WE print this week an abstract of the discussion on Prof. 
-JJaxiEesoN's Paper relating to the action of electric tramway 
currents on submarine telegraphs, which appeared in our 
issue of the 2nd inst., p. 661, together with an account of a 
series of experiments undertaken by Prof. Jamieson at Mr. 
M‘Wuirter’s works in Glasgow, with a view to determine 
whether there can be any inductive effect on a length of cable 
completely sheathed by conducting metal. We also publish a 
letter from Prof. Jauiksox commenting upon the same subject. 
The experiments show conclusively that electromagnetic induc- 
tion does take place when varying currents are passing along the 
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conducting sheath. Prof. Jamzeson’s letter raises, in an inte- 
resting manner, the question as to the cause of this phenomenon. 
He first suggests that, as the magnetic force inside a closed tube 
carrying a uniformly distributed current must be zero, it would 
appear that no induction could occur. The fact is, however, 
that induction does occur; and he examines the conditions 
which would lead to the rejection of the inference just stated. 
Although no magnetic field exists within the tube itself, and 
the conductor therefore is in & region destitute of such force, 
Prof. Jameson shows that the simultaneous variation of 
elements of current in parallel portions of the tube will 
combine to set up an induced current in the conductor, all the 
elements acting in the same direction. Moreover, the fact 
that the conductor within the cable forms but a portion of 
the closed conducting system would lead us to expect an 
induced current in that system whenever the magnetic flux 
through its core varies in any manner. The variation of any 
current flowing along the sheath necessarily produces a 
change in this magnetic flux. 
— 

Every worker on the electrical properties of rarefied gases 
will admire the simplicity and elegance of the method devised 
by M. Boury, and described in another portion of this issue, 
to determine whether a rarefied gas acts like an electrolyte or 
a common dielectric. The method consists in observing how 
a vessel containing the substance under examination affects 
the capacity of a plate condenser when it is inserted between 
the plates. It is found that for all classes of conducting 
liquids, even those whose conductivities are so different as 
mercury and distilled water, the observed increase in capa- 
city was about 50 per cent.; whereas for air at atmo- 
spheric pressure, and likewise for all rarefied gases, this 
increase was only of the order of 2 per cent. So marked 
are these differences, that absolutely no difficulty would 
be experienced in determining to which of these two classes 
—conductor or dielectric—any given substance belongs. 
Applying this method to some of the rarefied gases previously 
examined by Prof. J. J. THOMSON, it is, we think, conclusively 
proved that all such gases under normal conditions are true 
dielectrics, in every respect like air at atmospheric pressure. 
In special conditions, however—such as under the influence of 
very strong fields—they suddenly change over from the one 
class to the other, from dielectric to electrolyte. This sudden 
transition is always accompanied by a slight luminosity, 
thus only proving again what Prof. J. J. THowsoN, SroLE row, 
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and many other physicists had previously shown, that a gas 
behaves like a conducting liquid when an electrical discharge 
passes through it. M. Boury appears to have entirely misap- 
prehended or to have overlooked this provisional clause in 
Prof. THomson’s statement, supported as it is by numerous 
experiments made by Prof. Tuomson and others. In 
his book on ‘The Discharge of Electricity through 
Gases Prof. J. J. Tomson clearly says: When an 
electric discharge passes through a gas, the gas is, for 
the time being, converted into a conductor (p. 105). 
The failure to obtain any appreciable amount of electrolysis in 
the case of M. WrepEmann’s experiments on compound gases 
might readily be explained by assuming that the conditions of 
these experiments were such that the discharge was really 
oscillatory in character. The conclusion is forced on us that 
Prof. Tuomsox’s position has not been touched by M. Bourr's 
experiments, and that the position which has been assailed is 
an imaginary one that never had any existence except in the 
mind of M. Boury. 


Prof. Joun Perry has contributed an article to Nature on the 
interesting phenomena he described briefly in his speech at 
the Institution of Electrical Engineers on the 8th inst. (see 
The Electrician, March 16, p. 746). These phenomena relate 
to the connection, observed over a period of some 20 years by 
Dr. BcnrrEs, of Baden-Baden, between atmospheric electrifica- 
tion and human pathology. Neurotic patients, for example, are 
alleged to be depressed when the air is negatively electrified 
and abnormally stimulated when the electrification is 
positive. But we fail to discover in Prof. Perry’s 
account of these important researches any conclusive 
evidence or even direct indication that the abnormal 
symptoms observed in the patients were actually caused 
by the electrical conditions of the atmosphere. Certain elec- 
trical conditions, or changes of those conditions, it is true, were 
observed to be accompanied by definite symptoms ; but there 
is nothing to show that the symptoms were due to electrical 
causes. They may have been produced by the physical causes 
which led to the electrical conditions. Thus, for example, we 
are told that the positive or negative electrification of the 
atmosphere corresponded with changes in the barometric 
and hygrometric conditions of the atmosphere. “It is of no 
importance, writes Prof. Perry, ‘‘ whether the barometer is 
high or low, but whether it rises or falls. It is not important to 
knew whether the moisture of the air is great or not; it is 
important to know whether the moisture decreases or increases, 
whether the process of condensation or of evaporation prevails.” 


— — 

PereeciseLy ; then why attribute our state of health and 
mental condition to electrification, any more than we attri- 
bute fine or wet days to the same cause? Most people are 
depressed by foggy or rainy weather and braced up by clear 
blue skies or brisk breezes; and it has been the popular 
custom to attribute their feelings to these palpable atmo- 
spheric conditions. Dr. Scuures and Prof. Perry now 
ask us to adopt a subtler explanation, in the changes 
of electrical condition which accompany the more obvious 
variations in the weather. We are unable to discover that 
their request is justified by their experimental evidence. 


What is mainly lacking, we think, in this evidence, is 
any experiment showing that electrical atmospheric changes 
alone will produce the same changes of symptoms. 
Under constant barometric and hygrometric conditions, has 
it been found that artificial electrification of the air in a 
patient’s room produces the same change of symptoms as 
have been observed with varying barometer and dew-point ? 
Prof. Ferry says nothing on this head; yet the result of such 
an experiment should be conclusive, or nearly so, We may 
remark, by the way, that, if Prof. Perry’s theory is correct, 
there should soon arise a demand for small portable air- 
electrifying machines, for use by neurotic patients in 
depressing weather. This gives the question a practical turn. 


An article by Mr. Arron D. Apaus in the Engineering 
Magazine, entitled ** The Future of Electrical Supply,“ relates 
to a subject fully dealt with by the late Mr. Denny Lane 
nearly ten years ago. Mr, Apams considers that electrical 
supply works will in the future be replaced by gas generating 
plant, from which gas is to be distributed to sub-stations con- 
taining gas-driven dynamos. Apart from the fact that in 
Belfast, where steam-driven plant has been reverted to, the 
system has been tried and found wanting, and that other gas- 
driven stations have motor-generators and not gas engines as 
balancers in their sub-stations, Mr. Apams lays himself open 
to criticism on the basis of his own figures. Comparing the 
modern polyphase supply system with his gas scheme, he states 
that 90 per cent. is a high efficiency for rotatory converters, 
95 per cent. for transformers ; and he allows for 5 per cent. 
loss in the mains, bringing the whole efficiency down to 78 
per cent. These figures can only be taken as relative, for it 
is not stated whether they are intended as full-load or all 
day efficiencies. On the other hand, he assumes the combined 
efficiency of the gas main and gas engine dynamos at the 
relatively high figure of 0:95 x0‘90=0°85, and he further 
neglects batteries, as he is of opinion that batteries of the 
same size would be employed in either case. Nor does he 
compare the relative cost of attendance and repairs, which 
would be much greaterin gas-driven stations. In view of the 
points quoted, and the fact that the capital cost is estimated, 
even by Mr. Apams, to be the same in the two cases, it is clear 
that, except in individual instances under more or less 
exceptional conditions, the gas engine sub-station system, if 
destined to be the electrical supply system of the future, will 
only be that of a future which is still indefinitely far distant. 


WE referred in our issue of March 9th to the publication 
of a blue book containing ‘further correspondence relating 
to the proposed construction of a cable across the Pacific 
Ocean." In the “instrument” appointing a Committee to 
consider the scheme suggested by the Committee of 1896 
it is laid down that the first duty of the committee will be to 
consider the following points: (1) The cost of (a) laying and 
(b) maintaining the line, and whether as a single or duplicated 
cable. In order to arrive at a conclusion on this point, 
the Committee will be at liberty, if they think proper, 
to advertise for tenders, on the understanding, how- 
ever, that no tender can be accepted without reference to 
the several Governments concerned. (2) The rates to 
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be charged for messages, and the revenue which the 
cable may be expected to earn therefrom. (8) The steps 
which should be taken in order to secure that all messages 
between this country and Australasia should be sent solely 
through British territory or through cables owned and 
worked by British companies. (4) The framing of a scheme 
for the permanent administration and working of the cable 
when laid. The conclusions arrived at by the Committee on 
these points will be laid before the several Governments 
concerned, who will then decide what further steps should be 
taken. All questions as to the mode of raising the capital 
necessary for the undertaking are reserved for the Imperial 
Government alone. 
EOS M 

Erratum.—In the note at the bottom of the first column of 
page 747, for megohms read '* milligrammes." 

Institution of Mechanical Engineers.— The annual dinner 
announced to take place on April 25th has been postponed. 

Obituary.— We regret to announce the death of Mr. Chas. T. 
Rittenhouse, on February 26th, at Denver, Colorado. The 
deceased was formerly editor of the Flectrical World, which 
he resigned after filling that position for about 12 months, 
on account of his health. He was only 28 years of age at the 
time of his death. 

Spanish-American War.—The Cuba Submarine Telegraph 
Co. has presented to the United States War Department a 
claim for $4,000 for damage done to the company’s cables 
during the late war. The company also claim the subsidy of 


$10,000 per annum which was received from the Spanish 
Government, and which is due to be paid up to the year 1910. 


Cable Interruptions :— Date of Interruption. 
Latakia—Cypruhnnnnn . June 21, 1899 
Cayenne Pinbieross z .. Oct. 11, 1899 
Tangier— Tarifa ((. A Et (IB. t . Jan. 3, 1900 
Paramaribo— Cayenne nenne Feb. 16, 1900 
Ceara—Ma rana . - Feb. 20, 1900 
Para—Maranham  ............... q . Mar. 2, 1900 
Médle-St. Nicolas—Cap Haitien . Mar. 7, 1900 


Jeddah—Suakimm—mꝓ . ẽ Mar. 15, 1900 

The Institution of Civil Engineers.—The annual dinner of 
this Institution took place on Wednesday evening, at the 
Merchant Taylors’ Hall. In the absence of the president, 
Sir Douglas Fox, owing to domestic bereavement, the chair 
was taken by Sir Wm. Preece, past president. During the 
evening the chairman announced that a visit had been 
arranged for the American Institution of Civil Engineers to 
England in July next, and that the Guildhall had been secured, 
by the kindness of the City authorities, for an entertainment 
on July 5. 

Personal.—In connection with the bi-centenary celebrations 
of the Berlin Academy of Sciences, the Emperor conferred the 
Order of the Red Eagle, First Class, upon Prof. Mommsen; 
the star of the Royal Order of the Crown, Second Class, upon 
Prof. Auwers, the permanent secretary of the Academy; and 
the Order of the Bed Eagle, Third Class, upon Prof. Karnack. 
Lord Kelvin and Prof Max Müller were elected Foreign 
Members of the Academy; and Profs. Rowland, Sir John 
Burdon-Sanderson, William James, Mahaffy, and Maitland, 
Dr. A. 8. Murray, and Mr. F. Llewellyn Griffiths were elected 
Corresponding Members. 

Losses in Transtormers.—An article by E. A. Wagner in 
the American Electrician describes under what circumstances 
it is preferable to use transformers with a high core-loss in 
preference to those having a low core-loss, the total losses at 
full load being in each case equal. When the transformer is 
to be used at full or partial load for only a few hours daily, 

then transformers with the lowest core-losses will have the 
highest efficiencies; whereas, if the transformer be nearly 
always worked at full or over load—as, for example, in the 
electrical furnaces at the Niagara works—a transformer 
having a high core-loss is to be preferred. 

Embarkation of the Electrical Engineers (R.E.) Volunteers 
for South Africa.— The first detachment of the Electrical 


Engineers (R.E.) Volunteer Corps set sail from Southampton 
on Friday last, the 16th inst., on the royal mail steam packet 
* Tagus." Among the apparatus taken out by the detach- 
ment were two traction engines, four searchlights, and the 
necessary plant—including bicycles—for laying field tele- 
graphs and telephones. The cycles have been specially 
designed by Major Crompton. They have 9in. cranks, and 
are geared up to 84. Every machine carries two drums, 
each bearing a spool of copper wire two miles in length. All 
the above stores were carried by the Custodian,” which 
sailed on Saturday. 

City and Guilds of London Institute.—The committee have 
decided that in counties and county boroughs possessing an 
organisation for the promotion of secondary education, recog- 
nised by the Science and Art Department, such organisation 
may, on application through the secretary of the technical 
instruction committee or otherwise, be held responsible, 
under certain conditions, for the conduct of the Institute’s 
examinations and for the establishment of new classes in 
technology, in accordance with clause VII. of the Science and 
Art Directory. The committee will, however, continue to 
require, as & condition for the registration of a class in any 
technological subject, the approval by the Institute of the 
qualifications of the teacher proposed to be appointed. 

British Association.—The following are the names of the 
presidents of the various sections for the meeting of the 
British Association, to be opened at Bradford on September 6 
next: Mathematical and Physical Science, Dr. J. Larmor, 
F. R. S.; Chemistry, Prof. W. H. Perkin, F. R. S.; Economic 
Science and Statistics, Major P. G. Craigie; Mechanical 
Science, Sir Alexander Binnie; and Corresponding Societies, 
Prof. E. B. Poulton, F. R. 8. Dr. A. A. Common, F. R. S., will 
act as chairman to a separate department of Astronomy in 
Section A. The evening discourses will be delivered by 
Prof. Gotch, F. R. S., on * Animal Electricity, and Prof. W. 
Stroud, on Range Finders.” The lecture to working men 
will be delivered by Prof. S. P. Thompson, but the subject 
has not yet been announced, 

Ventilation of Large Buildings.—In a Paper on this subject 
read before the Civil and Mechanical Engineers’ Society on 
the Ist inst. by Mr. Mervyn O'Gorman, attention is called to 
the use of electricity for this purpose. The Paper, however, 
only incidentally touches on electrical matters. The author 
considers that where electric power is available, only ignorance 
of the value of perfect conditions of ventilation could lead to 
the neglect of provisions for these. The requisite conditions 
of the air supplied under ventilation are stated to be warmth, 
careful filtration, proper collection and delivery to avoid high 
velocity and dustiness, and a sufficient degree of moisture. 
The volume of air necessary is said to be 1,000 cubic ft. per 
hour per individual. The ‘ Plenum” system of ventilation 
is recommended in preference to the Vacuum ” system. 

Line Insulator for 60,000 Volts.— The Western Electrician 
of Chicago describes a new type of insulator which has just 
been brought out in America. It is designed for a 60,000 
volts active line pressure, and is capable, it is stated, of carry- 
ing 81,000 volte in severe rainstorms without leaking. It is 
also said to be able to carry 100,000 volts without arcing. 
The insulator has a porcelain pin base, with a specially 
prepared quality of annealed glass at the screw. The upper 
part of the insulator is of vitrified china. The body and 
glaze are of simple earths fused together into a vitreous 
homogeneous mass at & high temperature. No lead or other 
metallic oxide is used in the making, and the body being of 
exactly the same material and fired at the same temperature as 
the glaze, has the same insulating qualities with or without 
the glaze. It is asserted that the insulators will not crack 
on the surface, or “ leak when subjected to varying tempera- 
tures. 

The Manufacture of the American Pacific Cable.—Mr. J. A. 
Serymser, President of the American Pacific Cable Co., gives 
reasons why the proposed new Pacific cable should not, and 
indeed cannot, be made in America. He points out that such 
work has never been done in America, and that the plant, the 
capital, and the experience required cannot be improvised at 
the touch of a Government undertaking. Practically all the 
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ocean cables, from the first transatlantic line in 1857, have 
been made in England, and the English firms have practically 
a monopoly of the experience. To make the cable in America, 
a big plant, with a large number of experienced workmen, 
would be necessary. This would involve a preliminary large 
investment of some millions, with the risk of a possible failure 
in the line during laying, and thus leading to a dead loss, In 
addition, there must be ten ships, of at least 4,500 tons, 
specially constructed for the work, each ship having a complete 
outfit of apparatus and manned by men of experience. All 
this equipment is found only in England. When Germany 
wanted acable she could be sure of, and wanted it quickly, 
connecting Germany to New York vid the Azores, she had 
this cable made in England. 


A Small Continuous-Current Transformer.—A continuous 
current transformer intended for charging small secondary 
batteries of three to five cells from the public supply mains 
is described in a recent issue of /'Electricien. Messrs. 
Legros and Meynier, the makers, employ a field magnet of 
the two-coil consequent pole type and an armature with two 
windings. The primary winding for 110 volts is on the 
ordinary drum system, but the secondary has only one turn 
and a simple two part commutator. The speed is 220 revs. per 
min., and it is stated that the stepped current serves quite well 
for charging the cells. Running light as a motor, the machine 
requires a current of 0:66 amperes. When used for charging four 
cells, in a series of tests that were made, 2 amperes at 110 
volts were required in the primary, and a secondary pressure 
of 10:5 volts was generated, supplying a current of 10°5 
amperes for charging. This works out to an efficiency of just 
over 50 per cent. In these measurements the secondary 
current and pressure were measured with alternating-current 
instruments. The makers propose to construct a similar 
machine with two collector rings added so that it can be run 
also as a synchronous motor from alternating-current mains, 
and to obtain continuous current from either of the two com- 
mutators. They suggest that the armature could be brought 
up to the speed of synchronism by starting it with a string in 
& similar way as a top. 


Institution of Electrical Engineers.—At the meeting of the 
Institution on the 8th inst. the President (Dr. S. P. Thompson) 
announced that the secretary had received a formal request 
from the secretary of the Northern Society of Electrical 
Engineers for incorporation with the Institution of Electrical 
Engineers, thus forming a local section for Manchester and 
district. The incorporation would take place under the 
terms of article 67 of the present articles of association, 
and the application in terms of articles 65 and 66 would be 
approved subject to the settlement of the financial and legal 
details of incorporation, which would be gone into in due 
course by the secretaries. In making this announcement 
Dr. Thompson considered he was entitled to say that the 
Institution and the late Northern Society were both to 
be congratulated on the fact that the Northern Society 
had thought well to throw in its lot with the Institution ; 
and while it ceased to exist in one capacity, it came to life in 
another. It had the effect of transferring some 90 persons 
who had not been in membership with them, but who were 
members of the Northern Society, into their ranks. By this 
incorporation he hoped that the hands of their friends in the 
Manchester district, as well as their own, would be strengthened 
for the work which they had carried on for seven years inde- 
pendently. He wished to congratulate them on the proposition 
they had made to the Institution, and at the same time to 
acknowledge that the Institution of Electrical Engineers were 
distinctly the gainers from their action in this matter. 


The Bi-Centenary Celebrations of the Berlin Academy of 
Sciences.—On Monday last the Emperor Wilhelm opened the 
celebration of the bi centenary of the Berlin Academy of 
Sciences by receiving, in the White Hall of the Royal Castle, 
with full state and ceremony, the members of the academy 
and the deputations from other countries which have come to 
Berlin. In the course of the speech from the throne the 
Emperor recalled the close relations which had always existed 
between the Academy and the Imperial house. The Academy 
was Originally founded by King Frederick I. of Prussia, on the 


initiative of Leibnitz, its first president. He referred next to 
the intimate connection between German scienoe and the 
universities, and quoted Helmholtz's belief that academic 
teaching furnished abundant incentives to scientific research. 
The Emperor next intimated that he intended to found a 
number of new chairs in philological research, and also 
in the physical and mathematical section, on account of the 
importance of the technical sciences at the present day. At 
the second day's celebrations Prof. Karnack delivered an 
eloquent address on the history of the Academy, and concluded 
with the words: May the light which was in the beginning 
and the word which was in the beginning continue to illumine 
the spirit of this institution in the third century of its 
existence." Addresses of congratulation were then presented 
by the representatives of foreign academies. Among the 
institutions represented were the Royal Society of London, 
Royal Irish Academy, Royal Society of Edinburgh, Smitb- 
sonian Institute, the American Academy of Arts and Sciences, 
and the Académie des Sciences de l'Institut de France. 

Underground Telephone Wires in London.— We have pre- 
viously alluded in these columns to the circular issued by the 
Postmaster-General to local authorities in London, asserting 
that the National Telephone Co. had no legal right to lay 
wires underground in this area, a statement contradicted by 
the National Telephone Co. It is interesting to note that the 
question, which evidently involves a nice legal point, besides 
being of immense importance to the telephone business of 
the two contending parties, is to be discussed before the 

roper tribunal on April 5th. A circular has been addressed 

y Mr. W. E. L. Gaine, general manager of the National Co. 
to the members of the London County Council with reference 
to the company's request for permission to lay underground 
wires. After referring to the protracted negotiations with 
the Council which have been going on since June, 1896, the 
circular says :— 

The compauy has pointed out to the Council that now that its demand 
for competition has been answered affirmatively, the company will be 
placed at great disadvantage with its competitor, the Postmaster-General, 
if it is denied powers to put down plant which the Postmaster-General 
possesses, and the Council has replied that it is ready to give the requisite 
consent on two conditions :— 

(1) That the company will supply the service on the same terms as the 
Postmaster-General, whatever thoae terms may be ; and (2) that the com- 
pany will permit the Postmaster-General's subscribers to have free inter- 
communication with those of the company. 

The company in answer has said that it will accept the first condition, 
but that the second is impossible of acceptance. 

On the Ist ult. I wrote to the clerk of the Council, stating that the 
company was willing to agree to the principle of intercommunication 
upon the lines which the Telegraph Act of last year and the Postmaster- 
General's order thereon imposes for the provinces. This letter was 
considered by the Highways Committee of the Council, and the answer Í 
received was, The committee is not prepared to recommend the Council 
to consent to the provincial terms as to intercommunication between 
the two systems being applied to London." The demand of the Council for 
free intercommunication by a competitor commencing business is equits- 
lent to asking that a new railway a few miles long should have free running 
powers over the whole of the London and North Western system. 

There the matter now stands, except that the County Coancil has 
commenced an action against the company with the view of obtaining an 
injunction restraining the company from maintaining its existing under- 
ground wires, some of which have been laid down with the consent of 
the Council, and all with the consent and approval of the local authority. 


—— 


MEETINGS OF SCIENTIFIC AND ENGINEERING 


SOCIETIES, &c. 
(TO-DAY) FRIDAY, March 23rd. 

PHysicaL Society. . 
ó p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) An Electromagnetic Experiment, by Pro 
S. P. Thompson, F.R.S. ; (2) Some Experiments illustraung 
Syntony, by P. E. Shaw; (3) An Electrical Micrometer, by 

P. E. Shaw. 


BATURDAY, March 24th. 


RovAL INSTITUTION. . 
$ p.m. Afternoon Lecture III. on *'Polarised Light," by the Right 
Hon. Lord Rayleigh, F. R. S. 
MONDAY, March 26th. 
SOCIETY OF ARTS. 
$ p.m. Cantor Lecture IV. on “Photography of Colour," by E. 
Sanger Shepherd. 
SATURDAY, March 31st. 
Roya INSTITUTION. f 
3 p.m. Afternoon Lecture IV. on “ Polarised Light," by the Right 
Hon. Lord Rayleigh, F.R.S. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouaNrma p'Arsz.] 


Charge Conveyed by Becquerel Rays.—A highly interesting 
discovery has been made by P. and S. Curie in connection 
with the magnetically deflected rays of radium compounds. 
These rays resemble cathode rays rather than X-rays, not only 
in the matter of magnetic deflection, but also in the fact that 
they convey a negative charge. This has been proved by the 
authors in several ways. On account of the complication 
introduced by the fact that radiation makes the air or any 
other gas & conducting body, it was necessary to keep 
the electrode receiving the radiation sealed up in a non- 
conducting envelope, against one side of which the radium 
preparation was pressed. The preparation was contained in a 
thick-walled leaden box, and was covered with a piece of 
aluminium foil 0-01mm. thick. Even after traversing this, 
and an ebonite layer 0 8mm. thick, the rays conveyed a 
current of the order of 10-!! amperes through the galvanc- 
meter connected with the enclosed electrode. Conversely, 
when the radium preparation was embedded and the outer 
metallic envelope put to earth, an eleotrometer connected 
with the radium box showed a positive charge which is 
apparently maintained without loss, and would steadily rise if 
perfectly insulated. 

[P. AND S. Curie, Comptes Rendus, March 5, 1900.] 


Magneto- Optic Reciprocity.—Since the discovery of an action 
of a magnetic field upon the orbits of luminous ions, the con- 
verse effect has been sought for, but so far without much 
success. The creation of a magnetic field by the propagation 
of a circularly polarised beam in an absorbing medium, pre- 
dicted by Fitzgerald and Gray, cannot apparently be verified 
by present means. Sheldon recently announced the creation 
of a varying magnetic field by the rotation of the plane of 
polarisation of a mechanically rotated beam; but his inter- 
pretation of the results has been much criticised. As the 
effect should vary directly with the speed of rotation, 
O. M. Corbino has clinched the matter by increasing the 
speed from 800 to 2,000,000 per second. This he did by an 
optical instead of a mechanical contrivance. Two circularly 
polarised beams, reversed with respect to each other and of 
slightly different. periodicities, were made to interfere. They 
produced a plane-polarised beam whose plane was in a state 
of rapid rotation. This beam was sent through a magnetising 
coil filled with carbon bisulphide. Although the effect in this 
case should have been 6,000 times the magnitude of Sheldon’s 
effect, no magnetic effect of any kind was observed. 

[O. M. ConBrINo, Nuovo Cimento, Dec., 1899.] 


Flux of Energy.—Since Poynting’s important work on the flux 
of energy in an electromagnetic field, the idea of the identity of 
energy and its continuous propagation in space has not been 
followed up with great zeal, if we except some general Papers 
on the subject by Lodge and Ferraris, and some mathematical 
investigations by Wien. So far, the field investigated has 
been confined to electromagnetism, elasticity, hydrodynamics, 
and heat, and Lodge is the only physicist who has 
endeavoured to follow the flux of energy into purely 
mechanical regions. An interesting attempt in the 
same direction has recently been made by V. Volterra, 
who makes straight for the most difficult point—that of gravi- 
tational attraction. It is just here that the difficulty of 
localising and identifying the energy is greatest, since 
there is no evidence of a finite velocity of propagation. The 
author shows that the flux of mechanical energy is represented 
by a system of three vectors, embodying the elastic, kinetic, 
and gravitational elements respectively. The latter is 
situated in open space, and is not attached to matter any 
more than a vector representing a magnetic field. He draws 
a diagram of the flux of gravitational energy, in which the 
lines of flux have the aspect of the lines of force of two magnets 
which repel each other. 

[V. VoLTERRA, Nuovo Cimento, Nov., 1899.] 


Vibrations Produced by Vacuum  Discharges.—J. Stark 
describes some novel phenomena obtained when a continuous 
discharge from a battery of accumulators is sent through a 
vacuum tube, and the exhaustion is such that the discharge 
is only just able to pass. A telephone introduced into the 
circuit then proves that the discharge is intermittent and has 
a more or less definite period. On placing the ear against 
the tube m the neighbourhood of the cathode, a note is 
heard, which the author terms the ‘cathode note," 
Sometimes there is a mixture of high and low notes: 
The note may be increased in intensity by laying 
a strip of tinfoil loosely round the tube in the neighbour- 
hood of the cathode. It is then audible to a dis- 
tance of some 20 yards. The electric oscillations here pro- 
duced are of the frequency of several hundred per second, 
and are therefore intermediate between those due to alter- 
nators and those obtained in Hertzian wave experiments. If 
the electrodes consist of flexible wires or carbon filaments at 
right angles to the length of the tube, the cathode is put into 
a state of visible vibration, while the anode remains sta- 
tionary. This indicates an effect of the charges on the walls 
upon the electrodes. The effect would be strongest at the 


cathode, where there is the greatest fall of potential. 
[J. STARK, Ann. d. Physik, No. 2, 1900.] 


Electrical Thermostat. —W. Duane and C. A. Lory have 
designed a thermostat of remarkable efficiency. It consists 
of an electrically-heated conducting liquid, whose temperature 
is regulated with the aid of a highly expansive liquid like 
alcohol. The liquid of the thermostat is a weak solution of 
common salt in water contained in a wooden trough. The 
ends of the trough are completely covered inside with sheets 
of zinc serving as electrodes, by means of which an 
alternating current from a 110 volt electric light circuit 
passes through the solution. The liquid is kept in 
rapid circulation by means of four atirrers opera'ed 
by a small water motor. The tubes containing the regulating 
liquid are of thin brass, and form a rectangle. The alcohol 
ascends into the regulator, which consists essentially of an 
iron U-tube containing mercury. One of the openings of the 
U-tube serves for regulating the height of the mercury and 
thus the temperature, while the other contains a mercury 
contact which inserts or cuts out a resistance in the heating 
circuit. The action is so prompt that the temperature of the 
thermostat is maintained within 4j, 5th of a degree even when 
the surrounding temperature varies by some 15 degrees. The 


current is interrupted several times per second. 
[DuANE AND Lory, Am. J. Sc., March, 1900.] 


Curvature of Becquerel Rays.—A comparison of the magnetic 
deflections of Röntgen, Becquerel, and cathode rays has been 
made by R. J. Strutt. He made a strong effort to obtain some 
sign of magnetic deflection of Röntgen rays, but entirely 


failed. He can assert with certainty that with a field of 


8,270 C. G. S. units no perceptible deflection is obtained, and 
in view of the probable limit of sensitiveness of his apparatus, 
he says that to produce a curvature of radius lem. in Róntgen 
rays a magnetic field would be required of at least 
60 million units. Thomson has found that to produce 
the same curvature in cathode rays a field of only 815 units 
is required. Becquerel rays stand between Röntgen and 
cathode rays in this respect. The author arrives at an esti- 
mate of their curvature by placing a little lead box containing 
& uranium preparation on its side on a sensitive plate ina 
magnetic field. The box is only half full, and he adjusts the 
magnetic field until the rays are so deflected away from the 
plate that they just graze its surface. It is then easy to draw 
the trajectory of the highest ray. A field of 1,680 units gives 
a radius of curvature of 8cm. Hence a radius of lem. would 


require 5,000 units. 
[R. J. STRUTT, Proc. R. Soc., March 3, 1900.] 


Electrical Engineers (R.E.) Volunteers and the War.—We 
understand that the War Office has agreed to accept a further 
detachment of E. E. Volunteers for service in South Africa. 
Another engine and dynamo, together with a couple of 
waggons, will be provided for the use of the corps. 
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ELECTROMAGNETIC THEORY.—CXIII.* 
BY OLIVER HEAVISIDE. 
(Continued from page 617.) 


§ 456. If a perfectly conducting sheet of metal be placed so 
that the axis of a plane wave lies in the sheet, it will usually 
interfere with the continuance of the wave in its simple state. 
The exception is when the sheet (infinitely thin) is turned 
round so as to be perpendicular to D in the wave. Then the 
wave will run on unchanged. It will run on to the sheet at 
P (Fig. 4), traverse the strip, and ruu off at Q, and go on as 
it was before. At the same time, itia to be remarked that the 
wave is really split into two waves, which are quite inde- 
pendent of one another save in the accident of being timed 
together. The upper side of the strip is positively electrified, 
the lower side negatively, and the electrifications cancel one 
another as the wave runs off. 

Kither of the waves may be abolished, so far as the possi- 
bility of existence of the other is concerned (Fig. 5). It will 
run along the strip by itself. But when it comes to the edge 
of the strip, what then? The wave goes right on. But 
since the electrification cannot leave the sheet, a new wave is 
generated, beginning the moment the wave reaches the edge. 
It is cylindrical, having its axis at the edge. It, together with 
the plane wave, form the complete new state of D. But this 
is too complicated for present discussion. 

To simplify matters, we may prevent the generation of the 
cylindrical wave by convection. Directly the front of the 
wave reaches the edge, or at any rate not later than that 
moment, set the conducting sheet moving with the wave. 
Then the plane wave will go on unchanged. Fig. 5 will do 
for this case also, PQ being now imagined to move instead of 
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Fio. 4. Fic. 5. Fic. 6. 
being stationary. The current on the strip is no longer a 
conduction current, but a convection current. Also, it no 
longer matters whether the sheet is conducting or non- 
conducting. It must be something that can be charged. 
In addition, there is the assumption that its motion does 
not disturb the ether. For merely descriptive purposes we 
may speak of the motion of electrification. The surface 
density being D, the convection current is Dv per unit area. 
It is continuous with the electric currents on the front and 
back of the slab wave. The current is the curl of the 
magnetic force, as usual. 

. We may have another wave below the one in question, and 
there need be no connection between their magnitudes. An 
extreme case is reached by letting D be of the same strength, 
but oppositely directed in the two waves, as in Fig. 6. As 
there is similar electrification on both sides of the strip, the 
electrification density is 2D if we ignore the strip. This 
example is of some significance, because the state represented 
is what would be tended to if the given electrification, 
initially at rest, were set in motion in its own plane along PQ 
at a speed which ultimately became v. 

Instead of one plane of electrification, as in Fig. 6, there 
may clearly be any number. In the limit we come to any 
arbitrary distribution of electrification. For instance, D may 
be any function of y, the distance measured parallel to D. Its 
divergence is then the density of electritication, which must 
be moved with the wave of course, or it will break up. 

Returning to Fig. 5, if the reader thinks, he may observe a 
curious thing. The current is the curl of H, both when the 
wave runs along the stationary conductor and when the con- 
ductor is carried along with the wave. In the latter case Dv 
is the surface current density, and it is a convection current. 


* All rights reserved. 


But when the conductor is stationary the electrification is 
there all the same, and it moves at the same speed. Why is 
it not a convection current in this case also? Because the 
conductor is not moved. This is not a mere matter of con- 
vention. To illustrate: Suppose the conductivity is not quite 
perfect, so that there is a thin film of conduction current near 
th surface. H is now continuous there, and there is no 
surface current, in spite of the transfer of electrification. The 
variation of H which measures the current is distributed 
throughout a thin film under the electrification belonging to 
the wave. This remains true however great the conductivity 
is made. In the limit, with perfect conductivity the current 
becomes a surface current. But there is not the slightest 
reason for supposing that it suddenly, in the limit, becomes a 
convection current. To obtain the convection current, 
abolish the conduction current by moving the material 
supporting the electrification. 

In the true physics of the matter, the current in the con- 
ductor itself may be partly of the convective nature, of course, 
by the electrons being set moving by the wave penetrating 


—— 
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the conductor from its surface. But that is another matter. 
A theory of matter is now in course of evolution, but it is 
not made yet. In any case, however, the supposed interior 
couvection currents represent a secondary action due to the 
electromagnetic wave running along the surface of the con- 
ductor. 

$457. Returning to a perfectly conducting plane surface 
PQ at rest, let the H in a plane wave be tangential, and per- 
pendicular to the plane of incidence, but let the D be no longer 
perpendicular to the conductor. Fig. 7 shows an unstable 
state of affairs, because E has a tangential component, which 
would be instantly destroyed by the generation of a new wave. 
Passing over the complicated details of the process, consider 
the ultimate result that is tended to, shown in Fig. 8. 

Here we have a pure wave on the right side moving obliquely 
towards the conductor, and an exactly similar wave on the 
left side moving away from it. They are represented by plane 
slabs. They join together perfectly where they overlap, a! 
PAQ and just above. If we consider a single tube of flux of 


Fic. 8. 


energy in the incident wave, with its continuation in the 
reflected wave, the two together make an incident and reflected 
ray (or thin beam). For instance, X is incident, and Y re- 
flected, at the point A. The energy travels along XA in the 
right wave, and then along AY in the left wave. In tbe 
overlapping region H is doubled. It is up through the paper 
in both waves. Also, D is vertical. If 0 is the angle of inc- 
dence, PA travels along the surface from left to right at 
speed u connected with v by v — sin 6. 2 

Thus, w— at grazing incidence. That is, when XAY is 
horizontal. The two waves then make one doubled simple 
wave, 2D being perpendicular. But at perpendicular ray 
incidence D- 0. This is the case of direct reflection of 8 
plane slab striking flush against a perfect conductor. The 
electric force is destroyed, and H is doubled during coincidence 
of the incident and reflected waves. The reflected wave has 
the same H but reversed E. Five stages are shown in Fig. 9. 
Stage 1 shows E (by the ordinate) at the moment the front 
of the slab strikes the conductor ; 2, when it has gone in one 
fourth; 8, when half gone in; 4, when three-fourths gone in: 
and 5, all gone in, and replaced by a pure negative wave. 
„Gone in' does not here imply entrance. 


THE ELECTRICIAN, MARCH 23, 1900. 


Now consider the case of oblique incidence, represented 
by Fig. 8. The density of electrification is 2D sin 6, and its 
speed of transference is u —v/sin 0 ; so 2Dr, that is, 2H, is the 
equivalent electric current per unit surface of conductor. 
Now 2H is the curl of H under the circumstances, but, as 
before explained, it is a conduction current. We may, however, 
easily turn the problem into one relating to convection. When, 
or before the electrification reaches the end of the sheet, move 
the sheet itself in its own plane along with the electrification. 
Then the two waves will go on behaving exactly as before. 
We may dismiss the idea of a conductor, and consider PAQ 
to represent a plane strip of electrification, density = 2D sin 6, 
moving in its own plane perpendicularly to its edges at the 
speed u, accompanied by the two electromagnetic waves. An 
upward pressure on the strip is required to maintain the 
State, but no work is done by it. Energy is being constantly 
transferred from one wave to the other. In fact, we may say 
that the one wave is being continuously turned into the other. 


Fra. 9. 


This state of things is obviously not that which could arise 
from putting the strip, given charged and at rest, into motion 
at the speed u, because there is a wave in advance of the strip, 
which is moving faster than the speed v of propagation of 
disturbances. But we may readily construct the proper solu- 
tion of the new problem stated. In Fig. 8, keep the reflected 
wave in its place, but turn the incident wave over to the other 
side and start afresh, as in Fig. 10. The electrified strip PQ 
moves along the z-axis at any speed ur. The final state 
that is tended to consists of two plane waves as shown, 
inclined backwards. D is away from the strip in both waves, 
which are exactly similar, and the angle between either D and 
the axis is the 0 given by v=usin 0. This solution is only 
true when v<u, or in the limit = u. When >, the dis- 
placement spreads out over all space, obviously. 


Fic. 10. 


This is a very important case theoretically, in spite of its 
simplicity, so some more details may be given. There is no 
conversion of one wave into another, as in Fig. 8, but a real 
generation of the waves by the motion of the electrification. 
For the waves move normal to their planes, as usual, and 
additions are being continuously made to them at PQ. If the 
breadth of the strip is a, the depth of the two waves is 
b=asin@. The energy density is 2U; and the speed of 
elongation of the waves is u cos . Therefore the rate of 
increase of energy in the upper wave (per unit distance 
perpendicular to the paper) i is 

2Ua sin 0 x u cos 0 = Uua sin 20, 
and its double is therefore the rate of increase of the energy 
of both waves. Therefore, by the law of activity, 
F = 2Ua sin 20 


measures the applied force required to maintain the electrifi- 
cation in steady motion. This force F acts along x. That is, 
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it is a push from behind or a pull in front. If it be removed, 
the electrification will at once begin to slow down, and this 
will continue until its speed is v. dap state represented in 
Fig. 6 will be tended to. 

As Newton is not yet superseded, we must have equal action 
and reaction. The companion to the impressed F is the force 
exerted on the electrification by the stress in the two waves. 
The stress in a pure wave is a pressure 20 acting along the 
ray. So 2UacosÓ is the slanting back pressure upon PQ 
from above. Similarly in the lower wave. Their up and 
down components cancel one another. Their tangential com- 
ponents are additive, and together make 2Ua sin 20, as before 
got by a consideration of the energy added to the waves. 

It is not necessary for the waves to be externally unbounded. 
The displacement may be terminated upon stationary per- 
fectly conducting plane surfaces. So we get the state of 
things shown in Fig. 11, where the two planes are AB and 
AC. Everything else is as before. Here the energy (per unit 
depth normal to the paper) is always finite, inereasing at a 
uniform rate. To make more complete, we may show how to 
initiate the waves. Starting with zero displacement every- 
where, let an impulsive voltage act in the direction óf u all 
along the line A, generating the double charge +p and — p 
there, and let the line of +p be immediately carried away at 
speed v. The line of - p will then split into two halves, one 
of which will run along AC and the other along AB at the 
speed v. They will bejoined to the +p by two impulsive 
plane waves, as in Fig. 11, save that the waves there are 
slabs. To have slab waves, the initial voltage must continue 
for a finite interval of time, 


Fic. 11. 


Now go back to Fig. 10. If the width of the strip PQ be 
reduced to nothing, whilst the charge upon it is maintained 
the same, we come to the case of an electrified line moving 
transversely at any speed greater than v, accompanied by 
impulsive plane waves. No separate figure is needed. But 
the force F, although it is finite when PQ is finite, becomes 
infinitely great by the concentration of electrification assumed. 
To show this, put F in terms of the total charge on PQ. If 
Q be this charge (per unit length along the strip), we have 


Q = Da sin 6, and U = 1ED = 4cE?. 
These make F become 


F- ieot 9 = A (- 1); 


which increases — with a- and also with u. It is, 
however, zero when u=v. This means that the two waves 
are in one plane. It is necessary, therefore, to have finite 
surface density of electrification, in order to be able to move 
the charge through the ether at ‘speeds greater iban light by 
the application of finite force. 

Several modifications of these results will come in due 
One may be given here, being closely related to 
Fig. 10. In the arrangement there represented, reverse D in 
the lower wave. In order that the wave shall move the same 
way, H must also be reversed. The two displacements, in the 
upper and lower waves, are now continuous. PO is therefore 
unelectrified. What then must it represent, in order that the 
problem may be really electrical, with growth of the waves 
a external work done on PQ? To answer this, observe that 

E is 55 tangentially at PQ. This means that the 
strip is a strip of f or curl e, the source which generates 
induction as before considered, $ 453, whilst generating dis- 


course. 


E 
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lacement positively on one side and negatively on the other. 
membering that E is towards the f surface below and from 
it above, whilst H is up through the paper in both, we have 


6 
21v 0080 2 cos 0 
and the total displacement is 
Q= leſa tan 6. 


In the case of a filament, put af =f, That is, f, is the 
line source. Then we have two impulsive waves, in which 
Q= 4cf, tan 0. 
But if f,is finite, there is the same infiniteness of applied 
force involved as previously. | 
(To be continued.) 


ELECTRICALLY-DRIVEN ROTATORY OIL PUMPS. 


The accompanying illustration shows a pattern of electri- 
cally-driven rotatory pump recently brought out by Messrs. 
Mavor and Coulson, of Glasgow. The plant has been specially 
designed for pumping heavy oils, and the illustration shows 
two pumps of the drum type geared to one of Messrs. Mavor 
and Coulson’s electric motors. The pumps run at 250 revolu- 
tions, being driven through raw hide pinions and cut steel 
spur wheels by the motor, which runs at 700 revs. per min. 
The motor is of the well-known steel-case enclosed type made 
by this firm, and has a slotted drum-wound armature and 
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ELECTRICALLY-DRIVEN ROTATORY OIL PUMPS. 


self-lubricating bearings, the bearings being carried by flanges 
bolted to the ends of the casing. The design is adapted so 
that, if the motor has to be bolted to a wall or ¢o the under 
side of a ceiling or beam, the flanges carrying the bearings 
can be moved through 90deg. or 180deg., the oil wells being 
thus kept at the bottom of the bearings. The drum pump 
consists of a revolving piston sweeping out the cylinder every 
revolution, this revolving piston dipping into a revolving 
valve. When the piston moves round away from the valve a 
vacuum is formed into which the oil or water to be pumped 
flows, the fluid in turn being forced forward by the front face 
of the piston. The advantage of this type of pump is that it 
provides a continuous flow together with the positive thrust 
of a ram pump. 
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Electrical Machinery in U.S.A. Government Works.—In 
the new mint of the U. S.A. Government at Philadelphia, 
now rapidly approaching completion, electricity is to be used 
throughout for driving the presses and milling machines. 
The electrical equipment includes four direct-connected engines 
and dynamos, in addition to the following motors installed in 
the coining departments: 14 motors of 45 H.P. each, 16 of 
5 KH. p. each, 6 of 25 R. . each, 80 of 5 H. p. each for the presses, 
and 15 of b E. . each for the milling machines. There is also to 
be an electro-refining department, and electric power will be 
used in the engraving department. 


CABLE-REPAIRING STEAMSHIP “JOHN PENDER." 


Messrs. R. Napier and Sons (Ltd.), of Govan, launched, on the 
18th inst., a twin-screw cable steamer of about 2,400 tons for 
the Eastern Telegraph Co. (Ltd.). This is the sixth cable 
steamer that Messrs. Napier have built for the Eastern and asso- 
ciated telegraph companies, but is much larger than the others, 
and has been specially designed by the telegraph company, 
who have also prepared the detailed specifications for the 
vessel and all machinery to meet the requirements up to date 
for laying and repairing submarine cables. The general dimen- 
sions are: Length between perpendiculars, 805ft.; breadth, 41 ft.; 
and depth moulded, 26ft. 8in. to spar deck. The vessel has been 
built to class 100 Al at Lloyd’s, under special survey, and is 
fitted in accordance with the Board of Trade regulations for 
a passenger certificate. The upper deck is flush all fore and 
aft, to obtain an unobstructed lead from the four cable tanks 
and a portable tank to the picking up and paying out machines 
at the bow and stern; the spar deck is of teak, and the most 
modern appliances have been provided for the difficult and 
delicate service on which the vessel is to be emplowed. These 
include the cable gear with two pairs of compound engines,dyna- 
mometers, turning over gear, sounding machines, searchlight, 
and a very complete installation of electric lighting with duplicate 
dynamos. Amidships on the spar deck is a large chart house, 
captain’s cabin, and testing room; abaft the engines there is 
commodious accommodation on the main deck for the captain, 
principal officers, and electricians, which consists of a hand- 
some dining saloon in wainscot oak and spacious state-rooms 
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with the most recent improvements for comfort. The engi- 
neers' quarters are near the machinery, and the petty officers, 
cable hands, crew, and firemen farther forward. There are 
numerous store-rooms for the cable plant, a large engineers’ 
workshop, refrigerating room, dynamo space, and everything: 
that experience could suggest for the peculiar service ‘on 
which the steamer is to be employed. en ee 
While having a full boat equipment, which includes steel 
lifeboats, the vessel has also a 28ft. steam cutter. The propel- 
ling machinery consists of two sets of triple-expansion 
engines, having cylinders 22in., 85in., and 584in. diameter 
respectively by 3it. stroke, and three single-ended boilers 
for a working pressure of 175lb., with the most modern 
appliances for efficiency and economy, including Howden’s- 
system of forced draught, manganese-bronze propellers, &c. 
Being built with a cutwater stem and graceful lines, the new 
steamer is a very handsome craft, and looks like a large yacht. 
Her appearance will be enhanced by & smart schooner rig. 


Miss Jessie Fleming Hamilton cut the lashing, and named the 


new steamer John Pender.” After a successful launch, the 
vessel was towed up the harbour to receive her machinery, 
which has been constructed at the builders’ Lancefield engine 
works, and the company adjourned to the model room, where: 
the usual toasts were duly honoured. Mr. James Hamilton, 
in the course of a short address, said he hoped the vessel 
would be a success, and would long perpetuate the memory of. 
the man who had done so much for-ocean telegraphy. 
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POLYPHASE DEVELOPMENTS AT NIAGARA.*+ 
BY J. E. WOODBRIDGE. 
(Concluded from page 654). 


The Niagara-Buffalo Transmission Line and its Protective 
Arrangements.—Some interesting detail changes have recently 
been made in the overhead traosmission line from Niagara Falls to 
Tonawanda and Buffalo. As readers of the electrical papers may 
remember, this line consists of six uniosulated stranded cables, each 
with a cross-section of 350,000 circular mils., the three cables of one 
three-phase cireuit being on one side of the poles, while those of the 
other circuit are on the other side of the poles. Originally these six 
cables were supported on one six-pin cross arm, with a distance from 
pin to pin of only 18in. between centres. On account of the mis- 
chievous interference of the ubiquitous small boy, this arrangement 
has been changed: the centre wire of each three-phase line has been 
dropped to & lower cross arm, giving a triangular arrangement of 
the lires wires of each circuit With the old arrangement, boys, 
and perhaps other mischief makera, improved the opportunity to 
throw pieces of wire, barrel hoops, or other metal objects over the 
line, starting violent 11,000 volt arcs, which often held between the 
wires 18in, apart aud were blown by the wind along the pole line, 
to the delight of those who started the arc but t» the distress of both 
the generating and receiving statione, With the new arrangement 
the minimum distance between the wires is 36in., across which an 
11,000 volt arc would probably not hold, and across which it is more 
difficult to lodge a short piece of wire. The lines are spiralled in 
the same places that they were formerly. 

Another detail change on the line is the removal of the guard 
wires, which were intended to serve as lightning arrestera. These 
have been taken down, as the trouble they caused through falling 
over the line wires proved greater than any probable benefits. 
"There are no line arresters on the circuit —1.e., lightning arresters are 
only in use at the transmitting end at the Tonawanda sub station 
(which taps the line), and at the Buffalo terminal house, where the 
line goes underground. 

The line is still worked at a pressure of 11,000 volts, the contem- 
plated change to 22,000 volts not having been made as yet. At 
present, owing to the Jack of sufficient generating equipment to meet 
all demands for power, the Buffalo end of thé system is limited to 
about 10,000 H. P., which can be carried over the present line without 
excessive drop. When more power is available, and is utilised in 
Buffalo, more copper or a higher voltage will be necess ry. Present 
plans contemplate installing, during the coming summer, another 
independent pole line between Niagara Falls and Tonawanda to 
reinforce the present line up to that poiat, the load on that part of 
the line being heavier than on the rest of the line into Buffalo owin 
to the fact that the Tonawanda station absorbs no small amount an 
the Lockport line is tapped off at Tonawanda. A new and s»parate 
line of poles will ba run, to avoid an interruption of the supply 
through the fall of a pole on either line, The new line will be 
erected on the other side of the 30ft. right-of-way, one side of which 
is now occupied by the present pole line. 

To further provide for the expected increase of loads in Buffalo, it 
is proposed to raise the line pressure to 22,000 volts, but it is not 
considered advisable, on account of static, to introduce this high 
5 into the extensive underground network which has gradually 

een developed and connected to the 11,000 volt system in Buffalo. 
On this account another transformation will probably be made at 
the terminal house in Buffalo, where the overhead line ends and the 
underground lines begin. "This transformation will be from 29,000 
volts to 11,000 volts. The power will then, between the dynamos 
and the consumer's premises, undergo an unusually large number of 
transformations, which are necessitated by the peculiar conditions of 
the case, but warranted by the low cost and high efficiency of the 
large transformers which can be used in work on this scale. In the 
power house there will be one step-up transformation from 2,900 to 
22,000 volts, in the terminal house in Buffalo the pressure will be 
stepped down from 22,009 to 11,000, and at sub-stations in Buffalo 
it will be further stepped down from 11,000 to 2,200 for distribu- 
tion to consumers who take it in the 25 cycle form. At the premises 
of these consumers there is a further reduction to 440 volta, 220 
volte, or whatever is adopted as most suitable for use under the 
particular conditions of the installation. 

On account of the large number of extensions and ramifications 
which this transmission system will undoubtedly possess within a 
few yeara, and on account of the enormous amount of power ready 
to concentrate itself upon any fault and cause serious trouble, the 
Bon of protecting the lines by means of circuit-breaking devices 

as been studied out with unusual care and developed on an entirely 
new basis. The problem has been rendered stil more difficult 


owing to the use of a large number of synchronous motors and 


* Abstract from the American Electrician. 
t Articles on this subject also appeared in The Electrician, Vol. XLII., 
pp. 565, 600. 


rotary convertors. These machines, when loaded, will fall out of 
synchronism should the supply be interrupted or the voltage fall 
seriously during only a few seconds’ time. When the supply returns 
after such a brief interruption the machines are running too slowly 
to lock in step again, and promply blow their fuses and stop, 
causing considerable interference with regular working before the 
normal condition can be restored. On this account it becomes 
necessary to maintain at all hazards the continuity of the supply 
without the slightest risk of an interruption — | 
There are two complete three-phase transmission circuits running 
from the power house at the leftto the various centres of distribution. 
Each sub- station or large consumer of power mẹy be tapped into both 
these lines, so that in case one fails the other will continue to deliver 
power. In case a short-circuit occurs on one of two lines cross con- 
nected in this way at several points, the current will tend, of course, 
to come over the cross connections, where the sub-stations are tapped 
out, from one line to the other, thus throwing out the circuit breakers 
supplying both lines at the generating end. To avoid this contin- 
gency there are inserted in the cross connections what are termed 
reverse-current circuit breakers. These circuit breakers are so 
designed that when power flows through one of them in the normal 
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Fia. 8.—The Circuits of a Time Element Relay Circuit Breaking Set. 


direction from the transmission line toward the common connection 
into the sub-station, the breaker will not operate, no matter how 
heavy the load may be. In case, however, the power tends to tlow 
back through any one of them in the reverse direction from the sub- 
station connection into the transmission line, the circuit breaker is 
immediately affected and opens the circuit. Incidentally it might 
be noted that if any sub-station contains a large storage battery 
connected with the system through rotary converters or motor-gene- 
ratore, and the power is cut off on both lines, leaving this storage 
battery and its transforming machines loaded with all the other sub- 
stations, the reverse-current circuit breakers between the storage 
battery sub-station and both lines will operate, cutting that station 
off from both lines and allowing the battery to drive the machines 
in its own station by means of its stored power. Detailed descrip- 
tions of two quite different forms of reverse-current circuit breakers 
will be given further on in describing the stations of the Cataract 
Power and Conduit Co. and of the Tonawanda Power Co. 

The system is further protected by what is known as the time- 
element feature, which has already been mentioned in connection 
with the Carbide transmission. At, the risk of repetition, the 
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general scheme of the time-element devices will be again pointed 
out. Referring to the general diagram of the lines (Fig. 8), it 
will be seen that the feeders running out from the sub-stations, 
as well as the sub-stations themselves aud the transmission lines 
in turn supplying them, are all protected by circuit breakers. 
To prevent a short-circuit on a feeder from tripping the circuit 
breakers operating the whole station, or even the circuit breakers 
supplying the whole transmission system, before the breaker on the 
feeder can open the circuit and blow out the arc, the time-element 
feature has been adopted. This feature consists of an arrangement 
of the parts so that a breaker does not open instantaneously upon the 
occurrence of a short-circuit, but only opens in case a short-circuit 
continues for a certain predetermined and adjustable length of time. 
This time is so adjusted that the circuit breakers moet fistant from 
the generating plant open first—let us say in one second—while those 
further back towards the plant, and hence covering a greater number 
of lines or machines, do not operate as quickly, but only after the 
short Jasts three seconds; and those at the plant iteelf, and covering 
the whole network, operate most slowly, only after a continuance of 
the short for perhaps five seconde. Thus, if a short-circuit occurs 
upon a feeder running out from one of the sub- stations, the circuit 
breaker in that feeder operates at once and before the breakers 
covering the whole sub-station or the breakers in the transmission 
lines can be tripped. If a short-circuit occurs in a sub-station, it 
continues until the breakers protecting the station are tripped, but 
those protecting the transmission lines, having a longer time interval, 
remain unaffected. 

Two quite distinct forms of time-interval apparatus have been 
devised and put in service on these lines, one made by the Westing- 
house Co. and the other by the General Electric Co. The former 
was described above in connection with the Carbide transmission. 
The latter is in use on the Buffalo transmission line, and may be 
described as follows: The time-element feature is not incorporated 
in the construction of the circuit breakers themselves, but is brought 
into their action by means of a relay principle ; that is to say, the 
overload currents, or rather the derived currents from series trans- 
formers in the main lines, are not introduced into the breaker 
9 coils, but are introduced into a separate time- element 
mechanism, which in turn acts as a relay closing a local circuit 
through the tripping coils and thereby operating the breakers. 

In appearance the breaker resembles 1n form the General Electric 
railway breaker with the magnetic blow-out attachments removed. 
The live contacts on the movable part are insulated from the 
mechanism by a large disc of mica and hard rubber. The breaker 
only opens a short distance, and depends upon a fuse shunted around 
its contacta to take and destroy the are which follows this opening. 

The time-element device consists of a clockwork and two magnets 
enclosed in a cylindrical case with a glass cover, all of which is 
mounted on the front of the panel containing the breakers The 
two magnets are connected respectively with the secondaries of two 
series or current transformers in the two phases of a two-phase 
circut or two legs of the three-phase circuit to be protected. 
In case a short-circuit occurs on any phase, the current flowing 
to it must pass through one or the other or both of these legs, 
£o that there is no necessity of a series transformer and coil for the 
third leg. If either coil becomes energised by an overload, it releases 
the clockwork of the instrument, and if the short-circuit continues, 
this clockwork closes a local circuit which connects with both the 
tripping coils of two circuit breakers which open two lega of the 
circuit to be protected. In case the system is three-phase, there 
is no circuit breaker in the third leg, since if two legs are open 
load is certain to be thrown off no matter what phase it may 

e on. 


The Work of the Cataract Power and Conduit Co.— The work 
of distributing, transforming, and selling the power transmitted by 
the Niagara Falle Power Co. to Buffalo is carried on by an asso- 
ciated corporation known as the Cataract Power and Conduit Co. 
This company assumes control over the transmiesion line, where 
it enters the Buffalo city limite, and handles the power from that 
point to the consumer's premises. The property of this company 
consists altogether of a distributing network, largely underground, 
and several sub.stations containing transformers, switchboards, and 
regulating apparatus, but with no running machinery except small 
auxiliary apparatus such as blowers. 

The company’s work is so largely of a concealed nature that but 
few realise the extent of the underground network that is already 
distributing 25 cycle power throughout the city of Buffalo. Begin- 
ning at the city line, the company operates a section of the overhead 
i le line running in from the city limits 3,740ft. to a new terminal 
ouse, where the overhead pole line ends and the underground 
cables begin. This terminal house contains simply lightning arresters 
aud switchboards for cutting out either one of the overhead trans- 
mission lines or any one of the various cables that start from it. 
The cables from this point to the various sub-stations are of course 
operated at 11,000 volts, These 11,000 volt cables aggregate a total 


length of 151,000ft. They are three-conductor cables, mostly of 
sizes No. 000 and No. 1. i i 


In addition the company operates about 20,000ft. of three-con- 
ductor cable on its 2,200 volt distribution lines from the sub-stations 
to consumer's premises, as well as some 27,000ft. of overhead pole 
line on the 2,200 volt system. For its underground cables the com- 
pauy now bas about 65,000ft. of conduit, nearly all Camp vitrified 
tile with concrete manholes. This conduit aggregate: about 825,000 
duct feet, in addition to which the company occupy other conduite, 
in common with the Buffalo General Electric Co., and has some of 
its cables drawn into conduits belonging to the International Trac- 
tion Co. With both these companies the Cataract Power and Conduit 
Co. is associated through it» delivery of power for their use. 


Referring again to the map, it will be seen that three cables 
are used to supply the three sub-stations of the Cataract Power 
and Conduit Co., one cable 1unning to sub-station No. 1 only, one 
other to sub-stations Nos. 2 and 3, and the other to all three sub- 
stations. The fourth, which was only drawn in during the last year, 
is used for supplying four new rotary converter sub-stations of the 
International "Traction Co., located at points designated by Figs. 5, 
6, 7, and 8 onthe map. This cable forks to two branches, one run. 
ning fo two of these sub-stations and the other to the other two. 
The total length of the cable is some 14 miles. This long cable is of 
the Habirshaw make, manufactured by the India-Rubber and Gutta 
Percha Insulating Co., Glenwood Works, Yonkers, N.Y. 

On account of its length, this cable will be divided into sections 
by junction boxes located in manholes, Each of these 11,000 volt 
junction boxes will consist of a small marble panel carrying three 
switches mounted on hard rubber bushings, and separated by bar- 
riere, the whole arrangement being similar to the switches used in 
the sub-station work. This little switchboard will be enclosed ina 
cast-iron box, with removable covers both front and back for reaching 
either the switches themselves or the back connections. The covers 
will be bolted on watertight rubber gaskets. 


The general scheme of this company’s distribution comprehends 
transformation in sub-stations from the line pressure of 11,000 volts 
three-phase to 2,200 volts three-phase, with distribution at this pres- 
sure to consumer’s premises, at which points the pressure is again 
reduced to that required by the apparatus driven. In the case of 
very large consumers this scheme is departed from by locating the 
sub-stations immediately adjacent to the premises and transforming 
direct from the transmission line pressure to the voltage desired by 
the consumer. For instance, Subst ation No. 1 is located in the 
structure of the International Traction Co.'s famous steam-power 
plant on Niagara-street. In this sub station 2,000 H. P. is transformed 
from 11,000 volts to 360 volts three-phase, at which pressure it 18 
taken by the railway company’s rotary converters. Ihe station also 
contains 11,000 volt to 2,200 volt traneformers for supplying motor 
loads in the vicinity. 

Sub-station No. 2 is located down in the dock district, in the midst 
of large grain elevators, prana &c. Power is transformed at this 
point only to 2,200 volts three-phase, but with arrangements for a 
considerable range of vultage by means of induction regulators or 
boosters. These were provided on account of the heavy induction. 
motor load taken off from this station and the drop liable to be caused 
by the lagging currents of such a load. 

Sub.station No. 3 is a wing of the Buffalo General Electric Co.“ 
central station, which is driven entirely by means of Niagara power. 
The Buffalo General Electric Co. takes all its power at 352 volts 
three-phase on account of this pressure being suitable for the 500 
volt rotaries of its power service, and also on account of the fact that 
this pressure is a convenient one for the many synchronous motors 
driving are and other central station dynamos: 352 volts is high 
enough to avoid excessive cost of copper in the station distribution, 
and low enough to avoid difficulties in the insulation of motor wind- 
ings or physical danger in operation. On this account sub-station 
No. 3 of the Cataract Power and Conduit Co. delivers most of its 
power at 352 volts three-phase, something over 3,000 B. r. being 
demanded by the Buffalo gem Electric Co. at times of heaviest 
loade. The sub-station also contains 11,000 volt to 2,200 volt trans- 
formers for large motor loads in adjacent territory, small motor 
loads being carried by 500 volt direct-current motors 1un from the 
Buffalo General Electric Co.’s power circuits. ; 

The power taken in by the four new rotary converter sub-stations 
of the International Traction Co. is not transformed by the Cataract 
Power and Conduit Co., the traction company taking the power in 
the 11, (00 volt form and doing its own transformation. 

There are now connected to the circuits of the Cataract Power and 
Conduit Co. alternating-current motors or rotary converters with an 
aggregate capacity of 13,000 H. r. Owing to the present lack of 
sutlicient generating equipment at Niagara Falls to meet the increas- 
ing demand, the Cataract Power and Conduit Co. has been limited— 
as was mentioned above—to about 10,000 B. P. On this account and 
until additional installation at the Falla, now under construction, 1$ 
completed, the company will be unable to take on new loads except 
emall ones with peaks not coinciding with those of its daily load 
curve. The Buffalo General Electric Co. alone has contracted for 
3,000 H. P., and the International Traction Co., as toon as its neW 
rotary stations are finished, will take 5,000 H. P. 
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The other loads are comparatively small, but by no means insig- 
nificant either in size or in number. Two large grain elevators are 
supplied from sub-station No. 2, one requiring 1,000 H P. The 
Union Dry Dock Company operates extensive machine shops by 
means of induction motore. These shops are unique in that in- 
dividual motors, one for each machine, are used—probably the first 
instance of individualisation of alternating-current motors to any 
considerable extent in this country. Owing to the high speed of in- 
duction motors, they are not direct geared to the tools, but are 
heited. In the yard of the same company the polyphase currents 
drive a mammoth crane serving the building berthe. This crane, 
the individual motors in the shop, and the motors of the elevators 
mentioned above, are a standing refutation of all argumenta against 
the use of alternating-current motors on account of their alleged 
inability to drive loads requiring high starting torques or variable 
speeds. 

A few figures as to the efficiency of the transformation and trans- 
mission from Nisgara Falls to Buffalo may be of interest. The 
total loss between the primary or 2, 200 volt side of the step-up 
transformers at Niagara Falls, and the secondary or 352 volt aide of 
the step-down transformers in sub-station No. 3 in Buffalo, amounts 
to about 25 per cent. of the power delivered throughout the entire 
day. This is a transmission of 28 miles with two transformations. 
The efficiency is maintained at a high point under light loads b 
cutting out nel ei and step-down transforineis, and taking all 
advantage possible of the increased efficiency of the line at low loads. 
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Fia. 9.—The Circuits of a Reverse-Current Circuit Breaker Set, showing 
how a direct-current motor is used with alternating currents to indicate 
direction of current passing in the line. 


In the sub-stations of this company Nos. 1 and 2 we find the first 
reverse current circuit breakers, the general purpose and principle of 
which were outlined above in the general discussion of the protection 
of the transmission line. They open but a short distance, as the 
right-hand one indicates, the arc being taken and blown out by 
means of a shunt fuse exactly like that used with similar breakers 
fitted with the time-element feature described above in connection 
with the Niagara Falls end of the transmission line. 

The tripping coils of the breakers are connected with relays, which 
consist simply of General Electric fan motors. The two motors may 
be seen on the sub-base of the panel. These fan motors are provided 
to distinguish between power going through the circuit in one direc- 
tion and power going through in the other direction in order to 
operate the breakers only when the direction of transference of 
power reverses. Obviously in alternating-current work the current 
itself is constantly reversing, and no polarised apparatus can be used 
to distinguish between a tlow of current in one direction and that in 
the other. The fan motors have their fields connected to potential 
transformers, giving them a constant and strong alternating mag- 
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netisation. The armatures are connected through the brushes with 
series or current transformers, as indicated in the general diagram of 
circuits, Fig. 9. 

The reaction of the current in the field upon that in the armature 
of one of these fan motors seta up a torque in one direction on the 
motor shaft, because the currents in both armature and field reverse 
simultaneously. If, however, the direction of flow of power in the 
main circuit reversea, the armature of the fan motor gets what may 
be called a positive current while its field is getting a negative, 
whereas formerly both armature and field received positive currents 
simultaneously ; the torque of the armature is reversed and a crank 
mounted on the motor shaft rotates from a back stop to a front 
contact closing a local circuit through the tripping coil of the circuit 
breaker. This local circuit may be, and is in most cases, excited by 
a potential transformer, or it inay be excited bv means of a battery, 
as indicated for simplicity sake in the diagram. The local circuit 

asses through a contact on the breaker (not shown in the diagram) 
dese ned to cut off the battery power as soon as the breaker is 
tripped. 
ids of course desirable that there should be no difference of phase 
between the currents in the armature and the field of the fan motor 
when the load is non-inductive; then a considerable lag or lead of 
the load will not cause a reversal of the torque. This can be realised 
in several ways well known in alternating-current work, such, for 
example, as connecting in Y the primaries of the potential trans- 
formers supplying the fields of the fan motors; or the self-induction 
of the motor field may be depended upon. In actual practice at 
Niagara a small three-phase transformer is used, so built and con- 
nected that proper phase relation is obtained. 


STORAGE BATTERY PROBLEMS.* 
BY E. J. WADE. 


PART I. 


Everyone who has given any thought to the principles underlying 
the chemical storage of electrical energy must at some time or 
another have been struck by the extraordinary fact that in spite of 
the theoretical reversibility of every galvanic combination—and 
their name is legion— yet one and one only out of the whole number 
is cominercially feasible ; £o that at the present day storage cells 
may at once be clas-ified thus :— Practical: Lead—sulphuric acid 
lead peroxide celle. Unpractical: All others. Such, however, 
being the state of affairs, it appears a fairly eafe inference that this 
special combination must possees distinctive features not shared by 
any other, or at least by any other whose cost is not prohibitive ; 
and on examination this soon proves to be the case. 

Several noteworthy features, each contributing towards its success, 
might be cited ; but the really unique characteristic of the com- 
bination as a whole lies in the fact that the electrodes, the active 
inaterials, and the compounds produced from them are, under ever 
normal condition of use, all insoluble in the electrolyte employ 
Tn every other galvanic combination with which commercial stor 
has been attempted, one or both of the electrodes or active materials 
bave been soluble, and this solubility has in the long run invariably 
proved fatal. If a soluble negative is used, and the majority of the 
attempts made have been in this direction by substituting zinc for 
lead, the metal can only be redeposited effectively under certain 
conditions and for a limited number of times. If the positive is 
soluble, as for instance in the early attempt of Messrs. Thompson 
aud Houston to adapt the Daniell cell to storage purposes, there is 
the additional trouble that its soluble salt inevitably reaches sooner 
or later to the negative electrode, where it is also deposited and sets 
up destructive local action. The latter objection of course applies 
to all kinds of fluid depolarising agents. For these amongst other 
reasons the difficulties in the way of constructing successful storage 
cells with soluble electrodes have up till now proved insurmount- 
able; while a second combination, which follows the lines of the 
lead accumulator and only forms insoluble compounds at both poles, 
yet remains to be discovered. So advantageous, however, to the 
electrical industry might be the results attending the introduction 
of an altogether new type of cell, possessed of greater capabilities 
than those now in use, and so considerable should be the reward of 
its inventor, that the subject well merits further investigation 
and experiment in both directions ; but I incline to the apparently 
paradoxical opinion that the eolution of the problem, if any, 
willbe an insoluble one. Also I think that, considering the extent 
to which the field has already been worked over, success is most 
likely to be attained by the utilisation of some of the less studied 
and more obscure reactions into which the metals enter. 

On turning our attention again to the lead—sulphuric acid—lead 
peroxide combination, the storage cell of commerce, a second remark- 
able fact encounters us. We find that although these cells have 
now been manufactured and used on a large commercial scale for 
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close upon 20 years, and during that time have been the subject of 
frequent laboratory investigations, it is not yet definitely settled what 
are the exact physical and chemical changes taking place in them. 
Now, this is a most unsatisfactory state of affairs. If, as is not 
impossible, we may always have to depend on this one combi- 
nation for all practical electric storage, it becomes of the greatest 
importance to determine whether its capabilities have already been 
developed to their utmoat limits ; or, if not, in what directions 
further advances are possible : but how can this be done without any 
certain basis to work from ! "The last 15 years have witnessed more 
improvements in lead accumulators than might at firat sight be 
apparent from an dt spre of the cells themselves, for they have 
consisted not so much in any radical alterations of type as in a 
better understanding of the methods of treatment, the proceeses of 
manufacture, and the proper proportions and relations of the various 
component parts. A general readjustment, in fact, of many details 
all tending towards one common end, and resulting in an apparatus 
far better able to meet the requirements of its users. On the other 
hand, there are indications that empirical experimenting has nearly 
Teached its limits, for I do not think that many of these 
improvements have been made very recently. It is true that within 
the last few years there have been numerous attempts, as the 
Patent Office records bear eloquent witness, to reduce the weight 
of the cells in order better to adapt them for traction ig uis 
generally, but more especially for use in electric automobiles. Time 
and trial have already pronounced their judgment cn moet of them. 
A few survive, but whether their sum total of usefulness shows 
any increase over earlier types ap to be doubtful. It has of 
course long been known that weight could be considerably reduced 
at the expense of life and durability, if circumstances rendered it 
desirable to do so; but unless the one factor is improved without 
depreciating the other, that in itself hardly constitutes any real 
advance. On this question of weight versus durability, however, 
the views of members who have had actual experience with the 
later and lighter types of cells would be of much use and value. 


The preceding considerations must be my excuse for devoting a 
considerable portion of this Paper to a discussion of some of the 
theoretical and chemical questions connected with lead cell, for if 
Ican help to throw light, or be the means of getting any further 
light thrown on this part of the subject, I may after all be doing the 
most practical service possible. Personally 1 have no doubt that, 
as far as any explanation based solely on the results of chemical 
analysis can help us, the “double sulphation” theory gives the 
nearest approximation to what does or should take place on dis- 
charge. Put shortly, this theory maintains that on discharge lead 
at the negative and feni peroxide at the poeitive react with sulphuric 
acid in the electrolyte and are both converted into normal lead 
sulphate, water being eliminated at the positive ; and the reactions 
are expressed chemically in the following well-known equations :— 

At the negative electrode: Pb SO. = PbSO,; at the positive 
electrode, PbO ＋ H, T H,SO, — PbSO, 3H, O; and the sum of the 
reactions at both electrodes: Pb 2H, S0. + PbO, =2PbSO, + 9H,0. 
I have advisedly said that this is the “nearest approximation” to 
the discharge reactions, for the above statements, if taken literal] 
and without considerable mental reservations, especially with ARR 
to the very definite facts embodied in the equations, are probably 
inaccurate, and certainly open to question in nearly every particular. 
In the first place, it is doubtful whether negative active material 
is BUDE lead, Pb, using the word and symbol without any qualifica- 
tion and in their usual sense as applied to the ordinary metallic form 
of that substance. If for- negative electrode of spo metal 
electrolytically prepared we substitute one containing metallic lead 
in as fine a state of subdivision as it is possible to procure it b 
purely mechanical means, such, for instance, as lead dust or le 
wool, no practical storage capacity can be obtained. "The evidence 
seems to show that the spongy lead at the negative, in addition to 
its extreme porosity, possesses distinctive chemical properties, and is 
a true allotropic modification which enters into combination some- 
what differently to how lead does in its normal condition. M. Darrieus, 
who was, I believe, the first to propound this view of the nature of 
the negative active material, has shown that the E.M.F. of various 
galvanic combination in which electrolytically prepared lead is 
employed is 0:3 to O 4 volts higher than that obtained by substituting 
ordinary sheet metal. This proves that the former must be in an 
abnormally active state ; and the same fact is shown chemically by 
the extreme readiness with which negative active material oxidises 
when exposed to the action of the air, the combination taking place 
so rapidly that the heat liberated very considerably raises the 
temperature of the electrode. 


Secondly, there is some reason for believing that the positive 
active material is not normal lead peroxide, PbO,, if we adopt as our 
standard for that compound the residue left after treating red lead 
with dilute nitric acid, which certainly has a proportional com- 
position agreeing with this formula. Mr. FitzGerald drew attention 
to the point in 1890, the evidence being of a somewhat similar 
nature to that just adduced in the case of the negative active 
material namely, a difference in the E.M.F.s generated by the two 


subetances. The probability is therefore suggested that the crystal. 
line electrolytically prepared peroxide of a positive electrode is also 
an allotropic modification, and not identical with tbe smorphous 
anhydrous peroxide obtained by chemical means ; but in this case 
the matter is complicated by Mr. FitzGerald’s further observation 
that, as far as his experience goes, the electrolytic peroxide is always 
hydrated. While then, for lack of more definite knowledge, still 
using the formula PbO, it must be considered only provisionally 


correct. 

Thirdly, the usual equations are very misleading as to the nature 
and composition of the discharge products. Quite apart from the 
confirmation afforded by analysis, the most casual examination shows 
that the active materials are never folly sulphated by the time the 
discharge is completed, no matter under what conditions it is taken 
nor how small the quantity of active material iu has Even with 
the merest films of spongy lead and lead peroxide the same fact i; 
patent to the eve. This is indeed only one aspect of the 
more general objection which has been urged by Mr. Fit 
Gerald for many years past, that the very definite discharge 
equation must have some equally definite E. M. F. corresponding to 
it, no matter what may be its abeolute value ; whereas the EMF. 
of a discharging cell is a constantly varying one, Even granting 
that the small but rapid drop of E. M.F. generally observed during 
the first few minutes of & discharge is the result of special reactions 
not allowed for in the equation, and that the complete and sadden 
loss of vol which ends the discharge is also brought about by 
causes beyond its scope, yet the fact remains that throughoat the 
normal and useful portion of the discharge lying between these two the 
E M.F. is slowly but steadily falling all the time. Even the assamp- 
tion of the partial conversion of either of the active materials ints 
normal lead sulphate, PbSO,, under ordinary discharge conditions, 1 
not to be reconciled with their observed behaviour, which is in many 
respects incompatible with the presence of large percentage 
of that substance. To instance one. Normal lead sulphate i 
probably quite irreducible if not unperoxidisable in a dilute sul- 
phuric acid electrolyte of the strength ordinarily used in storage 
cella, provided all the materials are absolutely pure, for the smallest 
traces of impurities make a remarkable difference in this respect. 
But however that may be, there is no doubt as to its being acted 
upon With extreme slowness, under the most favourable conditions 
in admixture with other materials of a more conductive nature, and 
then only with an excessive outlay of energy in 5 to the 
result obtained; whereas both the active materials can be brougbt 
back to their original states of lead and lead peroxide with great 
rapidity and the expenditure of very little more current than i5 
theoretically necessary. This discrepancy, as well as the almost 
complete masking of other properties of the normal sulphate, can 

ly be explained as due to its state of extreme subdivision and 
intimate admixture with unaltered active material, for under certam 
well-known conditions of treatment it does appear in full possession 
of its distinctive colour and with its non-conductivity and irreduct 
bility aggressively in evidence. A good deal more might be said as 
to these and other reasons which forbid our accepting the double 
sulphation theory in its simplest form except as & purely . 
statement; but without stopping to discuss them further, | ee 
ive a very brief summary of what I believe to be the real nature? 
the various changes that go on in the cells. 


Commencement of Disckarge.— The active materials of fully charged 
negative and positive electrodes consist of lead and lead peroxide 
respectively, but both in allotropic or polymeric states, and po 
a molecular structure far more complex than is represented by the formule 
Pb and PbO, 


Normal Discharge.—On discharge no molecules of lead or lead 
peroxide are wholly and dicU. converted into normal lead 
sulphate; but, still maintaining their complex molecular structure 
they pass through a long series of trae compounds containing SO, in 
gradually increasing proportions. In this way no portion of the 
active materials loses its conductivity nor is cut off from electrical 
connection with the remainder, and its easy and rapid desulphation 
on recharge is thereby provided for. 


End of Discharge.—This absorption of SO, does not and cannot 8? 
on until the molecules are fully sulphated, because at some intr 
mediate stage their electrical resistance, which previously bas only 
been increasing slowly, commences to go up with extreme rapidity 
This change is necessarily accompanied by an equally sudden 
rapid fall in the cell's potential difference, which soon passes below 
the usual limiting value ; but if the circuit is still maintained the 
internal resistance goes on rising, and in a short time the T T 
difference is reduced practically to zero. Most probably the rapi 
acceleration of resistance sets in when the molecules of acht 
material have attaimed the respective proportional composito 
Pb,0,SO, and Pb,SO,. 

Reversal.—If the current is kept flowing through the cell by mest? 
of an external E.M.F., reversal now commences. No further sul 
tion of the active materials takes place, the proportion of SO, pre 
in the molecules remaining constant throughout this stage, but l 
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gradually passes over to peroxide at the negative, and vice versa at 
the positive, until their composition, as given above, js exactly 
reversed. Here again the change is only effected through a whole 
series of intermediate compounds, and the molecules retain their 
complex structure intact. 


Recharge.—The recharge of a cell, whether in continuation of the 
reverral or as the normal charge following on a discharge, consists 
essentially in the gradual withdrawal of SO, from the molecules 
until allotropic lead and lead peroxide are again reproduced. Other 
reactions on charge are only incidental £o far as the active materials 
are concerned. 


“ Sulphating "— Using this word in its well-understood technical 
sense, sulphating consists in the breaking up of the complex 
molecules, containing more or less SO, into a number of simpler 
and independent molecules of normal !ead sulphate and of lead or 
lead peroxide. This rearrapgement of structure destroys the con- 
tinuity and conductivity of the active material, and at the positive, 
if not at both electrodes, is accompanied by an increase in bulk which 
may lead to the breaking up of itself and its support. Nothing 
further is needed to bring about this change than rest on open 
circuit ; but the instability of the compounds appears to be largely 
proportional to the percentage of SO, present either in the active 
materials or in the electrolyté—that is is to eay, it incresses with the 
extent to which the cell is discharged and with the strength of acid 
used in it. Probably local action, due to impurities and other causes, 
plays an important part in facilitating the same result ; and a still 
more favourable condition is the excessive weakening of the acid 
ane in the pores of the active materials during discharge. 

It will be observed that the foregoing views are entirely based on 
the possibility of the active materials existing in two distinct mole- 
cular states : an allotropic one involving a complex structure and, 
although unstable, corresponding to the normal and healthy w orking 
condition of the cell, and a simpler and more stable one, but 
identical with the undoubtedly deleterious condition known as 
* sulphated.” From its very nature direct proof of this assumption 
is almost impossible, and a: the indirect arguments are mostly theo- 

retical and require a consideration of some of the purely chemical 
characteristics of the lead compounds, I have dealt with them 
separately in the second part of this Paper. Inm it I have also traced 
out in more detail the different changes that must ensue in the cell 
according to this hypothesis, for the way in which it enables us to 
furnish a consistent and reasonable explanation of the cell’s behaviour 
in every respect appeara to me to furnish one of the strongest argu- 
ments in its own support. One obvious objection to the theory may 
be referred to here. Involving, as it does, the formation of numerous 
sulphated lead compounds of infinite composition, it runs counter to 
the usual text-book chemistry, which draws an absolutely hard and 
fast line between chemical compounds and mechanical mixtures. 
In recent years, however, the rapid advances made in our knowledge 
of physical chemistry have provided much evidence obtained from 
very different sources, such as the properties and behaviour of alloys 
and of aqueous solutions, all tending to prove that substances may 
exist whose components do not apparently follow the law of combi. 
nation in multiple proportions, and yet must in other respects be 
regarded as true molecular and chemical compounds. Of this nature 
are the compounds normally formed during the discharge, reversal, 
and recharge of a lead cell. 

From this basis of theory we can now proceed to the consideration 
of some points of more direct practical importance. In the first 
place, it it is true that the molecules of active material inevitably 
cease liberating electrical energy when tliey ate about 50 per cent. 
sulphated (giving on analysis 44 per cent. by weight of unaltered 
peroxide at the positive and 40:6 per cent. of uncombined lead at 
the negative), owing to a sudden and large increase in their electrical 
resistance at that stage, then the actual performance of commercial 
storage cells approaches far nearer to the theoretically possible maxi- 
mum than has hitherto been supposed. If it could be effected 
electrically, the complete sulphation of llb. of lead would liberate 
118:5 ampere hours, and the complete reduction to sulphate of Lb. 
of lead peroxide 102:5 ampere-hours ; but I consider that the real 
standard of perfection should be just half these values—that is, 59-25 
and 51:25 ampere-hours respectively. (The figures for the peroxide 
are based on the assumption that its proportional composition is 
PbO, ; if it is hydrated its possible output will be slightly less.) 
The active materials of well-designed aiid properly formed Planté 
type electrodes do, I think, often approximate to f se de. uts when 

ischarging at low rates, say in nine to twelve hou d, judging 
Írom the analyses of the positive paste in the E. P. S. ce. 8 by 
Prof. Ayrton in 1890, the active material of Faure type electrodes 
is also capable of doing t0 ; but in this special instance the previous 
treatment of the cell was exceptionally favourable, and as on a 
12 hour discharge rate its capacity came out about 33 per cent. 
above its listed value, it had evidently been worked up to a state of 
efficiency but seldom attained, still less maintained. In practice, 
pasted electrodes hardly ever give more than 30 to 40 ampere-hours 
per pound of positive or negative active material, while about half 
these values is probably a more usual figure, for, although the 


specific output of the active materials in new ‘electrodes is often high, 
yet in many cases it decreases considerably with use; and if the elec- 
trodes are of faulty design or manufacture, or the cells not properly 
looked after, it may drop to almost any extent. However, with all 
electrodes, whether of the Planté or Faure type, there is a very con- 
eiderable falling off in the specific output of the active materials as the 
discharge rate is increased. The exact amount and curve of decrease 
varies with every different make of cell, but the best of them do not, 
at a three-hour rate, give more than two-thirds to three-quarters of 
their output on a nine to twelve-hour rate ; while if discharged in. 
one hour their output is only abont one-half or even less. After all, 
then, there is still some considerable margin left for improvements in 
the satio of output to weight, especially when rapid discharges are 
required ; and these are often preciselv the cases where a reduction 
in weight would be of the moat importance and use, provided it were 
not effected at a sacrifice of durability. 


It is evident that to obtain the maximum output from any active 
material the electrolyte must have access to each of its individual 
molecules, so as to include them all in the electrolytic circuit ; and 
its porosity therefore must be eres ly molecular. That is to say, 
in addition to the spaces that exi-t between the small visible par- 
ticles of materal, each of there particles must itself be porous 
throughout. Most negative active material necessarily fulfils this 
condition, as the electrolytic reduction of the oxide or other insoluble 
alt employed must leave each molecule of lead eurrounded by 

a space, also of molecular proportions, previously occupied by the 
other elements in combination with it. 


The case of positive active material is somewhat different. If it 
is prepared from s:lta, such as lead sulphate or lead chloride, pos- 
sessing about twice the bulk or half the density of lead peroxide, its 
molecular poro-ity is initially provided for just as it is in negative 
active material; but if it is obtained from litharge or minium or 
other compounds whose density is about the same as that of the 
peroxide itself, it is not at first sight evident how it can possess any 
porosity beyond the spaces between its visible particles ; while if it 
F produced from solid ‘metallic lead by a formation of the Plante 

type, no porosity of any kind seems to be provided for. In all 
the-e carer, however, the materials, before being peroxidised, 
no doubt pass through an intermediate stage of partial sulpha- 
tion aceompanied by a proportional increase in bulk, so that 
in this respect the conditions are to some degree the sime as if 
lead sulphate had been the original raw material. That some such 
growth of the positive active material does take place during its firat 
formation is shown by the expansion of its support which almost 
invariably attends this process, whether the electrodes be of the 
formed or pasted variety. But although the pores and spacing are 
there, they are quite inadequate to contain anything approaching 
the amount of electrolyte required for the full discharge of the active 
material surrounding them. Negative active material sufficiently 
porous to hold its own volume of liquid will have what is sometimes. 
incorrectly called a “ den- ity of 5-7 (half the density of solid lead, 
11-4) or, as I prefer to term it, a 50 per cent. porosity ; and this isa 
good average figure for the spongy lead in commercial cells. Lead 
peroxide being bulkier than lead, positive active material is, as a 
rule, not nearly so porous, and a good average materiel will cer tainly 
not have more than a 33 per cent. porosity, or a so-called density of 
about 6:3 (two-thirds that of solid PbO,, 9:45) and it will only 
contain one-half its own volume of electrolyte. Now, solid lead. 
requires about 24 times and solid peroxide about 16 times their own 
volumes of dilute sulphuric acid, sp. gr. 1:200, for their 50 per cent. 
sulphation, with a fall of acid strength to sp. gr. 1:150 ; so that 
negative and positive active materials of good average porosity can 

only contain about th and And respectively of the quantity of 
electrolyte necessary for their complete discharge under these con- 
ditions Even if the whole of the acid were abstracted from the 
5 in the pores, leaving nothing there but water, then the 

tive and positive active materials could respectively contain 
5 y about 3th and prth of the necessary amounts of 1-200 acid, or 
about 3th and 45th it 1:300 acid were employed. 

These figures show very clearly how entirely the output of a lead 
cell is dependent on the diffusion of acid from the main body of the 
electrolyte into the depleted solution in the pores of its active 
materials. As long ago as 1889 Messrs. Duncan and Wiegand called 
attention to some of the results that must ensue if proper diffusion 
were not provided for ; and Messrs. Gladstone and Hibbert, in their 
communication to this Institution in 1892, also indicated some of the 
effects probably due to this cause. In the latter instance, however, 
they were considering the matter chiefly in its relations to the 
E.M.F.s of cells under various conditions ; and I think it yet 
remains to be recognised how far-reaching are the consequences of 
defective diffusion, and how many of the faults and shortcomings of 
the cells may be attributed to it. Rightly to comprehend the ecope 
of its action, it is advisable to consider in some little detail just 
what takes place in the active materials of à cell when discharging 
at some rate sufficiently high to bring the effects of imperfect 
diffusion well into play ; that is, at a rate which reduces its output 
considerably below what can be obtained at slower rates. 
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It is impossible to say the exact proportions in which the different 
parts of the active materials will contribute towards the discharge 
current on first closing the external circuit, for this largely depends 
on the relative resistances of the electrolyte and the active materials 
themselves—a very problematic question. Lead in a eolid state has 
only about one-twelfth the conductivity of copper, and in the porous 
condition its specific resistance is almost certain to be very much 
higher, but even then it is no doubt considerably less than that of 
the electrolyte ; so, as regards the negative electrodes, the layera of 
active material nearest to the opposing positives will tend to supply 
more than their due share of the total current. On the other hand, 
although lead peroxide is one of the best conductors of electricity of 
any solid compound substance not entirely metallic, ita specific 
resistance is of the order of a fluid electrolyte, and is probably 
higher than that of the ordinary acid solution in a cell; there- 
fore at the positive electrode it is possible that at first the inner 
layers of active material may discharge a little more rapidly than 
the others. At both electrodes, however, the distribution of the 
work is also affected by other conditions, such as the nature and 
position of the conducting support ; and, on the whole, it will be 
simpler and not much amiss to aseume that the initial contribu- 
tion of every molecule of active inaterial to the discharge is approxi- 
mately equal, provided that sufficient time has elapsed since the 
previous charge for the strength of the acid thoroughly to equalise 
itself throughout the pores. But tbis state of affairs begins to 
alter immediately after the discharge has commenced. The diffusion 
not being sufficiently rapid to supply acid to all parts of the 
electrolyte as fast as it is being withdrawn by the active material, 
the solution becomes graduated into a series of layers or 
strata (assuming the active materials are of uniform porosity 
throughout) of different strengths, those layers directly adjacent to 
tbe sutface undergoing practically no alteration, while the innermost 
layera will be the most weakened. This change must necessarily be 
accompanied by a variation in the E.M.F.s acting at different parts 
of the active materials, for it has been demonstrated by several 
researches, notably those of Messrs. Gladstone and Hibbert and of 
F. Streintz, that the E. M. F. of a lead-lead peroxide couple in dilute 
sulphuric acid depends on the strength of the electrolyte Roughly 
speaking, it slowly decreases from 2:05 volts in 1:200 acid to 
1:85 volts in about 1:030 acid, and then drops away rapidly to 1:45 
volt, the E. M. F. of the couple in pure water. Consequent in its turn 
upon the variations in the E.M.F., the relative rates at which the 
molecules generate current are correspondiugly affected throughout 
the active materials, for only by that means can a uniform potential 
difference be maintained between every portion of the opposing elec- 
trodes. Inthis way, too, the inequalities in the strength of the elec- 
trolyte are prevented from pas-ing certain limits, because just as fast 
as the acid in solution diminishes so does the rate of sulphation 
which brings about this diminution decrease also, until at all 
pointa in the active material the absorption of acid and its replenish- 
ment by diffusion just balance each other, the net result being that 
the outer layers supply considerably more aud the inner layers con- 
siJerably less than their due share of the current. 


This unequal distribution of the work is not only maintained 
throughout the discharge, but becomes more pronounced towards 
the end, for the conditions which regulate the rate of diffusion are 
steadily growing worse the whole time. The active materials 
gradually increase in bulk as they sulphate, thereby reducing their 
porosity, and it is just those portions through which the whole of the 
diffusion to the interior has to take place that choke up soonest 
and most thoroughly. As the discharge proceeds, the E.M. F. falls 
fastest when the sulphation is most ra id, and & more equitable 
proportion of the work would then be thrown on to the other parts 
of the active materials, were it not that their output is limited by 
the rate of diffusion, so they can only draw on the surrounding 
electrolyte till its strength and their E.M.F. is correspondingly 
reduced. "Thus the potential difference between all parts of the 
opposing electrodes falls gradually and uniformly, and the variations 
of acid strength, small at first, slowly increase, until by the time the 
E.M.F. of the outermost layera working in the strongest acid has 
dropped to about 1:85 volt, solely by reason of their advanced state 
of discharge, the specific gravity of the solution round the inner 
layers will be 1:030 or thereabouts, and their E. M. F. also only about 
1:85 volt, although they may aot have done a tithe of the work of 
which they are capable. At this stage the specific conductivity of 
the active materials becomes the chief factor in controlling the 
further course of the discharge. The resistance of the outer and 
most sulphated layers goes up rapidly, and for a short time the 
burden of the discharge is probably taken up by the layers 
immediately beneath them. These, however, soon follow suit, and 
the resistance of the inner layers of the electrolyte, from which by 
now almost the whole of the acid has been abstracted, also being 
very high, the potential difference between the electrodes very 
quickly drops below the normal limit. 


It is now apparent why the output of a cell decreases so much on 
heavy discharges, and also why little or no increase of capacity can 
be obtained by using masses of active material of more than a certain 


thickness. The higher the rate of discbarge or the more impeded 
the diffusion, the less is the interior of the active material drawn 
upon for the maintenance of the current; while if either of thes: 
conditions is pushed to an extreme, nearly the whole of the work i 
done by a very thin outside Jayer, and by the time this is exhausted 
hardly any acid will te left in the electrolyte surrounding the 
remainder. Of course, as soon as the discharge is stopped fresh acid 
begins to diffuse in, and after a little while a further discharge is 
obtainable. By repeating this proceeding a sufficient number oi 
times, the larger proportion of the deficiency on the first discharge 
may be made up. 

Recharging is seldom effected at such extremely high rates as ate 
sometimes used for the discharge, but they must often be quite 
sufficient to liberate acid in the pores of the active material consider- 
ably faster than it can be dissipated ; and, although in this case the 
effects of imperfect diffusion are not so evident and the details of the 
procedure which brinzs them about are still more complicated, yet, 
following the same line of reasoning as has just been applied to the 
discharge, certain general conclusions may be drawn. The outer 
layers of active material will absorb more than their due proportion 
of the current, and by the time they are fully desulphated the inner 
layers, as yet only partially charged, will be surrounded by abnor- 
mally strong acid to enable them to maintain an equivalent voltage. 
Unless, therefore, the current is prolonged for a time after gassing 
has commenced and the end of the recharge only determined by 
a sufficiently high potential difference being attained, there 
is some likelihood of the inner layers not receiving their proper 
charge at all; and in any event the gassing, by expelling some of the 
electrolyte from the pores and destroying its continuity, must itself 
greatly retard the proces. 


Not only, then, is the ouput of a cell materially diminished 
through insufficient diffusion, but its durability and life must aleo be 
more or less seriously affected owing to the injurious conditions te 
which portions of the active materials and their metallic supportsare 
thereby subjected —conditions favourable to the breaking up of the 
molecular structure of the former with “sulphating” and all its 
attendant evils, and to the destruction of the latter by local action. 
These effects are chiefly experienced by the iunermost layers of active 
material, which work in abnormally weak acid towards the end of 
the discharge and abnormally strong acid towards the end of the 
charge, and in addition do not undergo that thorough desulphation 
on cbarging necessary to help to bring them back to their normal 
state. The outermost layers also suffer, however, inasmuch as they 
are liable to be over discharged to the point of reversal every time 
the full output is required from thecell. At the positive electrodes 
wherever the layer of peroxide in immediate contact with the 
support is broken up from any of the preceding causes, the metal 
itself will become exposed to electrolytic action and its sulphation 
and corrosion greatly facilitated. 


A third effect of imperfect diffusion is to reduce the electrical 
efficiency of the cell. In part it acts by lowering the average 
E.M.F. of discharge and raising that of recharge, the missing 
electrical energy appearing as heat generated at the end of both 
processes when the outside electrolyte diffuses in and mixes with that 
of unequal strength contained in the pores of the active materials 
But when this takes place the conditions of equilibrium previously 
existing as regards E. M. F. between all parts of the active material 
are disturbed ; local currents flow, more heat results, and conse- 
quently the ampere hours available on discharge are also somewhat 
diminished, and those necessary for recharge somewhat increased. 
The loss of energy due to these causes was pointed out and demon- 
strated by Mears. Duncan and Wiegand in 1889. It follows, and is 
indeed found to be so in practice, that the best efficiency of a cell is 
obtained by commencing its discharge immediately the recharge} 
finished, and vice versl. When the discharge rates are high or the 
diffusion poor, the difference may be cousiderable. Undoubtedly the 
abnormal sulphation is the most serious result of impeded diffusion. 
for not only does it directly depreciate the electrodes and bring about 
a permanent reduction of their capacity in proportion to the 
quantity of active material affected, but also, by choking up the 
space available for the electrolyte, it aggravates the causes throug 
which it was itself started, and so increases the temporary losses of 
capacity due to high discharge rates, besides reacting unfavoarably 
on the cell’s efficiency. The only practical method of determining 
the extent to which diffusion into the pores of the active materials 
provided for in a cell is to compare its outputs at different discharge 
rates. There have been cells on the market of the Faure type, and 
possibly are still, which show a steadily increasing capacity down t0 
a 30-hour or 40-hour rate. Such inadequate diffusion is due either t? 
the masses and layers of active material being too thick, or t 
the free access of the electrolyte*to their surfaces being 1 
much impeded, or to their porosity being insuflicient ; often 1t r 
brought about by a combination of these causes, The two forme 
conditions can easily be improved by proper mechanical design 
To compensate for the latter special devices are sometüme 
employed, such as perforating the active materials, or providing 
channels through their interior or enclosed spaces in their midst to 
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act as reservoirs of electrolyte ; but the more usual plan has been to 
mix various substances, such as magnesium sulphate, salt, sugar, 
carbon, and so forth, with the lead compound used for pasting, and 
to remove them afterwards by solution or the action of the forming 
current. Stil], when all these precautions are taken they will not 
increase the diffusion beyond a certain degree. That this is so is 
shown by those commercial cells of Planté type in which extremely 
thin layers of active material are employed with a very free access 
of electrolyte to their surfaces, for even these do not attain their 
maximum output at more than a 12-hour discharge rate, although 
there is very little diminution at about a nine-hour rate, but above 
this it falls off with increasing rapidity. The fact is, to go to the 
root of the trouble, the molecular porosity of the active materials, 
whether of the Faure or Planté type, needs to be considerably 
increased. If an ordinary active material prepared from a peste 
ef litharge or red lead could be enormously magnified, it 
would be seen that the minute spaces between the individual 
grains are very caverns in comparison with those that penetrate 
the grains themselves, and it is these latter which appear to prevent 
the diffusion from proceeding at more than a certain rate, no matter 
how large the former may The total porosity of an active 
material is in itself therefore but a very partial quide as to its capa- 
bilities. For instance, its molecular pores might be almost stopped up 
with irreducible sulphate resulting from improper treatment during 
its first formation or afterwards, and yet it could possess a very open 
structure as judged by a microscopic examination or by the quantity 
ef liquid it was capable of absorbing. Devices such as those just 
now mentioned may, within limite, improve the total porosity of 
ibe active materiale, but they leave their molecular porosity un- 
altered, for this depends almost entirely on the lead compound used 
as raw material, and is rigidly fixed by its chemical composition aud 
specific gravity. The only exception is in the case I have already 
referred to, where the partial sulpbation of dense materials, such as 
Pb, PbO, or Pb,O,, at an intermediate stage of their first formation, 
leads to growth and expansion and a consequent increa:e in their 
ultimate porosity. 'The molecular porosity of active materials of the 
Planté type, and of all those of the Faure type prepared from litharge 
or minium, is probably only about 25 per cent. and can hardly 
exceed 40 per cent., even assuming that a very heavy preliminary 
sulphation takes place. A more porous material is obtained by the 
electrolytic reduction of lead chloride which has had a small proportion 
of zinc chloride fused with it. The two form a molecular compound 
that sets to a crystalline mass of low specific gravity ; and when the 
zinc chloride and the chlorine of the lead chloride have been removed, 
every molecule of the lead remaining is surrounded by a space of about 
twice itsown size. It therefore a true molecular porosity of 
65 to 70 per cent., and is capable of holding about two-thirds of its 
own apparent volume or twice its actual volume of electrolyte. 

This active material perfectly fulfils the proper conditions as 
regards the quality of its structure, but as regards the degree of 
porosity it is only a step in the right direction. In the ideal active 
material every one of its molecules should be surrounded by space sufficient 
to hold enough electrolyte for its complete discharge, so that no diffusion 
has to take place either from outside or between different. parts of the 
active material itself. To achieve this result it must be able to contain 
not merely twice, but ten to twenty times its actual bulk of electrolyte, 
corresponding to a molecular porosity of 90 per cent. to 95 per cent. 

It i8 of course one thing to indicate the ideal conditions, and quite 
another to show how they are to be attained. The problem is to 
prepare an active material possessed of an extremely high molecular 
poro without too much reducing its cohesion and mechanical 
strength generally. There are, at any rate, no fundamental difti- 
culties in the way. Many substances exist, such for example as 
carbon in the form of charcoal which prove that porosity and 
strength can go together. A remarkable instance js furnished by 
* block magnesia,” a basic magnesic carbonate, which has a 90 per 
cent. to 95 I cent. porosity and can take up about nineteen- 
twentieths of its own nominal volume of liquid, and yet will with- 
stand a crushing strain of more than 80lb. per sq. in. Given an 
active material with similar qualities, practically the full theoretical 
output corresponding to a 50 per cent. sulphation could, I believe, 
always be obtained from a cell, nó matter how high the rate at 
which it were discharged. But what is of still more importance, the 
durability of the cell should be immensely increased and its life 
proportionately lengthened ; and most of the causes that give rise to 
&bnormal sulphation being eliminated, there would be little per- 
manent Joss of capacity or electrical depreciation. Then, too, an 
exceedingly high electrical efficiency should bə realised, for the dis- 
sipation of energy in the form of heat would be reduced to an almost 
negligible quantity. 

If all these improvements are possible, there is yet hope that lead 
cells may eventually fill their unique position as the sole practical 
means of storing electrical energy far more adequately than they 
have hitherto done; but whether or no this comes about, I feel 
assured that no substantial advance remains to be effected except in 
the direction I have indicated, and the only other alternative will be 
to discover a new combination altogether. 


(To be continued.) 
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AN ACCUMULATOR. €HARGE-INDICATOR. ` 


No. 3 of the Centralblatt für Accumulatoren- und Elementenkunde 
5 a description, by Prof. Bellati, of Padua, of an apparatus which 
as been designed for the purpose of showing the amount of charge 
which has been put into or withdrawn from an accumulator, so that 
its condition at any period of its working can be seen at a glance, 
and losses due to over-charge or to over-discharge may be avoided. 
After dealing with the early methods for the purpose which were 
tried by Crova aud Garbe, and the instruments of Parker and Roux, 
which depend on the change of density in the electrolyte, Prof. 
Bellati says that these instruments were found unsatisfactory in 
practice on account of their costliness, and that they could not be 
Te eee as the metal portions of them were corroded by 
the acid. : ' ij 
There is, however, another method for the determination of the 
density of a fluid which, so far as he knows, has not been employed in 
the case of accumulators. It is based on the principle that, in the 
case of two vessels communicating with each other, the height of the 
fluid in each above the dividing layer is in the inverse proportion. to 
their density. An apparatus constructed on this principle may be 
constructed as shown in tlie accompanying diagram. AA is a glass 
cylinder which has an opening, F, on its lower side. On its upper 
side it is prolonged into a tube, A B C, which at first rises verti- 
cally, and then in the portion B C slopes towards the horizontal. 
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This portion is divided into millimetre: Above A A and up to a’ 
certain point, M, the apparatus is filled with a liquid which is lighter 
than the electrolyte, and does not mix with it, such as petroleum. 
The electrolyte surrounds the apparatus up to the level D, and also 
fills the lower half of the cylinder below A A, so that there is. 4 
condition of equipoise when the colunn of the electrolyte D A 
weighs as much as the column of petroleum M A of equal section, 
and as the density of the electrolyte varies the height of the column 
of petroleum also changes. As the area of the layer which separates 
the two fluids is great in proportion to the sectional area of the tube, 
the changes in the height of the petroleum column only show in its 
upper end, The slight bend B C greatly increases the sensitiveness 
of the apparatus, because the change of place of the meniscus M is 
greater than would be the case with the employment of a vertical 
tube in the proportion of 1 : sin a. If the apparatus is firmly attached 
to the cell of a discharged accumulator whose E.M.F. is 1:80 volts 
to 1:85 volts, and the position of the meniscus marked, then, and 
when it is fully charged, the interspace on the scale can be marked 
in divisions which will give the amount of charge in the cell on’ 
an arbitrary scale; or the interspace between the position of 
the meniscus on full charge, and full discharge, may be 
graduated in ampere hours. If it is desired to do this, the 
tube must be suitably bent, which may be effected by slipping. 
in & horizontal connection whose axis is perpendicular to the 
axis of the tube. The point of intersection of these two 
axes will be zero, and will always remain at the same height 
whatever the inclination of the tube. When the accumulator is 
discharged, the apparatus can be raised or lowered so as to bring the 
meniscus of the petroleum to zero. To prevent the zero point coming 
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on the bend of the tube, the first part of the bent portion may be 
given an U shape. 

The seneitiveness of this indica'or is very great, but certain pre- 
cautions must be observed in using it. In the first place, it is 
necessary to be able to observe accurately the position of the menis- 
cus, even when the tube is very little bent, and this can be effected 
by the employment of capillary tubes, as in this case the memisens 
shows very plainly. Further, the level of the surface of the electro- 
lyte must not alter by evaporation, which may be prevented by 
covering it with a layer of heavy oil ; or the original level may be 
maintained by the addition of water. Another source of error is 
caused by change of temperature, the liquids inside and outside the 
indicator having different coefficients of nsion ; and tbis error is 
best avoided by maintaining the temperature of the battery room as 
constant as possible. 
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ELECTRICITY WORKS ACCOUNTS. 


| Chelsea Blectricity Supply Co. (Ltd.). 

The secounts for 1899 of the Chelsea Electricity Supply 
Co. show excellent results of operations during the year. 
Additions to the lamp connections have raised the total equiva- 
lent to 129,000 8 c.p. lamps, or by nearly 14 6 per cent. Still 
more satisfactory is the advance made in the output, which at 
1,428,822 units sold indicated an increase of 17 per cent. 
over the 1898 figure. 

In October the company introduced the maximum system 
of charging for supply—fixing the initial charge at 6d. per 
unit for 14 hours and at 3d. per unit consumed afterwards. 
In view of the fact that previously the charge was a uniform 
one of 6d. per unit, except to & few large consumers, this 
innovation means a material reduction in the average price, 
and to it is probably due the slight drop which even now 
is visible in the average revenue figures. Iu spite, how- 
ever, of the diminution in the receipts, owing to & general 
lowering of ihe costs items the financial results have 
been more than maintained. The working profit was £20,107, 
representing 5°57 per cent. on the mean capital—an excellent 
result, considering the large capital expenditure which took 
place during the year. The depreciation fund was allocated 
£3,182, while £1,096 was set aside to reserve as provision for 
ihe high cost of coal which is prevailing this present year. 
Inclusive of the balance from 1898, there was available for 
distribution £12,000, out of which dividends of 6 per cent. per 
annum on both the preference and the ordinary shares were 
divided. 

Not the least interesting or satisfactory feature of these 
accounts of the Chelsea Co. is the very general reduction of 
the costs which has been effected. At the rate of output and 
load factor (10:8 per cent.) prevailing, all the important items 
without exception present figures uniformly below what might 
have been expected. The fuel item at practically 0-7d. is a 
most satisfactory result under the conditions which obtained 
during last year in the coal trade. 

To facilitate comparison we repeat the following table :— 


| | Equiv. | | Mar. 
No. of Output. Work- Ord. | Plant 

Year. | con Pas | Units nece: ing | div. capacity. supply d 
| sumers ions. sold. profit. 7 KW, iN. 
1889 93 8,730 eT E m 

1890 252 19,89, .. 46, 078 E548 2t6 

1891 27,500 , 290,458 10,173) 1,750 449 

1892 34,876 357,162 12,523) 4,319 23 ae 

1893 40,665 402,248 15,752 6,269 5 885 
1894 47,286 469, 515 15,486 8,086 5 885 476 
1895| 715 | 57,554; 577,770 17, 165 9.890 5 1,205 638 
1896 | 972 | 80,460 815,764 21, 355 10,62 5 1,310 980 
1897 | 1,190 | 96,638 1,061,970 27,382}14,555 | 6 1,860 1,5:0 
1898 | 1,416 | 112,700 1, 220, 198 51.50/10, % 6 2,260 1,390 
1899 | 1,690 | 129,000 1, 428, 325 54, 988 20,107 6 3,100 1,58) 


Brompton and Kensington Electricity Supply Co. (Ltd ). 

Evidence of excellent progress is contained in the accounts 
of the Brompton and Kensington Electricity Supply Co."— 
formerly the ** House-to-House Electric Light Supply Co." 

During 1899 885 new consumers, with the equivalent of 
15,002 additional lamps, were connected to the mains, thus 
raising the total lamp connection by nearly 19 per cent. The 


output has now reached the enviable stage when the number ! Tingwton- upon. Huli (Mun.) June. 9, 199 Yarm 


of units sold has te be expressed in seven figures. Tho actual 
increase was about 27 per cent. | 

Owing f a substantial reduction of 0:8d. per unit in the 
aggregate costs, in conjunction with the increase in the 
output, the working profit shows the gratifying return of 
10 per cent. on the mean capital. This compares well with 
the 8:4 per cent. of the preceding year, and is the more 
worthy of commendation in view of the large capital 
expenditure which has taken place during the year, as well 
as of the material reduction in the average revenue received 
per unit. A large amount of substitution of plant has been 
effected in the station, and in order to meet the net cost of the 
plant removed £2,500 was appropriated from the net revenue 
account, together with £7,000 from the depreciation fund. 
In addition to this £2,500, £4,500 of the working profit was 
placed to the depreciation fund, which now stands with 
£11,500 balance. 

Interest charges absorbed another £1,018, and there was 
available for distribution £10,827, out of which were paid 
dividends of 7 per cent. and 6 per cent. respectively on the 
cumulative preference and the ordinary shares. 

With the exception of the fuel item, all the costs have been 
reduced, and, even considered in relation to the high load 
factor of 19:8 per cent. which characterised the load, they 
show very satisfactory values indeed—the fuel item not 
excepted. 

Perhaps the management and property charges still slightly 
exceed the normal, but they have shown a good movement in 
the right direction. 


The following table indicates the progress made since 1889: 


: ! : | | | : 
No. of Equiv. Plaat Max. Work- 
Year| con- | lamp con- | Output. capacity. demand. eee ing 
|sumers. . nections. | KW. KW. om profit. 
1889 78 | 4520 98 " » " aa 
1890 248 ! 13,665 DI 309 E. £5,010 | £385 
1891: 373 19388 | 247.861 300 250 8328 | 2990 
1892, 471 23,700 | 313,484 450 | 306 10.689 | 2857 
1893 599 28,429 | 358,506 550 | 351 12064 | 4,231 
1894: 755 $5, 400,911 550 410 13,696 | 6,264 
1895 | 932 | 44162 | 476,714 930 | 520 | 15,395 | 68n 
1896 1,164 | 65,265 | 643,693 1,325 658 | 17,412 | 9,032 
1897 1,16 66,364 | 811,255 1,410 | 809 20,811 | 12033 
1898 1,777 80,301 974,618 1,460 917 24,907 14,005 
1899 | 2,112 303 , 241,359 1,810 1,105 30,417 j1818l 


The following is a list of electric supply works the accounts 


Aberdeen (Municipal)...... Jan. 12, 1900 (Mun.) April U. 189 
Ayr (Municipal)..... : . Sept. 22, 1000 Lancaster (Municipal). eg 19, 1900 
Bath (Municipal) .......... 1900 Leeds (Municipal) Deo. 1,189 
ood ania ) edes 19, 1899 Leloestar (Munici 3 Jan. 96,194 
uniolpal) ........ » » Leyton (Municipal) ........ 8, 130) 
ham (Company). . . Sept. 16, | Liverpool (Municipal)...... Jane 9, « 
Blackburn (Municipal) ...Jan. 19, 1900 Londonderry (Municipal) . Feb. 16, 1999 
( ....Bept. 29, 1800 Manchester (Municipal)... 11, 18% 
Bournemouth (Company) .. April 28, „ | Newcastle and Distriot(Co.) Oc. 6, „ 
Bolton (Muni ) err Nov. 94, ,, e-apon-Tyne(Oo.) Aprilli, . 
Bradford (Municipal) ...... A M, „ bad eu Montani ) Des, 15, » 
Brighton (Municipal) ...... 12, , |No ton (Company) . 20, « 
Bristol (Municipal)... . . July 14, „ Norwich {Com Pees ov. 17, 
Burnley (Municipal) ...... Aug. 95, ,, Notting Hill (Company =... Mar. 16, 190 
Burton-upon.Trent (Mun.) April 21, „ Nottingham (Municipal) . July 21, 18?) 
Bury (Municipal) .......... 22, „„ Oldham (Municipal) ........ Dec I. n 
Cambridge (Company)) Mar. 10, „ Oxford (Company) ........ May 19, » 
Cardiff (Municipal) ........ 15, .. | Pontypool (Com ) MEINE May 5 
Cross (Municipal)... Mar. 9, 1900 Portsmouth (Mani ... July 14 » 
Chelsea (Company) ........ Mar. 81, 1899 Prescot (Company) oo. DOG. ' 
eltenham (Municipal)....Nov. 10, „, n( pany Sept. 29, n» 
eater (Municipal)........ une $i Reading ( —— Oct. 13, » 
City of London (Company). May 12, „ | &ichmond (Company) ...... Oct. 18, „ 
Clerkenwell (Company) ....Aug. 18, Salford (Municipa!) ...... Feb. 72, 100 
Coventry (Municipal) ues Dep: 23, 1900 Nov. 8, 189) 


j (Com OET) , 
St. Helens (Municipah ) Dec. 8, 


Croydon (Muuicipal) i 

Derby (Manici —€—— Jan. 96, „ It. James & Pall Mall (co.) .Feb. 16,19?! 
Dewsbury (Municipal). Nov. 94, 1800 St. Pancras (Vestry)........ May 96,13) 
Dover (Company) ........ June 2, „, ee e .... . . Dec. 29 » 

Dundee (Municipal). Jan. 12, 1900 Shoredi N N, n 

Eastbourne (Company 2. . Feb. 2, „ | Joutham (Municipal) . Nov. 10, » 

Edinburgh (Municipal) . . . Nov. 17, 1899| South (Municipal) eee July 7. „ 

Exeter (Municipal) ........ Aug. 6, 1898 South Shields (Municipal)..July 7, » 

Glasgow (Municipal) ......8ept. 1, 1899 Stafford (Municipal)........ E 

Guildford (Com p ians May 6, „„ Sunderland (Municipal)....July 8. . 

Halifax (Municipal)........ July 21, , |Tauntan (Municipal) ......June 16, „ 

Hammersmith (Vestry) .. ay 260, „ Tunbridge Wells(Mun.) ..Sept. l, n 

Hampstead (Vestry) ...... ug. 25, „ | Wakefield (Municipal). .. Dec. 1, » 

Hanley (Municipal) ........April 28, „ | Walsall (Municipal)... .. June " 

Harrogate (Municipal) .... Oct. 90, andsworth (Com 


Td e EE ph -AT a i 
H . 81, 1890| Windsor (Company) 
do PaT) ioina y oa. it " n m 
Islington (V. „e OOt. 87, s ) l 
gton & Knightsbr'(Oo.) Mar.16, 1900| W ester (Municipal) ~~ Ape 4 " 
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| S. BROMPTON & KENSINGTON. CHELSEA (LONDON). 
Undertaking Worked by. n= m =a mm me mm =a a The Brompton and Kensington Electricity |f| The Chelsea Electricity Supply Co. (Ltd.) 
Date of Commencement of ae eee ee January, 1889. [Supply Co. (Ltd.) September, 1889. 


System of Suppli) .. . ..... —.— Alt. -curr. trans. feeding low-pressure network. ||| Continuous-curr., with dynamotor sub- stations. 
Chief Engineer . emm rmm m [H. W. Bowden. Percy Still. 
€ . — — — — —— — ——— 


YEAR ENDED DEC. 31,1898. DEC. 31, 1899. DEC. 51, 1898. DEC. 31, 1899. 
mT QUANTITIES— 
nits genera some me o om o e o a o oue E — — — . — —— Pm a — — — 

e . vm e om oco 974,618 1.241,369 1,220,198 1,428,323 

" gold to consumers 9» m) m e 2 tn — 2 1,220,193 1,428,525 

„ sold for public lighting, &. 2222. 500 — nil — 

„ used on works YU (——— ET g^ E — 22 P 3 
UNITS SQLD PER 8 C.P. LAMP AORERE ences cece i Y : 4 
Maximum supply demanded ....-.-.-.-.-.-.-.-.-—- 917 kilowatts 1,105 kilowatts 1,390 kilowatts 1,580 kilowatts 
Number of public lamps. .. sss. us s =s oa » =s es oun sos nes sas sas oe 2 arc^ arc nil nil 
Number of consumers s.. 0 1,777 2,112 1,416 1,690 
Connections to mains in B-c.p. lamps ........-.—.-.- 80,301 95,303 112,700 129,000 
CAPACITY OF PLANT IN 8.C.P. LAMPS „unu sm sm imom 45,600 56,600 70,650 96.900 
CAPACITY OF PLANT IN KILOWATTS „u na 222 — e — ^ ae 2.960 3,100 PPS 

Per kilowatt Per kilowatt Per kilowatt Per kilowstt 
CAPITAL— . TOM. | eapacity. | Total. | “capacity. || Total | capacity, | — 7999 -| capacity. 
AUTHORISED (TOTAL) „ese: su var sas san me sen smn -+ mm m 249500 | £171 £249,500 | £138 — XM AT = 
Share TT ——— T Ji. d 199,500 137 199,500 110 £200,500 £837 £400,500 £129 
Loan (including Debenture charges). --- | 50,000 84:2 50,000 276 —a em — 4 i 
RECEIVED (TOTAL) .—.—..-—————— | 190,635 131 208,305 115 292.620 129 338,430 109 
Share —— mom ———m—̊—v— ——— — — 2 140,635 96:4 158,305 874 200,500 88:7 200,500 64:7 
Loan (including Debenture charges). =.= =.= | 50,000 542 50,000 216 92,120 40:8 137,930 44:5 
‘AUTHORISED BUT NOT YET RECEIVED (TOTAL) ..... | 58.885 40:3 41,195 22-8 — al a * 
Share (unissued)— ...... me | 58,865 40:3 41,195 22:8 nil mrs 220,000 61:5 
Share (uncalled) —— 2 2 —— — . —EU—ñö — m — — qnd — nil — — xL 
Loan (including Debentures) „=.= .. sss »= se nee ses » = S = i mace is | x zi = 
REPAID (TOTAL) eC CeCe „% 4 eee „„ — — — — — — — — — 
RESERVE OR SINKING FUND nce 2... — — = = 46,818 20:7 48,605 157 
DEPRECIATION FUND  .—.—.— 2. —.— 14.000 9:59 11,500 6:35 8,670 3:81 10,270 31 
EXPENDED (Tor ATI)... | 177,538 122 186,212 103 332.291 147 389.835 126 
Lands and buildings... ...... | 19,089 1351 20,294 11:2 91,829^ 41:9 114,960^ 
3 „„ „„ „ SII B „„ 8 Xs vp 52:2 8 a qeu ie 
*-—-— n —— et 9 o et — 2 9 EE 64, 56 44 68,11 37˙6 0 75 . ; . 
, Miscellaneous ......... ——————— ui Oat nce 2,375 1°63 3,401 1:88 15,002 6°64 | 15,081 4°86 
BALANCE OF CAPITAL ACCOUNT... . | +13,097 897 1222093 | +122 | -39671° | -176 51405 | -166 
| ,, BEVENUE- Total. Per unit sold. Total. ber unit sold Total. Per unit sold] Total. Fer unit sold. 
M ens t —— e n | £24,907 6:138d. | £30,417 Hay £31,363 6171d. | £34,988. | 58814. 
— from guppljxỹ . reruns ———— 23,379 5°760d. 28,912 595d. 29,474 5'800 N 33,449 5'624d. 
, " meters, ke. —  — —— 1,489 0°365d. 1,491 0: 288d. 1,215 0°239d. 1,440 0:2424. 
n public lighting „„ „ „ „„ „% „ „„ «„ „ III — | — — — — — — — 
Bale of lamps, kc. „ „„ „ „ «, % „4 „%PÜ — — am" — — — ene a 
4 miscellaneous STO ty i 47 000124. 15 | 00034. 674 | 01834. 99 00017. 
EXPENDITURE OUT EVENU 
EE — ce Heb eu | paea | egg etinm je 
Generation of electricity — N 6% | 15824. | 7241 | 1400d. 8,3244 | 1638d. | 8,3364 | 1014. 
Fuel (including is 8 Seeed 2,784 | 0°686d. 5,648 07054. 4.495 0 8844. 4,152 0:6984; 
Oil, waste, water, stores s=... — om patoas on 439 0:108d. 434 0°084d, 661 0°130d. 594 0°1C0d, 
Wages at station eee ee ————— — 2,398 |  0'591d. 2,645 0°512d, 1,752 0°345d. 1,709 0˙287d. 
Repairs and maintenance at station se sesso: 601 0:1484d. 515 0°099d. 1,218 0°240d, 1,296 02184. 
Distribution of electricity |....... .. smes mss Saksa tiris 288 0'07 1d. 448 0:087d. | 1,536 0:302d. 1,768 s 0*297d. 
TOM, ˙ eia eor rit ano ————— 224 0'055d. 349 0°068d. 949 0:1874. €60 + 01454, 
Repairs, renewals of mains, &c, „ss, = sæ s = » ms s ms sm s me 65 0°016d. 99 0:019d. | 585 0:1151. £03 |  Q'155d. 
' Public lighting ALII ——— — — 2 eee — — — — — Meis — PL. 

. Attendance —— 232 es „„ „. —ů 2 9 ee ee — Lnd — —— | -— — a+ 3 
Beep"Wall in sacu bi coda wan tive n ĩ⅛ ser d oim eni duin - — — — — — a == To 
3 AND PROPERTY CHARGES. aanus 4,331 1067d. | 4543 08804. 4841 2 4,777 99977 

z MM osse AAV ER A — — — — "UU iG. í We 

% ainra ˙¹w-w- mm 1,867 0:337d. 1,498 0:290d. 1,859 0*366d. 1 936 Od. 
FF . dibe TE MEO SE 2,964 Od. 3,059 0:590d. 2,975 0'586d. 2,884 0*476d. 

Salar ies MITTIT IL E T IM 1,892 | 004604. 1,888 0°385d. 2,255 ¢ 0˙439d. 2,137: 0° 359d. 
Stationery, &. — MÀ E — 149 00374. 131 0:0254d. 145 0:029d. 140 0°024d. 
Establishment charges. . . ...... Š 308 | 0-076d. 300 | 0-058d. 266 | 000524. 260 | 00444. 
Law charges, Ke.. . UTER — can oss 615* ' 0'15ld. 631° 0°122d. 3327 0:0654. 297" 0:050d. 
to 
FINANCIAL RESULTS re Total eib erpades| Tete ch nde Total. cap exp'ndod 
"WORKING PROFIT FOR TR . 8 £14,066 | 839% | £18,181 | 100% 216662 550% | £20,107 557%, 
Sum carried to Depreciation Fund . 4000 | 2383% 7,0007 3:85% 2,500 0:825; 5,182 9.857% 
Sum carried to Reserve or Sinking Fund ......... — - — — 12,7809 | 4227, 1,096 ' 0505/7 
Net interest on loans (incl. Debenture charges) ... 1,507 0:898% 1,013 0:558% 2,736 0'903% 4,802) 1:33% 
BALANCE FROM LAST ACCOUNT ....2..2.....ccceccesseeves 226 0135% 159 0:088% 1,652 0:545% 923 dvd 
eae AVAILABLE FOR DISTRIBUTION, &c, ...... 8.785 523% 10,327 5'69% 12,923 4:26% 12,000 2 * 2 
ORDINARY DIVIDEND PAID —.—.—.—.—.— 65 = 6% — 67; — 6% — 

_ PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 43:5% 40:2% 169% 4. 10 05 
Expenditure per kilowatt capacity .......... 2 ^ £7. 83. 7d. £6. 153. 21. £6. 10a. 2d. £4. 163, Od. 
REVENUE PER KILOWATT CAPACITY ........—.....—. £17. 1s. 0d. £16. 16s. Od. £13. lis, 2d. £11. Da. 7a. 
Expenditure per 8-c. lamp capacity nases A 4s. 9d. 45. 34 4. | 5s. 03d. 
REVENUE PER 8-C.P, LAMP CAPACITY .......-.—. E. 10s. 11d. 10s. 9d. | ‘a 100. 78. 24d. 
REVENUE PER 8-C.P. LAMP CONNECTED .......... á 6s. 25d. 6s. 40d. | 58. 61d. E 
- Price charged for lighting, per unit » 61.4 6d. 4 | 6d. 6d. to & 

Price 2 for power, per unit. =... — ee d. M | ód. dd. 
Price charged for public lighting = 24d. Ac — E b= — — 

BROMPTON rors edit — REMARKS— CBELSEA T m —REMARKS—a To extent of subscribed share capital. b These items do not include any 
d Trial lamps run free «f charge fur 12 months. | fraction of £10,233 paid for works, machinery, and mains of the Cadogan Co. and included under“ logs remuners. 
b Includes £7,000 for patents and patent rights. | c Over-expended. d Includes“ eundi y costi" £198 in 1898 and £585 in 1899. e à 55 Sela remunere- 
Includes £83 toauditing, £146 law. and £l65toinsur- | tion £1,000. / Includes £53 to auditing, £34 law expenses ani £: 200 to A gd o aid 0 d extra cost 
* &nce. d Subject to discounts. e Includes auditing £83, | on new issue of ordinary shares. A Includes auditing £53, law & stocks ange X Tene stem 
lew £112, and insurances £213. / Includes £2, 500 | of coal in 1900. j Including £100 fees to trustees of debenture gto olders. ^K t y , 


applied in redaction of renewals suspense account, 14 hour scale, 
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“THE ELECTRICIAN is published every Friday morning, in time for 
morning mails, It is on sale at the e books oka the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above 

Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN" 
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"^ ELECTRICAL BOOKS AND PUBLICATIONS. 
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" THE ELECTRICIAN " Printing and Publishing Com sates d Limited, T. 

well-known ‘' ELECTRICIAN" SERIES of Standard Electrica Works at bresent 


consists of— 
ELE CAL drea FOR ht toby os ENGINEERS. By J. 
t free; abroad 11s. 
THE STU 8. an 
Messrs. H. E. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 6s. 
A OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8B. PHILLIPS. With an introduction on the history Tube and 


of Crookes 
2 — Ray work, and a chapter giving Practical Hint " on the subject. 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. O. Funn. 


LOCALISATION du oF videi od IN ELECTRIC LIGHT MAINS. By F. O 


TIVE PO Price 5a 
MOTIVE P WEE Auth GEARING, By E. TREMLET? CARTER. Price 


12s. 
m E CABLE LAYING AND REPAIRING, By H. D. Wum- 
Price 
ELECTRIOAL LABÖŽATORT, NOTES AND FORMS (Elementary and 
. Arranged by A. FLEMING, M. A., F.R.S. Printed 


ona n 
xL Eadem THEORY. By Ouver HzAvsR Vol. I. Prio 


Vol. II. Price 19». 6d.; post free 
T TRANSFORMER IN THEORY AND 
. J. A. FLEMING, I.-THE INDUCTION OF 
CT CURRENTS. New EDITION. Price 12s. 6d., hae VOL. II 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 
ELECTRIC .. AND CTRIC LIGHTING. By t. J. A. 
FLEMING, M. A., D. So., F. R. S. New Edition. 98 original illustrations, price 6s, 
gett tt INDUCTION IN IRON AND OTHER METALS. By Prof. 
: A. EWING, M.A. New edition ready in March, 1900. Price 10s. 6d., post free 
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THE IMPORTANCE OF THE STORAGE BATTERY. 


The Institution of Electrical Engineers was engaged last 
night in considering various problems in storage battery 
| practice and theory, as set forth in remarkably clear and 
logical language in a Paper contributed by Mr. E. J. Want. 
As an author Mr. Wans is not unknown to our readers, who 
will remember the instructive and thoughtful series of articles 
on “ Storage Batteries which he commenced in our pages in 
September, 1897 (see The Electrician, Vol. XXXIX., p 710) 
and will form the nucleus of a forthcoming work on 
“ Secondary Batteries in The Electrician series of book: 
Part I. of his present Paper will be found in our issue this 
week. It is not our purpose to enter upon a discussion on 
this Paper at present; we shall defer comment c 
this description until our readers have had an oppo 
tunity to read the entire Paper as well as our report 
of the discussion at the Institution. We wish, how 
ever, at this early stage to introduce the main subject of 
the Paper to the special notice of our readers. The storage 
battery runs some danger of being ignored, or of receiving but 
scant attention from such electrical engineers as are no 
brought directly into contact with its manufacture or us. 
There is, of course, a large community of electricians who 
fully appreciate its advantages, aud who are constantly employ- 
ing storage plant for numerous purposes; but it is undeniable 
that an extensive section of the electrical profession fails o 
realise the potential influence of the storage battery upon their 
professional practice. 

The importance of the storage battery is immense. Re 
garded not so much as to what it can now accomplish 93 
in respect of what its substantial perfecting would rendet 
practicable, this item in the electrical engineer's stock in- 
trade stands second only to the dynamo. The advent of! 
storage cell with a degree of perfection that, while it does noi 
seem hopelessly unattainable by experts, would far surpas 
the best existing cell in every important respect, woul! 
speedily revolutionise the bulk of our practice in electrical 
supply for lighting and power, as well as for traction; 
and it would render obsolete, not only the use 
animal power, but even the latest and most improve 
forms of mechanical and electrical traction, whether f 
vehicles on railways and tramways or on common 
It would open up applications of electric power now coU 
mercially impossible, and probably other applications no“ 
scarcely even imagined. A cheap, light, efficient, and durable 
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cell, simple in its construction and use, ready in its action : 
that is the problem to be solved. 

The prize lying in the immense fortune that awaits the 
individual who solves this problem, and who produces a 


battery of this degree of perfection, might reasonably be: 


supposed to be tempting enough to command the entire 
energies of the best inventive skill in the chemical and 
electrical professions. Beyond question it has already done 
80; yet consummate skill and untiring energy have hitherto 
been baffled, if not completely, at any rate to a very large 
extent. Progress, indeed, has been made; difficulties have 
been surmounted; the storage battery of to-day is vastly 
superior in most respects to that of five or ten years ago, 
although it is substantially composed of the same essential 
parts andof unchanged materials. Difficulties remain; and the 
nature of these suggests that their removal can only be effected 
by radical changes in the essential components of the cell, 
With this crucial difficulty Mr. Wane deals thoughtfully and 


suggestively in his Paper, more especially in the portion we 


print this week. Lead has been hitherto the element common 
to all successful storage cells—lead, sulphuric acid, and lead 
peroxide. Mr. Wane suggests that the pre-eminence of this 
element, and of this one and only successful combination, lies 
in the condition of insolubility in the electrodes throughout the 
entire cycle of their normal changes. If this lucid suggestion 
really contains the secret of successful storage battery design, 
a rational line of research lies in seeking out those metallic 
elements which, in combination with selected electrolytes, would 
behave analogously when used as a storage cell. The ground 
has been well searched already, though largely empirically 
and without any such guiding principle to afford a clue. It 
remains to be seen whether a more rational comprehension of 
these less prominent chemical and electro-chemical conditions 
will lead to à more successful solution of the problem. Mr. 
Wane points aspiring inventors to the less studied and 
more obscure reactions into which the metals enter.“ 
we must not follow this line of thought further just now; we 
have already reserved it for a later date, when it can be 
discussed in relation to the entire Paper and the discussion 
evoked. 

We may conclude with a few reflections upon the effects 
which the advent of an improved storage battery, such as we 
have described, might be expected to produce in electrical 
engineering practice. With regard to electrical generation, 
its effect would be to give continuous-current plant an 
enormous advantage over single-phase alternating currents, 
and even in the majority of cases probably over polyphase 
transmission. Wherever transformation would be a serious 
disadvantage, continuous-current plant would be preferred to 
all other for generation, transmission, and distribution. For 
long-distance transmission, however, polyphase systems would 
in all probability be preferred, owing to the difficulties of 
generation at high voltage with continuous currents; but 
sub-stations would almost invariably distribute continuous 
currents to the consumers. It is also probable that storage 
plant would be more largely used, not only in central and 
sub-stations, but also on consumers’ premises. A great 
impetus would be given to the use of what may 
be termed portable electric energy, by which we mean 
small detached batteries capable of working lamps, for 
mining and other purposes, and small motors, for vehicles, 
&., and for use on all occasions when small power might be 
required. To the changes in electric and other forms of 
traction we have already alluded, but we may add that neither 
the overhead trolley system nor any of the open or closed 
conduit systems would stand any chance of general patronage 


But 


if it were possible to construct a cheap, light, efficient, and 
durable battery car. Electric railway traction would probably 
undergo similar revolution, the battery locomotive taking the 
place of existing line equipments. In all departments of 
electric power supply and utilisation there would be an 
enormous redaction in the costs of production and the price 
of sale of electric energy, owing to the more economical 
conditions as to capital and revenue expenditure which 
would be introduced with efficient and cheap storage plant. 
Increased cheapness would react upon the demand, and the 
wholesale rate of production and sale would still further 
reduce costs and prices. Without exaggeration we might say 
that a satisfactory storage battery would speedily inaugurate 
a very general ** Age of Electricity.” It is unnecessary to 
enlarge further on this theme—attractive because of its 
possibilities, depressing on account of the immediate outlook. 
Sufficient has been said to indicate the immense importance 
of the storage battery as an electrical engineering implement 
of the future. 


DEVELOPMENTS IN LEAD ACCUMULATORS. 


In No. 5 of the Centralblatt fur Accumulatoren- und Elemen- 
tenkunde there is an article by A. Heinemann on “ Lead 
Accumulators, in which he points out that until quite 
recently all the research work and experiments which have 
been carried out on the chemistry and physical properties of 
lead accumulators have had very little influence on their 
manufacture. They are still made, broadly speaking, either 
on the Faure or the Planté system, very much as they were 
in the early eighties, and the principal improvements which 
have been introduced have been mechanical rather than 
chemical. Within the last few years, however, there has been 
a change, and attempts have been made tc employ organic 
instead of inorganic lead salts in the preparation of the active 
material for the plates. In spite of the claims which have 
been advanced on their behalf, it is clear that the plates of 
the simple Faure type cannot have the durability which 
has been claimed for them, or the working expenses for 
batteries of this type employed on tramways would not be 
as high as they are. Although the Planté type of plate is to 
be preferred theoretically, the practical manufacturer has 
directed his attention to the improvement of the block, or 
rather of the pasted plate, and this has given rise to the intro- 
duction of two types of plates—those in the preparation of 
which organic lead compounds are employed, and those in 
which lead salts are employed either pure or mixed with some 
other inorganic substance. Plates of this latter type may 
give very good results at first, especially as regards capacity, 
from their great porosity, but they have a short life ; and this 
has led to the employment of organic substances, whose in- 
troduction was so bitterly opposed when they were first sug- 
gested. On the expiration of the Faure patent numbers of 

ersons attempted to manufacture accumulators who had no 
Enowledge of chemistry or of the practical working of 
batteries, with the resuit that most extraordinary methods 
and substances were proposed for the manufacture of the 
active material for the electrodes; but that was only a 
passing phase, and now there are many engaged in the 


attempt to produce a good plate who have a sound knowledge 


of organic chemistry. Some organic compounds, such for 
instance as glycerin and butyric and lactic acids, have the 
property of forming quickly.drying compounds with lead 
oxides, and this renders them useful to the manufacturer, 
even though on electrolysis they do give rise to the formation 
of by-products, for the experienced man can deal with these 
latter. The organic paste has the advantage that it can be 
greatly compressed, which also improves its durability, for 
the loss of active material caused by the wash of the elec- 
trolyte between the plates is thereby diminished. According 
to the material employed, the most various products are 
formed in the production of the lead oxide paste, amongst 
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others some of a resinous nature, which are not unlike caout- 
chouc in their stability, and undergo no further change. These 
serve to unite the highly compressed lead oxide particles, and 
offer very little resistance to the passage of the current, on 
account of the extreme thinness of the film which separates 
and retains the particles. Glycerin has many advantages, 
but on oxidation it yields no resinous body, and disappears 
entirely from the plate during the process of formation. 
Those plant oils which have already undergone a certain 
degree of oxidation in the air, and which, like turpentine, 
will yield an oxidation-product by atmospheric oxidation 
alone, are best suited for the formation of this caoutchouc- 
like body by electrolysis. The exact chemical constitution of 
this body is not thoroughly understood at present, but it is 
-neither reducible nor oxidisable. As it is an insulator, it 
could not be employed by itself for the formation of the paste 
for the plates, and so the parent body from which it is formed 
by oxidation must be used for this purpose, which results in 
‘the particles of oxide being cemented together without their 
being insulated from each other. The oils of the cypress, 
birch, and pine species have been suggested for the purpose 
by Heinemann in his German patent 107,726, 1898, and 
accumulators constructed by his process have been made by 
Messrs. C. Kliemt, of Berlin. 

The following table gives a comparison of the results 
obtained with a battery constructed by this process, and with 
batteries made by a German company and by the Fulmen 
company :— 


LO dc d III. 
Deutsche , L'accumu- Accumulator 
accumula- lateur according 
uu toren- Fulmen to patent 
gesellschaft. S. a. Paris. | 107,726. 


„ 0 0 „ %%% %%% „ „ 0 Ooodoteaosovoeseosccveets C. B. | P. 
175 x 130 x 5.175 x 1C0 x Tm x100x5 
2: 1°75 1:8 


Ty 
Dimensions of electrode in mm. ... 


Surface of electrode iu sq. dm | 275 
Weight of positive electrode in grms: 680 475 (20 
Discharge in ampere . | 23 $5 2:5 
Capacity in ampere-bours ............ | 158 17 20 
Weight per sq. dm. in grammes ... 500 212 344 
Capacity per eq. dm. in amp.-houre 61 97 11 
Capacity per kg. of positive elec- ! 

trode in ampere-hours ............ 20:3 357 32:3 
Capacity per kg.of peru amp.-hrs. 11:6 16:0 17 
Capacity per kg. of cell in amp.-hre. 75 10°6 13 
Capacity per kg. of plates at a dis- 

charge rate of 1 ampere pr aq. dm: 

in ampere- hours ꝗ . | 8:3 18 212 


After five months' continuous daily use for traction pur- 
poses by the Berlin post office, the electrodes of No. III. 
battery were in perfect order, whilst the positive plates of 
No. II. (Fulmen) battery were worn out after a hundred 
charges. 


ARE RAREFIED GASES ELECTROLYTES?* 
BY M. E. BOUTY. 


l. To investigate the electrical properties of rarefied gases, the 
usual method consists in observing the luminous effects produced 
when a tube of the raretied gas, containing two metallic electrodes, is 
comnected extérnally to a source of continuous or alternating poten- 
tial difference. The appearances observed under these conditions 
vary at different portions of the tube. If the electrodes could be 
dispensed with and the discharge produced by induction, one might 
reasonably expect phenomena of a simple character. In his book on 
“ Recent Researches in Electricity and Magnetism,” published in 
1893, Prof. J. J. Thomson briefly sammarises a number of remark- 
able experiments made by him on such electrodelets dischargea, The 
tube, fille! with the rarefied gas, is placed inside a coil of wire, 
through which a rapidly oscillating discharge from a Leyden jar is 

ssed. Under these circumstances, and if the pressure of the gas 
m about ;jgmm., a very brilliant luminosity is observed. If the 
vessel containing the gas consiet of two concentric portions, the 
experiment may be adjusted so that the external vessel alone is 
illuminated ; it then acts like an electric screen, and the induction 
in the inner vesel becomes too small to excite luminescence. 

Prof. J. J. Thomson interpreted these effects by supposing a 
rarefied gas to possess a conductivity like that of electrolytes. The 
magnitude of this conductivity was obtained by substitutiug for the 


* Paper read before the Société Francaise de Physique. 


gas in the outer vessel a solution of sulphuric acid, and var; ing the 
concentration of this until it had the same screening effe:t as the 
original rarefied gas. "The conductivity is found to be a function of 
the pressure, passing through a maximum at about ,},mm If, 
inet- ad of the volume of the gas, the mass be taken and the specitic 
conductivity be calculated, it 13 found that the molecules of a gas at 


its maximum of conductivity conduct as well as the molecules ofa 


solid metal. Thus, gases which at ordinary pressures are dielectrics 
become, mee by a change of pressure, really excellent conductors ; 
a change which is so very considerable that it is generally attributed 
to dissociation or to ionisation of the molecules. 

If rarefied are such excellent conductors, how are we to 
explain the very considerable difficulty for a discharge tc pass ina 
tube having electrodes? We can a asume the existence of a 
p resistance of enormous magnitude in passing from the surfate 
of the electrode to the gas, or conversely. Prof. l'homson does 
find, in fact, that if the discharge tube be divided into two parts by 
a continuous metallic diaphragm, two flattened luminous rings are 
formed in the two portions of the tube, the spaces near the jin rice 
remaining dark. The appearances are unaltered if the metal parti 
tion be replaced by mica. These very curious facts lead Prof. 
Thomson to regard a rarefied gas as an electrolyte. 

Now, all electrolytes obey Faraday’s lawa. If, then, the analogy 
of a rarefied gas to an electrolyte be complete, a compound gas sub- 
mitted to the action of a large number of discharges should deposit 
on its electrodes the products of its decomposition, and in quantity 
proportional to the total quantity of electricity which has passed. 

M. Eilhard Wiedemann“ has examined, from this point of view, 
gaseous hydrochloric acid and the vapours of the chloride, bromide, 
and iodide of mercury (HgCl, HgBr, HyI,). Using the latter thre: 
bodies he found at the electrodes only a «mall quantity of the pr» 
ducts of decomposition, about 3 per cent. or 4 per cent. of the amount 
which would be present if Faraday's laws were completely fulfilled. 
Further, the products are found almost indifferent’y at either 
e'ectrode. "These are sufficiently urs X secondary action; 
(thermal, &c.) of the discharge. M. E. Wiedemann rightly con- 
cludes that it is impossible to consider a rarefied gas as a tru: 
e'ectrolvte. 

Using an absolutely independent method, I have arrived at the 
same conclusion, by observing the effect of a constant electrostatic 
field on a rarefied gas contained in a tube without electrodes, 


2. If between the plates of a condenser an insulatel metallic con- 
ducter be place i, there occurs an increase in the capacity of the 
condenser. I found also that in this respect all known electrolytes 
behave like metallic conduct ra The question naturally arises, 
Does a tube filled with a rarefied gas behave in a similar manner 

The necessity for 5 such a tub: between the plates of a 
condenser requires that the platss be separated by at least a few 
centimetres, and hence gives rise to very small capacities, of the 
order say of 454555 microfarad. If such a capacity te 
through a capillary electrometer having a capacity of say ! micro- 
farad (near the zero of the electrometer), the potential difference to 
which it will be raised will be of the order of | 54555 that. between 
the two plates of the condenser. Now, the electrometer can detect 
easily 180.5 volt; hence with about 100 volts the measurements 
become fairly reliable, 

In my preliminary experiments I introduced between the plates of 
the condeneera spherical glass vessel coated inside and out with paraffin 
and filled with air atatmospberic pressure. The increase in capacity 
is due only to the walls of this tube, the volume of which is merely a 
small fraction of the whole bulb. The increase in capacity was, how- 
ever, observable on the electrometer when a sufficiently large 
potential difference was used, and amounted in general to about I per 
cent. or 2 per cent. of the whole capacity. Filling the globe in turn 
with mercury, an electrolyte, distilled water, absolute alcohol, 
petroleum, &c , and taking care to renew the coating of paraftin each 
time in order to remove all surface conductivity which might bave 
been acquired, it can be shown that the globe filled with air produces 
always an increase in capacity of 2 per cent , while when filied with 
any of the above liquids, or with mercury, the increase in capacity 
amounted in every case to 50 per cen*. In these experiments the 
charge and discharge were obtained with a commutator worked by 
hand, and the condenser remained in contact with the accumulators 
for tome seconds, The better dielectrics are thus found to behave, in 
increaung the capacity of the condensers, like perfect conductors A 
trace of moisture either on the outsideor inside coatings of the globe 
has the effect of increasing the capacity, and may cause it to have any 
value between 2 per cent. and 50 per cent. Experiments of this 
kind are thus capable of indicating conductivities at least 100 times 
as small as that of the best liquid dielectrics. 

3. Convinced of the censitiveness of the method, I next used tubes 
containing rarefied gases: I used at first those nearest to hand— 
incandescent lamps, Crookes tubes, radiometers. In spite of the 
presence of the insulated metallic portions—the carbon filament in 


* E. Wiedenann, Wied. Ann., Vol LXI., p. 737; abstracted in The 
Electrician, Vol. XXXIX., p. 535 
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the lamp, the electrodes in the tube, the vanes in the radiometer— 
all behaved like a tube filled with air at atmospheric pressure. The 
increase in capacity was never as much as 5 per cent. Crookes tubes 
containing no electrodes, which I made of various forms, showed 
increases in the capacity of but 1 per cent. or 2 per cent.,even when the 
distance between the plates was reduced to 2cm. and the potential 
difference was 2,000 volts.* ö 

It is therefore impossible to assume for the rarefied in a 
Crookes tube (at pressures of 145mm. to 54 ;mm.) a conductivity 
even so small as one-hundredth of the conductivity of a solution of 
sulphuric acid or of rectified spirits of turpentine. 

4. Among the tubes experimented upon were included accidentally 
two Geissler tubes (pressure of gas of the order of 1mm.). So long 
as the electrostatic field did not exceed a certain value, about 300 
volts per cm., these behaved like Crookes tubes—that is, like 
tubes filled with air at atmospheric pressure ; Lut for fields sensibly 
higher than this the behaved like a globe filled with mercury. The 
capacity increased almost instantaneously from 2 per cent. to 50 per 
cent. With the field strength i aes to this critical value, the 
capacity increase varied with the different experiments. Sometimes 
it was 2 per cent., at other times it was 50 per cent., according to 
circumstances, which I did not specially investigate, but which are 
probably the same as those relating to the passage of a spark between 
two metallic spheres in air when the potential difference is main- 
tained near the critical value. I next substituted for the Geissler 
tubes others without electrodes, connected directly with a mercury 
pump, by which I could vary the pressure from say 5mm. by steps 
of 02mm. I always obtained the same result. For every pressure 
there is a critical value for the field strength such that for any less 
intensity the globe behaved like a dielectric and for any higher value 
like a conductor. . 

It is clear that in theee experiments nothing was changed at the 
surfaces of the condenser plates, which remained immersed always 
in air at atmospheric pressure, The observed discontinuity cannot 
therefore be traced to the gas-metal layer ; it is due entirely to the 
gas inside the insulated glass vessel. If the experiment be made in 
a dark room, it is seen that in the case of strong fields there is a 
sudden glow both at the instant of charging as well as of discharging. 
In weak fields the gas remains always dark. The vtri m conduc- 
tivity of a rarefied gas is therefore essentially connected with its luminosity. 
The gas glows each time there occurs a passage of electricity. 

5. I insist, then, that, according to the preceding observations, it is 
impossible to compare a rarefied gas with any known electrolyte. I 
have previously shownt that the conductivity of an electrolyte can 
only be regarded from the point of view of its ability to permit of 
the passage of an electric current. However small be the electro- 
motive force applied at any point in the mass of an electrolyte, or 
(when inductive methods are not employed) however small the 
potential dıfference between any two planes situated in the liquid, 
the conductivity is invariable. It is impossible to diecover any 
critical strength of field, however small, below which an electrolyte 
will cease to conduct. 


The apparent conductivity of a gas is seen to be related to another: 


phenomenon ersentially sudden and violent, which succeeds the 
condition of dielectric equilibrium, just as the breaking of 
a stretched wire follows immediately on its condition of elastic 
equilibrium when the applied weight exceeds a certain limiting 
value. Under the influence of a strong electric field the gas breaks 
down at some point in the same manner as a sheet of paper or of 
glass; but on account of its greater homogeneity a gas yields at a 
number of points simultaneously, and becomes illuminated not alon 
any straight line, or even any definite curve, but along a path spread 
throughout the entire mass. Fundamentally there is no difference 
between the discharge between two metallic electrodes and the 
ree aia produced in electrodeless tubes, which has just been 
etudied. | 

Just as the breaking load gives an eetimate of the cohesion between 
the two neighbouring portions of a loaded wire, so also the minimum 
field strength sufficient to break down the electrical equilibrium of 
the gas measures, what may be called, the dielectric cohesion. The 
e€ther—that is a vacuum-—hss a perfect dielectric elasticity. Its 
dielectric cohesion cannot be broken down, and discharges cannot be 
passed through it. But gaseous molecules give rise to weak points, 
and the dielectric cohesion then becomes measurable. Iam at present 
engaged in determining how this cohesion depends on the nature of 
the gas, its pressure, &c. 

6. Every rational experiment on the electrical 1 a of gases 
should in future be conducted along the following lines :— 

(a) The dielectric equilibrium should be first investigated in fields 
of strength less than that of the critical field menioned above. 
This requires a knowledge of only one or more characteristic 
constants of tbe gas—i.e. dielectric constant and its variation with 

ressure, temperature, &c. 

(6) In fields greater than that of the critical field. The internal 

changes undergone by the gas subjected to the action of discharges 


* This potential difference was obtained from 1,000 small accumulators. 
T Bouty, Journal de Physique, 2* serie, T. I., pp. 546-364, 1882, 


(i. e., nature and amount of products of decomposition, polyme- 
risation, dissociation ; temperature attained, radiations emitted), or 
the electromagnetic field produced by the discharges, or what is 
equivalent, the mean intensity of the currents equivalent to these 
discharges (i. e., J. J. Thomeon’s screening effects) should be examined. 
Only in this sense may we speak of an apparent specific conductivity 
of the gas. This would be the conductivity of an electrolytic 
medium of equal volume, allowing the same quantity of electricity 
to pass under the same circums'ances as the discharges. 

b The boundary between the opposed phenomena occurring in 
the same gas placed in strong or weak fields should be determined. 
Among these investigations would be included the determination 
of the minimum 5 difference required t» produce a spark 
between metallic electrodes placed in air at various pressures, as also 
the laws of the dielectric cohesion of gases, which I am at present 
investigating, 


THE ACTION OF ELECTRIC TRAMWAY CURRENTS 
ON SUBMARINE TELEGRAPH CABLES AND. 
OTHER ELECTRIC CIRCUITS. 


BY PROF. ANDREW JAMIESON, F. R. S. E. 


The following is an abstract of the discussion on this Paper 
which took place at the Institution of Engineers and Ship- 
builders in Scotland, on February 20th :— 


Mr. W. M'WHIRTER said that what was technically known to elec- 
tricians as earth conductivity must be exceedingly high at the Cape. He 
remembered, probably 25 years ago, having a similar trouble with an earth 
fault on a section of a railway in the English lake district near Coniston. 
Anyone who had been there knew that the geological formation was largely 
of slate, Much trouble was experienced with the telegraphs, and wires had 
to be run a long way to get good earth. On one occasion a breakdown 
occurred at the next stetion to Coniston Lake, which gave great trouble, 
To his mind, the fault as explained was clearly a bad earth connection. 
The currenta he granted were much heavier than they ought to have 
been, and such as the Bcard of Trade would not allow to exist. 
No doubt the leakage currents spread right out into the bay, getting 
into the salt water and the sheathing of the cable, which everyone 
knew acted as a good conductor; then, largely following the cable route 
for a distance of a mile or more, they returned through the sea and earth 
to the tramway power station. He did not think there was any question 
of induction from the trolley wire. It was purely a case of leakage along 
the sheathing, thereby inducing, at every change of strength or direction, 
currents in the insulated core of the cable. He once had a case in 
Glasgow which threw & good deal of light on this point. Shortly after 
the North British Railway introduced their system of train lighting 
between College and Finnieston stations, a telephone circuit gave 
a great deal of trouble. Occasionally it worked all right, and he 
wondered where the fault occurred, till one day the assistant in 
charge said, "I cannot understand it, Mr. M'Whirter, but the tele- 
phone is always right on Sundays." The wires jan parallel to the 
North British underground railway, at a distance of probably 100 yards 
from the train lighting currents on the low-levelline. Listening carefully 
at the telephone, he could hear the intermittent connection between the 
collector and the rail as the trains moved along the line. He then cut 
away the wires and put up a return wire, and the trouble disappeared. 
He was certain that Prof. Jamieson's proposed remedy would be a perfect 
one whatever the fault was, let it be induction or conduction, but he 
believed it was due to the latter. Mr. Trotter brought this same matter 
before the Institution of Electrical Engineers in 1897, and suggested a 
twin cable; but he said nothing about twisting the cores, and he (Mr. 
M'Whirter) felt sure it would not be satisfactory unless the core wires 
were twisted as recommended by the author. 

Prof. JAMIESON in reply said he was glad to hear Mr. M'Wbirter's 
remarks regarding bad “earths,” for it reminded him of several mysterious 
and defective circuits with which he had to deal in connection with land 
lins work in South America. He was also pleased tbat Mr. M'Whirter 
agreed with him in considering that the greatest cause of the interferences 
was due to the return stray currents from the rails passing along the cable 
sheathing, and thereby inducing currents in the insulated conductor. 

Mr. W. B. SAYERS questioned if there would be any inductive effect 
due to the leakage current, seeing that in the part of the cable circuit 
affected one conductor was completely enclosed in the other. He thought 
Mr. M'Whirter was right in contending that the effects were due to the 
direct action of thestray currente, which would certainly produce a difference 
of potential in the circuit, and that the inductive disturbances must practi- 
cally be zero. No magnetic field would be set up inside the sheathing due 
to stray currents flowing in it, and apparently the effective induction 
would act equally and opposite in the two parts of the cable c'rcuit—viz, 
the core and the sheathing and sea water—as these would be cut simulta- 
neously by the magnetic lines of force generated, 

Prof, JAMIESON : Mr. Sayers is evidently under the impression that 
the interferences were due to these stray currents finding their way along 
the sheathing directly to the receiving instruments by the earth connec- 
tion of the latter. 

Mr. SAYERS again requested the attention of the meeting, but owing 
to the lateness of the hour the chairman suggested that the point raised 
by Mr. Sayers should be submitted to experiment, and that the report of 
the result should be embodied in the proceedings. 


a Correspondence. E. = 
Prof. JAMIESON : Mr. M'Whirter kindly placed his works and instru- 
ments at our disposal for purposes of experiment, and joined up some 


70ft. of well-insulated core sheathed with iron, as shown by Fig. 10. 


- Ist Experiment. —Tho two conducting wires from the storage cell and 
key were securely bound to the iron sheathing about EOft. apart, leaving 
about 10ft. of the sheathing free at each end of the cable. The ends of the 
core of this cable were connected to a telephone and a sensitive D’Arsonval 
mirror galvanometer, as shown. Each time the cell circuit was closed a 
click from tbe telephone was heard and a deflection of the galvanometer 
observed. The proved conclusively that currents were induced in the 
central insulated conductor by the primary currents sent along the 
surrounding sheathing. The experiment was varied by substituting 
alternate currents from an alternator, with similar results. i 
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end Experiment.—The previous cable.was now replaced by one having a 
twin twisted core with similar iron sheathing and connected up as indi- 
cated by Fig. 11. In this case neither sound from the telephone nor any 
movement of the galvanometer was observable, thus proving the efficacy 
of the twin core as an anti-inductive protection against interferences from 
intermittent currents passing along the outside sheathing. 


`. 8rd Experiment.—Since Mr. Sayers considered that the firat experiment 
(Fig. 10) did not truly represent the case al Cape Town, the single-core 
cable was connected up in the manner shown by Fig. 12. Here a condenser 
was introduced between the central conductor and the telephone, and the 


other terminal of the Jatter was connected to the outside sheathing, which 
was duly earthed. The cable was laid on the workshop floor, and the 
farther end of the central conductor was connected through 10,000 ohms 
to the sheathing, as represented in Fig. 1 of the Paper, with the exception 
of & condenser at the farther end. In this case, when intermittent 
currents were sent along the 50.t. of sheathing from the storage cell, 
the telephone immediately responded. But Mr. Sayers said that iu 
this case these «ffects were not produced from induction solely, for 
he thought that the battery current split at the point of attachment 
to the sheathing. If it did, the portion of current which came from 
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this attachment along the sheathing to the telephone was opposed to the 
induced curreut from the central core, and eo it was in the case of the Cape 
cable. It should be observed, however, that the resistance of the 50ft. 
‘circuit along the sheathing was only 4 of an ohm, since 6 amperes 
was registered there from the 2 volt cell when the key was down; 
whereas the telephone circuit, which truly represented the Kelvin siphon 
recorder circuit at the Cape in miniature, had almost infinite resistance 
owing to the condenser and the 10,000 ohms. No apparent difference was 
experienced whether the sheathing was earthed or not at its ends, 
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4th Experiment.—The conditions in Fig. 15, as proposed by Mr. Sayers, 
introduced an entirely different problem from that under discussion. 

Sth Experiment. — On a subsequent occasion, in the presence of Mr. E. H. 
Parker, Mr. David Robertson, and myself, Mr. M'Whirter repeated 
Expcriment 1 with a cable having only a lead sheath, in order to avoid any 
effect due to the lay or twist of iron armour. In this case the sounds in 
the telephone and the deflections of the galvanometer were even greater 
than in the first experiment. This proved conclusively that intermittent 
currents in a tube did induce currents in an insulated conductor withinit. 

Mr. W. M'WHIRTER: In order to test the difference of opinion 
brought out in this Paper, I arranged, in my works at Holm-street, two 
lead-covered and armoured cables to represent as nearly as possible the 
conditions at Cape Town as explained by Prof. Jamieson. The cable used 
in the first and third experiments had au insulated core, lead.covered, 
taped, and armoured. In the second experiment there were twin tested 
cores laid up together, lead-covered, taped, and armoured. : 


Ist Experiment.—The cable was suspended so that it was practically 
insulated from earth; connections were made tot wo points on the armour 
50ft. apart, by means of twin twisted cable, thus avoiding any interference 
from the connecting wires. The battery connections were joined together 
at the farther end, and strong currents were sent through without pro- 
ducing any effect on the telephone. Further, currents from an alternating 
dynamo were cent through these connections and gave a negative result. 
The icsulated core was joined up through a delicate galvanometer and a 
telephone. Every current sent through the sheathing or armour was dis- 
tinctly heard in the telephone and was plainly indicated by the gal- 
vanometer, which proved conclusively that the stray leakage currents 
along the cable sheathing were capable of inducing currents in the insulated 
core of the submarine cable. 

2nd Erperiment.— Currents were now sent, under similar conditions, 
through the sheathing of the cable with twin twisted cores, the cores being 
joined together at one end and to the telephone and galvanometer at the 
other end. In the telephone there was perfect silence, and the galvano- 
meter was unaffected, thus proving that any inductive effect upon one core 
was met by an equal but opposite effect in the other, and also that the 
adoption of a cable with a twisted twin core earthed out at se» would 
remove the interference caused by the electric traction. D 
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r Experiment.—The first cable was now laid out on the floor, so that 
tbe sheathing was practically earthed along its length : while in this con- 
dition one end of tbe sheathing was connected to the gas pipes, thus being 
fully to earth. The insulated core at one end was connected to the 
sheathing through 10,000 ohins. The other end of the core was connec 
through a condenser (4 microfarad) to the telephone and to the sheathing. 
Currents were now sent through the sheathing exactly as in the first 
experiment, and the induced currents were heard in the telephone asat first. 

Mr. W. B. SAYERS: In accordance with the apparent. desire of the 
meeting, I witnessed the experiments arranged by Prof. Jamieson an 
Mr. M‘Whirter. 

Ist Experiment.—The arrangement in Fig. 10 did not fulfil the com 
ditions, because the sheathing did not form part of the telephone circuit. 
and the inductive effect on the core of the cable was therefore unbalan 

Lnd Experiment, — Here there was naturally no effect. i 

3rd Experiment.—Here the effect was obtained, and wa“, in his opinion, 
due to the direct action of the battery circuit. In order to eliminate direct 
action from the battery circuit, he suggested the arrangement represen 
in Fig. 13. , 

4th Experimcnt.—Here the sheathing and core of the cable both formed 
parts of the telephone circuit, Fig. 13, and thus reproduced so far the cot 
ditions of cable working. The concentric conductor was subjected to the 
inductive effect of a conductor laid alongaide of it and conveying alternate 
currents, without effect on the telephone. -— 

Mr. DAVID ROBERTSON, B.Sc.: With reference to Prof. Jamieson: 
remarks: Did the fact that the cable sheathing exhibited no sigo 
electrolysis not show that the stray currents in it must be ex 
small? And in connection with the shielding of the underground cable 
by iron pipes, it would Le interesting to know in what way these pipe 
were jointed, as the value of shiclding against change of induct 
depended very much on their conductivity. ` . 

Prof. JAMIESON : With regard to Mr. Robertson's communication, bè 
might state that Mr. Wilkinson, the Eastern Telegraph Co.'s electricas 
found a maximum of 5 amperes from the cable sheathing at certain tues: 
and further, he (Prof. Jamieson) observed that the underground pipe 
were jointed with driven metallic lead. 
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ELECTRIC TRAMWAYS AND SUBMARINE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Bin: From the discussion and the correspondence on my 
Paper, which now appears in this month's Proceedings of the 
Institution of Engineers and Shipbuilders in Scotland, you 
will observe, that it was questioned if there would be any 
inductive effect on the submarine cable conductor at the Cape, 
due to the leakage or siray currents from the tramway rails 
passing along the cable sheathing, seeing that the sheathing 
entirely encloses the cable core. 

To test this point, I carried out several experiments at Mr. 
M'Whirter's electrical works in Holm-street, Glasgow (as 
indicated by Figs. 10 to 13 and as detailed in the correspond- 
ence), whereby it was conclusively proved that electromagnetic 
induction does take place in an insulated conductor wholly sur- 
rounded by another one, when varying currents are passing in 
the latter. For example, if varying currents are passed 
through the lead tube sheathing of an ordinary electric light 
leading wire, which is joined in circuit with a telephone and a 
galvanometer (as in Fig. 10), then these instruments at once 
respond to the fluctuations of the current in the sheathing. 

Since this is a “special case of electromagnetic induction, 
which I cannot find explained in any text-book or paper, and 
since it is thoroughly well known, that under such conditions 
no resultant magnetic field is observable within the space 


surrounded by a tube conveying steady or variable currents, 
perhaps you will permit me to state my opinions regarding 
the nature of the action. 

1. It is proved by mathematics, that no resultant magnetic 
field exists anywhere within a hollow conductor of circular 
section, through which a current is passing at the same 
intensity in each part of its cross section. 

Further, this may be proved experimentally by suspending 
a short, light piece of soft iron wire or a tiny magnet in the 
centre of a circular tube, having the axis of the latter in the 
magnetic meridian and passing currents along the tube, when 
the iron will be unaffected. This arises from the fact, that 
each diametrically opposite element of current produces an 
equal and opposite effect on the iron or magnet, as shown by 
the cross section (Fig. 14). This experiment may be extended 
to show that no field exists anywhere within the tube due to 
these currents. 

2. If we now replace the iron or magnet by an insulated 
conductor, having a closed circuit through any delicate current 
detector and pass currents through the tube as before, then we 
immediately detect the presence of induced currents in the 
interior conductor. The interesting problem therefore arises : 
Why, and how, are these currents evoked, if there is no 
apparent field or change of field anywhere within the space 
8 irrounded by the tube? 

8. Suppose we have a closed conductor, S (Fig. 15), and 
place near and parallel to it a primary conductor, P,. Then, 
on starting a downward current in P, an upward or contrary 
curront will be induced in S. 

Let a primary conductor be now placed in any other 
position P, at the same distance from S (Fig. 16). On start- 
ing a downward current in P, we have the same effect in S as 

efore. 
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4. Let both primary currents in Pi and P, act simultaneously 
on the same conductor at the same distance. We have just 
seen that they each affect the secondary in the same way; 
hence their joint effect must be the sum of their several effects. 

5. Consider now the special case (Fig. 17) in which the 
two elementary primary currents P, and P, are diametr:cally 
opposite. In &ecordance with the above statement, they must 
assist each other in inducing currents in the secondary; but it 
is evident that if they are equal, they cancel each others mag- 
netic fields at the central point. 

6. In the general case (Fig. 18), the primary currents P, 
and P, do not cancel each other's fields at the centre of S, 
although of course they do assist each other's inductive action 
on the conductor, as shown above. 

7. We may imagine a current flowing in a tube to be made 
up of a number of small paris, of which we may consider 
P, and P, (Fig. 18) to be auy two. Every one of these 
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elements will affect the secondary in the same way as Pi. 
Hence they will all assist one another in inducing currenti; 
in S. 
8. Another way of looking at this problem, is to take into 
account the total number of magnetic lines of force linke4 
with the secondary circuit. Evidently all the electro- 
magnetic lines of force which exist at any instant outside of 
the tube are linked with the central conductor S, since each is 
a complete circuit in itself. Hence, whenever the current in 
the tube alters, the numbar of these lines will correspondingly 
alter, and a current must be induced in S in accordance with 
Faraday's Law. 

The above conclusions are the result of discussions with 
Mr. David Robertson, B.Sc., and I shall be glad to learn if our 
views agree with yours. 

Some electricians expressed the belief, that the induced 
currents in the cable were due to the lay or twist of the 
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sheathing, but my Experiment 5 disproves this theory. If 
such had been the case, it would have been possible to kill all 
induction by having two separate sheathings, the one with a 
right-handed and the other with a left-handed twist or lay. 
Or, to have supplemented one of them with the necessary 
number of turns of conductor around the core. Mr. Wilkin- 
gon's elaborate and accurate experiments carried out at the 
Cape on behalf of the Eastern Telegraph Co. proved that the 
sheathing and the cable core interference currents were simul- 
taneous. I venture however to think, that th» above-men- 
tioned experiments and arguments, have led us one step farther 
in connection with this interesting problem.—Yours, &c., — 

Glasgow, March 19. ANDREW JAMIESON. 

[We print an abstract of the discussion and official corres- 
pondence on pp. 787-8 of our issue this week. We also 
comment on the question raisel by Prof. Jamieson, in our 
editorial notes.— Ep. I..] 
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PARLIAMENTARY INTELLIGENCE. 


LONDON TRAMWAYS BILL 


On Monday the Select Committee of the House of Commons, presided 
over by Sir Samuel Hoare, commenced the consideration of the London County 
Council (Tramwaye) Bill, No. 2, by which power is sought to employ elec- 
tricity as a means of traction on the tramways which they at present or 
may hereafter control. 

Mr. S. Pope, Q.C., Mr. Freeman, Q.C., and Mr. Du Cane appeared for the 
London County Council ; Mr. Castle, Q.C., for the South Metropolitan Gas 
Co.; Mr. C. Baggallay, Q. C., for the Lambeth Water Co.; Mr. Reader Harris, 
. C, for the East London Railway (Co.; Mr. Erskine Pollock, Q.C., for 
the Hackney Vestry ; Mr. Pembroke Stephens, Q.C., and Mr. Vesey Knox 
for the Wandsworth Board of Works ; Mr. Vesey Knox for the Battersea 
Vestry ; and Mr. F. Dodd for the Vestry of St. Saviour's, Southwark. 

Mr. POPE said there are at present 115 miles of tramway laid in London, 
72 miles of which had been acquired by the Council at a cost of £1,704,000, 
and 30 additional miles of tramway would fall into the hands of the Council 
in 1903. The northern section, 48 miles in length, is leased till 1910 to 
the North Metropolitan Company. By the bill the Council sought 
powers to work the tramways electrically. They proposed to adopt 
either the conduit or the surface-contact system, but retained 
the power to uss the overhead aystem, which might be economical 
in suburban districts, The Council agreed, however, that they 
would not adopt the overhead system without the consent of the local 
authorities. The cost of equipping a portion of the line in the control of 
the Council would be £850,000, and, allowing 47 per cent. for interest and 
einking fund, they articipated an increased profit of £81,000 by the adop- 
tion of electric traction. The Council «ere about to lay an experimental 
line between Westminster Brilge and Tooting, half of which would be on 
the conduit and half on the surface-contact system. 

Mr. J. W. BENN, Chairman of the Highways committee of the Council, 
tupported the opening statement. 

Dr. A. B. W. KENNEDY, F. R. S., said he was asked last year to 
report as to the use of electric traction in London. He examined electrical 
tramways in all parts of Europe and the United States. He reported that 
it would be quite possible to carry out electric traction even in the crowded 
streets of London in a practically successful manner without the use of 
overhead poles and wires. He was in favour of the underground system, 
which would be effective and fairly cheap, and he advised that that should 
be adopted in all the central streets. The overhead system could probably be 
used without injury to property in places where the traffic was smaller. He 
had prepared plans. His propo al was that the lines should be laid exactly 
likethe ordinary cable line which was more familiar in London. The electrical 
appliances would be entirely out of reach, so a3 to secure the safety of the 
public. In the streets where there was much traftic he thought it would 
be of great advantage that overhead "workipg'should be entirely dispensed 
with. The conduit system had been tried in a number of large cities and 
was a practical success. [t had never been found to cause any incon- 
venience to the ordinary traffie. They proposed to make au experimental 
line from ‘Tooting to Westminster, one-balf of which would be worked on 
the conduit system and the other half on some system of xurface contact. 
The surface-contact system did not involve the ure of two insulated con- 
ductors, which were required hy the conduit system. He bad 
advised the Council that by one of these systems he could devise 
a scheme for working the tramways etticiently and economically. 
The effect of the surface contact was that certain earth currents would 
be set up, which might take possession of the iron pipes. It was a pecu- 
liarity of electricity that it separated elements otherwise chemically 
combined. Passing through moisture it separated the oxygen from the 
hydrogen, and the oxygen was free to combine with the iron of the pipes, 
and rust was set up. This electrolytic action had occurred in America, 
but it was a thing that ought not to occur, of course. The operation 
on the mains would be a silent operation, aud could not readily be dis- 
covered ; but he could not agree that it was at all likely to occur. 
He was opposed to the orerhead system for all central parts, but he was 
aware that power was reserved in the bill to adopt the overhead system if 
the Vestry gave permission. In his opinion the best vyatein to adopt was 
the insulated return, as by that system the possibility of electrolysis due 
to leakage currents and electrical disturbance was completely obviated. 
There was undoubtedly a possibility of electrolysis due to leakage occurring 
from an insulated return. In his opinion the leakage could be, and under 
the Board of Trade regulations it must be, found out at once. He believed 
there was not a record of a tramway line working under those regulations 
where electrolysis had been found. 

Bv Mr. CASTLE, Q.C. : In how many cases are the lines working with an 
car h return under those regula! ions ! — Every case in this country. There 
is, l think, no case with an insulated return. 

How many cases (not overhead wires but underground connections) are 
there in this country ?—None. 

What leakage would take place from the powers of the County Council 
to have earth returns if they chose - They have not power to use earth 
returns, 

You say that the advantage of the conduit system is that it gets rid of 
the possibility of electrolysis ’—Yes, that is one of the advantages. 

Continuing, Witness said the mode of constructing theee tramways for 
the use of electricity was different from the mode of constructing tram- 
ways for horee traction. They bad to dig a culvert along tho c ntre of the 
road and would cause a larger disturbance to the mains and pipes. They 
would go a foot deeper under the road. He bad tuggested a new variety 
d ER Cie system, which he thought was suitable for the needs of 

ondon. 


By Mr. VESEY KNOX: That is an experiment altogether — Lea. 

Nothing exactly like it is used anywhere else: - Probably not. 

What size are the ducts which are to be in the road between the two 
lines ?— About Sin. square or circular, and set in a concrete or bitumen 
block about 8in. square. 

This is projecting above the surface of the roadway ? —Yes, about seven- 
eighths of an inch. 

And they will be placed at various intervals along the road ! es, at 
intervals of about 8ft. to 10ft. 

Continuing, Witness agreed that as the system was something quite 
new, the Waudaworth Board should have power to require it to be 
removed after a certain lapse of time, It was reasonable that tbe 
Wandsworth Board should have some control over the experimental 
scheme, but if it was to he carried out all over London and become 
a uniform echeme, he did not see, from an engine ring point of 
view, how every road authority could be allowed to have a vote on 
the question. His objection to giving & special clause to Wandsworth 
was simply that they would be asked for the sams by other autho- 
rities. They contemplated the generation of electricity at one large 
central station for the whole of South London, and they would take the 
current by high pressure-mains to several stations, where they would 
transform it down to low pressure. By eec. 7 of the bill the Council took 
power to mske agreements with companies for the supply of electricity 
in bulk, but they did not contemp'ate supplying electricity to any outside 
company. Their working would be subject to certain restrictions of the 
Board of Trade, the object of whfth was to detect any leakage and & 
prevent the possibility of electrolysie. 

By the Committee: As to leakage, if there really were great leakage 
it would be a serious matter. It had been found in America, where leak- 
ages were very great, to be a mest serious question. His view was that 
practically there was no difficulty in preventing any such leakage, and 
none whatever in discovering the leakage. The Hoard of Trade would, 
under the bill, have power to make regulations ; and under the existing 
regulations he had not heard of any case of electrolysis taking place 
within the last six yeare. 

Sir ALEXANDER BINNIE, the engineer-in-chicf of the London 
County Council, said he had advised that the Council should work the 
tramways as a whole and, if possible, by onc uniform system. In conjunc- 
tion with Prof. Kennedy he bad considered the question, and he entirely 
supported his evidence. When they had the complete system worked 
electrically they would be able to work more expeditiously and more 
cheaply. As to the claim of the gas aud water companies to do the work 
of altering their mains and pipes by their own workmen. he said as a 
matter of p they had always allowed the work t»? be thus done, but 
they considered that the carrying out of these works thould all be under 
the control of the Council's engineer. 

Mr. CASTLE, Q.C., on behalf of the South Metropolitan Gas Co., said 
there were two poiats which raised very important questions. The London 
County Council were seeking to introduce into London to an unprecedented 
extent electricity as a motive power, and one of the effects of introducing 
electricity, unless it was under perfect control, was that there was a 
liability of leakage which might produce a vast amount of damage to 
underground gas and water pipes and mains. In this country we have mt 
sufficient experience of what electricity can and may do with regard to elec- 
trolysis, but there was sufficient doubt for them to ask Parliament for a pro- 
tective clause. Electrolysis must be a concealed fact until the damage has 
actually taken place. The second point which he pressed was that they 
should have confirmed by Parliament what was the practice at the presen; 
time—they should have the opportunity of themselves doing the work 
which the County Council might require in dealing with their gas pains 
The accident at Manchester made it desirable that the gas company should 
retain that control in their band». 

Mr. CHARLES CARPENTER, chief engineer of the South Metropo- 
litan Gas Co, said that since the Tramways Act of 1870 there bad no: 
been a single occasion on which a tramway company had attempted t 
carry ou the alterations to any of the pipes of the company. The question 
of electrolysis had been brought under his notice by experience abroad 
especially in America. It was not that the regulations were not effective, 
but that they had not been teste l. He did not know any case in which 
a clause with reference to damage by fusion had b2en given. 

Mr. CLAUDE BAGGALLAY, Q.C., for the Lambeth Waterworks Co., 
said there were only two questions: (1) Should there be a liability on tte 
part of the County Council to pay compensation jn the event of damage 
being done ! and (2) Sbould the work of altering the mains be done by 
some foreign body? The whole question was: Are the regulations suffi- 
cient protection? If they are sufficient, and if they are complied with by 
the parties workipg the tramways, there would be no harm done. If the 
regulations are sufticieut and are not complied with an action would lie 
under the general law. But if tbe regulations were insufficient, and yet 
the Council complied with them, a compensation clause was absolutely 
necessary. The Board of Trade regulations in force were those of 1894. 
All he put was the contingency of the Board of Trade regulations proving 
insufficient having regard to the particular system adopted. 

Mr. JAS. SWINBURNE, examined by Mr. Castle, Q. C., said he bad 
had great experience in electrical engineeriog, and had gone into the 
question of damage that was likely to arise to gas and water mains from 
electric tramways being carried over them. In his opinion, ia a small town. 
the Board of Trade regulations that were intended to deal with 
systems would protect gas and water pipes sufficiently, but when you get 
into a large system like this there is no saying how far the pipe 
may be attacked. They certainly would be attacked to tome 
extent: it was a matter of degree. But as the attack was a very 
insidious one it was very difficult to tell how much damage may b 
done before it was found out. Insulated returns would get ote 
the difficulty, completely or practically completed; but any other eysiem 
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than that would be liable to the danger. As regarded the evidence of Dr. 
Kennedy as to the discovery of electrolysis, he was afraid Dr. Kennedy 
was reading tbe wrong paragraph of the Board of Trade regula- 
tions. These provided that there shall not be more than 7 volts on 
the one hand, and it also provided that near the station there sball 
not be more than either 2 amperes or 4 amperes or certain earth plates. 
Tbat was quite rigbt for a small system, but there is 10 way of making sure 
that there is no leakage. Seven volts were quite enough to give very 
serious electrolysis indeed. "There was no machinery provided for by the 
regulations of the Board of Trade which would ensure the discovery of 
electrolytic action. They could not tell whether there was any electro- 
lytic action until the mischief was done. It was silent, secret, and con- 
tinuous. It was true that the Board of Trade had consulted the counci! 
of the Institution of Electrical Engineers before drawing up the rules, 
and he was on the council at the time. 

Dr. KENNEDY, re-called, said he bad prepared estimates for the 
cost of applying electri: traction to the tramways of the Council. 
He found that the total length of line in London, if it were entirely 
doubled, would be 207 miles of single line. He estimated the cost of con- 
veraion to the conduit system, the cost of altering pipes and mains, 
putting down the rolling stock and building a power station, and the 
necessery plant would be £14,450 a mile. By the overhead system there 
would be a eaving of £3,0C0, and by the surface-contact a saving of £1,500 
per mile. That was for reconstruction only. The 72 miles of tramway 
would cost £1,170,000. ^ 

Yesterday, after a short consultation, the CHATRMAN announced the 
decision of the committee, He said: By this Bill the London County 
Council applies for powers to use electric power for traction on its tram- 
ways. As the estimated amount of the expenditure contemplated 
by the bill is £3,000,000, the proposal is by far the largest and 
mort important cf its kind which has yet been before this House. 
Of the 40 vestries whose districts are represented on the County Council 
all have agreed to the provisions of the bill with the exception of Hackney, 
Wandsworth, Battersea, and, possibly, on clauses, Southwark. The com- 
mittee are satisfied that if London is to have the full advantage of electric 
tramways it will not be desirable that special provisions should be 
introduced into the bill for the protection of the three vestries which have 
petitioned. The committee are influenced in this decision by the fact 
that Hackney has six members, Wandsworth two, and Battersea two 
on the County Council, so that if any grievance arises in their districts 
they have equal opportunity with other districts represented on the 
County Council of bringing that grievance before the County Council. In 
reference to the petitions of the gas and water companies, no evidence has 
been placed before the committee as to any cases of loss in this country 
sustained by fusion of or electrical action on gas and water pipes. The 
committee are satisfied that the provisions of the present bill and the 
enactments of the Tramways Act, 1870, with the fact that the London 
County Council is subject to the Board of Trade, both as to the approval of 
their system of traction and as to regulations that may from time to time 
be laid down, make every reasonable provision to meet the contentions 
of the two companies With reference to the question raised by the 
Vestry of Batteraea as to fares, especially with reference to working men’s 
trams as well as other fares, no evidence has been put before the com- 
mittee that would enable them to form an opinion as to the reasonableness 
of existing fares though they considered that should the profits of the 
County Council materially increase owing to the introduction of electrical 
power the question of the reduction of fares should be taken into con- 
sideration. The committee with these remarks find the preamble of the 
bill proved. 

Mr. PEMBROKE STEPHENS said, as the question was a very im- 
portant one to Wandsworth, they would take no further part in the 
discussion. 

The committee then proceeded to consider the various clauses of the bill. 


ELECTRIC POWERS BILLS. 


On Friday the House of Commons resumed the consideration of the 
motion by Lord Balcarres “ that the Committee of Selection do appoint a 
committee, not exceeding seven members, to whom should be committed 
the following private bills” :— 

Lancashire Electric Power Bill ; 

Durham (County of) Electric Power Supply Bill ; 

South Wales Electrical Power Distribution Bill ; 

Tyneside Electric Power Bill (read a second time on Thursday, March 1). 

Mr. GALLOWAY moved to leave out the words the Committee of 
Selection do appoint a committee, not exceeding seven members,” in order 
to insert the words, a Select Committee be appoiated.” 

The PRESIDENT OF THE BOARD OF TRADE (Mr, C. T. Ritchie) 
agreed with the mover of the amendment that these bills were so important 
io character that they ought not to be referred to an ordinary Private Bill 
Committee, but he differed as to the character of the committee by which 
the measures should be considered. To the proposal of a Select Com- 
mittee he had two objections. One objection was that if the bills were 
sent to a Select Committee they would, in addition to passing through that 

‘committee, have also to pass through another committee, a course which 
would inevitably mean delay and probably the loss of the bills this year. 
The other objection was that a Select Committee was a committee 
nominated by the House and selected from both sides of the House ; and 
that, he contended, was not at all the kind of committee to consider bills 
of the important character here concerned. What was required was a 
perfectly independent committee, selected by the ordinary tribunal, the 
Committee of Selection, composed of gentlemen who had no interest in 
the bills except to hear and judge the evidence put before them. He 
therefore supported the original motion. 


Mr. BRYCE said tbe House had to choose between three kinda of com- 
mittees to which these bille, involving far greater principles than ordinary 
private bills, could be referred viz., the ordinary Private Bill Committee 
the Hybrid Committee, and the Seleeg Committee. There was a fourth 
possible cause which, but for one objection, would probably be the best of 
all—that of a joint cominittee of both Houses. The objection was that 
the promoters of the bills might feel that in the event of the report being 
against them they would lose the opportunity of bringing the measures 
before a committee of the House of Commons. Clearly an ordinary 
Private Bill Committee could not deal with the matter. It was admitted 
on all sides that the magnitude and gravity of the question was such that 
it should be referred to a committee of very great strength. A Select 
Committee would not necessarily be the partisan committee suggested by 
the President of the Board of Trade. It was only right that there should 
be one partisan of each side, to see fair play, but the rest of the membera 
should be absolutely impartial. It could not be doubted that the 
Committee of Selection would take pains that no interested persons were 
appointed. 

Mr. GALLOWAY offered to withdraw the amendment if the proposal 
that three should form the quorum were withdrawn. 

Sir HENRY FOWLER felt that of late years the character of the House 
of Commons had been imperilled by the nomination of gentlemen on com- 
mittees as representatives of the interests concerned. It the House was to 
keep the confidence of the country as a just and impartial body, the time 
had come for that representation of interests to cease, In the case of 
these bills there should be no such thing as a quorum, but all the membera 
of the committee should be bound to hear and judge the evidence. He 
agreed with the President of the Board of Trade that this should be a 
strong committee of seven members, and that in all other respects it 
should fulfil the obligations and liabilities of the ordinary Private Bill 
Committee. 

Lord BALCARRES was willing to withdraw the words objected to by 
Mr. Galloway. 

The amendment was, by leave, withdrawn. 

Sir JOHN BRUNNER moved to omit the words * not exceeding " and 
to insert in their place of," and this waa agreed to. l 

On the motion of Lord BALCARRES it was also agreed, “That the 
committee have power to send for persons, papers, and records.” 

Mr. MONK (Gloucester) moved, and the House agreed, ‘‘ That the com- 
mittee be subject to the standing orders relative to the proceedings of 
committees on opposed bills (except that fixing the number of members).“ 

The entire motion, as amended, was then approved. 


SOUTHPORT EXTENSIONS AND TRAMWAYS BILL. 


This bill has been passed by a House of Commons committee. It is 
proposed to construct and electrically equip new tramways, and the bill 
empowers the purchase by the Corporation of the undertaking of the 
Southport and Birkdale Tramways Co., the leasing of tramways outside 
the borough, the reconstruction or alteration of existing tramways, the 
adaptation of the lines to the use of mechanical power, and the supply of 
electricity for traction purposes. The Corporation have already acquired 
the undertaking of the Southport and Birkdale Tramways Co. and have 
leased it to the company, and also wish to add to their own lines. The 
committee assented to the insertion of a clause for the repayment of the 
£40,000 to be borrowed for the construction of the tramways being spread 
over 40 yeara instead of 30 as laid down by the Loeal Government Board. 


DUBLIN ELECTRIC LIGHTING BILL. . 


The consideration of the Dublin Electric Lighting Bill on second read- 
ing in the House of Commons yesterday was further postponed until 
April 15. Mr. W. Redmond has given notice of his intention to move 
the rejection of the measure. . 


COST OF TELEGRAMS TO SOLDIERS AT THE FRONT. 


In the House of Lords last week the Marquis of Lansdowne (replying to 
the Earl of Lichfield) said the Eastern Telegraph Co. had agreed to make 
very important concessions in regard to the charge for telegrams to the 
troops in South Africa. All messages to soldiers and sailors were to be 
sent at the reduced rate of Zs. per word, instead of the full rate of 4s. In 
the case of an officer, the rank, and in the case of non-commissioned officers 
and mev, the name might, at the sender's risk, be omitted, the regimental 
number alone being given in the latter case. The remainder of the address 
(including Cape Town) would be charged asonly one word. Thus “3,383, 
Second Battalion Wiltshire Regiment, Cape Town,” would be charged 
as two words only. 


TELEPHONING CABLE MESSAGES. 

In the House of Commons yesterday (Thursday) Sir EDWARD 
SASSOON asked the Secretary to the Treasury whether a considerable 
grievance existed among the commercial communities, notably in Liver- 
pool, owing to the regulation requiring the transmission to their 
destination of cable messages received from America through the Post 
Office, and that this system necessarily involved delay and waste of tinie, 
entailing loss of transactions, especially in cases where the messages were 
received about the closing hours of business ; and if he would undertake 
to modify the regulation so as to permit the cable companies themselves to 
send the messages through the telephone direct to their destination. 

Mr. R. W. HANBURY said arrangements had already been made in 
Liverpool for telephoning these American cable messages direct to sub- 
scribers of the National Telephone Co. for the Exchange brauch post 
office, which immediately adjoins the offices of the cable companies. The 
suggestion made would involve a modification of the terms of the National 
Telephone Co.’s licence, and it is obviously undesirable to take such a step 
to meet a limited local requirement. 
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BRIGHTON CORPORATION BILL. 

The committee of the House of Commons presided over by Mr. 
Schwann had under consideration on the 15th inst. the measure promoted 
by the Brighton Corporation, which contains some important electrical 
proposals. The bill contemplates tlie construction of tramways and the 
acquisition of land for purposes connected therewith at a cost of £200,000, 
and the erection of a generating station at Southwick at a cost of 
£400,000. The tramways, which are to be laid down in a connecting 
network, are to be away from the frontage of the town, none of them 
actually facing the sea, though the whole will be inside the borough 
boundary. It was explained to the committee that the demand for tram- 
ways was very strong in the town, and that there was practically no oppo- 
sition from frontagers. The Corporation had decided to adopt the over- 
Lead trolley system. 

On Friday last evidence was given to show that the scheme would be of 
great convenience, was widely desired, quite practicable, and that little 
if any injury would result to the surrounding property. 

Mr. F. J. C. MAY, engineer and surveyor to the Corporation, said there 
were some steep gradiente, but none worse than about lin 10. One of 
: the particular points on which the committee of the Corporation inquired 
was as to the working of the overhead system on steep gradients, and they 
were told by all the engineers they had consulted that there was no diffi- 
culty, some engineers referring to gradients of 1 in 9 where the system 
worked with ease. The conduit system had also been considered ; indeed, 
the committee started out rather prejudiced in favour of it, but they were 
converted to the overhead system. 

Mr. KINCAID (Kincaid, Waller and Manville) who in conjunction 
with Mr. May bad planned the tramway system, gave particulars of the 
overhead trolley system of working. 

Mr. A. CHIPPERFIELD, a frontager in Dyke-road who opposed the 
bill, said the overhead wires would constitute a gieat danger in case of 
fire. He could not understand how a fire-escape could get to the houses 
with them. He had not thought that perhaps the wires were purposely 

placed high enough to meet this very point. 

On Monday Mr. MAY, recalled, said it was not proposed to use the cog 
system on the cars, as on some of the mountain railways in Switzer- 
land; the Corporation would depend entirely on the brakes for safety. 

Mr. R. BALLARD eaid the hill in Dyke-road was so steep there that 
he should regard a tram coming down as he would a bullock—it might 
or might not become dangerous. If a vehicle ran away there would be 
nothing to stop it. When heavy rain fell immense quantities of water 

flowed down the road, washing along sand and mud, and he did not 
eee how it would be ible to keep the flanges of the line clear at 
such times. The trams would be obliged to jump the rail, and nothing 
he could imagine, having regard to the gradicnt, would stop them. 

Mr. THOMAS, C.E., said the system of cross-overs proposed in Dyke- 
road would only aggravate the difficulties of the position. The proposal 
would, mean practically that the liie would be one of continuous sinuos:ty 
for its whole length at this point. 

After further evidence the cominittee decided that the preamble of the 
bill was proved so far as concerned the tramways portion, excepting as 
regarded the proposed tramway in Dyke-road. 

On Tuesday Mr. LITTLER, Q.C. (for the Brighton and Hove General 
Gas Co.), said the Corporation had conceded what the company 
thought were fair and reasonable terms with regard to bis clients’ oppo- 
sition. Such opposition was withdrawn, except to consider the c'auses 
which would be brought up to give effect to the agreement. He added 
that if the opposition had been gone into, there would have been tome 

interesting evidence regarding electric fusion. 

Mr. PEMBER sad the next part of the bill dealt with the powers as to 
the supply of electricity, which were in effect to buy compuleorily certain 
lands adjoining the eastern arm of Shoreham Harbour, aod erect a 
generating station there. Thence the wires would be taken across the 
harbour, along a road on the northern shore, and to by various roads unt | 

the borough of Brighton wap reached. The present supply was given 
under an order obtained in 1883, so that the question was merely one of 
erecting a larger generating station outside the limits of supply. The 
area of the site was about 10 acres, and it was about 31 miks from 
Brighton, but by the route proposed the wires would cover & distance of 
42 miles. The present generating station in Brighton was a comparatively 
amall one, but the growth of increase in the consumption of electricity had 
been enormous. In 1892, when th«y began to supply, the consumers were 
215 ; now they were 2,400. In the tame period the number of 8 c.p. lamps 
furnished had grown from 11,000 to 130,000, the units sold from 156,000 to 
5,208,000, the capital invested from £53,000 to £290,000, and the profits 
from £2,200 to nearly £17,000. These facts showed the importance of a 
large generating station, which importance was added to by the fact that, 
1800 as had been the growtb, there was room for still greater expansion, 
138, 000 houses being still unsupplied. The charge of the Corporation was 
very low, averaging 2 94d. per unit. The money which it was sought to 
raise for the electric undertaking was £400,000. 

Mr. ARTHUR WRIGHT, engineer to the Br'ghton Corporation electric 
undertaking, said at present there were 2,450 consumers, and about 50 
consumers were still waiting to be supp'ied. Current was supplied at as 
low arate as gas, and seemed to be appreciated by the poorer classes, who 
were largely adopting it. The rate of increase was increasing, and was 
likely to grow greater. From the first the undertaking had paid, the 
profit last year being £16,000, or 52 per cent. on the total capital ; besides 
which they had accumulated out of profits £48,920 to create sinking, 
reserve, and depreciation funds, and paid over £9,500 to the rates. So 
rapidly had the demand increased that there was no doubt Brighton 
required a site where a very much larger production of electricity than 
that originally contemplated could take place. The site selected at Shore- 
ham was very suitable. It would be transmitted as high-pretayre 
alternating current, and then at the present station of the Corporation in 


Brighton reduced to the lower pressure for the consumers. Power was 
taken by the Corporation to supply the local authorities all along the 
route if they desired it. 

Croes-examined by Mr. RAM (for Hove Town Council): He did not 
agree that the usual method in London was to lay trunk mains iu 
conduits with manholes. The Brighton Corporation had no objection to 
supply Hove in bulk on fair terms, but to supply them at cost price, 
regard being had in that price simply to interest and sinking fund, would 
be very uncommercial. Something more should be paid. 

By the Committee: Tbe insulation problem in connection with cab!es 
was solved long ago; the difficult matter was to protect the pipes. 

Mr. JAMES SWINBURNE said it was necessary to extend the works of 
the Corporation, but it was not advisable to make the extension on the 
present site, especially in a place like Brighton, owing to the nuisance it 
would create. It was a principle generally recognised by electrical engi- 
neers to have the generating station outside the area of supply, aud the 
site selected under this bill seemed admirable in every way. He saw no 
necessity whatever for the special protection the Hove Council now sought. 
Under tbe circumstances it was reasonable to lay the mains in troughs, 
and there was no necessity for manholes. The great drawback to tbe 
trough or solid system was that the mains could not be drawa in and out 
as with the conduit system. 

On Wednesday Mr. ENDACOTT, town clerk of Hove, said the houses 
in that borough were chiefly large and of very high class; and building 
was going on very extensively in the portion of Hove not yet developed. 
The Hove Corporation had an electric lighting order in 1890, which had 
been leased with the sanction of the Board of Trade to the Hove Elect ic 
Lighting Co. ; and there was also an order relating to Aldrington, which 
district was included in Hove. When the lease was granted the Corpora- 
tion stipulated that the cables, both trunk and distributing mains, should 
be laid in conduite, becauss they did not wish t» have the roads broken 
up. Th» method proposed by the Brighton Corporation would involve 
the opening of the roads to enable the mains to be dealt with. Hove did not 
object to the laying of the cables if they had proper protection. The 
mains in Hove should be laid in culverts, or by such other system as the 
Hove Corporation might approve. 

Mr. WORSLEY TAYLOR eaid under the Act of last year the pro- 
moters had to submit their plans to the Postmaster-General, who could 
ask for certain things. If the promoters did not agree, the matter was to 
be referred to the Board of Trade to decide. But suppose the present 
committee were to order that the cables were to bs laid in a conduit, 
what became of the right of the Postmaster-General to require them to Le 
laid in some other way ? 

Witness thought the Postmaster-General wou'd submit very much to 
the wishes of the local authorities. 

Mr. WORSLEY TAYLOR quoted sec. 14 of the Act of last year, and 
went on to ask what was to happen if the Postmaster-General did not 
approve of tbe propcsal of the Brightou Corporation, and the Board of 
Trade decided that the Postmaster-General was right, and also if the 
special provisions sought in the present bill were given ? 

WITNESS : The three bodies would have to confer, and no doubt they 
would arrange some aystem satisfactory to all parties. 

Mr. WORSLEY TAYLOR, in reply to the Chairman, eaid there were 
no decisions as to clause 14 showing whether the Postmaster-General had 
the right to object to any system, or whether he could only object to 
details ; but they could not have wider words then those of the clause. 

Mr. MOON said this question had not been decidel yet in committee 
this session. 

Tbe CHAIRMAN (addressing Mr. Worsley Taylor) said the feeling of 
the committee was that they would leave the Postmaste--General to take 
care of himself. 

Mr. WORSLEY TAYLOR said he thought the committee would not, 
unless with very grave reason, introduce into a private Act conditions which 
were absolutely contrary to the provisions of the public Act passed last year. 

Sir WILLIAM PREECE, consulting electrical engineer to the Pest - 
ma*ter-General, said he was consulted by the Hove Corporation as to 
the beet mode of conveying current from Shoreham Harbour to Brighton. 
Tne Hove Corporation only objected to the laying of the mains through 
Hove to prevent unnecessary iaterference with the surface of the roads, 
aud in order to tecure that the ma'ns should b» so laid as to leave as 
large a portion of the road a3 free as possible from sewers gas, and other 
pipes. The only d ffercnre between Mr. Wright, the expert for tle 
Brighton Corporation, and witness was as to the way in which these mai: s 
should be laid. As he had had for 20 years to look after the interests «f 
the Postmaster-General, he could say that the Poatmaster-General simp y 
looked at the systems of electrical undertakers with the viw 
of protecting his wires; and the Board of Trade, in his exp ri- 
ence, simply had regard to the security of property. In some plices 
mains were laid a3 proposed by the Hove Corporation, in others 
as the Brighton Corporation proposed. If the solid system were 
adopted by Brightor, they would have to lay a sufficieot number of mains 
to provide for the whole possible power they proposed to generate ; or if 
they laid mains for a portion only, soouer or later they would have to open 
again the whole of the road from Sboreham Harbour to Brightor. In 
the system he advocated, the drawing in, it would only be neces- 
sary, where extensions were carried out, to open the manholes 
and draw in the new cables, It was not likely that the Postm ister-General 
or Bosrd of Trade would object to this system, because they had both ap- 
proved of it in many instances. This was the first case, ho thought, which 
had come before a committee of one corporation seeking power to go 
through another Corporation's area. He agreed there was no difference in 


principle between a commercial company going through a Corporation's 


area and a Corporation going through another Corporation’s area, and unless 
some very special circumstances wera shown, he would not like to see varp- 
iog provisions in:erted in the bills. The general law ought to be regarded. 
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The solid system was petecuy well known, and had been adopted in 70 
towns, in some under his own advice ; bu* there were just as many towns 
where other systems were used. The solid system was not the beat for Hove 

By Mr. MOON: If the solid system were adopted there were two 
causes which would lead to the roads being opened—the cables becoming 
defective or the desire to lay additional calles. The first was most impor- 
tant. One thing was sure to cccur in connection with electrical mains— 
and that was the unexpected. We never knew what was going to happen 
with regard to electrical matters. Lightning or something else might lead 
to a fault ; with the manhole system the fault could be located between 
two manholes, and easily remedied without opening the road. 

By Commander BETHELL: The question of difference of price between 
the two systems did not enter int» consideration. One possible objection 
to manholes was the possibility of the accumulation of gas ; and in London 
20 or 30 exploeioos had arisen from this cause. But the accumulation of 
gas was simply the result of neglecting proper ventilation. 

Bg the CHAIRMAN : He knew of no provisional order in which the 
special provisions sougbt had been inserted, but this was the first case, he 
believed, which had come before the House of one Corporation desiring to 
carry their mains through the area of another Corporation. 

Mr. ARTHUR WRIGHT, recalled, did not agree that there was no 
difference in the two methods as to cost. In country roads, whero the 
level was constantly altering, the cost of upkeep of manholes must be 
very serious, and the manhole system therefore the more expensive. The 
advantage of this system was that they could pull out a short length of 
main. It would be unwise for Brighton to adopt the culvert system ; it 
was entirely unnecessary and unsafe, There were 150 miles of the solid 
eystem of cable in Brighton. Moreover, the cable which would be laid 
would weigh about 5 tons for 50 yards, so that if it were pulled through the 
P'pe a good deal of the insulation would probably be worn off by friction. 

After a short deliberation the committee passed that portion of the 
preamble of the bill relating to the electricity undertaking, declining to 
accept the clauses submitted by the Hove Corporation. 


[Pressure on our space compels the leaving over to next i-sue of the 
proceedings in committee on the Huddersfield and Stockport Corporations’ 
Tramways Bills.— Ep. E.]. 


LEGAL INTELLIGENCE. 


| 5 
The Attorney General v. National Telephone Co. (Ltd.). 


This case came before Mr. Justice Grantham and Mr. Justice Phillimore 
on Friday last, on a motion for an interim injunction to prohibit the 
National Telephone Co. from breaking up streets and laying down under- 

round works without the coneent of the Postmaster-General, pending the 
earing of an information filed by the Attorney-General for the purpose of 
raising the question of the company’s right to do so. 

The ATTORNEY-GENERAL said the case reised very important 
questions of Jaw as to whether the defendants could break up the streets 
without the licence of the Postmaster-General and also the licence of the 
London County Council. Sir E. Clarke appeared on the other side, and 
had raised the defence that the Telephone Co. had independent rights, and 
could go on without the licence of the Postmaster. General or the County 
Council. The Telephone Co. did not wish to be hampered in their busine:s, 
still, if they were allowed to go on, the result would be that the streets 
would be broken up indefinitely. What was wanted was a decision as to 
the company's rights. He (the Attorney-General) propoeed that there 
sbould be an adjournment till April 5, when the whole of the legal points 
could be argued. 

Mr. Justice GRANTHAM said thatall matters with which the Attorney- 
General was connected had precedence over any other matters in that 
7 and if the parties were ready the motion could be heard there and 
then. 

The ATTORNEY-GENERAL said that in the regular course he would 
ask for an undertaking, but his learned friend (Sir E. Clarke) said he could 
not give that. He quite understood that this undertaking could not be 
given, and as he understood tbat no fresh work would be entered upon, be 
would not press the matter. He should now ask for an inte - im injunc- 
tion, and subscquen ly the Court would be asked to give a permanent 
decision. 

Sir E. CLARKE said that this matter was of immense importance to 
the Telephone Co., and he hoped that an actual decision would be arrived 
at as quickly as possible. He was, however, cont nt to let the matter 
stand over until April E. 

Decision accordingly. 


National Telephone Co. v. Tunbridge Wells Corporation. 


At the Tunbridge County Court on Wednesday, before Judge Exden, an 
application was made on behalf of the National Co. for an order permitting 
the company to lay underground wires in the streets without the consent 
of the Corporation. Mr. Crippe, Q.C., appeared for the company, and Mr. 
Macmorran, Q.C., for the Corporation. 

Mr. CRIPPS said the telephone company already had permission to lay 
down underground wires io certain streets, but it was desired to extend 
the wires under other streets, and to this extension the Cuuncil refused its 
consent. . 

Judge EMDEN said it seemed a pity to waste his time with sn appeal 
fer an order when, if either party was dissatisfied with Lis decision, they 
could go to the Railway Commis inners. 
` Mr. CRIPPS said that was not quite so, as both parties would probably 
abide by his Honour's ruling. A | oe 

Mr. MACMORRAN contended that the Acts in regard to telephone 
wires extension in urban districts were not the samo as regarded the 


National Co. and the Post Office, He contested the interpretation of the 

Acts by Mr. Cripps, and said the Corporation was within its rights in 

refusing consent. ME. 
Decision reserved. 


Hores, Pattirson and Bathurst v. National Telephone Co. (Ltd.) 


Tbis was an action asking for a mandatory order to compel tbe defen. 
dant company to remove 610 wires and a derrick from the roof of plaintiffs’ 
premises. When the case was called on, on Wednesday, before Mr. Justice 
Buckley, Mr. Astbury, G. C., said defendants had agreed to consent to 
judgment, and therefore all that was now required was a formal mandatory 
order and an inquiry as to damages. 

His lordehip made the order asked for, and gave the plaintiff the 
costa up to and including the judgment. 


Moody Brothers v. A. Henley and Oo. (Ltd.). 


Mr. Justice Ridley and a common jury yesterday heard this case, 
which was brought to recover £315 for work done at defendants’ studio 
at Epsom. Defendants counterclaimed for £445 damages incurred, as 
they alleged. by their premiees being burnt down owing to defective 
electric light installation. 

Mr. Witt, QC., and Mr. Sturgess represented plaintiffs, and Mr. Shee, 
Q.C., and Mr. Alfred Sington defendants. : 

The counterclaim was first taken. It appeared that defendants have 
a London address at Great Wild-court, Holborn, and works and studios at 
Epsom, and are photographic printers. In Dec., 1898, they gave plaintiffs 
a contract for a complete installation of electric light, a condition being 
that the work should be done in a skilful and workmanlike manner, and 
that no risk of fire should ensue from the ua» of the lamps and installa- 
tion. Two arc lampes were fitted in the studio for use in photography. 
The testing duly took place on Sept. 23rd last, and an alteration in the 
stand of one of the lamps being advisable, it was left, according to plaintiffs, 
with instructions that it should not be used. On Oct. 2 a fire occurred at 
the studio, which was burnt down, and the outbreak was traced to this 
lamp. Defendants’ case was that the fire was cause I either by imperfect 
insulation of the wires which supplied the current to the lamp, or t^ 
the fact that the switch was p'aced on the wrong side of the resistance 
coil, whereby, when the lamp was not burning and the dynamo was 
work ing which supplied current to the other lamps in the works, the current 
go`ng through made the resistance coil-rei bot. This, it was suggested, 
caused the asbestos against which the resistance coil was placed to glow, 
and to ignite the match-boarding to which the asbestos was fixed. The 
defendants consequently alleged that by reason of an unskilful and 
unworkmanlike installation they suffered the damage claimed ; alter- 
natively that the contract that no risk should ensue from the use of the 
lamps and installation was not fulfilled.. £100 was claimed for the des- 
truction of the lamp, £215 for damsge to studio and contents not covered 
by insurance, and £100 hindrance in business. In reply plaintiffs denied 
any negligence on their part, and it was suggested that the installation 
had been interfered with. : 

Prof. C. V. Boys, Mr. Haydn Har.ison and M*. Hiachley were callid in 
sur port of defendants’ case. 

Mr. MOODY, a member of the plaintiffs’ firm, stated that after the test 
he suggested that the lamp should have a special movable stand made, and 
bs» sent back to London for that purpose, and in his presence his partner 
detached the wires. Witness explained the construction of the Crompton 
lamp as perfect in every way, and he did not believe that the lamp itself 
had had anything to do with the outbreak. He had no theory as to the 
origin of the fire. | 
. Mr. HERROND, partner with Mr. Moody, gave similar evidence, stating 
that after the lamp-switch was turned off he took the wires off the con- 
nectors and also off the lamps. It should have been sent up to London on 
the Monday after the test on Saturday. 

Mr. Justice RIDLEY, in summing up, said the plaintiffs’ claim waa 
admitted. The only question was the counterclaim. Defendants said 
plaintiffs had put up the electrical installation in such a way, so carelessly 
that the result was the fire. First of all, was the fire due to the electrical 
apparatus ; and, eecondly, was the electrical installation constructed in a 
negligent manner! If it was, the jury would find a verdict for the defen- 
dante, who were the plaintiffa on the counterclaim. It sesmed to his 
lordship that there was no doubt that the fire was due to the electrical 
apparatus, and that on the evidenca the jury could not find any other 
answer but that. The evidence was all one way, and that was that tho 
fire was dus to the electrical apparatus and to nothing else. The 
lamp and all its connections would admittedly work properly when all 
was perfect, but the jury would have to consider whether the placing of 
the resistance coil within 4in. of the wooden matchboarding parti- 
ti n was, under the circumstances, a careful and properly-constructed 
arrangement. If, as a matter of fact, the switch was turned off, this fire 
could not have occurred; and as the plaint‘ffs had said that they them- 
selves turned off the switch, they might very well have set up that some- 
body must bave turned it on subsequently. But though their counsel 
suggested that, the plaintiffs in the witness box took quite another line, 
and said it was impossible, in their opinion, that the lamp and ita wires 
could have caused the fire at all. He left three questions fur the jury: 
(1) Was the fire caused by the electric installation? (2) Was the apparatus 
constructed in an improper and negligent manner! (5) If so, what were 
the damag:s ! — 

The jury answered the first question Yes," the second question No, 
and added, The jury are of opinion that the fire was due to some inter- 
ference with the apparatus after the departure of Mr. Moody and his 

tner." 
Mr. Justice, RIDLEY gave judgment for the plaintiffs on both the claim 
and counterclaim, and granted a stay of execution for 14 days pending 
notice of appeal. 
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Goldberg and Son v. Liverpool Corporation. 

In the Chancery Court of Lancashire on Monday this action (fully 
reported in our issues of March 2 and March 9) was again mentioned. Mr. 
Maberly, representing the Corporation, said that notice of appeal had 
been given, and he asked that the order for the removal of the tramway 
pole and fuse box should be suspended until the resolution was known. 

Mr. ROTCH, for the plaintiff, urged that the appeal might not be heard 
for some time, and if the Corporation were successful the plaintiff would 
have to pay the coat of the removal. He therefore asked that the order 
for removal be executed at once, 

The Vice-Chancellor continued the suspension until the disposal of 

he motion. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent carly in the week.] 


TENDERS INVITED. 


The Southampton Harbour Board invite tenders for a motor trans- 
former with accessories. Specification may be seen at the offices of 
the. electrical engineer (Mr. J. G, W. Aldridge), 9, Victoria-street, 
Westminster, S. W., and copies may be obtained of the clerk (Mr. 
A. H. Skelton), Harbour Offices, Town Quay, Southampton. Tenderg 
must be in by April 7. An advertisement contains further particulars. 


The Maidstone Corporation require tenders for the supply and 
erection of steam and water pipes and valves for their electricity 
works. Specifications, &c., may be obtained after 20th inst. on 
application to the engineers (Messrs, Stevens and Barker), St. Petera- 
street, Maidstone, and tenders should be addre:sed to the town clerk 
(Mr. Herbert Monckton) by 10 am. of April 3. An advertisement 
gives further particulara. 


The directors of the Lancashire and Yorkshire Railway invite tenders 
for various stores for twelve months ending April 30, 1901, including 
signal and telegraph fittings, signal, telegraph, and electric light 
wires, copper tubing, glass, oil, screws, &e. Further particulars and 
forms of tender may be obtained at the stores department, Osborne- 
street, Manchester, where samples can be seen. An advertisement 
contains additional information, and tenders must be lodged with 
the secretary (Mr. R. C. Irwin), Hunt's Bank, Manchester, not later 
than 10 a.m. of April 9. 


The Salford Corporation invite ten lers for an ash conveyer and 
two electrically-driven travelling jib cranes. Specifications may be 
seen at the oflices of the consulting engineers (Mexirs, Lacey, Clire- 
hugh and Sillar), 2, Queen Anne’s-gate, Westminster, S. W., and 78, 
King-street, Manchester, but can only be obtained at the latter oflice, 
An advertisement contains further particulars, and tenders must be 
delivered to the town clerk (Mr. L. C. Evans) by 10 a.m. April 9. 


The Edinburgh Corporation desire tenders for the supply of (1) 
steam coal ; (2) arc lamp carbons; (3) cast-iron pipes, pavement boxes, 
frames, &c., for the Corporation’s electricity supply stations. Further 
partien ar are given in an advertisement, and specifications can be 

ad at the resident engineer's office, 5, Dewar-place, Edinburgh. 
Tenders have to be lodged with Mr. Thomas Hunter, W.S., town 
clerk, City Chambers, Edinburgh, by April 7. 

The Visiting Committee of the Northumberland Lunatic Asylum, 
near Morpeth, iavite tenders foran electric lighting installation. 
An advertisement contains further particulars, and specifications, 
&c., can be obtained at the offices of the consulting engineer (Mr. A. 
A. Campbell Swinton), €6, Victoria-street, London, S. W. Tenders 
to the clerk (Mr. H. Vassall), Market-place, Morpeth, by April 9. 


The Keighley Corporation invite tenders for wiring the new 
OR offices. Copies of specification can be obtained from the 
borough electrical engineer (Mr. J. M. Smyth), Bridge-street, 
Keighley. An advertisement contains further particulara, and 
tenders 1 chairman, Municipal Offices committee) must be 
delivered at Mr. Smyth’s oflice by 10 a.m., 31st. inst. 


The Metropolitan Electric Supply Co. invite tenders for ten 
100 kw. transformers. An advertisement contams additional par. 
ticulars, and specifications can be obtained from the engineer (Mr. 
R. R. Todd), 17, South-street, Manchester-square, London, W. 


The Burton District Council invite tenders for the supply of elec- 
tricity meters. Some particulars are given in an advertisement, 
and tenders must be sent to Mr. J. Taylor, clerk, Town Hall, 
Buxton, by Wednesday, April 4. 

The Dublin Electric Lighting committee invite tenders for the 
supply and erection of electric lighting plant. Tenders to town clerk, 
City Hall, Dublin, by 4 p.m., April 26. 

The Sunderland Corporation invite tenders for the supply of india- 
rubber-covered cables, wrouglit-iron and cast-iron piping, box frames 
and covers, and stoneware casings. Tenders to chairman, Lighting 
committee, by noon, 30th inst. MEC 

The Cardiff Corporation require tenders for wiring the’ new fish 
market. "lenders to town clerk by April 3. e e 


The Dartford District Council require tenders for electricity 
generating plant. Tendera to clerk, Sessions House, Dartford, by 
noon 27th inst. 


Barnes District Council require tenders for erection of electricity 
station buildings, chimney shaft, &. Tenders to clerk by April 10 


Maidstone District Council require tenders for erection of e'ectri- 
city station buildings and chimney shaft. Tenders to town clerk 
by April 9. 

Tenders are required for electric lighting of Victoria Concert 
Hall, Halifax. Tenders to W. C. Williams, 29, Southgate, Halifas, 
hy April 7. 

The Dundee Town Council invite tenders for the construction (f 
permanent way for tramways and for steel rails, crossings, &. 
Specifications from engineer, and tenders by April 3. 

The Corunna (Spain) Electric Co-operative Society invite tender: 
for the supply of alee tricity generating machinery having a capacity 
of 400 H.P. or capable of supplying 12,000 10 c.p. lamps. Particular: 
from Dr. Enrique Sora, 81, Calle Real Corunna, and teaders to Dr. 
Manuel Baifa, Calle de Zafateria, No. 5, Corunna, before April 15. 


The municipal authorities of Wilna (Russia) invite tendera until 
April 13 for the electric lighting concession in the town. Particalars 
from and tenders to der Magistrat. 

The Receiver-General and Director of Contracts, Valetta (Malta) 
requires tenders for dvnamo oil, &c., until April 5. 

Tenders are invited until Aug. 1 for the public lighting of the 
city of Buenos Ayres. 


TENDERS RECEIVED AND AOCEPTED. 


The tender of the British Thomson- Houston Co. has been accepted 
by the Newcastle-upon-Tyne Corporation for the supply of 13) 
electric tranicars, at £75,776. 10s. The cars will be of four kinds 
double-decked for the Gosforth route, four-wheel cara with tops for 
Westgate Hill and other steep gradients, and two types of bogie cars. 

The following tenders have been accepted by the Ilford District 
Council for the supply of plant, &c., for their electricity works :— 

Babe ock & Wilcox (water-tube boilers, economizer. 


feed pumps, pipework, &.) . . .. . £4,767 0 0 
General Electric Co. (two 200 kw. and one 100 kw. 

steam dy namos and motor boosters) ....... .... 5, 321 0 0 
E. P. S. Co. (storage batteries) 1,750 0 0 
dames White (maia switchboard and connections) 1,387 11 6 
Southgate Engineering Co. (15. ton crane)........... 317 10 0 
W. T. Henley's Telegraph Works Co. (mains, con- 

duite, and roalwork for public and private 

uns rag à 24,636 10 5 
Veritys Ltd. (are lampa and posts) ... 2671 0 0 
L. G. Tate (station lighting)............... NAR Nueva E Eee 85 0 0 


The total of the accepted ten lers amoun's to £41,341. 114 111], 
and an agreement has been entere l into with the E. P. S. Co. for the 
maintenance of the batteries for three years at £405, with the option 
to extend to five years at £675. 
The Shoreditch (London) Vestry have received the following 

tenders for the supply of two additional boilers :— 

Babcock and Wilcox (conditionally accepted )............... 

Haythorne Tubular Bo'ler Syndicate . 240) | 
The Vestry have also accepted the under noted tenders in 
connection with the annual contracts for the Lighting committee : 
Electrical sundries, the Edison and Swan Co., Johnstone, Benjamin 
and Co., and Williamson and Joseph; engineer’s stores, W. H. 
Willcox and Co. and Hunns and Co.; ironmoagery and tools, J. E. 
and N. Spencer and F. Bird and Co. The Lighting committee 
recommend the tender of Messrs W. Storrs, Sons and Co. for the 
erection of the chimney shaft at the new station at £5,499, less £600 
allowance for old buildings, 


The Aberdeen Corporation bave received the following tend:rs 
for the supply of four electrically.equipped tramears : — 
Macartney, McElroy British Thomson. 

and Co. (accepted) £3,900 0 0 Houston Co.. . . £4,185 15 0 
Dick, Kerr and Coo... 4,380 0 0 British Westinghouse 
R. W. Blackwell & Co. 4,366 3 2 Co. 4110 0 0 
Siemens Bros and Co. 4,280 0 0 

The Brighton Corporation have received eight tenders for a com- 
bined feeder and dynamo switchboard for their electricity works, 
viz..— 


"eet „6 „„ „„ „6 „ 0 


Edison and Swan Co. | Crompton and Co....... £673 0 0 
(accep'ed) ............... £502 0 Electric Construction 

Nalder Bros.& Thompson 840 0 0 CO . 660 0 0 

Fowler-Lancaeter(Ltd.) 743 0 0  Veritys Ltd. ............ 536 15 7 

General Electric Co.. 680 0 0 Lowdon Bros 500 0 


The Newington (London) Vestry have accepted the tender of 
Messrs. Babcock and Wilcox for two additional boilers, feed ump, 
ironwork, and extensions to the steam and water mains, including 
chain-grate stokers and superheaters, for the electricity works, at 
29, 461. | 

The Southport Town Council have accepted the tender of Messrs 
Dick, Kerr and Co, for the supply of rails for tramway. extensions 
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The Glasgow Corporation have accepted the tender of Mes:rs. A. 
and P. Steven for an electric lift for the new fine art galleries at 
£015. 10s. 


The Belfast Electric committee recommend the acceptance of 
tenders of Messrs. Mather and Platt and Messre. Johnson and Phillips 
for the supply of dynamos. 


The Liverpool Electric Light and Power committee bave accepted 
the tender of Messrs. Morrison and Sons for the erection of a sub- 
tation in Fairclough-lane, at a cost of between £5,000 and £6,000. 

The St. Annes-on-Sea Council have accepted a tender from Messrs. 
McCulloch and Co. for 100 electric lamp-posts, from the Prism Globe 
Co. for 100 fittings, and from the Reason Manufacturing Co. for 100 
twitches with sockets. 


APPOINTMENTS VACANT AND FILLED. 


The Sheffield Electric Light committee require an engineer to 
take charge of their electric light and power undertaking. C.m- 
mencing salary £500 per annum. An advertisement contains 
further particulara, and applications must be sent in to the town 
clerk (Mr. Henry Sayer) by April 2. 

A maios superintendent is required for the Southampton elec. 
tricity works. An advertisement contains further particulars, and 
applications must be sent to the borough electrical engineer (Mr. 
F. H. Chaplin) before noon of 31st inst. 

The Hanley Town Council require an assistant electrical engineer. 
Applications to the electrical engineer (Mr. C. A. Cowell) by 31st 
inst. See advertisement. 


The Islington (London) Vestry require a qualified mechanical 
draughtsman and a skilled mechanician for their electricity depart- 
ment. Further particulars are given in advertisements, and applica- 
tions must be sent to the Vestry clerk (Mr. Wm. F. Dewey) by noon 
of April 9. 

The Buxton District Council require an improver, a switchbeard 
attendant, a cable jointer, and a driver for B-lliss engines for their 
electricity department. Applications to chief engineer (Mr. Edward 
Calvert). See advertisement. 

The Mexborough District Council require a consulting electrical 
engineer. Applications to clerk (Mr. J. W. Hattersley) by 26th inst. 

The Glasgow Corporation require an assistant manager for the 
Corporation telephone exchange. Particulars from and applications 
to town clerk, City Chambers, Glasgow, before 26th inst. 


Mr. R. M. Carr has been appointed assistant electrical engineer to 
the Bexhill District Council. 


BUSINESS NOTICES. 
The Maxim Electrical and Engineering Export Co. (Ltd.) notify 
their removal from 41, Gillingham-street, London, S. W., to 65, 69 
and 67, Gracechurch-street, E.C. 


Mr. G. W. Webb has been appointed manager of the show-rooms 
of Messrs. Fry and Co. (Ltd.), 19, Farringdon-avenue, London, E.C. 
representatives of Mes:ra. C. Joyner and Co., of Birmingham. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


William Paul Theerman, electrical engineer and contractor, 
trading as W. P. Theerman and Co., 22, Devonshire-street, Chorlton- 
on-Medlock, Manchester, and 36, Lord-street, Rochdale, has executed 
a deed of arrangement. Liabilities £3,371. 78. 4d., assets £5,247. 
Mr. W. J. Coates, 5, John Dalton-street, Manchester is trustee. The 
principal creditors are : — 


Moores, Farrell and C». ...... £306 Adams aud Co £31 
Veritys Ltd. ..................... 282 W. T. Beesley and Co. 31 
Newton Electrical Works 225 Mather and Platt ............... 28 
Electrical Co. ..................... 217 J. Hewitt and Son 28 
Dorman and Smith ............ 208 S. Howes...... ........ ORE 25 
Alley and Ma^Lellan.. ........ 175  S:hofield and Co. ............... 22 
Johnson and Phillips............ 128 Simplex Steel Conduit Co. ... 22 
. T. Glover and Co.  ......... 125 Sharples, Taffs and Co 18 
J. Turner and Sona ............ 110 Rhodes and Webster ............ 17 
Baxendale and Co................ 85 C. Holmes and ((o 16 
J. G. Allison and Co.  ......... 85 Simon, Berry and Co 13 
International Electric Co....... 70 T. Bell and Co. (Ltd.). ......... 13 
Blackman Ventilating Ce. ..... 62 Edwards and Armstrong 11 
Moon, Lougblin and (o. 52 F. O. S. Leakkke 11 
E. Mer eien 48 St. Helens Cable Co... ......... 10 
Croft and Perkins ............... 36 Penistone Electrical Cu. ...... 10 


Telegraph Manufacturing Co.. 35 

Claims against W. H. F. Bowman, electrical engineer, &c., of 
Gainsborough, must be in by April 4. Mr. R. J. Ward, 31, Silver- 
street, Lincoln, is trustee. 

A first and final dividend of 4s. 8d. will be payable on April 4 at 
Messra, Yates and Scampton’s, 4 and 6, Wood-street, Bolton, in the 
failure of B. Wild and J. H. Clarke (trading as Wild, Rothwell and 
Co.), electrical and general engincera, Virginia-street, Southport. 

The trustee in bankruptcy of H. W. Thane, electrical and general 
engineer, of Northfleet, has been released. 


A meeting of the creditors of Frederick Metcalfe, electrical engi- 
neer, White Horse-street, Boar-lane, and Cardigan-road, Leeds, 
took place on Wednesday. Liabilities £125. 163. 10d., assets 
£6. 7s. 10d. Debtor attributed failure to loes on contracts. 

The adjourned public examination of Benjamin Symmons, elec- 
trical engineer, late North-street, Quadrant, Brighton, took place 
last week.  Debtor stated that he had been defrauded by his 
managers He could not tell how much he had lost in this way, but 
feared it was a considerable sum. A large number of book debts had 
been collected and not marked off, something like £30 and £40 
having already been accounted for in this way. Examination 
concluded. 


Works for Sale.—As announced in another column, Messrs. 
Fuller, Horsey, Sons and Cassell have been instructed to offer for 
sale by tender the freehold works of Accles (Ltd.), at Perry Bar, 
Birmingham, comprising extensive ammunition, cycle, and general 
engineering works, &c. Tenders must be addressed to Master 
Whitehead, Mr. Justice Cozens-Hardy’s-chambers, Room 706, Royal 
Courts of Justice, Strand, London, by 11 am. of Tuesday, April 10, 


and may be either for the entire property, including the company’s 


plant and machinery, or in three lots--2.¢. (1), ammunition works 
and cartridge factory, (2) general engineering and cycle works 
(occupying about 104 acres, with substantial, well-lighted, modern 
buildings, fitted with costly collection of engineers’ machine tools), 
and (3) proof range for heavy ordnance. Further particulars, with 
conditions of eale, &c., may be obtained from the receiver (Mr. P. E. 
Beachcroft), 1 and 2, Great Winchester-stroet, E. C.; Messra. Wilsor, - 
Bristow and Carpmael, solicitors, 1, Copthall-buildings, E. C.; Mesare, 
Pritchard, Engletield and Co., solicitors, Paiaters"-hall, Little Trinity. 
lane, E. C.; and of the auctioneers, II, Billiter-square, E.C., London 

Plant for Sale.—Messre. Albright and Wilson (Ltd.), Oldbury- 
near Birmingham, have a Willans Crompton steam dynamo for sale, 
See advertisement. 

Mr. T. Johnson, Wigan, has a 120 1H r. vertical compound 
engine (by Easton, Anderson and Goolden) for sale. 

Messrs. A. Verey & Co., Dover, advertise some electrical instru- 
ments, are lamps, wire, switches, &c., for sale. 

Presentation.— The employés of the Consolidated Telephone 
Construction and Manu'acturing Co, at Coventry, on the 17th inst., 
pres: nted Mr. W. J. M. Menzies, late general manager of the 
company, with a handsome framed and illuminated address as a 
token of the very high esteem and regard in which Mr. Menzies was 
held during his 15 years’ association with the company. The address 
expresses regret at Mr. Menzies’ retirement, and an app:eciation of 
his many efforts on behalf of the staff. 


The “Journal.”—Part 143 of the Journal of the Institution of 
Electrical Engineers is now ready, and pariicular3 of contents are 
given in an advertisement. 


Exports of Electrical Apparatus and Material.--The following 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from March 14 to 
March 20, with the ports of destination :— 

Africa—Alexandria, £36; Cape Town, £29; Delagoa Bay, £2,621 ; 
Durban, £518 (includiog £327 telegraph material); East London, £281 
(including £166 telegraph apparatus)  Argentina—Buenos Ayres, £420 
(including £240 telegraph material) Australasia —Adelaide, £550 ; Auck- 
land, £114 ; Freemantle, £104 ; Melbourne, £274 (including £201 tele- 
graph material); Rockhampton, £1,400 ; Sydney, £1,816 (including £40 
telegraph material) British Gui«na — Demerara, £20. Bur Rangoon, 
£30. Ceylon - Colombo, £683. China—Shanghai, £39, — Denmark 
Copenhagen, £342. Germany Hamburg, £250 (including £200 telegraph 
material) Lolland Amsterdam, £15; Rotterdam, £727 (including £300 
telegraph material). India — Calcutta, £138. Japan—Yvkoham:, £20,419 
(telegraph cable). Malta, £55. North A'lantic, £20,000 (telegraph cable). 
Russia — Reval, £527 (including £400 telegraph material). Spain — 
Carthagena, £18. Strai’s Settlements —Penang, £149 (telegraph material). 
Sweden — Gothenburg, £90. Total £52,665, against £9,012 in the corres- 
ponding week last year (March 15 to 21). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Aberdeen.—The (as and Electric Light committ2e have been 
requested to report upon the existing charge for electric current and 
the effect the maximum demand system of charging has on the 
accounts of consumers who use the electric light all the year round. 

The street lighting system is to be extended to several additional 
streets, and the Lighting committee propose to erect 40 additional 
electric lamps at an estimated cost of £1,272. 


yr.—The report of the burgh electrical engineer (Mr. A. J. 
Fuller) for the past three months states that the units generated 
show an increase over the e qi. period of the previous year 
of 48,000. The maximum load during the wirt r was 256 kw., 
against 200 kw. last year. At present the department can only 
store 600 tons of coal---:qual to five week's supply—-and Mr. Fuller 
suggests that the capacity sliould-be increased to a stosk of at least 
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2,000 tons. The Tramways committee have sent a deputation to 
towns in England where electric tramways are in operation in con- 
nection with the projected system of tramways in Ayr. 


Barnard Castle.—The Council have sanctioned the Northern 
Counties Electricity Supply Co.s application for a provisional elec- 
tric lighting order, The Council retain the right of purchase at 31 
years. 


Bath.—£13,000 further is to be expended in extending the 
electric lighting system for public and private lighting. 


Birmingham.—It is remarkable that this once enterprising and 
progressive Council should display such apathy in regard to electric 
traction. Several attempts have been made by the City of Birming- 
ham Tramways Co. to come to an understanding with the Corpora- 
tion in regard to electric traction, but hitherto without success. The 
Tramways sub-committee met on Tuesday to consider a communica- 
tion from the chairman of the company (Mr. Ross) in regard to the 
conversion of the Bristol-road route (at present worked by accumu- 
lator cara) to the overhead system. The lease of this route has about 
11 years to run, and the company are willing to effect the conversion 
at their own expense without an extension of the lease, provided 
that on the expiration of the term the Corporation purchase the 
rolling stock at a valuation. The Public Works committee are 
advised to accept the proposal, subject, however, to some slight 
modification. 


Bradford.—The accounts of the electricity department, which 
were prezented and passed at the meeting of the Corporation last 
. week, stated that the total income for the half-year ended Dec. 31, 
1899, was £17,654. 5s. 2d., compared with £13,011. 38. 8d. for the 
corresponding period of 1898, an increase of £4,643. ls. Gd. The 
total expenditure (including interest and tinking fund) was 
£14,256. 19s 5d., against £10,519. 108. 3$d., and the net profit 
43,397. 5s. 9d., against £2,491. 13s. 4d, an increase of £905. 12s. 43d. 
The number of consumers was 1,075, against 850, au increase of 21 
per cent, The total number of units consumed was 1,360,319, 
against 926,732, an increase of 47 per cent., irrespective of current 
dy tee for public lamps. The total profits since the opening of the 
works in September, 1889, to the date of these accounts, after paying 
interest and sinking fund, amounted to £26,013. 127. 5J., aud the 
total amount written off for depreciation had been £14,372. 17s., 
leaving £11,640, 15s, 5d. to be appropriated as the Council might 
direct. The trade profit for the last half-year worked out at 
£4. 19a. 2d. per cent. on a capital outlay of £202,702, and the net 
profit (after charging interest and sinking fund) at EI. 13s, 5d. For 
the whole year the trade profit amounted to £17,617. 1983. 14d, repre- 
renting £8. 133. owe per cent. on the capital outlay, ani the net 
profit to £5,130. 8s. 4d., representing £2.;10a. 8d. per cent. 


Bridgwater.—Mr. W. H. Trentham has been appointed consulting 
engineer for the purpose of drawiug up an electric lighting scheme. 


Brighton —At the Council meeting last week the Lighting com- 
mittee's recommendation as to new arrangements ilh the engi- 
neer and manager of the electricity works (Mr. Arthur Wright) was 
withdrawn. "The accounts of the department for 1899, an abstract of 
which appeared in our last issue, were submitted and paesed. 

Cambridge. — Fresh proposals for the extension of the existing 
tramway system and for the introduction of electric traction have 
been submitted to the Council by the Cambridge Street Tramways Co. 
and are at present under consideration by the Tramways committee. 
It is proposed to adopt the overhead trolley syetem, and the exten- 
ions, which would be constructed under the Light Railways Act, 
would embrace the Romsey Town and Chesterton districts, 


Carlisle.--In our Jast issue we stated that the local tramwava 
company wished to modify their original scheme for the extension 
of the system and for the introduction of electtic traction, and that 
the company had disposed of their undertaking to the British 
Electric Traction Co. The latter statement i» we find, incorrect, 
the City of Carlisle E'cctrie Tramways C». (Ltd) having no inten- 
tion of dispesing of their uadertaking. 

Blectric Dust Carts.—The London Common Council have autho- 
rised the Streets committee to employ an electric motor car in order 
to make experiments in the collection of dust and refuse. 


Electric Traction in Belgium.— A compauy has been formed for 
constructing an electric tramway between Brussels and Antwerp, 
a distance of about 24 miles. 


Greenock.- The burgh electrical engineer (Mr. S. E. Fedden) 
reports that the number of lamps applied for during the month to 
March 9 by private consumers was equivalent to 4,247 8 e. p., which 
with are lamps brings the total to 5,151, an inereas2 of 795 8 c.p. 
since last report. The number of consumers is now 72, against 60 
lust month. 

The Law and Finance committee have accepted the offer of the 
Greenock and Port Glasgow Tramways Co. for a lease of the tram- 
ways. The lines are to be converted to electric traction, and the 
company will take current from the Corporation at 14d. per unit for 
a minimum of 500,000 units per annum. Above this figure special 
terms are to be arranged. 


Guildford. —The local electricity supply company have intimated 
their willingness to sell the undertaking for £25,000. Since the com- 
pany is prepared to negotiate, the Council will appoint a committee 
to deal with the matter, 


Hampstead (London).—In the report of the Lighting committee 
fur the quarter endel Christmas last the receipts amounted to 
£11,471. 11s. 9d., compare l with £8,514. 4s. 7d. for the corresponding 
period of 1898, an increase of 38 per cent. The Vestry are sup- 
poeg tre Poplar District Board of Works in requesting the 

ndon County Council to promote legislation to enable metro- 
politau local authorities to borrow money for wiring consumers 
premises, &r. 

Huddersfield —It has been decide l to increase the salary of the 
borough electrical engineer from £350 to £450 per annum. The 
increase was moved by Ald. Calvert, at the meeting of the Torn 
Council on We Inesday. He said that between 1896 and 1899 the 
capital expenditure had more than doubled. The consumers had 
lacreasad from 385 to 1,082, the equivalent number of 8 c.p. lump: 
connected from 28,983 to 70,178, the units metered from 304,000 to 
951,000, and the expenditure from £3,140 to £6,660. The gros 
surplus had increased from £3,728 to £9,040, and in interest on 
loans and their repayment the sum of £1,789. 14s. 3d. had been paid. 


Islington (London).—The Electric Lighting committze unani- 
mously recommend that, having regard to the efficient manner in 
which Mr. Albert Gay discharges his duties as electrical engineer, 
his salary be increased from £500 tə £600 per annum as from 
January last. 


Leamington. — The Council have decided not to oppose the app'i- 
cation of the Midland Electric Light and Power Co, provided the 
company accept certain suggested clauses and amendmenta filed for 
incorporation in the order. In this event the Council will abandon 
the order obtained by them in 1899. Ald. Bland said that the 
Electric Light committee, before coming to their present decision, 
had exhausted all possible means of coming to an agreement with 
the company. He had since written to the chairman (Mr. A. 
Cbamberlain) asking whether he was prepared to accept a sum 
(nearly £30,000) for the undertaking, which had previously been 
mentioned, but Mr. Chamberlain demanded something like double 
that sum. The only alternative left was to go to arbitration, anl 
owing to the conditions which the Board of Trade had attached to 
the Corporation order, they did not feel justified in doing that. Tbe 
committee had spent £1,100 in endeavouring co obtain a satisfactory 
order. A conference between the parties has been arranged for 
to-day at the Board of Trade. 


Leicester. The Corporation (who are about to take over the 
local tramways) are considering tha advisability of introducing an 
improved system of traction, an a deputation has been sent to town: 
where electric traction is in operation. Sheffield, L*eds, Glasgow, 
and Edinburgh have been visited tli's week. 


Light Railways. -Oa Friday the inquiry was resumed into the 
joint applicatian of the Middlesex County Council and the No:th 
Metropolitan Tramwaya Co. for powers to construct a system of light 
(electric) railways to connect the present system of the London 
County Council at Highgate with the lines at Tottenham and 
Edmonton, and also with the outlying districts and with the pro- 
pored Herifordehire scheme. The company’s consulting engineer 
(Mr. V. B. D. Cooper) estimated that the coat for their part of the 
scheme would be £337,000, and Mr. R. D. M. Littler, QC, 
chairman of the Middlesex County Council, said he believe 
there would be a profit on the undertaking. The opposition 
of the Hendon, Tottenham, and Southgate Disti ict C.unci!s was 
withdrawn, and Mr. Wheeler, who opposed on behalf on the Finchley 
Council, said the scheme was purely speculative, tbat the district 
was not ripe, and that the project would co-t twice as much as had 
been represented. Mr. Asquitb, who appeared for 750 frontegers 
and ratepayers, submitted that there was not adequate evidence of 
public need for the scheme, and the damage and inconvenience which 
woull be caused were entirely out of proportion to the benefits 
expected. 

An inquiry was held on Monday into the application of the 
Loughborough and District Electric Traction Synd., fur an order to 
construct a system of light (electric) railways in Loughborough and 
district. The total length of the proposed railways was 8] mile’, 
and the overhead electric traction system was proposed, the gauge 
being 2ft. Gin. The Council and leading ratepayers supported the 
application, The company’s engineer (Mr. C. H. Gadsby) gave 
technical details. Opposition was offered by the Leicestershire 
County Council, and the inquiry was adjourned. 

The South Staffordshire Light Railway extension order (for 
constructing light railways in Bilston, Willenhall, and Coseley) 
has been submitted to the Board of Trade for confirmation, ani 
objections must be lodged by April 14. 

The promoters of the Cinque Ports light railway scheme hare 
altered the proposed route from Lydd to Rye. The Council of the 
latter di-trict also wish an alteration made in the route between Rye 
and Winchel:ea, to prevent the line running through the latter town. 
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London County OCouncil.—At Tuesday's meeting a bye-law was 
approved prohibiting the display of flash lights and search lights in 
London, subject to the approval of the Home Department. The fol- 
lowing are the Council’s definitions :— 

The expression ‘‘flash light” means and includes any light used for the 
purpose of illuminating, lighting, or exhibiting any word, letter, inodel, 
sign, device, or representation in the nature of an advertisement, 
announcement, or direction which alters suddenly either in intensity. 
colour, or direction. The expression ‘‘search light " means and includes 
any light exceeding 500 c. p., whether in one lamp or lantern or in a series 
of lamps or lanterns used together and projected as one concentrated light, 
and which alters either in intensity, colour, or direction. 

The report of the Highways committee on the subject of the tram- 
ways under the Council's control recommended that £42.000 of the 

rofits from the tremways be appropriated to the relief of the rates. 

fr. Benn said the lines now under horse traction rea!ise £225,000 
per annum, and would, in a few years, under electric traction, reali-e 
£665,000. It was propos ed to reduce the working hours of their 
employés from 114 hours to 10 hours per day. The Council had 
carried 50,000,000 passen at a $d. per mile, 50,000,000 at a Id., 
and about 17,000,C00 at somewhat higher fares. 


Long Eaton.— Messra. Hopkinsonsand Talbot have been appo‘nte 1 
conrulting electrical engineers and to advise on the report recently 
prepared by the electrical engineer to the Wallasey District Counc! 
(Mr. J. II. Crowther). | 

Lynn.—A very lengthy communication has been forwarded to the 
Town Council by the consulting engineer (Prof. H. Robinson) on 
the recent report of the Electrical sub-committee on proposed exten- 
sions of the electricity supply undertaking. The committee visited 
a number of stations in the London district, including two designed 
by Prof, Robinson, with a view to obtain information to guide them 
in deciding upon the kind of plant to be adopted for the extensions 
at Lynn. Prof. Robinson states that excursions of that kind are 
useful and desirable, provided the committee are accompanied by a 
competent technical expert who is able to direct atteutioa to the 
important points in the works, and to sift the information volun- 
teered by persons connected with the works. In regard to the 
statement in the report, that ** the great disadvantage of a gas system 
was the excessive capital outlay—the capital outlay per unit of plant 
at Leyton is £192, or twice that of most steam stations,” Prof. 
Robinscn retorts :— 

The absolute falseness and stupidity of these statements will be apparent 
from the following facts: (1) The total co:t of the stations at Leyton and 
Lynn have been far below £96 per kilowa:t. (2) Toe cost of stations is 
the only portion of the capital outlay affected by the type of generating 
plant adopted. (3) To base saved £96 per kilowatt by the adoption of 
steam would of course mean getting the central station provided for less 
than nothing. (4) The fgure of £192 per kilowatt was arrived at by 
dividing the total capital outlay at Leyton, including an exceptional.y 
extensive system of mains to reach the consumera over a large area, and 
algo an extensive system of public lighting, by the number of kilowatts pro- 
vided in dynamo power. (5) The corresponding figure at Lynn will be under 
£150 per kilowatt, including a system of mains ani public lighting decided 
upon by the Corporation extending far beyond what I advised them to under- 
take. (6) The corresponding figure for 15 large continuous-current stations in 

London is £117. The total capital outlay on these undertakings is £2,138,2£6, 
and therefore a fair average for large stations can be arrived at. They contain 
plant of 20,863 kw. Their maximum load is 16, 188 kw. Their stand - by 
capacity is 4,075 kw. The entire cost of these works per kilowatt of 
maximum load” is £150, or practically identical with that of the Lynn 
worke, where the stand-by consists of storage batteries. (7) The cost of 
continuous-current stations, exclusive of land, is given in a pamphlet 
(published by me in 1893) as £2,500 + £50 per kilowatt of maximum load 
delivered to the distributing maius. This basis is a little different to the 
foregoing calculatione, as it allows for the loss in the feeders. The Lyun 
station bas a capacity of 176 kw. on this basis, and should therefore cost 
about £11,300. The actual cost will probably exceed this by about 10 per 
cent., including all extras. Having regard to the exceptional work on 
pil.ng foundations and the rise in the price of machinery since the 
engineers’ strike, it cannot be asserted that the discrepancy is large. 
(8) The corresponding capacity of the Leyton station as carried out Ly me 
was 120 kw. in dynamo capacity. The battery capacity, however, was in 
excess of that necessary as a stand-by to one dynamo, and therefore 
-150 kw. should be taken in estimating the cost ot my 1893 rule, which 
then shows £10,000 as the cost of a steam station of tha same capacity. 
The actual cost of the Leyton station up to date was £10,600. It would 
have been less if the Leyton Council had not, in fear of there beiog no 
demand for the larger plant, decided to carry it out in two stages instead 
of doing the whole at one time. (9) It will be observed that this co:t 
works out at £71 per kw. of maximum load capacity and £55 per kw. 
capacity provided ia dynamos and batteries (200 kw. in all). In face of 
these facts Iam accused of having wasted 496 per kw. by the adoption of gas 
instead of steam. Is it possible to conceive a statement more idiotic and 
false? (10) I must warn you against arriving at false comparisons based 
upon the estimated cost of the extensions proposed by the committee — 
namely, one boiler, one engine and 200 kw. dynamo, one engine and 
120 kw. dynamo, with economisers, condensers, circulating pump, &c. 
Without a stand-by boiler this plant ouly serves as an additional unit of 
40 kw., as it would not be safe in an electric light station to rely on one 
particular boiler always being fit for use. Assume, therefore, that another 
boiler is added, and that all the plant is properly housed and all accessories 
properly duplicated ; then its working capacity may be reckoned at 


120 kw., and not 320 or even 200, for it is an established principle that 
the largest unit of plant (or its equivalent) must be kept in reserve as a 
stand-by. 120 kw. at the sta ion will correspond to about 105 kw. delivered 
to the d'stributing mains, compared with 176 kw. supplied by the existing 
plant. 105 kw., according to my 1893 rule, should cost £5,250, and a 
proper extension with gas engines would not cost more than this sum. 

The second statement was that “the worst feature” of gas plant is that 
* the capital outlay increases nearly in proportion to the size of the plant, 
whilst in a steam station this is not so.” If the alleged excess of £96 per 
kw. were not a myth, this statement would no doubt be a serious one. No 
evidence is adduced in support of the statement, however,and I have already 
shown in No. 6 above on the first question that the cost of the Lynn 
works per kw. is not greater than that of 15 much lerger stations in London. 
I agree that where space occupied is an important factor, and a large out- 
put is required, steam power must at present be resorted to, and on theee 
grounds I recognise that the change which is being carried out at Leyton 
is & wise one, as they unfortunately appropriated part of the original site 
for other purposes, and have recently had to buy a piece of the adjoining 
land at a great'y enhanced price. Moreover, the demand at Leyton is 
increasing at a rate far beyond the expectations of. everyone concerned in 
promoting the original undertaking, and this is undoubtedly due to the 
extremely low price at which current is supplied. At Lynn there is no 
probability of the question of space ever becoming a difficulty. You will 
recollect that when the * Walks" site was contemplated I advised a steam 
plant there, but when tke large area of waste land at your present eite 
was adopted I advised gas plant instead. ! 

The third inaccurate statement is that as the plaut increases in size the 
economy in fuel consumption with gas plant vanishes, and that at Leyton 
* when 500 E. P. was reached the consumption was less for steam than for 
gas." In support of this statement the committee adopt the foolish expe- 
dient of quoting the cost of fuel per unit at Leyton duriog the Welch 
strike, and in 10 places not affected by that strike, where the actual price 
of coal is usually from one-fourth to one-half the price which has to be 
paid in London. The proper way tə test the question is to compare d f- 
ferent works in the same district. Of the 1 large continuous-current 
stations in London only two companies attained lower fuel costs than 
Leyton. During the period referred to, however, the South Wales coal 
strike disturbed the condition and affected Leyton (using anthracite) more 
than the other stations, where in'erior coal was used, and frequently fines 
were thereby incurred on account of smoke nui: ances. . 

The fourth point on which great stress has been laid is that “ the main 
tenance, repairs, and attendance of gas plant are greater than that of steam 
plant.” In 103 cases the cos? of repairs and maintenance is less than a5 
Leyton in only 15 places; equal to Leyton in only five places; and greater 
than Leyton in 85 places. I have not in my compari: ons referred 
to any of the alternatipg-current stations, because the electrical arrange- 
ments are so different. If they had been included, the superior economy of 
the Leyton system would have been still more conspicuous. . . . . . 

The sub-committee say they were much concerned about the gas stations 
at Morecambe, Coatbridge, and Belfast beiug unsuccessful. As regards 
Belfast, I believe the fa-t is that the Corporation Gas committee were 
afraid that the introduction of electric light would injure their depart- 
ment, aad therefore induced the engineer to vee their gas for working the 
electric light station. It is generally recognised that this was a mistaken 
policy, but it in no way reflects upon the wisdom of using producer gas. 
The engines adopted at Belfast*were of a much more complicated design 
than those at Lynn. Morecambe and Coatbridge are both situated within 
the area of cheap coal supply, and it is surprising that gas engines were 
ever put down there, because cheap coal or slack cannot at present be con- 
verted into gas by any process suitable for an electric light station. The 
North-Western Railway Co., however, have rather a large gas station at 
Liverpool, and I believe are tatisfied with the results. The sub-committee 
eay that a more eatisfactory service can be given by steam plant than by 
gas plant." I venture to submit that the ordinary consumer is best pleased 
with a “cheap supply so long as the pressure is steady. The supply in 
Lynn is quits as steady as the best steam engine supplies, and the only 
failures 1 have heard of have been due to neglect on the part of the 
attendants. As regards cheapness, you will find out by practical experi- 
ence that my advice has been justified by the resulte. I have already 
warned the Electric Lighting committee that if their scheme of extensions 
is carried out it will throw the working of the station into utter confusion 
next winter. The committee's juatitication for this ill-advieed scheme is 
based upon a series of utterly false propositions, which I feel it my duty 
to protest against at once. 

The following is an extract from a lengihy report on the same subject 
from the resident electrical engineer (Mr. Piliing) :— 


I have gone over Prof. R;binson's comments on the report of the exten- 
sion sub-committee, and I think the first point which need be noticed is 
his denial that a gas system of generation is greater in capital cost than a 
steam system of equivalent power, but more particularly that the capital 
cost of the works of the Leyton Urban District Council is not excessive. He 
compares the Leyton and Lynn works with the great London compan'es, 
some of which have been working eight to 12 years, and in many cases have 
spent considerable sums in alteration of works during the time. They 
have had to expend contiderable sums «n land, and even purchase build- 
ings and clear sites, while a* Leyton and Lynn land has been secured for 
next to nothing. Large sums have also been expended on items incidental 
to company finance. Prof. Robinson r.fera to a pamphlet published by 
himself in 1893, but I should think he must admit that the deductions 
tet forth will not hold good to-day. As to Leyton, the station has the 
highest capital cost per kw. of plant amongst works using a low-pressure 
supply, and is only exceeded by one alternating-current station. These 
works are all compared on the same basis — i,c., the total capital cost divided 
by the dynamo capacity in the works. I believe that without exception 
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all the direct-current works in the p:ovinces use batteries, and in many 
cases have large systems of public lighting included in the outlay. 
When the sub-committee visited Leyton, reference was not made in a 
way to the initial scheme of 140 kw., but to the capital outlay to date, whic 
is certainly excessive when compared with kalance-shee's of other similar 
works. Prof. Robinson says that no evidence is adduced in support of the 
statement that the capital outlay with gas engines increases nearly in pro- 
portion with the plant. The capital outlay at Leyton in 1898, with 
140 kw. of plant, was £201 per kw.; in 1899, with 245 kw. of plant, it 
dropped to only £192 per kw. ; but in 1900, when the plant bas increased 
to 578 kw. by the addition of more gas and a large steam dynamo, it has 
dropped to £103 per kw. 

In a gas system you are compelled to put down engines of comparatively 
small power, and drive the dynamos by belts (unless you are willing to 
try experiments). These small sets are comparatively more expensive than 
di-ect-coupled steam dynamos, the foundations are larger and thus more 
expensive, and they occupy considerably more epace, thus adding to the 
cost of buildings. The dynamos being of small size, there is more switch 
gearing for a given power than with larger steam sets. Frof. Robinson 
states that they have got a large storage battery at Leyton, which has 
affected their capital expenditure largely. Other stations have batteries. 
If the cost of the batteries is taken away there still remains a sum of £80 
per kw. for the works, without mains, public lamps, services and bat'eries, 
which ia higher than some works including everything. ` 
Mr. Pilling then sets out the comparative cost of gas over s'eam 
port for the proposed extensions at Lynn, and generally traverses 

rof. Robinson’s claims for gas-driven over steam-driven plant. Mr. 
Pilling concludes as follows :—- 

With the steadiness of running of gas engines I will not deal here, as it 
is entirely a technical question. The committee has been advised by: me 
strongly, as by Prof. Robinson, that nothing must be done to the existing 
plant calculated to interfere with the supply during the next autumn, and 
I also advised that the Local Government. Board may require the loss cn 
the gas engine, if sold, to be taken out of revenue. On this advice the 
committee understood that it should not be done if found impracticable. 
As it was intended to fix tlie two steam engines in the room occupied by 
one gas engine, the committee expected that more would be taved on the 
extension of buildiogs than would be lost on the sale of the engine. Nothing 
is ¿aid on the noise and vibration set up, which have been ore of the 
reasons for the committee's recommendation, and which would increase if 
extensions were carried out by gas. 


Mangotsfield (Bristol).—The  Pari-h Council are making 
inquiries into the question of lighting the district electrically. 

Newcastle-upon-Tyne.—The Tramways committee estimate they 
will have to incur an expenditure on capital account during the 
coming year of £300,000, and on revenue account of £7,365, the 
expenditure being due to the introduction of electric tracti n. The 
estimates were adopted at the meeting on Wednesday. 

Poplar (London).— Arrangements have been made with the 
National Electric Wiring Co. for wiring premises on the “easy ” 
payment system. 


Private Bill Legislation.—The estimate of cost of the proposed 
extensions of the Baker-street and  Waterioo Railway is put at 
£945,000. » 

The Whitechapel and Dow Railway Co.'s bill has been passed b 
the Standing Orders committee of the House of Lords. The vill 
geeks power to raise £300,000 additional share capital, with a pro- 
portionate addition to the company’s borrowing powers, and for 
extension of time for constructing the railway. 

The Knctt End Railway and the Christchurch, Bournemcutb, and 
Winton Tramway Bills were read a second time on Tuesday. 

The House of Lords Committee on Standing Ordera have decided 
that the standiog orders may be dispensed with in the case of the 
Dublin Electric Lighting Bill. 


Provisional Order Transfer.—The Birkd:'e District Council 
notify intention to transfer their provisional electric lighting order 
to the British Electric Traction Co., the consideration being £700. 
The Council reserve the right to purchase at 14 yeara or at end of 
any subsequent seven yeara. 


Rathmines and Rathgar (Dublin). An inquity was held on 
Wednesday into the application of the Council t» borrow £21,000 
for electric lighting extensions. The application was supported by 
the clerk (Mr. F. P. Fawcett), who said that in 1898 a lean of 
£50,000 was obtained for erecting electricity works, which were com- 
ple&d. Technical details were given by the consulting engincer 
(Mr. Robert Hammond), and evidence was also given bv Mr. C. P. 
Cotton, late chief inspector of the Local Government Board, and 
Mr. Pilditch, the resid-nt electrics! engineer. 

Ryde (I. of W).— It has been decided to apply for sanction to 
borrow £30,C00 for establishing electricity works. The consulting 
engineers (Mes-r. Kincaid, Waller snd Manville) have been 
instructed to prepare plans and specifications. 


Bt. Pancras (London).— Crowndale-road and Goldington-crescent 
are to be lighted by eight arc lamps, at an estimated cost of £685. 

At the last meeting of the Vestry the Officers“ committee brought 
up a report upon the application of Mr. J. T. Baron, resident engineer 
at the Regent's Park electricity station, asking for an increase of 
salary. The Electricity committee had unanimously recommended 
an increase from £300 to £350, by annual increments of £25. The 


Officers’ committee were, however, of opinion that the salary and 
emoluments of the office were commensurate, and were not prepared 
to recommend any increase. Ultimately it was agree] to refer the 
report back fur further consideration. 


Skipton.—The local trader; a'sociation urg: the Council to 
consider the question of obtaining electric lighting powera. 


Southend-on-Sea —The Light Railways committee have bten 
empowered to appoint an electrical as-istant in the borough engineers 
department. 


Stirling.— The formal opening of the electricity wo.k: took p'ac: 
on Wednesday. There are 30 public arc lamps. 

Taunton.— In our issue of Feb. 16, we announced that the Council 
had unanimously resolved to make some recognition of the services 
rendered by the chairman of the Electric Lighting committee (Ald. 
Potter) in connection with the electric lighting undertaking, which 
is now a financial success. It has been decided to present Ald. 
Potter with an illuminated address, and to make a presentation to 
Mrs. Potter. The town clerk (Mr. George H. Kite) has consentel 
to act a3 treasurer, and will receive subecriptioas. 


 Tunbridge Wells.—Sanction to a loan of £24,682 for electi: 
lighting extensions has bcen obtained by the Council, the periol of 
repayment being 24 years. 


Vienna.—As stated in our last issue, the City Council have 
placed the contract with the Schuckert Co., of Nuremberg, for the 
erection of electricity generating stations for the Vienna electri: 
lighting and traction schemes, It is proposed at the outset to 
instal eight generating sets with an output of 3,009 H.P. each, of 
which 15,090 n.r. will be usel for tramway purposes. The estimated 
value of the contract is over £1,250,000. 

Whitby.—An inquiry was held on Friday into the application of 
the Council to burrow £26,000 for establishing electricity works. Th: 
application was supported by the clerk, and technical details were 
furnished by Mr. A. H. Preece (Messrs. Preece and Cardew). There 
was practically no opp :sition. 

Wolverhampton.—An inquiry was held here on Friday into the 
application of. the Council to borrow further £11,000 for providing 


additional plant at the electricity generating station. There was no 
opposition. 


— — Iz E — 


COMPANIES’ MEETINGS AND REPORTS. 


— e 


Potteries Eleotrio Traction Co. (Ltd.). 


The second ordinary general meeting of this company was held on 
Monday, under the presidency of Mr. EMILE GaROKRS..— 

The SECRETARY (Mr. J. G. B. Elliot) read the notice calling the 
meeting. 

The CHAIRMAN said tba“ this was practically the ficst occasion upon 
which the directors and shareholders had met together, and he hoped the 
shareholders would consider that the progress made during what wa: 
practically their first year's working had been satisfactory. The Potteries 
tramway undertakiug consisted really of four separate tramway and light 
railway enterprises, and the object of the Putteries Electric Traction C». 
(Ltd.), was the amalgamation of these various undertakings There 
were no less than 18 local authorities affected by this enterpri:>. 
Thanks to the far-seeing manner in which the schemes of these tramways 
were originally initiated by Mr. Stephen Sellon, the engineer to the com 
pany and one of their directors, the combined undertaking was emerging 
from a period of weary negotiations during the past five years, and 
would doubtless return to the shareholders satisfactory dividenda on 
their investments. Thc permanent way was and had practically been 
completed over the whole of the company's area, but until all the sections 
and the whole of the system was being worked a large proportion of their 
capital must rema'n unproductive. There were many inconvenience 
inseparable from the working of onlv a part of a large system of tramways 
The whole of the engineering staff and the administrative officials bad 
been appointed with a view, not of running a small system of a fev 
miles, but of an extensive system, and s» the standing charges of their 
undertaking were at present out of all proportion to their earning 
capacity. The whole of the capital of the company when everything had 
been completed would be under £600,000, and they would own and bs 
working over 30 miles of lines, so that the average capital cost would be 
leas than £20,000 a mile. The directora had during the past year 
the greatest efforts to complete the whole of the works as quickly as fe 
aille, and as the subscribed capital had not been quits sufficient to mee! 
the expenditure, the directors had ccnsi lered it necessary to make tempora! 
arrangements for providing the additional moneya required. Until uF 
middle of May last they had been working the North S. afſordshire eect 
of their lines (54 miles) by «team, bat these were couverted to electr 
traction. Up to the end of December last a further three miles had bee 
added, and during January a further section (bringing the total UP 
to 12} miles) had been opened, while at the present moment the 
lines actually working represented something like 20 milea 
whole of the conversion of the North S‘affordshire line fm? 
steam to electric traction had been carried out without any interruption t 
the service. On May 16 the stesm_cara were sent out in the morning 1 
the usual way, and by 12 o'clock noon were all replaced by electric c. 
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without the smallest hitch or interruption of the traffic. A large price 
had had to be paid for the North Staffordshire undertaking, out of all 
proportion to the mileage, but this undertaking constituted the kernel of 
the company's system. While it was difficult to make any useful comparison 
between the working of the North Staffordshire lines during the past year 
with previous periods, it would be interesting to know that during the first 
few weeks of electric working on these lines the number of pa:sengers and 
the receipts increased by about 27 per cent., and that increase had not 
only been maintained but had been improved upon; and as the additional 
lines were opened still further improvement might fairly ba anticipated. 
Summarieing the results of the year’s working, they bad earned a dividend on 
half the capital employed, although they had been working less than a 
third of their system and under most disadvantageous conditions. They 
had carried 5,250,000 passengers. While the old North Staffordshire line 
had 20 steam cars at work, aud the Potteries had started with 20 electric 
cars, they soon added a further 28, were now equipping 15 further cars, and 
have 20 additional large cars on order, so that before the summer they would 
have nearly 90 cars in regular operation. Turning to the profit aud loss ac- 
count, the receipts on the credit side —£10,981, £6,021, and £3,179— did not 
represent the traffic receipts on the system which had been in working, 
but, as regards the first two items, represented the n«t profits which the 
North Staffordshire Co. had distributed in respect of their holdings in that 
company. "The same remark would serve to explain the expenses on tlie 
other side. £6,914 for power and running expenses were not all the 
expenses that had been incurred for the purpose of keeping the cars 
running, because that portion of the running expenses which is due to 
working the North Staffordshire Co.'s lines had been paid by that com- 
pany; but the item of £6,914 included the electrical power and some 
other items necessary for working the North Staffordshire cara at 
4d. per car per mile. The British Electric Traction Cu. agreed to 
fiad the electric power and the motormen, and the North 
Staffordshire Co. the conductora, as well as to provide for other 
items. That agreement under which theze arrangements were come to 
was made many years ago, long before it was considered probable that 
they would be able to carry out the complete amalgamation of the under- 
takings. The directors had, since the beginning of this year, made an 
agreement with the North Staffordshire Co., by which all this complication 
of accounts would be removed. Referring to the balance-sheet, they 
would see that the actual capital was £200,000 in ordinary and £200,002 iu 
preference shares. Tho prospectus, at the time this capital was issued, 
mentioned that they expected to have to expend something like £540,000 
in order to complete the works, and so they anticipated from the outset to 
have to provide at least £140,000 over and above the share capital, and 
some of that excess had already been expended. The company had bor- 
rowed from their bankers and from the British Electric Traction Co. 
altogether £37,600, and they owed to creditors, balance on construction 
of works, &c., £400,000, so that it was expedient to raise additional capital, 
and the directors proposed to issue debenture stock, as originally contem- 
plated. They did not propose to issue at once all the capital that would 
have to be raised, but only £125,000. He now moved the adoption of the 
report and accounts, and the recommendations therein contained. 

Mr. STEPHEN MEAR seconded the resolution. 

Mr. CROFT said he had intended to refer to the manner in which the 
accounts had been presented, and to ask that they might be given in 
greater detail, but be gathered that in future they would be presented in 
such a way that the shareholders would have the opportunity of knowing 
what the progress of the undertaking was in regard to the number of 
paesengers carried, and with regard to the rolling stock and other mattera 
of that kind. He thought the auditors' certificate was not quite ia the 
form that was usual in companies of this kind. As to their difficulties 
with the local authorities, these bodies had in many cases sprung a mine 
on shareholders of tramway companies by suddenly enforc'ng their rights 
to take over the shareholders’ property after a certain period. He did not 
see any reference made to the matter in the report, and he thought it 
would be some satisfaction to know that they were free from the incursions 
of the local authorities for a considerable period. He did not think that 
such bodies were so competent to work electrical tramway and light rail. 
way undertakings as were companies such as their own. 

The CHAIRMAN: As to the auditors’ certificate, that is a matter over 
which, of course, the directors have no control. He was glad to say thoy 
are on very good terms with the local authorities in their district. There 
were a large number of them, and they all appreciated fully the very great 
difficulties that the directora had had in carrying out this large under- 
takiog. With regard to the tenure under which the company held their 

lines, that was fairly set out in the prospectus. In regard to the light 
railway extensions, they would hold the lines at any rate for 35 years, and 
then the local authority would have the right to purchase, but only on 
paying the fair market value of the undertaking as a going concern. 

Mr. DRUCKETT a:ked why no lines were propo:ed between Newcastle 
and Stoke. 

The CHAIRMAN said a line between those places was under considera- 
tion and was still in contemplation, but they had to proceed very cautiously, 
because one local authority wished the line to go into its town from one 
direction, and another local authority preferred the traffic to be taken into 
its district ; and therefore they had to consult all these local authorities, 

and be careful they did not give riae to jealousies in making the extensions 
and in carrying the traffic to points where the local authorities did not 
wish it. 

'T'he resolution was then agreed to unanimously. 

The meeting then formally approved an agreement made between the 
North Staffordshire Co. and this company for working the North Stafford. 
shire Co.'s lines. Mr. Emile Garcke and Major T. E. Pilkington were 
re-elected directors, and Messrs. Bourner, Bullock and Co. were reappointed 
auditors, and a vote of thanks to the chairman and directors terminated 
the proceedings, 


Brush Electrical Engineering Co. (Ltd.). 


The ordinary general meeting of this company was held at the Cannon- 
street Hotel, Mr. J. B. BRAITHWAITE, jun., presidiog. 

The SECRETARY (Mr. B. Broadhurat) read the notice calling the 
meeting. 

The CHAIRMAN said : I tbink we may congratulate ourselves upon the 
gradual but steady progress which the company is making. This progress 
is perhaps most easily seen by referring to the dividends that we have 
been able to pay in recent years. You may remember that we were able 
to pay for the year ended June 30, 1898, 5 per cent. on the ordinary shares, 
for 1899 5 per cent., and for the half-year just terminated we are propos- 
ing to pay 6 per cent. That, I think, shows that we are making progress 
in the right direction. If we examine the balance-skeet you will see that 
our capital account remains the same so far as our ordinary and preference 
shares are concerned. Our first debenture stock also remains the same; 
but during the half-year we have issued the £125,000 second debenture 
stock which I referred to at our meeting in September. We offered 
£75,000 to the public, reserving £50,000 to retire our existing second 
debenture stock. The £75,000 was over-subscribed and all allotted 
We gave our second debenture stock holders the opportunity of 
exchanging their ho'dings for the new debenture stock, and of. 
that option holders to the amount of £33,610 stock availed them:- 
selves, leaving a small balance of £16,000 odd, which, in accordance 
with notice given, will be paid off in cash at 105 per cent. on July 1 
next, For the first time in our history we have a half-yearly 
balance-sheet. I told you at our annual meeting in September that it’ 
wa3 our intention to alter the time of closing our financial year to the end 
of December instead of to the end of June. "Therefore all the figures you 
have here in the profit and loss account require multiplying by two to com- 
pare them with the figures of last year. The salient features perhaps of the 
balance.sheet are the following: Creditors we owe £49,344, against 
£55,222; we owe, you see, a little less. On the other hand, debtors 
show an iner. aze— 129, 930, against £123,580 ; so that we are owed 
£6,000 more and we ourselves owe about £6,000 less. The balance 
therefore in our favour on these two items is about £12,000 
better than at the end of June. That is simply an indication of what I 
eaid, that our business is gradually and steadily improving. Tbe item of 
shares and debentures stands at £70,953, and I am glad to be able to 
assure you, as I have done on previous occasions, that the market valuation 
of those that are quoted is considerably in excess of the figures that we have 
in our balance-sheet. Our depreciation reserve fund now stands at £15,000 
instead of £10,000, as the result of your vote in September last agreeing 
to place £5,000 out of last year's profits to the fund, and we are asking 
you to-day to increase this reserve by an amount in the same ratio for the 
last half-year. Of course there are drawbacks to having a deprecia- 
tion reserve fund invested in gilt-edged securities outside the busines», 
but there are also advantages, and we are trying to steer the happy 
medium between the two. The advantage of having your depreciation 
reserve fund so invested is that if at any time you waut the money it is 
available, instead of being mixed up in our business. This is distinctly a 
depreciation reserve fund, and if at any time we should have a very large 


and exceptional outlay on renewal of plant or anything of the kind, we 


should feel we were justified in going to that fund. Hitherto we have not 
found it necessary to do so, and I dare say we shall not for a considerable 
time to come; but I must ask you to bear in mind tha“ it is a deprecia- 
tion reserve fund, and therefore, if anything should arise in a big way 
for the renewal of plant —£5,000 or £10,000—we should look to 
the reserve fund to supply the necessary moneys. The disadvantage 
of having your reserve fund invested outside is that it withdraws a 
‘certain amount of capital from the business which would otherwise 
be useful as working capital. Therefore, I do not think, if our company 
becomes as prosperous as we all hope it will in the next few years, you 
must expect to sce a corresponding large increase in the sum we shall put 
to depreciation reserve invested outside the business We shall rather be 
disposed to adopt the policy of keepiog our contributions to that invested 
reaerve at a pretty regular figure, and forming inner reserves in various 
ways inside the business, which will give us practically additional working 
capital. I mention this because some people teem to think that if our 
profits increase the amount we put to depreciation, invested outside the 
business, ought to increase pro rata. I think there are good, sound 
reasons why that should not be the case, but that we should have a 
reasonable amount invested out.ide the business and also a reasonable 
a nount invested inside. By that means we shall combine the advantages 
of both methods and the disadvantages of neither. 
Turning to the profit and loss account, the gross profit on the trading 
which, as I have pointed out on previous occasions, includes our profit from 
all sources, stands at £28,347. 17s. 6d. for the half-year. Although this 
is the lean half-year in our business, that figure is a little in excess 
of half the total profits we made up to June 3) last year. If the 


figure had been exactly pro rita, it would have been £27,000 ; so that 


we are £1,300 better on the pro ratz proportion for the half-year, 
although it is the lean half-year in our business. There is no particular 
item on the credit side in addition to that to which I need refer; but on 
the debit side you will see that we have again spent large sums on tle 
maintenance of buildings and plant. That is equivalent to puttiog further 
money out of revenue to depreciation. We have spent £2,703 during the 
half-year, or at the rate of £5,400 for the whole year, as against au expen- 
diture for the whole year ended June 30, 1899, of £4,438 ; so that you sce 
we have availed ourselves of the increasing prosperity of the company to 
make a larger expenditure on the maintenance of buildings and plant, 
which I have no doubt you will approve. The interest(on debenture 
stock stands practically the same, and the cost of issuing the £75,000 
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perpetual debenture stock is exactly met by the premiums we received, 
shown on the other side. We carry forward a balance of profit to the 
balance-sheet of £19,410 for the half-year. The figure for the whole year 
ended June 30, 1899, is £31,880 ; so that half that to compare with this 
would be just under £16,000. You may say, therefore, that the half-year 
shows an improved result of about £3,400 in net profits. 

Coming to the question of capital expenditure, I told you when wa met 
in September that, owing to the rapid increase in our business, we were 
forced to continue capital expenditure on a somewhat considerable acale. 
During the half-year we have spent £23,571 on further additions to our 
works at Loughborough, and we have other extensions in progress or 
under contract amounting to another £53,000. I mentioned in September 
that we had acquired a further portion of about nine acres of freehold land 
there; so that we now own altogether something like 23 acres of freehold 
land. During the half-year we have made an arrangement to acquire 
some additional land immediately in front of part of our works, and avail- 
able for extensions, the effect of which will be that we shall have the 
whole of our works together. It will give us a1 additional frontage to the 
Midland Railway, and if it should become necessary to add to our large 
engineering shops, or even to add to our foundry and warehouse capacity, it 
gives us the land on which to do so. We have not made any arrangements 
for that at present, but we may have to do so if our business continues 
to increase. You will naturally ask me how we propose to provide the 
capital for the further capital expenditure that is being pres:ed upon us 
by the state of the market in our products, the very good prices that we 
are at present able to get, and the large orders offered to us. We con- 
template issuing a portion of the unissued ordinary and preference shares 
that we have available. We propose to make an issue of a sufficient 
amount to provide for all the capital expenditure that we s-e ahead of 
us for some considerable time, and also to put additional working capital 
into the business, which we anticipate will be required by the increased 
overturn of the works. You will notice that there is usually a difference 
between our debtors aud creditors of from £80,000 to £100,000. That 
represents the working capital necessary in our busine:s, and as our overturn 
increases—and it is increasing very rapidly at present—that amount of 
working capital will probably require to be increased. We therefore pro- 
pose to issue 30, preference shares and 30,000 ordinary, aud we 
propose to offer them to our shareholders, whether preference or ordinary, 
linked together in the proportion, as near as may be, of one new preference 
share and one new ordinary share for every six shares, whether preference 
or ordinary, already held—that is to say, the holders of say 60 preference 
shares, with 20 preference and 40 ordinary shares, will be offered 10 
ordinary and 10 preference shares, ths condition of the offer being that 
they take them both. By that meaus we think the premium which there is 
on our preference shares will go to the benefit of the shareholders, and we 
think that is the most equitable way of issuing the capital. We do not want 
the whole of the money at present. We want to have it in instalments as 
the new buildings are put up, and we are particularly anxious to spread 
the instalments in such a way that we shall not have to pay dividends 
on the additional issue of shares until the new shops are producing 
the necessary profits. We propose to make the instalments payable in 
four portions of 10s. each, the shares of each class beiog £2. These 
will be as follows: 108. a share ou allotment, probably in the middle 
of April, 10s. on July 16, 10s. soms time in November, and the remain- 
ing 10s. in March, 1991. By that time we hops the new shops we have 
contracted for and the new toola on order will he delivered and earning 
revenue, so that we anticipate the result of iesuing this further amount of 
preference and ordinary capital will be that we shall be in the position to 
continue & steady increase of the dividend of our ordinary stock that we 
have been able to pay for the last few years. With regard to the Work- 
men's Compensation Act, it is satisfactory to see that we have been free 
from any serious accident, and that the policy we inaugurated when the 
Act was passed, of placing £1,C00 out of profits to an insurance fund and 
placing a percentage on the weekly wages we pay to meet current claims, 
ias again proved entirely successful, the amount spent in connection with 
the Act during the past half-year being quite a trifling sum. 

You will wish to know what are the prospects of the bus ness. I told 
Tou when we last met, in September, that although we were spending 

rge sums on new shops and plant, the effect of that expenditure on the 
profit and loss account could not be felt for some considerable time. In 
the first place, all the engineering and tool works are very busy, so that we 
cannot get delivery of any big tool under 12 months; so, that if we 
ordered a new tool now, we should not get it delivered until next 
year, and it would not begin to earn revenue for us until June 
next year. Stil, we have been feeling during the past half-year the 
benefit of tome of the expenditure incurred before June 30. The 
new car shop is now in full working order, and now we are obliged 
to construct another car shop of equal size, covering about two acres and 
a half; thus the whole of the five-acre piece of land we bought is now 
entirely covered with shops for the construction of rolling stock and with 
the timber stores necessary for same. Then we have added considerably 
to cur heavy engineering shop. That extension is making good progres, 
and I think we shall have it in operation tome time before the end 
of next June, when the outturn of heavy work will be largely 
increased. 'ne new inductor alternator, of wh:ch I mentioned 
we have great hopes, has fully realised our  expecta'ions, and 
apparently it is becoming one of the most popular generatora 
on the market. We have on order 2,000 kw. of these inductors for the 
County of London and Brush Provincial Electric Lighting Co., another 
2,000 kw. for She Leicester Corporation, and others of various sizes for other 
Corporations up and down the country, while we look forward to the 
demand for these inductor alternators steadily increasing. We also have 
a very large amount of work in our car shop in hand. That is where we 
have felt the pinch most during the last 12 months. The various Corpora- 
tions of the country who are adopting municipal electric traction are all 


wanting cara, not by the dozen, as we have been accustomed to, but hy the 
hundred ; and therefore we have been able to fill our new shops before they 
were ready ; and if our new car shop were ready at this moment, we 
have orders which would fill it immediately. We have large orders for 
cars in band for various places, including Manchester, Norwich, Bradſond, 
Sheffield, St. Helens, Swansea, &c., besides turning out some trains for the 
Central London Railway, which is likely to be shortly opened. When this 
railway is opened 1 hope the shareholdera who live in London will pay us 
the compliment of travelling on it, to see what our rolling stock is like ; and 
I think you will agree that our cars are very nice. We have already 
delivered one train, and we are building several othera. Naturally, these 
have taken up a good deal of room in our shops, and we shall be rather 
glad to get rid of them, so that we may replaca them by the elec rical cars, 
which are easily handled. 

In addition to the large orders we have for electric lightiag plant, both 
engines and generatora, aud electric traction plant and rolling stock of all 
kinds, from the humb!e police van up to the Central London Railway 
rolling sto:k, we are building locomotives. We have built all the leco- 
motives for the Beira Railway, and we have locomotives in hand for the 
North Borneo Railway and for other lines; so that we have orders for a 
variety of manufactures, which I hope will result in our always having a 
fair amount of business in hand. If one department is a little ela k other 
departments are exceptionally busy, which to some extent conpen:a'es. 
I do not know that there is any other matter with which I need trouble 
you, except to express the regret which I and my colleagues feel at ths 
death during the past half-year of Mr. Van Tromp, our vioe-chairm m. Mr. 
Van Tromp had been conne:ted with the company for a great number of 
years, and his attention to its interests had been close and con- 
stant. We are not proposing at this moment to fill up ths vacancy thus 
created on the board; but we shall as opportunities offer ele:t men of 
electrical and technical experience to serve on the board, so that we may 
have a beard thoroughly capable of carrying oa the large manufacturing 
industry which you have entrusted to us. The great point, I think, for 
the shareholders to get into their minds at the present momen" is that 
which I mentioned in September, and which is perhaps more no'ice 
able now—viz., thet the increased overturn at our works, with the increised 
manufacturing profit we make, is earned without any corresponding 
increase in our head office charges ; that is to say, our head office charges, 
as Joa will see from the balance sheet, miy be taken roughly at about 
£12,000 or £13,000 a year, including directors’ fees, auditors’ fees, in · 
surance, law charges, workmen's compensation, rent, rates and taxes, &c.— 
in fact, all the standiog charges of the company. Now, if our overturn 
doubles itself, as it shows every sign of doing, these standing charges will 
not be doubled —in fact, the increase will be very trifling indeed. There- 
fore you will see that of the increased profit we make on the increased 
turnover a very much larger proportion will be retained a3 net than has 
been the case hitherto; and that is what makes me think that the prospect 
before our ordiaary shares is now a brighter one. Given a contin tance of 
the present demand, the increased capacity of our works cannot but adl 
considerably to our oarnings, and as these will not be subject to a corre. 
sponding increase in our s anding charges, I think it is clear that there will 
be a larger surplus left for tho ordinary sharehollera, We are not 
anxious, however, to increase our dividend very rapidly. We want to 
solidify our position as we go along. I will conclude by moving — 

“ That the accounts for the half-year ended D. 31, 1899, be and they 
are hercby adopted.“ 

Mr. AYMOR H. SANDERSON se:ondel the res lution, which was 
carried unanimously. 

The CHAIRMAN moved that the recommendation of the directors to 
pay a dividend at the rate of 6 per cent. per annum on both the preference 
aud ordinary shares for the half-year ending Doc. 31, 1899, be adopted, and 
the motion was agreed to. 

On the motion of the CHAIRMAN, seconded by Mr. TROAKE, the 
retiring directora (Mr. J. S. Rawworth and Col. F. G. Steuart) were unani- 
mously re-elected, and the auditors (Messrs. Cooper Brothers and Co.) 
were al«o reappointed. 

Mr. LAMB moved and Mr. SNELL seconded a cordial vote of thanka 
to the ee as aud directora, which was agreed to, and the pruceedings 
terminated. 


Bournemouth and Poole Electricity Supply Co. (Ltd.). 


The third ordinary general meeting of this company was held on Moaday, 
under the presidency of Mr. A. H. SANDERSON. 

The SECRETARY (Mr. H. B. Renwick) having reid the notice conven: 
ing the meeting, 

The CHAIRMAN said: Gentlemen, the report and accounts now sub- 
mitted relate to the second year of this company's existence, and this is 
the first year in which the accounts of the two companies (the Bourne- 
mouth and Poole Co. and the Bournemouth and District Co.) have been 
amalgamated. I would remind you that the whole of the undertaking of 
the Bournemouth and District Electric Supply Co. (Ltd.), now in 
course of voluntary liquidation, has been vested in this company 
and that oa November 16 last the purchase of the Richmond (Surrey) 
Electric Light and Power Co. (L*d.) was authorised, and has since been 
carried out. In December last the balance authorised share capital of this 
company was issued to the shareholders, and the balance premium received 
therefrom has been carried to reserve. Referring to the balance-sheet, the 
chairman stated that a considerable sum had been expended during the 
year on capital account by the Bournemouth Co. in respect of macbiaery. 
mins, meters, and other items. Referring to the revenue account, he ssi! 
that the gross receipts derived from the Bournemouth undertaking 
amounted to £14,466. 12s. ld., an increase of £2,542. 143. 5d. compare 
with 1898. The profit balance, after deducting works expenses, legal : 
general charges, was £8,883. 10s. Ad., a substantial increase over the previu! 
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ear. Other items increased this total to £8,979. 15s. 3d., from which had to 

deducted the London office administration expenses and two years’ 
directors’ fees, leaving a balance to net revenue of £7,717. 68. Id., com- 
pared with £6,013. 4s. 10d. for 1898. After deducting £1,500 fur 
depreciation and £693. 15e. 2d. for interest and special redemption, 
there was available for dividend £6,799. 138. 5d., out of which 
the full year’s dividend on the preference shares, first issue, had 
been paid, and the directors now recommended the payment of a 
dividend on the ordinary shares, first issue, at the rate of 5 per cent., 
less tax, for the year to Dec. 51 last. These payments would absorb £5,510, 
eaving £1,289. 15s. 5d. to be carried forward. The shareholders had, he 
thought, every reascn to be satisfied with the progress of the busi- 
ness at Bournemouth. The lamp connections were the equivalent of 
44,096 8 c.p. lamps at Dec. 31, an increase of 10,364 8 c.p. lamps for the 
year, and applications representing a further 681 lamps were then awaiting 
connection. The increase for the year was a record, and succeeded a record 
in 1898. During the year they sold 528,039 units of current, against 
414,662 for 1898, an increase of 115,577 unite. Terms had been arranged 
for the supply of current for power for a period of years to the Poole and 
District Electric Traction Co. for the working of the tramways between 
Bournemouth and Poole, and the directors anticipated a considerable 
addition to revenue from this source. It would provide them to 
& great extent with a day load—an important matter for any 
electricity supply company. A provisional order for Christchurch 
and Winton had been granted to tbe company. During last 
month the directors made an issue of £70,000 44 per cent. deben- 
turee, which were over-subscribed. With regard to the Richmond Co., 
they had only lately purchased this undertaking, and could hardly hope to 
derive much benefit from the reforms which they had introduced, and which 
would ultimately considerably increase the revenue from this source. The 
directors considered they had made a satisfactory purchase, and that the 
shareholders might confidently look forward to the future in this regard. 
He now moved tbat the report and accounts of the directors and the pay- 
ments of dividends be approved. ' 

The resolution was unanimously adopted. 

Messrs. F. E. Savory and R. Percy Sellon, retiring direotors, were re- 
elected, and Mr. R. H. Marsh was reappointed auditor; and after £500 per 
annum had been approved as the remuneration of the directors, a vote of 
thanks to the chairman terminated the proceedings. 


Imperial Tramways Co. (Ltd.). 


An ordinary meeting of this company was held at Bristol on Saturday. 
Mr. George White, who presided, said: With regard to the Reading 
tramways, tbe Corporation wanted to purchase the undertaking, and the 
directors had intimated that at a proper price they would be ready 
to treat. They were advised that under the special order which originally 
uuthorieed the tramways the right to purchase was defined as at quite a 
different date to that which the Corporation now claim, and the company 
therefore disputed the legality of the proceedings. The company had also 
petitione! against a bill introduced by the Reading Corporation for adopt- 
ing electric traction and for carrying out certain extensions. Turning 
. their attention to the acccunts of the London United Tramways, in which 
the Imperial Co. were largely interested, these showed an increasing 
revenue. The preparations for the opening of the first section of about 
10 miles of tramway route on this company’s eystem were in an 
advanced state, and they had the satisfaction of knowing that they 
rad considerable interest in the first electric tramway to be worked in 
London. He thought the opening of the tramway would be nearly coinci- 
dent with the opening of the Central London Electric Railway, which 
teimira'ed at the commencement of their new electric tramways, £o that 
London's millicns of population would have the advantage of tbrough 
communication with a number of the western suburbs, an advantage which 
would be still further improved when the remainder of the authorised 
c:ectric tramways were ccmpleted. The most interestirg feature of the 
London United report was, however, that which detailed the steps taken 
during the past year to obtain powers for further extensions. Negotiations 
had taken place with the various local authorities concerned, and the com- 
pany were therefore confident that the Light Railway Commissioners would 
favourally regard their application. Owing to the opposition of the 
London and South Western Railway Co., however, the Commissioners had 
bcen compelled to refer ihe company to Parlisment, in whose bands they 
confidently placed their proposals. As to the opposition of the Middlesex 
County Council, it seems strange that a public body which had over and 
over again approved the principle of a tramway scheme should now desire 
to wring impossible terms from tke company, which was proposing to give 
Isleworth, Twickenham, Teddington, Hampton Wick, and Hampton the 
advantages cf being connected with their main electric tramway system. 
The intioduction cf these tramways would greatly facilitate the movement 
cf the travelling public in the district, and serve to bring a great access of 
traffic to the general railway system. The directors’ views on this subject 
bad been placed before the board of the London and South Western Rail- 
way Co., who had taken a stateeman!ike view of the situation, and had 
determined not to oppose the company’s bill in Parliament. Arrangements 
had also been ccme to with the Councils of Ealing, Hanwell, and 
Acton, o tkat by filing up this gap cf about three miles in their 
authorised system they would have a line of electric tramways 
about 12 miles in length onthe main read from London to Oxford, com- 
mene ing at the Central London Railway terminus at Shepherd's Bush and 
terminating at Uxlridge. Their endeavour to supply the western 
tuburts of London with about 40 miles of electric tramways was therefore 
Leing realised. 

In the provinces the compavy bad secured the Light Railway Commis- 
Bioners' approval to their proposal to: give Darlington & new and extended. 


^ 


system of tramways worked by electricity, and they were in communication 
with the Darlington Corporation to take electric current from the muni- 
cipal mains. With respect to the Middlesbrough, Stockton, and Thornaby 
electric tramways, they had carried about 8,500,000 passengers at very low 
average fares, and had made a profit of £14,611. The proposed extensions 
were favourably entertained by the Light Railway Commissioners, but as 
yet the company had not arrived at au arrangement with the owners of 
certain toll gates.” Altogether the work being performed at Middles- 
brough, Stockton, and Thornaby was satisfactory to the public and profit- 
able to the company. The Imperial Co. had a net profit of £30,251 on its 
investments in the various undertakings, and after allowing for debenture 
interest and the interim dividends, they were able to recommend a dividend 
at the rate of 84 per cent. on the ordinary shares. The reserve funds had 
also been increased during the year from £47,824 to £69,203. The 
directors’ report was adopted. 


London Electric Supply Corporation (Ltd.). 


The directors’ report for the year ended Dec. 31, 1899, states that the 
number of equivalent 8 c.p. lights at that date was 175,906, an increase of 
18,587 for the year. The directors think this would have been more than 
doubled but for the default of contractors in delivering additional plant 
ordered in 1898, some of which has not even yet been completed. The 
strain thrown upon the existing plant through this default, the great 
increase in price and difficulty in obtaining an adequate supply of Welsh 
coal, have all tended to increase the cost of generation and to temporarily 
impair the efficiency of the service, A new 900 B. P. plant has been added 
during the year. 3,889 yards of new trunk mains and 18,562 yards of new 
distributing mains have been laid, the total length of mains now being 
over 106 miler. The lease of the cffices and distributing station in 
Cockspur-street have been purchased on advantageous terms. The plaut 
and machinery have been entirely maintained out of revenue. 

Additional capital being required for further development and exten- 
sions, the shareholders are to be asked to pass a resolution authorising the 
raising of such capital as may from time to time be required 

The profit on the year's working is £21,547. 16s. 6d., in addition to 
£589. Os. 6d. interest on deposit, and the amount brought forward 
(£3,275. 9a. 7d.), making £25,412. 68. 7d. Interest on debentures to 
Dec. 31 (£8,000) and an interim dividend at the rate of 6 per cent. per 
annum on the preference shares to June 30 (£7,476) has been paid, 
leaving £9,936. 68. 7d., which the board propose to deal with as follows: 
Payment of dividend at rate of 6 per cent. per annum on preference 
shares, for half-year to Dec. 31, £7,476 ; provision for special rebates, 
£1,000 ; forward, £1,460. 6s. 7d. 


County of London and Brush Provincial Electric 
Lighting Co. (Ltd.). 

The directors' report for the year to Dec. 51, 1899, states that the capital 
expenditure during the year, on account of the company's London districts, 
amounted to £155,608. 128. 9d., making the total £718,195. 18s. 11d. 
This expenditure was met by the issue, in January, 1899, of £200,000 44 
per cent. debenture stock, at a premium of £8 per cent. The premium 
has been applied in the reduction of general preliminary expenses 
(£10,000), writing off costs in connection with applications for provisional 
orders (£2,000), and £4,000 has been placed to reserve for depreciation, 
repairs, and renewals, 

The balance from last account, after payment of final dividend on prefer- 
ence shares for half-year ended Dec. 31,1898 (less tax), was £5,775.183.6d., 
and the balance from revenue account, after payment of directors 
fees, rent, rates, taxes, general establishment charges, wages and proportion 
of salaries, amounted to £45,417. 8s. 6d., making a total of £51,195. 78., 
from which must be deducted interest on debenture stock (£5,032. 11s.), 
interim dividend on 20, C00 6 per cent. preference shares for half-year 
ended June 30, leas tax (£5,800), and amount placed to reserve for depre- 
ciation, repaira, and renewals (£6,500), leaving £355,860. 16s. for distribution. 
The directors now recommend that payment of interim dividend on the 
20,000 6 per cent. preference shares for half-year ended June 30, less tax, 
be confirmed ; that a further dividend on the same shares for half-year 
ended Dec. 31, less tax, be declared ; and that a dividend on the 40,000 
ordinary shares for the year ended Dec. 51, 1899, at the rate of 4 per cent. 
per annum, less tax, be declared. This will absorb £21,266. lds. 4d., and 
leave £12,594. 2e. 8d. to be carried forward. 

The company's interest in the Richmond (Surrey) Electric Light and 
Power Co. has been disposed of to the Bournemouth and Poole Electricity 
Supply Co. at a profit. The directors, having accepted in November last 
Mr. A. J. Lawson's resignation as engineer and manager, have appointed 
Mr. Charles B. Sparks as chief engineer. 

LONDON Srations. Northern Districts.— The balance to credit of re- 
venue for the twelve months amounted to £8,707. 7a. 9d. The total 
applications to Dec. 31, including power, represented the equivalent of 
80,925 8 c.p. lamps, of which 61,188 were then connected. The appli- 
cations for the year represented an increase of 37,524, and the connections 
an increase of 21,£86. At the same date 84 users of motors, aggregating 
381 KH. P., were supplied from the mains, an increase of 255 H.P. for the 
year, and further applications have since been received, raising the total to 
125 users, representing 686 n.r. The special plant erected for the gene- 
ration of continuous current for power purposes is capable of supplying 
2,000 H.P. A supply of current in the western Holborn and St. Giles 
district was commenced last summer. The local authorities have not yet 
given their consent for the commencement of the compulsory works under 
the provi:ional orders for Mile End Old Town, St. George’s-in-the-East, 
and Limehouse, | 10€ 
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Southern Districts.—The balance to credit of revenue amounted to 
£11,136. 10s. The total applications represented the equivalent of 56,876 
8 c.p. lan-ps, of which 54,647 were connected. The applications for the 
year represented an increase of 24,240, and the connections an increase of 
25,735. The work of laying mains throughout the compulsory area, and 
some additional streets in the Camberwell district, has been completed, 
aud a supply of current was commenced in July last. A supply is also 
available in the district of St. George-the-Martyr, Southwark, aud work is 
in hand for the St. Olave district. 


INVESTMENTS IN PROVINCIAL COMPANIES. 

The Bournemouth and Poole Electricity Supply Co. has made satisfactory 
progress during the past year. The directors have recommended the pay- 
ment of a dividend on the ordinary shares at the rate of 5 per cent. for 
the year, less tax, compared with 4 per cent. for the previous year. 

The Dover Electricity Supply Co. has reached a dividend-earning stage. 
The balance from revenue for the last year, after providing for interest 
charges and reserve for depreciation, has allowed the payment of a dividend 
on the share cipital at the rate of 5 per cent. per annum. 


BARCELONA TRAMWAYS CO.— An ordinary meeting was held on 
Wednesday. "The chairman (Mr. E. M. Underdown, Q.C.) said that during 
the past year they had really been working two systems at the same time, 
and at the present time a certain portion of the system was still being 
worked by animal traction, as was also the whole of the trattic on the 
Ensanche system. Those sections would gradually disappear, and at no 
distant date the board would come before the shareholders with a proposal 
to adopt electric traction on the Ensanche section. The gross traffic was 
increasing in a very satisfactory manner, the receipts for January and 
February of the current year showing an increase of £4,522 over last year, 
or nearly 31 per cent., and the board bad no reason to suppose that that 
iucrease would not continue. ‘The balance at credit of net revenue, 
including £79 from previous year, amounted to £5,211, out of which the 


directors proposed to apply £4,000 in payment of dividend at the rate of 2 


per cent. (4s. per share) for 1899, carrying over £1,211. 


The report was 
adopted and the dividend approved. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)— The report of the directors 
for the year 1899 states, after providing for interest on and redemption 
of debentures, there is à balance to credit of revenue of £9,525. 4s. 8d. 
After adding the usual sum of £5,000 to reserve, £4,325. 42. 8d. remains, 
which, with £1,160. 19s. 4d. from contingencies account, enables the 
directora to recommend the declaration of the dividend of 10 per cent. on 
the preference and a dividend of 4 per cent. (free of tax) on the ordiuary 
shares for the year (absorbing £5,486. s.). Half this sum was distributed 
on Oct. 1, 1899. The traffic receipts show a decrease of £6,552. 92. &l. 
compared with 1898, when they were exceptionally large owing to the 
Spanish-American war. The ordinary working expenses were £598. 7». Id. 
in excess of those for the year 1898. On Oct. 11, 1899, the Falmouth- 
Bilbao cable broke at about knots from the English landing. 'l'he cost 
of repairs (£1,743. 7a. 4d.) has been taken from reserve. 


DOVER ELECTRICITY SUPPLY CO. (LTD.) — Tlie annual meeting was 
held at Dover on Wednesday. "The chairman (Sir W. H. Crundall) said 
the directors recommended the distribution of a dividend of 3 per cent. 
During the year, when no dividend had even been recommended or declared, 
the £5 shares had commanded a premium of EI. 108. per share. Since 
Dover stock paying 5 per cent, was at that moment at probably a slight 
discount, it was evident that the price of the shares was based upon future 
prospects, which were satisfactory. An ample sum had been carried to 
depreciation, and the plant and property had been kept in a eatisfactory 
condition. Fur the period from Jan. 1 of this year more than twice as 
many lights had been applied for as during the tame period last year. A 
change had been made in the price charged for current for lighting by 
giving the option of a fixed all-reund charge, and besides this the low 
charge of 210. per unit had been decided upon for heating and power. It 
was hoped that by thete reductions considerably more business would resu lt, 
aud already, from the records kept, an increased profit of some £170 had 
been secured compared with 1899. They had already made such reduc- 
tions in the price of current that by the terms of their transfer they 
could without any further reduction distribute in dividends 18 per cent. 
per annum, besides placing a large sum to rexerve. Sanction was asked 
for the increase of the capital of the company by the creation of £25,000 
of 5 per cent. preference shares of £5 each, which it was hoped would be 
placed at a considerable premium. Only a part of this (about £6,000) 
would be placed at present. The board hoped to be able to formulate some 
means of assisting in the wiring of premises, which he (the chairman) felt 
convinced was the chief ditficulty in the way of extensions, The report 
and accounts were adopted, and the dividend at the rate of 3 per cent. 
approved. ; 


LIVERPOOL DISTRICT LIGHTING CO. (LTD ).—The annual report of the 
directors states that the company’s operations in the Great Crosby and 
Wa'erloo district resulted in the connecting at the beginning of 1899 of 
2,059 8 c.p. lights, which had increased to 4,243 at Dec. 31, and is now 
nearly 5,000. The number of cousumers has more than doubled. To 
meet this demand new plant has been put down, including two large 
Willans and Robinson high-speed engines, with Parker dynamos, each of 
1,009 lights capacity, and a third set is on order, making a total capacity of 
about 4,000 lights. This plant will be sufficient for at least 12 monthe. 
The “ free " wiring system has proved successful, about 1,000 lights baviog 
been connected. During the year the receipts from this source were 
£57. 19s. 2d., interest £30. 15s. 1d., leaviug £7. 4a. 1d. to be applied to the 
reduction of cost of wiring, The demand for electric lighting in the 


Allerton and Woolton district has not increased to the extent anticipated, 
the year's operations resulting in a slight loss. An offer has been received 
for the purchase of this portion of the business on favourable terms, which 
is waiting the approval of Parliament. The shareholders will be asked to 
authorise the transfer of this undertaking. The contracting business of 
the company has again been fairly successful, resulting in a net profit of 
£217. 16s. 7d. The total profit for the year amounted to £640. 12s. 8d., 
out of which £293. 158. Id. has been applied to depreciation, and £100 
5 from preliminary expenses, leaving £191. 12s. 8d. to be cariied 
orward. 


RICHMOND (SURREY) ELECTRIC LIGHT AND POWER CO. (LTD.) — The 
ordinary genera! meeting was held on Monday. The chairman (Mr. F. W. 
Reynolds, J.P.) said the steady progress shown in the company's busines 
during the past few years had been maintained in 1899. The equivalent of 
14,256 8 c.p. lamps were connected at Dec. 51, and the units sold amounted 
to 191,084. In December they decided to reduce the charges for current, 
and to further lower the rentals for meters. The directors were confident 
that this step would be appreciated, and, aided by a scheme of assisted 
wiring, would lead to increased business The directors’ report was 
adopted. 


YORKSHIRE HOUSE.TO-HOUSE ELECTRICITY CO. (LTD.) —A meeting 
of the members was held at Leeds on Wednesday to receive a winding-up 
report from the liquidator (Mr. Grosvenor Talbot) Mr. Talbot said that 
the company went iat» liquidation on Feb. 10, 1899. On Nov. 8, 1898, an 
agreement was entered into with the Leeda Corporation for taking over the 
undertakiog of the company, the purchase price being the amount 
expended by the company and chargeable to capital account up to Aug. 3l, 
1898, such price to be discharged by the issue of Corporation 5 per cent. 
stock. It was ascertained the amount due to the company was £217,420, 
and the Corporation issued 5 per cent. irredeemable stock for this amount. 
lt was found to be impracticable to divide the stock among the share 
holler« and it was resolved to cell it. In May, 1899, it was 
offered for sale bv tender at the minimum of £170 per cent. The 
issue was over-applied for, aud the average price obtained was 
£170. 88. 1ljd. per nominal £100 cf stock. The proceeds of the sale 
amounted to £370,591. 6e. gross. After allotment the sale price wa: 
payable in instalments, due July 3, Aug. 3, and Sept. 3, 1899. and 
immediately after the various instalments had been paid the liquidator 
made divisions among the shareholdera, The liquidator hal paid of 
liabilities to the extent of £39,785. 10s. 10d. These, and sundry other 
payments and receipts, left a balance in the bink of £18,002. 3s. 11d.. but 
until the question of a probable claim by Mr. Rucker bad been disposed of, 
he did not think it advisable to divide any part of this amount. This 
action was still threatened. The amount at disposal, supposing everything 
went favourably in regard to the action by Mr. Rucker, would be 
£15,219. 18s. 24. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 278d. per oz. (Mar. 22), Console (23 per cent.) 102 — 1021 for 
money, 102,4 —102, for account; 23 per cent. 981—99 (Mar. 22) 
Stock Exchange Settling Day: Consoles, April 4; Stocks and Shares 
Continuation Days, Mar. 27 and Apl. 9; Ticket Days, Mar. 28 and Apl. 10; 
Tay Hays, Mar. 29 and Apl. 11 ; Mining Share Carry-over Days, Mar. 26 
and Api. 9. 


AMAZON TELEGRAPH CO. (LTD.)—A meetiung?of the debenture-holders 
of this company was held oa Wednesday. One of the trustees (Sir Cuth- 
bert Quilter, Bart., M.P.) presided, and explained the position of the com- 
pany to the debenture-holders, when resolutions were unanimously passed 
postponing the payment of interest on the debentures to June 30, 1901. 
The redemption of the debentures was also postponed to the same date. 

ARON ELECTRICITY METER (LTD.).—The transfer books of the prefer- 
ence shares will be c'osed from the 26th to the 51st inst., inclusive, for the 
preparation of dividend warrants. 


ELECTRICAL UNDERTAUWINGS (LTD.—4A private meeting of this 
„ was held on Friday last, at Winchester House, Old Broad-street, 

ndon. 

EVERED AND Co. (LTD.) — After paying debenture interest, the net 
profit on the past year's working, including £6,986 brought forward, 
amounted to £40,529. The directors write £5,000 off plant and buildiogs, 
place £7,000 to reserve, and declare dividends anda bonus equal to 121 per 
cent. for the year, leaving the balance forward unchanged. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.) — The directors’ report 
for 1899 states that, after allowing £130. 11s. 5d. for depreciation of p'ant, 
K., and paying interest, the profits have been sufficient to wipe off the 
1898 deficit of £222. 193. 8d. A provisional order bas been obtained 
extending the company’s supply area to Artington, Compton, Merrow, 
Stoke-next-Guilford, West Clandon, Worplesdon, Shalford, St. Martha, and 
part of Godalmiog Rural. Considerable extensions of maios has been 
made, both inside and outside the borough, and a constant iocrease in the 
demand for current has rendered necessary additions to the machinery and 
plant. Further capital is required for erecting a permanent building at 
the works, increasing accumulators, and extending mains. Mr. Leonard A 
Ellis has retired from the board. 

MARQUAND ACCUMULATOR OO. (LTD.).— The first annual meeting w38 
held at Cardiff on Wednesday (Lord William Beresford presiding). The 
accounts were unanimously adopted. Being the firat year of the com- 
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pany’s working, the trading showed no results justifying a dividend, a 
large part of the capital having been spent on equipment. 


NORDDEUTSCHE SEEKABELWERKE AKTIENGESELLSCHAFT (KOLN).— 
The first annual report of this company, which acquired the Nordenham 
cable factory of the Land und Seekabelwerke Aktiengesellechaft has 
been published, and gives the paid-up capital as 1,500,000 marks (£75,000). 
The nominal capital is to be increased from 2,000,000 marks (£100,000) to 
4,000,000 (£200,000), and the administration hope to be in working order 
by the end of May. | 


ROBEY AND CO. (LTD.)— The directors’ report for 1899 states that, 
after writing off £6,106 for depreciation, the net profit amounted to £36,860. 
Deducting debenture interest and adding £351 brought forward, there is 
& balance of £30,256 available, from which the directors recommend a 
dividend of 6 per cent. (£16,699), to add £11,000 to reserve (increasing it 
to £40,000), and to carry forward £2,657. 


ROSSENDALE VALLEY TRAMWAYS CO.—The chairman (Mr. Alfred 
Love) announced at a recent meeting that the directors considered that the 
time bad arrived when steam power should give place to electric traction, 
and the Corporations of Bacup and Rawtenstall had expressed themselves 
willing to welcome any such charge. 


ROYAL ELECTRIC 00. OF MONTREAL.—A quarterly dividend of 2 per 
cent., payable April J, has been dec'ared. The numbers are published of 
77 £100 4} per cent. debentures of the company which have been drawn 
for payment on April 1. 


STOCK EXCHANGE NOTICES.—The 28th inst. has been appointed a 
special settling day in the further issue of 20,000 £10 fully-paid 6 per cent. 
cumulative preference ehares (Nos. 90,001 to 110,000) of the British 
Electric Traction Co. (Lid), and £150,000 44 per cent. first mortgage 
debenture stock of the Castner- Kellner. Alkali Co. (Ltd.), and the Stock 
Exchange committee has ordered the securities to be quoted iu the 
Official List. Application has been made to the committee to appoint a 
special settling day in and to grant a quotation to £120,000 5 per cent. 
second debenture stock of the Buenos Ayres and Belgrano Electric Tram- 
ways Co. (Ltd.), and £500,000 4 per cent. debenture etock and the further 


issue of 100,000 £5 ordinary sbares of the National Telephone Co. ( Ltd.). 
Tbe committee has also been asked to allow £75,000 44 per cent. first 
mortgage debenture stock of Edmundson's Electricity Corporation ( Ltd.) 
and the £5 fully-paid shares of the Electric Railway and Tramway Carriage 
Works (Ltd.) to be quoted in the Official Lis*. 

SWANSEA IMPROVEMENTS AND TRAMWAYS 00.—Mr. Emile Garcke 
presided at the annual meeting on Wodnesday. He said that the directors 
had been much surprised to learn that the Swansea Corporation contem- 
plated promoting competing lines. The proposal to promote these lines 
could have no possible good result oither for the Corporation, the public 
of Swansea, or their company. 


ELECTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 
F000 "uc O 


Week B Inc, | No N 
Line. ended | © or Deo. = ee 
E f weeks Amount EL 

m | 

1900 | £ | £ £ 
*Birmingham Tramways.| Mar.17 | 4,022,4- 165| 11: 43,350 + 1,948 
Blackpool Corporation. „ 15 | 169 D 22,215 + 4,427 
Blackpool and Fleetwood| ,, 17 212 — 24 11 1,684 |- 228 

Bradford Corporation.. „ 18 359+ 66 83 27,708 as 
Brisbane Trams ..... . . . Jan.31 1,744 - 548 18! 37,807 4 11,440 
Bristol Trams & Carriage Mar.16 | 2,719 + 9| 11, 28,595 + 1,085 
Buenos Ayres& Belgrano] Feb. 18 | 2,404 \+ 785 7 16,560 |+ 5,098 
City & South London Ry.| Mar.18 | 1,452 + 353) 11, 13,227 + 985 
Dover Corporation ...... » 17 135 — 6| 50 9,785 T 1,015 
Dublin United ............ „ 162,994 7 269 11 30,944 +2650 

Dublin Southern Dist...| „ 16 670 + 11 11 6,445. 

Glasgow Corporation . ,, 17 8,356 | - 164]... ' oe wale 
*Liverpool Corpora tion.. ,, 10 6,855 ' + 257 10, 65,958 i+ 8,167 
Liverpool Overhead Rly.] „ 18 | 1,340 - 29) 11 15,641 + 1,290 
*Sheffield Tramways......| ,, 18 | 1,854:+ 693) 11 19,899 + 6,362 
*South Staffs. Trams.....| „ 16! 646 4 3i 11| 6602 '+ 52 


— — 


* Partly electrical. 


ELECTRICAL COMPANIES’ SHARE LIST. 


| AMOUNT | LAST Prxvious RATE PER Business Dons 
135 ae Drvi- NAME. WX 'S Par Wednesday, Oxrr. Dr ymax Don. Duaiwo WII 
| Snare. | penp. . Marcu 14, March 21. | YitkLDED. Expixo Marce 2l. 
ene sí 163 $17 * J and Jul ee ee 
£110,900 100 4% African Direct h 4% Mort. Deb. (red.) “ 99 103 99 anuary and July. «xe - 
25, 10 T Amazon Telegraph.............. l P — 4 | 8 4 eee une and December ove "T 
£135,000 100 52 Do. p per Cent. Debentures ........... . 85 90 85 90 511 1 us si Ss 
£875,520 | Stock 28/6 Anglo. American . .. . . . . .. . .. . . . . . . suas eoo 63 66 63 86 511 5 | Feb., May, Aug., Nov. 64 at 
£2,062, Btook 80/0 „ e 1i iV ror Mur Vesp bene d a e PErs 115 118 116 117 530 jò 3 14 116 
„062, Stock 27/0 Do. Deferred oer ³A taxa eed 11 143 14 15 900 sus 14 14 
$10,000,000} $100 $2} | Commercial Cable Capital Stock ................. eee 165 175 165 176 412 1 | Jan., Apr., July, Oct. i m 
£1,563,078 | Stock 4% |* Do. z per Cent. Debenture Btook .................. 103 105 103 105 3 16 8 »i 10) 104 
16,000 10 80 | Cube Submarine Ordinary _..........cccccccscsssssessceeees 9 10 9 10 8 0 0 | February and August si " 
6,000 10 10/0 Do. Preference 10 per Cent eee 19 20 19 20 5.0 0 10 15 193 - 
132,981 b 3/0 | Direct Spanish Ordinary. . 4 6 4 5 4 0 0 | April and October. vis sos 
,000 b 5/0 Do. 10 per Cent. Cumulative Preference ...... 9 10 9 10 500 T , ia è 
£30,000 60 44% Do. 4} per Cent. Debentures . . . . 101% 105% | 101% 108% | 4 5 9 | January and July. i 
60,710 20 3,0 Direct United States Cable. in 12 112 12 616 8 Jan., Apr., July, Oot. 1112 113 
£120,000 100 447% | Direct West India Cable 44% Reg. Deb. (red.) 99 102 99 X 103 4 8 3 | Juneand re us e 
£4,000,000| Stock 5% | Eastern Ordinar /g... . eee . . sees. 155 160 155 160 4 7 6 | Jan., Apr., July, Oct. 157 156 
£1,796,000 | Stock 817 Do. Zi per Cent. Preference Stock ............... 98 101 98 101 3 9 8 » NS e? 9) 
£1,432,268 | Stock 4% |* Do. 14 pðper Cent. Mort. Deb. Stock (red.) 116 121 116 121 8 6 8 | May and November. 116 a 
250,000 10 2/6 Eastern Extension ............cccccsccsscesccscercccccscseetecacs. 18 163 16 164 4 410 | Jan., Apr., July, Oot. 16 165 
£320,000 | Stock 4% Do. 4 per Cent. Debenture Stock .................. 1185 120 1185 120 8 6 8 February and August 11; eee 
£9,700| 100 52 |* Do. 57 (Austin. Gov. Sub.) Deb.,1900 (reg.) . 100 108 100 108 417 1 | January and July. asi me 
£26,600 100 5% n loo 103 100 103 417 1 i 5i ive n 
£300,000 100 4% "Eastern and S. African 4% Mort. Deb., 1909............] 100 103 100 103 8 18 6 1 and August ses "m 
£200,000 26 4% Do. 4 per Cent. Mauritius Sub. Debs. (red.) ..| 101% 104% 101% 108% 8 16 10 | May and November... ai e 
180,237 10 1/9 | Globe Telegraph and Trust .................. nnne Bi 12 11 12 4 7 6 Jan., Apr., July, Oct. 11 11,3 
180,043 10 8/0 Do. 6 per Cent. Preference ................ e 15 16 ] 16 815 0 " T 1514 153 
160,000 10 5/0 | Great Northern of Copenhagen ................ eren 1 83 32 81 813 6 | Janusry and Jaly...... eis eee 
£86,900 100 44% | Halifax & Bermuda Cable 44% lst Mort. Deb. (red.). 99 102 99 102 488 - nds B 
17,000 25 12/6 ⸗Indo- European . . . . ͥ 50 54 68 4 6 2 | May and November 68 à 
ICE EEG I Do ee 
A c & Euro uar. Debs. (red.) ...... vs - ° 
11, 8 5 Reuter enn. i "E 7 8 7 8 5 0 O | April and October...... “4 i 
PAD £100 de ex . Cabia IT/ % ·-A ⁵ͤ e saver pado ^ 131 ae 131 H B : D N M ` 
DL eve est African egraph 9a09*069929000909200600900090000909002200992 ecem CET) see se 
,000 100 6% |* Do. ð per Cent. Debentures (red.) .............. 96 99 98 101 419 3 | Marchand September - r 
30,008 2} .. | West Coast of America. 1 1 1 l gi PR di M 
2150, 000 100 4% * . 4per Cent. Debenturees . 100 103 100 104 817 8 | January and July. . 100à NES 
88,321 10 6d. | West India and Panama . of 1 | of 1 i a May and November. is 
84,663 10 6/0 Do. 6 per Cent. Ist Preference seses. 9 6 3 1 75 » iss m 
4,009 10 6/0 Do. 6 per Cent. 2nd Preference ..................«« 7 s 7 8 710 0 » » - — 
£80,000 100 6% „ Do. 5 per Cent. Debentures . 104 107 | 104 107 413 6 | January and July...... uS sa 
£389,731 | Stook 4% Western & Brazilian 4 per Cent. Debenture Stock. 100 1% 100 104 81611 | June and December ... se eas 
207,990 10 Western e Brazilian Submarine) ...... 1d 15 1112 15 41110 Mar., June, Oot., Deo 173 14i 
£75,000 100 6% Do. 5 per Cent. Debs. (2nd Series, 1900) ...... 106 109 106 109 411 9 | June and Decem sa eas 
£59,100 100 6% Western Union 6 per Cent. Sterling Bonds (red.) .. . j ira 617 8 | Marchand September R - 
| 
| TELEPHONES. 
44,000 £5 8/0 | Chili Telephone (fully paid) ...............5 . . . 3 8 3 8 618 4 | August ........... ees 2 ies 
324,850 10s. 0/1 Consolidated Telephone Const. & Manufacturing ... i i 415 8 July Vasa ee » ses 
no: i 16 Monte Video pane runay „„ i : ? : November . . . . . - - 
2 g t. ens T ec . 
490,000 5 3/0 National ind / x b 52 5 6} 514 S | February and August 5} 5 
15,000 10 6/0 Do. 6 per Cent. Cumulative let Preference .. 14 16 14 16 400 T » "T - 
5,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference .. 14 15 14 15 400 " 75 Pet 
2,000°000 Btock jx „ Shen “Deen MUR M pe Dui P red.) "| oan 1000 ^. o | 8.10 o. | Juke and Decunber hi 9; 
, . ture Stoc t. (red.) 7 $ 7 
171,504 1 o Orien *9069929509809206566050052800059 - D 2 6 0 %% % %%% % „ „ „6 „ „6% %%% „%% 1 1 5 0 0 April and Ootober ELLET woe 
58,000 5 2/6 | United River Plate . . . . . . .. . . . . . . 4 5 4 $} 7 210 July . . e 43 
16,689 5 )/1 Do. 5% Oumulative Preference ...................-- 4 5 5 415 3 | Juneand December p R 
£179,947 | Stock 5% % Do. s por Cent. Debonture Stock (red.) . . . . 103 106 108 106 414 4 ji is A 
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* In oaloula the yield on this security, allowance has been made for scorued interest, but not for redenption. 
cia 1 The London Steck Bxchange Committee refuses to quote these, 
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ELECTRICAL COMPANIES’ SHARE LIST. 
| PREVIOUS Price RATE PER Busixzss Doxx 
Present | AMOUNT Dum NAME. Wxxx's Paice, Wednesday,  Oxxr. Dry Duz, DuRixo WEEK 
AMOUNT, "hs uS oa] Marcu 14, March 21. | Yrevpep. Expo Marcu 21 
ELECTRICITY SUPPLY COMPANIES. radi í i i : £ s.d Highest | Lowest 
100,000 1 ese Bl'ckh'th & Gr’nw’ ch D'st'ct Elec. Lt.Ord. A y pd. "- in es. — 
6,000 10 7/93 Bournemouth and Poole Elec. Suppl Ly Ord N 0 139 18 12 13 3 0 0 xm — * 
6,000 10 4/6 Do. 5 raga apod : f. iy ori" Sobin c r "7 1 : 1 y^ Pes in ask 
9,661 5 2/6 Brompton ensington Electric upply en ue 22 
12:000 5 3/6 Do. 7 x, pe ana, pitera E EET ER —— i : 7 ^ ; 813 8 | Marchand September 5 er 
5 A^ Calcutta Elec. Su nar 7 p "PCI Pus = 
80:000 5 5/0 | Charing Cross & Gaii Electricity Supply Corp. = 10 9 10 410 0 | February and August 10 -— 
20,000 5 4/8 Do. Nos. 30,000 to 50,000) .. het 9 10 9 39 g 25 * s 
20,000 5 2/3 per Cent. Prultence UR rises Cae AGER! 2 6 5i : : T 0 iis » 2 ie 
34,000 5 2/6 Chelsea Electricity Sup Ordiuary..... ........-... U 8 a. a 5 a roh . . ee is — 
£150,000 | Stock 44% |" ture Stock (red. ...... : 0 113 3 d 4 0 Tuis wa : ^ — 
$1,200,000 | $1,000 5% Chicago Balen ist Mort. 57 30 n )xd| 100 110 0 4 10 11 | April and October. 5 a 
60,000 10 7/0 | City of London Electric Lighting Ordinary ............ 9) 10} 135 104 3 : 8 | February and August 68 
40,000 10 6% Do. : per Cent. Cumulative Preference ......| 13 14 van ‘a 4 9 | January and July...... - - 
£100,000 | Stock 5% |* Do. 5 per Cent. Debenture Stock (red.) . 122 127 2 318 9 | June and Decem 135 
40,000 10 .. -| County of London and Brush Prov. Ordinary ........ i3 i 121 ist NT 3 10% 95 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference ..... iei: 13 1 T March and September : d 2 
£200,000 | Stock 4t% Do. 44% Deb. Stock Certs. d.) (red.) . .. 109 112 n 1 : 4 0 11 | eos 110$ - 
15,000 5 10% Kensington and Knightsbrid 12 * ^ne Mew] lee’ 08 ^ 133 4 1 6 a ER A: 
10,000 5 6% Do.  6per Cent. lst Preference —— 7 7 7 4 0 0 | January and J a e 1 a 
110,000 3 sds Landon Mestre 8 nae y i»altsieeomili d : : ~ ar * 51 i 
,050 5 3/0 0, er Cent. U — dos 
£250,000 Stock 4% Do. 4 Dor Cent. Ist Mortgage Debentures ...... loo 102 xr 102 319 3 Mar., June B Bept.,Dec. zu 5 
85.000 10 5/0 | Metropolitan Elec. Supply On, dao Kd 13} 14} NEN 8 9 0 | April and October...... 14) Hj 
£220,000| Stock 447 Do. 4} per Cent. Deb. Stock First Mortgage . 114 117 114 117 816 11 | Juneand December .. aed - 
£125,000| Stock 24/8 Do. 3 er Cent, Mort. Deb. Stock (red.) . . 95 97 96 93 8 11 10 «ee — - 
6,452 10 8/0 | Notting Hill Electric Ordinary. . . . . . .. . . . .. Kd 15 163 p 16} N » vn 
10,000 5 5/0 | Oxford Electric Ordinary ........... UMEN, T, EL 7 811 5 "T — * 
300,000 1 / / eléssakrpt ceto epus dukeinaas 2s i r $ 8 10 18 4 pes EE ve 
£130,070 | Stock 5% | River Plate El. Lt. & Tr’ct’n, Ltd., 5 Ist Mor. Deb. 75 85 5 518 0 - - - 
150,000| 8100 $2 Royal Electric Company of Montreal Shares "| 104 ane t ien 4 1 : 1 — eas "M 
£123,200 100 44% |* 44 per Cent. lat Mortgage Debentures . 7 3 1 4 i pr Goto Er 2 
40,020 5 9/6 | St. James's and Pall Mall Electric Ordinary 14 i 416 8 | February and August. T em 
,000 5 3/6 Do. 7 per Cent. Preferen 0 sees (i ali - 4 i 313 8 » » si en 
65,000 5 iis South London Electric Supply nary y — wee ^ — 
79,900 5 8/0 | Westminster Electric Supply Ordinary ..........| 19$ 1 133 14 4 9 8 | March and September 14} lt 
ELECTRIC MANUFACTURING, &0., vag eri 
125,000 1 71d. | Aron Electricity Meter 6 per Cent. Cum. ERE sks i i 13 12 . v N z= 
45,000 1 | British Electric Works Co. Ordinary . . .. - 1 i à 1 IN NE in — 
50,000 1 ane Do. 5 r Cent. Cumulative Preference sees ** 1 1 LIII [LII] eee LII] 
,000 100 417 Do. rst Mortgage S nen elm 8808 8800 . 99 101 99 101 — * ‘an 3 
40,000 5 15/0 | British Insulated Wire Ordinary .. ER 11 12 11 12 43 4 ove ae — 
27,500 5 3/0 Do. 6 per Cent. Preference . b A 6 412 4 ‘she bes e 
100,600 5 — British Westinghouse, 6% Preference. 3 4 54 4 : ed *és aif * 
90,060 2 2/0 Brush Electrical Engineerin 9 90·e'» erty tt ttt t tite) ] 2 - 2 4 14 1 oe SCR Cee e eee rere al^ "a g 
90,000 2 1/22 Do. 6 1 Cent. Pref, Non-Cumalative ..... n 2 2 4 416 0 ^ 
£125,000| Stock 417 Do. $i per Cent. Perpetual Deb. Stock .......| 103 118 108 115 819 8 Lie and eimi i - - 
£50,000| Stock 44% |* Do. 2nd Debenture Stock (red.) ..... erde es 4 T 4 : 9 | Jun * T 5 
20,000 5 6/0 | Callender's Cable Construction Ordinary . . . 14 15 14} i 416 9 ji } 
20,000 5 2/6 Do. 5 per Cent. Cumulative Preference 5k 6 54 6 4 84 54 Pá 
£90,000 | Stock 44% Do. 45 per Cent. Ist Mortgage Deb. (red.) .. lll 115 111 115 318 3 | November and yas) oes - 
800,000 1 0/9} | Castner-Keliner Alkali Co, (fully paid) ........ bb te 1 1 1 1 5 16 5 FEY — eee 
60,000 1 0/7; ene 858 10 e ee eee : : : : : - "s — 
60 1 0/7 0. per Cent. Cumulative Pre — ees I - 
33/008 3 1/93 8 e Co. (Nos. 1 to 32,098)  ..................... 3 4 3 4 | 410 9 | January and July...... oe eos 
£100,000 100 5% A cone Cent. First Mortgage Deb. (red.), 93 101 98 101 419 0 90 $6 * ove 
60,000 1 0/3 Davis ‘and Timmins 6 per Cent. Cum. Pref. ........... i 1 1 1 - d ive — 
99,261 5 1797 MENS = AI mans („A“ Shares) (£3 paid) .. A ni A s : E. ; February and August ae - 
2 92 O0. [(& pPaiddʒ „ I [T] m LIII 
* Stock 445 Do. 4 per Cent. Mortgage Deb. Stock (red.). 93 95 93 95 4 4 3 | Juneand December. 94 he 
26,100 5 5/114 | Edmundson's Electric Corporation Ord. (fully pd. jos: j 5 E 34 5 14 3 | Half-yearly ............. zT one 
112,100 2 1/2; | Electric 3 Co. (Limited! . . . . - 2 2 2 2 416 0 | January and July...... 245 - 
25,000 2 2797 Do. 7 per Cent. Cumulative Preference 21 3t 21 3% e E a nes eo; 
182,500 Stock 47 Do. 4 per Cent. lst Mortgage Deb. pide ares 104 107 104 107 315 2 January and July...... — - 
30,000 5 110 | Henley’s Telegraph Works Ordinary.. cae: | s E Si 14} 3 15 10 | February and August 14 eve 
30,000 5 1/3 Do. 4 per Cent. Preſoren ce 5 5 5 61 3 18 8 ag * 53 one 
£50,000 | Stock 44 Do. per Cent. Mortgage Deb.Stock (red. i 110 114 110 114 8 18 11 20 96 je ie 
50,000 10 10/0 | India Rubber, Gutta Percha, &c,, Works .. . . 21 22 21 22 4 1L 10 p 21} 21] 
00,000 100 4 Do. 4 per Cent. Ist Mortgage Deb. (red. ) Du: 101 105 101 105 817 8 | Marchand September = sh 
387,350 12 24/0 | Telegraph Construction and Maintenance ........xd| 36 40 36 40 4 911 | Marchand July........ 57 
£150,000 100 4% Do.  4per Cent. Debenture Bonds, 1909 ....... .| 102 105 102 105 316 2 e.e a - 
20,000 5 3/0 Do. A er N ae 8 esses A 8 T p : p^ : ove 9j 91 
20, 2/6 Do. b per Cent. Cumulative Preference ......... eos ecc - 
30,000 5 5/0 | Willans aud Robinson Ordinar F 11 12 li 12 315 0 | April and October..... " ee 
30,000 5 8/0 Do. 6 per Cent. Cumulative Preference it 7i 7t 73 3 17 6 75 - » is 
£100,000| Stock 44% Do. 43 per Cent. lst Mortgage Debentures ...| 104 106 101 106 4 0 2 | May and November .. . - 
| ELECTRIC RAILWAYS, TRAMWAYS, &o. is s x 2 P 
12,000 10 10/0 Blackpool and Fleetwood Tramways .......... dixe edis - - ev 
£167,900 100 5% Fe Tramway 5 per Cent. Debentures............ 104 106 101 106 414 4 T ote čs 
50,000 10 8% | Bristol Tramways and Carriage 1 A d. xd| 22 ot 260 234 * February and August as - 
25,000 10 47 Do. Cumulative Preference (£6 pad) . 6 6 6 63 e à ese - 
£100,000 | Stock 47 Do.  4perCent. Debentures . e 117 118 117 M8, 3 18 — aes ose 
12,000 10 .. British Columbia Electric Railway 5% Pref. ...... .... loj 108 Fi 102 ses 00 n Id 
30,000 10 9/0 | British Electric Traction Ordinary (Nos. 1 to 30 0) 17 18 17 18 3 6 8 | - 17 lig 
£15,090 10 d: Do. (Nos. 60,001 to 75,000) ` sal Ap M l6à 171 M 2 pi — 
30,000 10 6/0. Do. 67 Cum. Pref. (Nos. 30,001 to 60,000) 1j 134 11 — 134 4 8 1l iig 13 13 
£200,000 | Stock 5% Do. 5 per Cent. Perpetual Bebentures 126 127 126 12) 310 1 100 aô za 
40,000 5 1/9 | Buenos Ayres & Belgrano 6% “A” Cum. Prof.... 43 A. 4i di 517 1 950 e» — 
308 8 4 5y 25 RC E AES eevee SOO Cee eee eee ee eee idi 108 T 105 4 12 7 eee eee s.. 
20,000 toc pA 0. 5 on ebentures ..... ASPIRE PPS RD | T ake ss. 
213,553 10 3/0 | Central Lon o Wetan SPP RU aan 91 101 LEM | 2 l8 6 June and December ... 10; Ju 
£855,000 | Stock 117 | City and South London Railway Con. Ordina 61 68 C6 65 | 215 2 January and July..... bv $ 
37,500 10 e (Nos. 22,501 to 60,000) (£5. 108. paid)...... 4) 562 4 ti T — e — 
£150,000 | Stock 5% Do. 5 per Cent, Perpetual Preference 4881). 140 145 140 145 3 9 0 January and July..... - ove 
2,200,000 | Stock 5% Do. — (1898) e es eee eb se te eb 132 137 132 137 813 0 33 oe — 
4.87, 70 Stock 47 Do. 4 per Cent. Perpetual Debenture............ 126 130 125 130 3 111 | May and November. 2 - 
20,000 10 74% Imperial Tramways Ordinary. . . . . . . . . 2 24 23 24 ses March and September — - 
10,000 10 67 t Do. s per Cent. Preference... . . . . Se 15 159 15 159 816 2 ede — 
£300,000 | Stock 44% t Do. 41 per Cent. Debenture.................. . . 113 uo 113 115 317 11 January and July 49807 TM ons 
30,000 10 1/3 Kidderminster & District E. L. & Tr'ct'n 57 Pref, 10 104 10. loj 415 3 May and November ... ~ - 
37,500 10 217 | Liverpool Overhead Hailway Ordinary ....... 3 8i 4 81 5á 4 4 6 | February and August ace »» 
10,000 10 5% Do. ö per Cent. Preference .................. — M 13 13 13; 315 4 » » aoe * 
125,000 Stock 4% Do. 4 per Cent. Debenture . . 8 105, 107 105 107 $1411 January and July... T^ - 
21,000 5 .. | New General Traction Ordinary . . 81 41 31 3i is ev ve -— 
30,000 5 6/0 Do. 6 per Cent. Cumulative Preference. . . 4i ot 5 21 5:9. E | ERY Iniwovims esse Kes ese 
4,000 10 ab Oldbam, Ashton and Hyde Elec. Tramway Ord....... 18 19 15 19 wee | N and August eve on 
4,000 10 5/0 Do. 5 per Cent. Preference ...... eti Een Ubireel p 104 103 Log 105 414 1 " * " eee 
13,334 10 às Pottories Electric Traction Ordinary .............. 8 111 12 ll 123 a nee -— ove 
- 20,000 10. /0 Do. b per Cent. Cumulative Preference ......... 10 11 10 11 41011 | — - - 
£540,000 | Stock 8% Waterloo and City Ordinary ........ ee ee Ab 208 101 104 217 8 June and December... 103) e 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE. 


BSTABLISHED, First Series (Weekly) 1861; 


Second Series (Weekly) 1878. 


No. 1,141. 


[vo L xti W.] 


FRIDAY, MARCH 30, 1000. 


Prick SIXPENCE (ow 


Abroad, 8d., or 18 cents, or v., or 


CONTENTS OF THE CURRENT NUMBER. 


Storage Battery Problema. 


i) E 805 By 
Bolton Corporation Combined | E. J. Wade. Continued...... 824 
Lighting and Traction Works. An Experimental Research on 
Ilustrated......................-. 809 some Standards of Light. By 
Southampton Corporation Elec- J. E. Petavel. Illustrated. 
tric Tramways. Illustrated 815 Continued .............. eee 827 
Lord Kelvin's Electric Tram- Correspondence .................. 828 
way Rail Tester. Illustrated 816 | Parliamentary Intelligence...... 829 
Electricity Works Accounts . . 817 | Legal Intelligence 831 


PROGRESS IN BRITISH ELECTRIC 


DRACHON 820 Trade Notes and Noticea......... 83535 
Electric Traction on It in lian Companies’ Meetings and 

Railways ff ele 821 Tepora e8»009538002*99cd2599s9bosos 839 
The Gilgit Telegraph Line...... 829 | New Companies, cc. 842 
A Workshop Form of Wheat- l City Notes 842 

stone Bridge. Illustrated ... 823 | Companies’ Share List............ 844 

NOTES. 
— — 


As usual about this time of the year, the accounts relating 

to the telegraph service of the country have been issued 

as Parliamentary papers, one showing the gross receipts and 

expenditure for the last completed year, the other in more 

detail and covering the whole period of Post Office adminis- 

tration from 1870 down to March 31, 1899. It is hard to 

see what useful purpose is served by the publication of these 

humiliating documents year after year, in which the financial 

failure of the telegraph service is so painfully exposed. No 

notice is ever taken of them in Parliament, and the general 
public appears to accept them with complacent. indifference, 
or as proof that the telegraphs are run not for profit, 
like the Post Office, but for the sole benefit of customers. 
The singular thing about it in this connection is that 
while the administration takes care that its own depart- 
ment, the Post Office, shall yield a very large revenue 
to the State, it contrives to saddle the telegraph service with 
a, never-failing deficit, and one that shows a general tendency 
to increase. Last year the deficit amounted to £221,869, 
which, though less than the preceding year, was vastly 
larger than it had been in any previous year. And this 
after nearly 80 years of unexampled prosperity! During 
the whole of that period only on two occasions have the 
surplus balances paid anything towards writing off the 
purchase money; and only on three during the past 16 
years has the balance escaped adding materially to the gross 
deficit, besides failing to pay interest. The upshot is, that 
against an accumulated interest, amounting to 48, 796, 822, 


only £67,602 capital has been cancelled, whilst the aggregate 
deficits have attained the astounding total of £7,756,654. 
That is to say, instead of redeeming the stock created for its 
original purchase in 1870, the telegraph service has not 
even paid interest on its capital, and has added nearly eight 
millions to its . 

— 

Task figures are the more surprising when we observe 
that the receipts for many years past have been rapidly in- 
creasing. They now reach the handsome total of £8,204,895 
yet the profit on the business represented by this large sum 
in the year 1898-9 is stated to be leas than nothing—the 
balance of expenditure over receipts being £221,869; and of 
course nothing was paid for interest, which at the present 
rate amounted to £298,888. The total deficiency therefore 
was £520,757, a loss of over half a million upon business 
exceeding three and a quarter millions. We are justly 
proud of the telegraph service for its excellency as a 
working department, but from a business and finan- 
cial point of view it must be condemned as a failure, 
and a failure for which there seems to be no excuse. 
A business which in private hands paid handsome dividends 
—8 to 14 per cent.,if we are not mistaken—is now conducted 
at enormous loss under the management of a State depart- 
ment; and the only explanations ever vouchsafed to account 
for this state of affairs are a reduced tariff and a higher rate 
of wages. But as every manufacturer and every railway 
company, to say nothing of the cable companies, have had 
precisely similar experience during the same period, the 
excuse is by no means convincing. For the present, however, 
Parliament and public alike seem content to accept it as valid, 
so long as the efficiency of the service continues unimpaired. 

Mz. P. E. Snaw is to be congratulated on having devised 
and constructed so delicate an instrument as that which he 
described at the last meeting of the Physical Society. The 
instrument was used by him to measure the displacement of 
the centre of a telephone diaphragm. It consists of a system 
of levers, carefully and firmly supported, one end of which is 
attached to an ordinary spherometer screw, and the other to 
& point, situated close to the diaphragm under investigation, 
which closes an electrical circuit whenever the amplitude of 
the diaphragm's movement brings it into contact. When this 
is the case, a click is heard in a telephone placed in the same 
circuit. So sensitive is this arrangement that a displacement 
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of the order of one micromillimetre (lup) is readily and 


accurately measured. The results obtained by Mr. Smaw 
are as follows: If the movement of the centre is less than 
0-87up, no sound is audible ; motions of 50% to 1,000 give 
moderately loud sounds, while a motion of 5, 000% cor- 
responds to an intolerably loud noise. 

— 

These are the final results obtained for the motion of the 
centre of a telephone plate corresponding to sounds of vary- 
ing degrees of loudness. It would be & mistake to suppose, 
however, that these movements, because they relate to the 
centre of the disturbed plate, correspond to the maximum 
displacements, with which alone the intensity of the sound 
emitted is connected. On the contrary, the presence of a 
magnet pole in close proximity to the centre of the plate, the 
absence of absolute uniformity in the thickness, and the 
irregularity in the clamping, would each separately tend to 
modify its mode of vibration and to move the point of 
maximum disturbance away from the centre. If, for example, 
a bar electro-magnet be used in the receiver and the pole of 
this be fixed opposite the centre of the plate, then, assuming 
that this will have the same effect as loading it at the centre, 
Lord RaLsIon has shown (“ Theory of Bound, Vol. I.) the 
motion there is of necessity diminished and must tend 
to zero. Much instructive information is to be expected from 
a curve showing the variation of the displacement along a 
diameter, and we hope measurements giving this will be made. 
In particular, the amplitude of the motion corresponding to a 
given intensity might be usefully obtained. . 

Gnome 

Ir is interesting to recall, in this connection, some curious 
results obtained by Lord Rayzeics in his investigations on 
the vibrations of plates and membranes. He found that 
when the vibrations set up are forced,”—+.¢., are produced 
by some external source such as an organ pipe, plucked violin 
string, or voice—definite nodes (nodal diameters, nodal circles, 
or both) are produced only when the pitch of the source has 
certain definite values. This fact should have some bearing 
on Mr. Snaw's future experiments and must be borne in mind. 
We would suggest as supplying a fairly approximate source, 
that a violin string be tuned up so as to force a certain 
definite vibration on the plate, a condition very readily deter- 
mined by strewing it with lycopodium or fine sand. Then he 
can proceed to his measurements, using always the same source, 
and trace the variations of the motions along any diameter 
or circle, as might be suggested by the character of the 
Savart or Chladin figures obtained in the preliminary sand 
adjustment. 


WE reprint below a note from our American contemporary, 
the Electrical World and Engineer, to the effect that in the 
United States District Court the Commercial Cable Co. have 
been awarded $5,000 damages for injury done to one of their 
cables by the schooner '* William H. Bailey ” :— 

Judge William K. Townsend, of the United States District Court, sit- 
ting in New Haven, Conn., has awarded the Commercial Cable Co. $5,000 
damages for injuries done to a cable by the schooner “ William H. Bailey." 
Early in January it was discovered that a cable of the company had been 
cut in Gowanus Bay, and the officials of the cable company learned that 


the schooner * William H. Bailey " had anchored near the point where the 
cable was picked up and found cut. The captain and his crew claimed 


that when the anchor was hauled up it was found to be 80 badly entangled 

with the cable that they bad to cut it with a meat saw. Judge Towssm 

said that although the vessel anchored in specified anchorage grounds, and 

might not have been able to prevent the anchor from getting entangled in 

the cable, nevertheless the veesel should have gotten free without cutting 

the cable. The Cable Co. claimed that their cables in and arouad New 

York harbour have been recklessly cut and destroyed by masters of ship, 

and they decided to make the present case a test one. 

The judge, it will be seen, held that although the vessel might 
not have been able to prevent the anchor from getting 
entangled in the cable, nevertheless she should have got free 
without cutting the cable. The case is interesting as being, 
we believe, the first in which damages have been awarded by 
a court for cutting a submarine telegraph line. Some time 
ago the Direct Spanish Telegraph Co. brought a similar 
action (which was reported in our columns) in this country, 
but failed on the technical ground that, although it was 
admitted a cable had been cut, it had not been proved in the 
action that it was the plaintiff company's cable which hal 
been severed by the defendant’s ship. There have been, 
however, several cases where damages for such injuries have 
been paid without a verdict of the courta. 


— — . — —— — 


Appointment.— Mr. H. R. Kempe has been appointed prin 
cipal technical officer at the engiheer-in-chlef's office in the 
General Post Office, as successor to Mr. F. Cooper, whose death 
took place suddenly on the 8th inst. 


The Postmaster-General —It is stated in the newspapers as 
we go to press that the Dake of Norfolk has resigned the office 
of Postmaster-General, on account of his intended departure 
for South Africa on military service. 


The James Forrest Lecture.—The eighth James 
Forrest lecture, on The Application of Electricity to 
Engineering,” will be delivered at the Institution of Civil 
Engineers on April 23rd, by Sir William Preece, K.C.B. The 
time of the lecture is 8 p.m. 


Institation of Electrical Engineers : Glasgow Section. —The 
second general meong o this section was held in the Glasgow 
and West of Scotland Technical College, on Friday, 23rd inst, 
when a Paper was read by Mr. Wm. Lackie, chief assistant 
at the G w Corporation electricity works, upon the 
Methods of Charging for Public Supply of Electricity.” 


The “Sullivan” Galvanometer Mirror-Speaking Arrange- 
ments.— Apropos of our article in The Electrician, Oot. 30 
1899 (Vol. XLII, p. 919), describing these ts, ve 
learn that Mr. H. W. Sullivan has received orders from the 
German Admiralty for his “ Universal galvanometer fitted 
with his special arrangements for enabling a naval officer to 
establish telegraphic communication in war time through a 
submarine cable of any length. 


Cable Interruptions and Repairs :— l 
Date of Interruption. Date of Repar. 
Latakia—Cyprunn June 21,1899 ... — 
Cayenne—Pinhieros ........... Oct. 11, 1 — 
Tengier—Teaerifa .............. . Jan, 3,1 — 
Paramaribo— Cayenne Feb. 16, 1900 — 
Ceara—Maranam . Feb. 20, 1900 — 
Para—Maranham m . . 2, 1900 — 
Mole- St. Nicolas—Cap Haitien Mar. 7, 1900 — 
Djedda—Suakim . . Mar. 13,1900 ... Mar. 23, 1900 


Telegraphic Development in Alaska.— The Government 
of the United States and Canada are now proposing to spend 
close on $1,000,000 for purposes of telegraphic oommunic* 
tion with Alaska. The Dominion has already appropriated 
$850,000 to connect the Klondike with Quesnelle, while the 
Army Appropriation Bill of the United States asks for 
$450,000 for similar work. The United States portion 
the work, which is said to be absolutely essential for military 
purposes, will be begun in April. 
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Institution of Electrical Engineers.—At the meeting of 
the Institution on March 22 contributions amounting’ to 
£158. 168. 6d. were announced as having been received since 
the ordinary general meeting on Feb. 9 towards the bene- 
volent fund. Donations were also acknowledged for the 
building fund, but the amount was not stated. As this was 
the first time such contributions had been acknowledged at 
meetings of the Institution, Prof. Perry, who was in the 
chair, in asking for the thanks of the meeting to the donors, 
hoped that this course might induce other members to send 
in subscriptions. 

Trolley-Fed Automobiles in France.—M. Lombard.Gerin is 
at present making experiments on a short length of line near 
Paris, of & trolley-fed automobile system. The principal 
difficulties encountered in this method of traction are that two 
trolleys and two wires are necessary, and provision must be 
made for the vehicle to move a considerable distance from the 
route underneath the trolley wires in order to let other 
vehicles pass. The inventor has made the trolley carriage itaelf 
an automobile, moving with speeds slightly greater at each 
instant than the vehicle. The double trolley is driven by a 
little asynchronous induction motor of the squirrel-cage type, 
fed by three-phase currents produced by the motor of the 
vehicle. The armature of the latter carries on the side 
opposite to the commutator three rings connected to the 
armature winding at suitable points, thus taking from the 
motor three-phase currents. The double trolley with its motor 

' are arranged to follow all the variations in s of the vehicle. 
Prof. Hospitalier, who gives a complete description of this 
system with drawings and illustrations, in a recent number of 
L'Industrie Electrique, thinks the system capable of very many 
important applications. The most obvious consists in its 
utilisation as an economic extension of the service of existing 
lines of tramways to serve localities where any extension of 
the main line is itself inadvisable. These aerial lines 
distributed over the country districts would be the means of 
giving the farmer a new source of power for agricultural work. 

Royal Meteorological Society Jubilee Celebration. — This 
Society will attain its jubilee on April 3rd, having been 
founded on April 8, 1850. The following arrangements have 
been made for observing this 50th anniversary: On Tuesday, 
April 8rd, & commemoration meeting will be held at the 
Institution of Civil Engineers, Great George-street, West- 
minster, at 8 p.m. The president, Dr. C. Theodore Williams, 
will deliver an address, and delegates from other societies will 
be received. This will be followed by a conversazione at the 
Royal Institute of Painters in Water Colours, Piccadilly, at 
8:80 p.m., where, in addition to the pictures in the galleries, 
there will also be an exhibition of meteorological instruments, 
models, and photographs ; and lantera demonstrations will be 
given by Col. H. M. Saunders, Mr. T. C. Porter (of Eton), 
and Mr. W. Marriott. Short concerts will be given by the 
‘¢Schartau”’ Part Singers, and instrumental music will be 
performed by the Royal Artillery String Band. On Wednes- 
day, April 4th, an excursion has been arranged to the Royal 
Observatory, Greenwich, by permission of the Astronomer 
Royal, for which tickets of admission should be applied for 
beforehand. Those who intend taking part in this visit are 
requested to meet at the Royal Observatory, Greenwich, at 
11:80 a.m. A dinner will be given at the Westminster Palace 
Hotel, Victoria-street, S. W., at 7 p.m. As a memento of the 
jubilee of the Society, a bronze commemoration medal, 

aring on the obverse a portrait of Luke Howard, F. R. S., 
has been struck. 

Stirling Electric Supply Works.—We announced last week 
the formal opening on the 21st inst. of the Stirling electric 
light works, and we are now able to give the following 
particulars of this undertaking. The work was carried out at 
the instance of the Stirling Police Commissioners, who 
obtained their provisional order in 1895, but only proceeded 
to carry it into effect last year. Prof. A. B. W. Kennedy was 
then sppointed consulting engineer, and building operations 
commenced in April last, a suitable site having been obtained 
in close proximity to the Caledonian railway. During the 
course of the building much trouble was experienced from the 
treacherous nature of the subsoil, in consequence of which 


precautions had to be taken that the surface should be 
interfered with as little as possible.  Sub:tantial beds of 
concrete were put down wherever any excessive weight was 
anticipated. The foundation of the chimney consists, for 
instance, of about 150 tons of concrete, and is 88ft. in diameter. 
Steel rails are further embedded in the concrete, intended for 
stiffening the whole and adding to the stability of the chimney. 
The system of supply is the three-wire continuous-current, the 
supply pressure being 460 volts between the outers. The boiler 
house contains two Lancashire boilers, 28ft. by 8ft., for 
supplying steam at 160lb. working pressure. At present 
firing is done by hand, but mechanical stokers will be added 
if the demand for current increases. Water is fed into the 
boilers from two Worthington compound feed pumps, each 
having a capacity of 1,400 gallons of water per hour. The 
pumps are also connected with a Green's economiser, which 
can raise the temperature of 1,800 gallons per hour from 
60°F. to 200°F. Scrapers and gearing are provided to 
remove soot or other accumulation on the exterior of the 
pipes, and a small steam engine has been built on the 
economiser to work the moving parts. The engine room at 
present contains four Belliss fastrunning and self-oiling 
engines, two of 120 fl. p. each and two of 40 m.r. each, direct- 
coupled and bolted on to the saute bedplate to four continuous- 
current generators. The dynamos were constructed by Messrs. 
Mather and Platt, and have capacities of 75 kw. and 12 kw. 
respectively. In the construction of the switchboard, as 
indeed in every other department, provision has been made 
for considerable extensions of the station, especially for the 
purpose of the local tramway system, which it is anticipated 
will shortly be converted. The engine room contains also 
an overhead electric travelling crane, capable of lifting a 
dead weight of 8 tons, which is to be used for lifting of appa- 
ratus during alterations and repairs. There are two storage 
batteries, containing 125 cells in each, having a capacity of 
250 ampere-hours, and capable of discharging at 50 amperes 
for five hours or at 75 amperes for three hours. These were 
supplied by Messrs. Pritchetts and Gold. The distributors 
consist of Callender triple-concentric lead-covered and steel- 
armoured cables, and are laid direct in the ground. The 
total station capacity is given as being equivalent to 6,200 
8 c.p. lamps, which includes the requirement for 30 arc lamps 
taking 10 amperes each. The names of the contractors, besides 
those already mentioned, are as follows: Boilers, Messrs. 
Anderton and Co., Accrington ; engines, dynamos, &c., Messrs. 
Mather and Platt, Manchester; switchboard, James White, 
Glasgow; arc lamps, Brockie-Pell ; lamp-posts and brackets, 
W. McFarlane and Co., Glasgow; and meters, Messrs. 
Ferranti, London. The total expenditure on the station and 
equipment, including cost of order, extensions, fees,.&c., is 
not expected to exceed £256,000, which sum has been bor- 
rowed from the Public Works Loan Commissioners for a 
period of 80 years at the low rate of 24 per cent. Mr. A. C. 
Hanson has been appointed resident engineer. | 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


SATURDAY, March 31st. 
Roya INSTITUTION. 

$ p. m. Afternoon Lecture IV. on “ Polarised Light," by the Right 
Hon. Lord Rayleigh, F.R.S. 

THURSDAY, April 5th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when the discussion on Mr. -E. J. 
Wade's Paper. Storage Battery Problems,” wil be concluded 
A Paper on * The Electrical Equipment of Ships of War " will 
then be read by Mr. C. E. Grove. 

RÖNTGEN SOCIETY. 

S p.m. Ordinary General Meeting at 20, Hanover-square. Paper to 
be read: The Influence of the X-Rays upon the Growth and 
Development of Micro-Organisms," by Dr. Norris Wolfenden and 
Dr. Forbes Ross. 

FRIDAY, April 6th. 
Royal INSTITUTION. 
Y p.m. Evening Discourse on Solid Hydrogen,” by rof, Dewar, F. R. S. 
SATURDAY, April 7th. 
RovAL INSTITUTION. 


J pam, Afternoon Lecture V. on “ Polarised Light," by the Right 
Hon. Lord Rayleigh, F. RS. 
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BOLTON CORPORATION COMBINED LIGHTING AND TRACTION WORKS. 


The supply works at Bolton, designed by Mr. J. H. Rider, 
and put into operation in 1894, were erected on ihe alter- 
nating-current transformer system. The system has under- 
gone the usual process of concentrating into sub-stations 
those transformers in the central parts of the supply area; 
and Mr. Arthur Ellis (who is now the resident and consulting 
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The original station contained two 100 kw. Mordey 
alternators, rope driven from the flywheels of Wood engines, 
marked W. M in Fig. 1, and seen in the background in Fig. 2, 
and a 50 kw. Mordey alternator coupled by ropes to a 
Crompton two-pole undertype Crompton motor (M C in Fig. 1), 
which was originally employed, driven from cells, to take the 
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Fic. 2.—GENERAL VIEW OF ALTERNATING CURRENT MACHINERY. 


engineer), as soon as an electric tramway was decided upon, 
made use of the opportunity to commence reconstruction on 
the 2 x 280 volts continuous-current three-wire system, so far 
as the central district was concerned. When this is completed 
the same machines will serve both for lighting and traction, 
the outlying districts, however, being still supplied with single- 
phase alternating current. 

To convey an idea of the configuration of the district and 
the distribution of the load, it should be explained that within 
about a mile of the station there is a large density of demand 
for lighting, and that there are already applications for 750 B. p. 
of motors in addition to some 1,500 E. v. which will be required 
for the tramways when all the lines are in operation. The 
total lamp connections at present amount to an equivalent of 
56,000 8 c.p. lamps, and the tramways which radiate from the 
centre of the town include 31 miles of single track, covering 
25 miles of street. When it is stated that during last year 
27 per cent. of the total units generated were wasted in 
magnetising current, it is not surprising that Mr. Ellis saw 
fit to make this change. A combined station in such circum- 
stances as at Bolton will, moreover, materially decrease the 
stand-by losses and the necessary capital required for reserve 
plant, without increasing the size of the station to unpraotical 
dimensions. The only disadvantage to set against the change 
is the extra cost of the copper in the feeders from the station 
to the distributing centre, for at the present rate of increase 
of lighting in the outlying districts it should not take long 
for all the existing alternating-current plant to be fully loaded. 


day load. Now the alternator runs às & motor and the 
Crompton machine serves as exciter As the original exciting 
plant two 83 kw. Brush machines (R B in Fig. 1) were eme 


Fic. 3.—.1 ck HARGREAVES-FERRANTI FLYWHEEL ALTERNATOR, 


ployed, each coupled to a^small Robey single-cylinder engine. 
At present the machines are still all separately excited from 
exciter bus birs to which the battery is connected, the motor- 
alternator usually being employed for the charging and make- 
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up current, and the two steam-driven exciters held as reserve. | of these sets are, as seen, vertical compound two-crank, 
The Mordey alternators are of the pattern constructed by the | with the alternator placed on the crank shaft between 
Brush Co. in 1894. The Wood engines are inverted vertical | the high-pressure and low-pressure cylinders. The main 
compound non-condensing engines with 13in. and 2lin. | dimensions are 16in. and 27in. cylinders and lin. 
cylinders and 15in. stroke, running at 180 revs per min. | stroke, and the speed 157 revs. per min. A piston valve, 
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Fic. 4.—ALTERNaTING CURRENT SWITCBBOARD. 


controlled by the shaft governor, is employed for the high- 
pressure cylinder, and an ordinary slide valve on the low- 
pressure side. As seen in the illustrations, the working parts 
are enclosed within the standard and are accessible through s 
door at the side of the latter. The crank shaft has only two 
bearings, fitting into spherical recesses in the base plates and 


and for 120lbs. boiler pressure. They have automatic slide 
valve gear to the high-pressure cylinder, and slide and cut-off 
valves to the low-pressure cylinder. 
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Fic. 7.—Low-Presscre VaLvE GEAR OF MUSGRAVE ENGINE. 


Fic. 6.—Hió6nH-PRESSURE VALVE GEAR Or MUsGRAVE ENGINE. 


lined with white metal. The cranks are overhung and are 
furnished with balance weights. An oil pump for the forced 
lubrication is driven off each cross head through a rocking 
shaft. The rotating armature of the dynamo has a diameler 


During the next four years the generating plant was added 
to` by four 200 kw. Ferranti flywheel alternators, driven 
by Hick Hargreaves engines (H F in Fig. 1, shown in the 
foreground in Fig. 2, and again in Fig. 8) The engines 
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of 10%. 3in. and weighs 8} tons, and the machine follows 
Messrs. Ferranti's usual construction. 

This completes the list of the original generating plant, 
which, as seen in Fig. 1, occupies a distinct portion of the 
building. In the switchboard for this, builé by the Man- 
chester Edison Swan Co., with a subsequent extension by 
Messrs. Ferranti, it was necessary to make provision for 
running the machines either on separate circuits or in parallel. 
There is consequently one main 'bus bar, which can be split 
up into sections. The outers of the feeders are earthed at 
the station, and are connected through fuses, as are also the 
generators. No non-return cut-outs are employed. The 
chief feature of the old part of the board is the close 
proximity of the positive and negative poles of the generator 
switches to one 
another and to the 
exciter field rheo- 
stat. The switch- 
board is mounted 
on & gallery, G, 
and a general view 
of it is shown in 
Fig. 4. Figs. 8 and 
4 are from photo- 
graphs taken by Mr. 
Ellis himself, who 
is to be congratu- 
lated on his skill as 
an amateur photo- 
grapher. The ad- 
ditiona: Ferranti 
generator - panels 
are situated to the 
extreme right, and 
are not visible in 


the illustration. 
They are of this 
firm’s excellent 


single-pole pattern 
with oil bath fuses, 
whose arrangement 
is now so well 
known that a de- 
tailed description 
here is unneces- 
Bary. 

We now come to 
the new continuous- 
current generating 
plant, M P, which 
is placed in the ex- 
tended part of the 
building, as seen in 
Fig. 1. Fig. 5 is a 
view showing one 
of the large Mus- 
grave — Mather & 
Platt sets and one 
of the boosters in 
the foreground, the 
photograph having 
been taken from 
more or less the 
same position as 
Fig. 2, but with the back turned to the alternating- current 
plant. Owing to the position of the machinery and steam 
pipes, this part of the engine room is exceedingly difficult 
to photograph. There are four of these sets—two of these 
rated at 600 kw. (1,000 1. H. P.), and the other two at 300 kw. 
(500 I. f. .). One of the latter is not yet finished. The 
engines are vertical, cross-compound, condensing, with the 
flywheel and generator placed between the two cylinders. 
The cylinder dimensions of the larger units are 24in. 
and 45in.x 42in. stroke, and of the smaller ones 171lin. 
and 38in. x 36in. stroke. They are running non-condensing 
at present, but jet condensers and a Klein cooling tower 
are to be erected shortly. Trip valve gear is employed 


Fic. 5.—Mecscnave-MaTHER AND PLATT CONTINUOUS CURRENT GENERATOR, 


on both cylinders, and access to the gear is obtained by a: 
gallery running the length of the engine room extension, with 
a flight of steps leading up to it. A feature in the gear is an 
automatic knock-off on the high-pressure cylinder, which aots if 
the governor rope breaks, the governor being above and driven 
by rope from the crank shaft. There is also a locking arrange- 
ment by means of which, when the engine is at a standstill, 
the high-pressure valves are set in a position to allow steam to 
enter both sides of the cylinder, so that before the engine can 
be started this has to be released. This precaution has been 
deemed necessary, as a man was recently killed by the anex- 
pected starting of the engine while he was at work on it. 
Fig. 6 is a view of the high-pressure valve gear, and Fig. 7 of 
the low-pressure valve gear. These two illustrations are from 
photographs kindly 
lent by Messrs.Pow- 
nal and Gordon- 
Smith respectively, 
who are assistants 
at the Bolton 
works. The engines 
run at 100 revs. per 
min., and, accord- 
ing to the specifica- 
iion, are to be cap- 
able of generating 
30 per cent. excess 
load if required, the 
Steam pressure be- 
ing 120lb. per sq. 
in. The following 
are some of the 
other dimensions 
of the larger en- 
gines:  High-pres- 
sure piston rod 
(steel), din. dia- 
meter; low - pres- 
sure piston rod 
(steel), 5lin. dia- 
meter. Connect- 
ing rod (forged iron, 
in one piece), 8ft. 
9in. from centre to 
centre and 71in. 
diameter at the 
crank end, tapering 
to 51in. diameter at 
the cross-head end. 
Crank necks, 14 zin. 
diameter and 29in. 
long, the body 
154in. diameter and 
the wheel boss 19in. 
diameter. The 
crank shaft is 
hollow and of Sie- 
mens steel Dia- 
meter of ihe cast- 
iron flywheel is 
18ft. In the smaller 
engines the high- 
pressure and low-. 
pressure piston rods 
measure 83in. diameter, and the connecting rods are 7ft. 
Gin. from centre to centre, 5}in. diameter at the crank ends 
and 3:in. at the cross-head end. The dimensions of the 
hollow Martin-steel crank shafts are: Necks 10}in. diameter 
and 21in. long, bodies 12in. diameter, and wheel bosses 15in. 
diameter. The small ‘barring engines" are seen in the 
illustrations. They start the flywheel by means of a pinion 
gearing into teeth cut in the side of the rim of the flywheel, 
and as soon as the engine is in operation and the pressure 
between the pinion and flywheel is reversed, the former is 
pulled out of gear by the fall of a counterweight. 
The dynamos are compound wound, and so designed that 
the series windings can be cut out when the machines are 
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employed for lighting, at a pressure of from 460 to 500 volts, 
and cut in for the traction service, for which the dynamo 
pressure varies from 500 to 580 volts. A side and end eleva- 
tion of one of the generators is given in Fig. 8. The outputs 
under the various conditions are given below :— 


Large Sets. 
460-500 volts ... 1,500 amperes. As shunt... 


550 do. 1,130 do. compound ! Normal. 
530 do. ... 1,400 do. do. for two hours. 
550 do. ... 1,700 do. do. for short periods. 
460 vol 652 5 
volts ... am As shunt... 

500-530 do. ... 0-566 do. compound } Normal. 
530 do. ... 708 do. do. far two hours. 
550 do 850 do. do. momentarily. 


5ft. 1lins. diameter. The commutator of the large set is fitted 
with 12 spindles and 6 brushes per spindle, and on the small 
set there are 12 spindles and three brushes per spindle. All 
the brushes are of the carbon type, and the lead is absolutely 
fixed for all loads. 
The positive and negative boosters are both motor-driven, 
and are of the same size. They are of Messrs. Mather and 
Platt's four-polar design, either being equal to raising the 
pressure by 105 volts when 112 amperes is passing and the 
motor is running at 500 to 600 revs. per min. off the 500 volt 
mains. Probably the idea of having the negative booster of 
the same size as the positive one is to render them inter- 
changeable. A balancer (Fig. 9), a two-commutator four- 
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Fic. 9.—Moror-DRIVEN BALANCER. 


The magnets of the machines consist of massive steel cast- 
ings mounted between the engine cylinders on foot-steps 
carried on a concrete foundation. Solid brass sleeves serve as 
spools, and are mounted over the pole- pieces in such a manner 
that the series and compound windings are respectively at the 
top and bottom of the spool, each occupying its own separate 
compartment on the spool. The armature is of the slot- 
wound type, the conductors being entirely embedded in the 
core. The diameter of the armature is 15ft. Zins. in the large 
sets and 6ft. 10ins, in the small sets. The commutator of the 
large machine is 7ft. 8!ins. diameter, and of the small machine 


pole machine of similar design with one field-magnet for the 
two armatures, is capable of supplying a make-up current of 
190 amperes. 


(To be concluded.) 


The Royal Society.—A mong the Papers down for reading 
yesterday, were: On the Retinal Currents on the Frog's 
Eye, excited by Light and excited Electrically,” by Dr. Waller, 
F. R. S., and Observations on the Electromotive Phenomena 
of Non-Medullated Nurve," by Miss Sowton. 
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~- SOUTHAMPTON CORPORATION ELECTRIC TRAMWAYS. 


The arrangements for working electrically the Corporation 
tramways at Southampton present several features of special 
interest and novelty ; and, although only one of the sections 
is at present running electrically, there is much that is 
worthy of notice even at the present stage, the more especially 


as the cars are now being run by temporary generating 
t. 
dee: the High-street to Shirley, a distance of about a 
mile. All the other sections are still being worked by 
horses, except where traffic is temporarily interrupted in 
order to erect the overhead trolley equipment. The con- 
version of all the remaining sections, however, is being 
rapidly pushed forward ; and it is hoped that by the time the 
extensions at the power station are completed the entire 


system of tramways, covering some eight miles of route and 
requiring about 20 cars in service, will be ready. 


— 


The seotion at present running is that extending 


spans the road, the clearance above the top of a tramcar pass- 
ing underneath being so small that considerable danger 
of coming in contact with the trolley line and experiencing a 
500 volt shock would have confronted the outside passengers, 
Some were in favour of the removal of the offending arch- 
way; others advocated a short length of conduit line under 
the structure and for a few yards on either side of it; others, 
again, suggested employing horses to tow the cars past the 
obstruction ; but none of these heroic remedies commended 
itself to the Corporation. At length it occurred to someone 
that if the level of the roadway beneath the gateway were 
lowered a foot or two, the difficulty would be successfully over- 
come ; and this lucid suggestion has been put into effect. 

But it is not our present intention to describe in detail these 
interesting tramways, a task which we reserve until the com- 
pletion of the tramways themselves. We intend merely to 


TEMPORARY TRAMWAY GENERATING PLANT AT SOUTHAMPTON Power STATION 


Little need be said at present with regard to the overhead 
equipment, except that it has been carried out by the con- 
tractors, Messrs. Macartney, McElroy and Co., in exceptionally 
good style. One of our illustrations shows a length of centre- 
pole double-bracket construction near the High-street end of 
the section now working. The most exacting critic 
could find nothing to object to in the treatment of 
the design and execution of this work from an esthetic 
point of . view; nor have the electrical requirements 
been sacrificed in any way to provide these artistic features. 
The Shirley section, indeed, may be counted among the best 
examples of electric tramway overhead equipment in the 
United Kingdom. Besides the centre-pole construction shown 
in the illustration, a certain amount of side-pole single-bracket 
construction has been rendered necessary where the road is 
narrow; and in places single track and interlacing line have 
been adopted over short lengths. We may refer, en passant, 
to the curious difficulty which arose at the famous Bar-gate 
in the High-street. Here a mixed Gothic and Roman arch 


describe the principal features of the system adopted. There 


has been a system of electrical supply in Southampton since 
1891, and although from the outset, when the undertaking 
was in the hands of a company, the generating plant has 
been cramped for room, the business of electric lighting has 
rapidly increased. In recent years, under the control of 
the local authority and with new and more spacious room 
for the plant, the growth has been very marked; but 
the bulk of the business consisted in electric lighting, 
and, notwithstanding the electric cranes on the harbour 
quays, the load diagrams had a hungry look in day- 
light hours. Wisely, therefore, the Corporation, acting 
on the advice of their consulting engineers, Messrs. Kincaid, 
Waller and Manville, decided that when the purchase of the 
tramways from the local company had been settled and the 
lines had been equipped electrically, the tramway load should 
be super-added to the supply load, with a view to give the 
generating plant something to doin the daytime. There may 
be nothing new in the idea of combining tramway and supply 
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loads, but at Southampton the scheme has been—or rather 
is to be, for the loads are not yet combined—developed in a 
novel manner. No additional generating plant is to be 
provided, and all the existing plant is to be used either 
for the tramway or the ordinary supply mains; but a large 
battery of sufficient capacity to run the entire tram- 
way system for a considerable time every day is to be 
provided, and forms an important part of the method 
of working. During the daylight hours it is intended 
to run pairs of the ordinary 230 volt lighting dynamos in 
series, in conjunction with a booster, on the tramway feeders, 
with the tramway battery across the 500 volt tramway cir- 
cuit. Other machines, running at 230 volts, will take charge 
of the three-wire network for the ordinary supply. But when 
darkness comes on the demand for lighting current will be 
so large that all the dynamos in the station will be required 
for supply service alone, so that during the peak of the load the 
tramway system will be run entirely on the large Tudor 
battery, the erection of which is being rapidly pushed for- 
ward in the special three-storey battery house adjoining the 
power station. It will be a novel and striking experiment 
to run the entire tramways of a town so large as Southampton 
upon secondary cells alone, and the result will be awaited 


5 


LaviNG CABLE FOR SOUTHAMPTON TRAMWAYS. 


with something akin to impatience by all who are interested 
in the development of the secondary battery in connection 
with traction. Nor will the experiment of running 280 volt 
shunt machines in series, and boosting up to 500 volts for 
the tramway service, be without its special interest, for we 
know of no tramway on which this has been adopted as the 
permanent arrangement. 

But, as we have already stated, this novel system is not 
yet in vogue, for the sufficient reason that the large battery 
upon which it hinges has not yet been erected. Accordingly, 
as the Tramways committee were in a desperate hurry to 
commence running their electric cars, temporary tramway 
generating plant had to be hastily erected in a corner of the 
machinery room. One of our illustrations shows this plant, 
which was supplied by the British Westinghouse Electric and 
Manufacturing Co. The plant consists of a 100 kw. Westing- 
house continuous-current tramway generator, compound 
wound for 500 volts at 650 revs, per min., belted to a 
Westinghouse vertical steam engine. This set is taking the 
entire tramway load, and is running on a special temporary 
switchboard quite independent of the lighting plant switch- 
board and circuits. 

Messrs. W. T. Glover and Co. have kindly supplied us with 
the following particulars of the cable work on these tram- 
ways: About 12,800 yards of feeder and 7,300 yards of 


telephone and pilot wire have been laid and connected to the 
feeder pillars. At present, as only the Shirley section is 
running, two of the feeders are used as returns pending the 
bonding of the rails between this section and the power 
station. The feeder cables and the pilot and telephone wires 
are diatrine-insulated and plain lead-covered, drawn into 
earthenware pipes and ducts. The feeders are single cables 
0:3, 0.925, 0-1, and 0:079 in diameter, and the pilot and 
telephone four-core, three-core, and twin 7/22. From the works 
to the tramway junction, 1 mile, two 0:8, one 0-225, and one 
4/7/22 cables are laid in one duct ; and from here there diverge to 
Shirley and Portswood a 0:8, 0:1, and 8/7/22 cable each way. 
The 0:1 stops at the first section pillar, and at the 
next section pillar the 0:3 cable changes to 0:1 for the remain- 
ing section of the line, thus stepping down from a sectional 
area of 0:4 sq. in. to 0:1. The 0-1 size is also used with 
8/7/22 from the works to docks station, and 0:079 to the 
Bargate switch pillar. The contractors for the tramway plant 
are as follows :— 


Overhead equipment Macartney, McElroy and Co. 
COIR: c Geo. F. Milnes and Co. 

Car equipment se Westinghouse Electric Co. 
CODES. ————— W. T. Glover and Co. 
Temporary plant eese Westinghouse Electric Co. 
Storage batteern Tudor Accumulator Co. 


We have mentioned that Messrs. Kincaid, Waller and 
Manville are the consulting engineers for this undertaking. 
The Corporation electrical engineer in charge of the power 
station and the electrical operation of the tramways is 
Mr. F. H. Chaplin, to whom we return our best thanks for his 
kind assistance in the preparation of this article. 


LORD KELVIN'S ELECTRIC TRAMWAY RAIL 
TESTER. 


In the overhead trolley system the track rails play an 
important electrical part, serving not only to convey the cars 


but also to carry the return current. It is therefore of 
importance not only to give these rails and their joints a high 
conductivity at the outset, but also to test them from time to 
time in order to ascertain whether any defect bas arisen. 
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Ihe accompanying illustration shows the mede of using an 
ingenious form of rail tester invented by Lord Kelvin. The 
illustration almost speaks for itself, and indicates how the 
instrament is to be employed. This rail tester has been specially 
designed for making conductivity tests of tram rails, detecting 
faulty bonds, &c. For making contact on the rails a 
graduated bar has attached to it two steel contacts. These 
contacts are provided with terminals, and are connected by 
means of a flexible wire to the terminals of a low-range volt- 
meter. To render the apparatus most convenient for this 
work, a light teak cage with carrying strap3 is provided for 
the yoltmeter. The lid of this when opened forms a desk, 
and on it is provided two paper clips to hold the test sheet. 
A convenient handle is also provided on the contact bar. The 
indications of the instrument show directly the resistance of 
the rail bond or section of rail. Various degrees of sensi- 
bility can be obtained by altering the position of the contacts 
on the contact bar. The apparatus is manufactured by Messrs. 
James White, of Cambridge-street, Glasgow. N 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 


Aug. 11, 1599 
E May 27, 1898 
. piil 7, „ Leeds City (Mun.).......... Juue 2, 1899 
Bristol Tram e Feb. 17, ,, Liverpool Overhead (Co.) .. Sept 8, „, 
Br'mpt'n&Picc'dillyCir(Co.) July 8, 1898 New General Traction (Co.) May 27, 1898 
City & South London (Co.) .. Mar. 21, 1899| Waterloo & City (Co ) ...... Feb. 17, 1899 
Doug'as Southern (Co.) . . . May 27, 1898 


Liverpool Overhead Railway. 

The subject of our first table this week is the accounts of 

the Liverpool Overhead Railway Co. for the half-year ended 
Dec. 81 last. In order to facilitate comparison, the accounts 
of the last corresponding halfyear are, as usual, represented 
in a parallel column. 
_ It is quite clear from our figures that in almost every 
Important respect excellent progress has been made. The 
traffic, at 402,752 train miles, exceeded that of the cor- 
responding period in 1898 by nearly 8 per cent., while there is 
an increase of slightly over 61 per cent. in the number of 
passengers carried. The growth of the traffic since this line 
was opened is shown in the following table. 

Owing to the greater increase in the train mileage as com- 
pared with the passenger traffic, and also through a «light 
drop in the revenue derived per pas:enger carried, the total 
revenue per train mile has diminished, but not to the same 
relative extent as the expenditure. The working profit has 
thereby been more than maintained, and while a larger sum 

has been placed aside to the depreciation fund, it has been 
found possible to distribute an ordinary dividend at the rate 
of 5 per cent. per annum, besides meeting the calls on the 
5 per cent. preference shares and leaving a balance of £4,592 
carried forward. N ! i 


9?9*99295062^24292G844925252 


All the chief items of cost have been reduced, excepting two 
under locomotive power—viz., ** coal and coke ” and ‘repairs 
and renewals,” but in spite of the increased expenditure in 
these items, the aggregate costs per train mile have dropped 
about 1:2d. o 


Per cent. dividend. 
Half. year ended ^ Passengers. | Train. mileage. ` 


— — 


— ne 


t 

Pref, | Ord. 
Mar. 6 to > | 
1 50. 1805... 1,370,742 ed " Ex 
Dec. 31, 1893. 2,475,639 243,539 5 1 
June 30, 1894...... 2 861,437 M 5 1 
Dec. 31, 1894...... 3,641,379 314472 5 2 
June 30, 1895...... 3,460,060 311,340 5 21 
Dec. 31, 1895. 3,780,375 321417 5 25 
June 30, 1896...... 3,739,575 313,010 5 24 
Dec. 31, 1896...... 3,919,124 320,993 5 3 
June 30, 1897 4.969.960 263,399 5 3 
Dec. 31, 1897...... 4,467,490 371,773 5 3h 
June 30, 1898. 4,472,941 362,690 5 3 
Dec. 31, 1898 4.894.921 373,560 5 4 
June 30, 1899...... 4,475,279 375,500 5 24 
Dec. 31,1899... 5,214,957 402,152 5 5 


City and South London Railway. 

It is somewhat unfortunate to find from the accounts of the 
City and South London Railway Co. that there has been a 
slight retrogression in the results of the working during the 
latter half of last. year, as compared with the corresponding 
period in 1898. The proximate cause is, as our table shows, 
a material drop in the number of passengers carried, although 
the train mileage has increased. The following table will 
help to indicate more precisely tho comparative position of 
the concern in the matter of traffic during the period: 


| No. of Ratio of | Per cent. 
Half-year ended pas- 1 ie Receipts Apan dividend: 
D xccl E T Per cent. Pref. | Ord. 
Dec. 31, 90 (11 days)] 165,000 £1,568 ng 5 "" 
June 30, 1891......... 2.412,245 19,403 19:0 5 es 
Dec. 31, 1891......... 2,149,055 19,799 . 16:0 6 T" 
June 30, 1892......... 2,813,162 20,931 7070 5 4 
Dec. 31, 1892......... 3,117,602 22,003 67˙9 5 R 
June 30, 1893......... 3,146,656! ... | 22,458 64:6 5 à 
Dec. 31, 1893......... 3,095,351; ... | 22,068 64:6 5 8 
June 50, 1894......... 3,154 | 23,565 61:7 5 1 
Dec. 31, 1894........ 5,275,049 | 25,541 60:9 5 11 
June 30, 1895......... 8,113,199 25,711 61:6 5 13 
Dec. 31, 1895 3,172,438; 227,350; 25,780 59°6 5 1} 
June 30, 1896......... 3,192,672 225,554; 24,022 60:0 5 lk 
Dec. 31, 1896......... 3, 508,480 231,489) 25,456 56°8 5 1} 
June 30, 1897......... 5,437,810; 232,703) 26,403 51:6 5 18 
Dec. 31, 1897......... 5,557,861| 250,590 25,473 56°7 5 là 
June 30, 1898......... 5,478,977, 235,542} 26,557 56°7 5 2 
Dec. 31, 1898......... 5,462,814) 254,166, 26,520 56:2 5 13 
June 30, 1899........ 3,640,098) 255,500 26,749 £6°4 5 2l 
Dec. 31, 1899......... 5,442,942) 241,973) 26,198 £81 5 2 


* Exclusive of season ticket holdera. 
+ From passenger traffic, inclusive of that from season tickets. 

.No doubt the falling off in the passenger traffic is mainly 
attributable to the severe competition brought about by the 
reduced fares in force on the paralleling tramways since they 
have been in the hands of the County Council. l 

The result of the diminution in the traffic has been that, 
although the total revenue per passenger has remained fairly 
constant at 1:9d., the revenue per train mile has dropped from 
28:3d. to 26 3d. : 

The aggregate expenditure out of revenue has very slightly 

dropped, but the elements composing the total have fluctuated 
sensibly. The increased charges in respect of rents, rates 
and taxes, of fuel, of oil and stores, and of some repairs and 
renewals have been more than balanced by a diminution in 
the items of maintenance of way, wages, and repairs and 
renewals of cars. 
. The working profit shows a decline from £12,090, repre- 
senting 0-9 per cent. of the mean capital, to £11,588, being 
0 64 per cent. of the capital. After meeting interest charges 
to the extent of £1,215 there was thus, with the balance from 
1898, a sum of £11,480 available for distribution, and a full 
dividend of 5 per cent. per annum was paid on the preference 
shares and one of 14 per cent on the ordinary shares. 


a 
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LIVERPOOL OVERNEAD RAILWAY. | | CITY AND SOUTH LONDON RAILWAY. 
Worked by | oae aet raa se E RIS eI e VRPS see... | The Liverpool Overhead Railway Co. |, The City and South London Railway Co. 
Date of Commencement of Working. e .- | March 6, 1893. December 20, 1890. 
JJ K v Third - rail surface conductor at 600 volta. Third- rail surface conductor at 500 volta. 
Chief Engineer ·ͥ˙QJWAhQAhA.W„ 5 S. B. Cottrell. P. V. McMahon. 
Half-véar ended sineira a 8 December 31, 1898. | December 351, 1899. December 31, 1898. December 31, 1899, 
QUANTITIES, 
Train mileage ———— i reel z SOT 30 166 241,978 
Passengers | c, o D D , ^ 482 814 449.949 
Leugth of railway authorised................................. 7 ml. 5ch. 7 ip: ch . 6 ml. . 3 : 
Length of railway constructed .............................. 6 ml. 57 ch. 6 ml. 57 ch. | 3 
Length of Railway Worked ........ e 6 ml. 57 ch. 6 mL 57 ch. i 3 
Length of railway under construction. nil nil | 3 
Rolling stock, number of car 7 7* | 
ii number of locos. .............................. 44« 44s 
i l CAPITAL. | 
Authorised (Total “n ꝛꝛꝛꝛ reren: 2828. 500 
Authorised (share) .............. . . 570, 000 620,000 
Authorised (Ioan . 190,000 206,500 
Received (Total) is eseceicsccscevsssscssesescussvedearses tee 740,000* 740,000* 
Received (share . . 2 . 570,000 570.000 | 
Received (loan) | 4: n yn eren y ek kir ma na mo era Ds 170,000 170, C00 | 
. Per mil Per mile 
Total. of working | Total. of working 
| railway way. 
Expended (rotal) ...... .... ... ...... .... . .. £748,152 £111,400 |£761,174 £113,800 
On line open for traffic ................ U L 629,726 93,800 | 629,900 93,850 
On line in course of construction ........................ = = 8,767 1, K 6 | 
On working stock, including power station ..... .. ... 118,426 | 17,640} 122,07 18,150 
Balance of Capital Accounneéõ 3,681 — 548:5] - 16,703: - 2,589 
Renowal FnnBdgdgagdgagagggddddd ay ie ehe Ya sens 19,400 1,848 14,700 9,190 
Contingent Fund ............... E 700 1042 900 134 0 
" | Per traio 
REVERUE. To: al. mile. mile. : 
,...! ⁰vr lr EEE a aS £40,656 261 25 86d. 
Passenger trafo 6 6 866 40,072 25 42,011 25 04d. 
Parcels, rents, transfer fees, Ke 584 | 0°388d. 
EXPENDITURE. | | 
!!... — 5 . „ . £23218 14 920d. 137104. 
Maintenance of way, works, d: stations (less depreciation) 3,327 | 2187d. : 1:293d. 1 10 
Maintenance of wa xdx¶d¶s 1 : „ jn 
Repairs of structure, stations, xc —ũ . . , ; ; l 
Locomotive power ...... rr %'dJ : . Ji 5 
Sa,, ⁵ð;/ y ; exta 
Wages at power statioonĩ ' : | 
Oil and stores serere. : ` T 536 
Repairs and rene wal«?è:Qdʒ/nni . q , 173 . i 
Repairs and renewals of att . : 446 : i i 
Trafic eren conan PRSE EX aes ane : : sh 
Salaries and wage . : ; NT 
Other charges ............... (nnm ; , $ 
General e cusaecesdreandorsemeatiatniiasiiisewens . f : í 
Directori ↄ ' 350 02094. |, 
Salaries of Secretary, General Manager, and Clerks s : l 
Other charges %%% ( 736 s : 
Rents, rates, taxes, dc l.. eee eere hene : : m 
Miscellaneous item eene seeesesees ; ' : 
E73 
FINANCIAL RESULTS, 1 capi | . 
Working Profit for Half-year .. ................ ......... | l 
Sum carried to depreciation fund ........................ 000 | 02647 j 
Net interest on loan ⁊.r 4147, | 
Balance from last half-year's account .. ............... : ', , 
Balance Available for Dividen ; | 
Ordinary Dividend paid at per cent. per annum 5% 27% 
Percentage of total expenditure to revenue ............ 54 : 
Revenue per Mile of Working Railway .................. 
Expenditure per mile of working rail ca e , £4,920 
Revenue per Passenger . ]9814d. ql 


LIVERPOOL OVERHEAD RAILWAY. —RiExARKS —* Trallers. 
a Motor carriages. b Exclusive of £4,471 received as premium on issue 
of mortgage debentures  cOver-expended. d Including general interest 
£184 in last half-year of 1893. e Including auditing £53, contlugent 


52 and office and travelling expenses £263. 


£5,000 divi 
ordinary s] 


fund £100, insurance 


MARCH 30, 1900. 


CITY AND SOUTH LONDON RAILWAY.—BEXARKS—a Exclusive of seasou ticket holders 
b Includes £13,234 from premium account." c Orer-expended. d Includes w 
with working of locomotives 


a conecte, 
e Of which passenger duty is £53 and law £6. f Inclasive ne 
dend to Juna 30, 1829, on £200,000 preference stock, and £1,545 interest on 775 
ares at 3 percent. per annum. g Includes passenger duty £53 and law £4. 


Two Trolley Tramway Accounts. 


The accounts of the two tramway undertakings which are 
summarised on the next page afford an interesting com- 
parison, owing to the widely differing characteristics of the 
communities served. 

It is important in making & comparison between the two 
concerns, to bear in mind that the Blackpool line was started 


nearly a year prior to the opening of the Oldham line. 
Further, the periods dealt with in the brief analyses we give 


are those which unduly favour the former tramway. 


| The Blackpool and Fleetwood accounts are for the half-yest 


ended December 31st last, and therefore practically contain the 
seaside * season." The Oldham, Ashton, and Hyde accounts 
are for the period of about 6} months from June 12, 1899— 
the date of the opening of the line—to December 31st last 

It is to b» noticed that although on the Blackpool - Fleet 
wood line the number of passengers carried per car mile 
is only 3-72, as compared with 6:87 on the Oldham system: 
yet the total revenue per car mile on the former is con 
siderably higher than that on the letter, the figures being 
respectively 15-7d, and 10-8d. 


e= 


THE ELECTRICIAN, MARCH 30, 1900. 


819 


The average revenue received per passenger at Black- 
pool—viz., 4:21d.—indicates the much higher tariff in 
force there during the period than at Oldham, where, it 
may be observed, the receipt per passenger i3 an average 
of 1:5d. 


It is satisfactory to find that the Blackpool-Fleetwood 
line has succeeded in reducing its costs since 1898 by as 
much as 05d. per car mile. At its present figure it is, 
however, more than 15d. above the aggregate costs of 
the Oldham and Hyde road. The difference appears to 
some extent (but not chiefly) due to the larger repairs 
and maintenance item at the former line. Unfortu- 
nately, the particulars available relating to the Oldham 
tramway are too meagre to permit of separating the 
power from the running expenses. 


As the result of its half-year’s operations the Black- 
pool line paid an ordinary dividend of 10 per cent., 


—— — 


OLDHAM, ASHTON S& HYDE 
ELECTRIC TRAMWAY. 
: TheOldham, Ashton& Hyde 

Worked ty uice v EO ans Electric Tramway Co.,Ld. 

Date of Commencement of Working ... | June 12, 1899. 

77 AA 8 Overhead trolley ab 550 vlt. 

Tramway Manager n € erus E. H. Mottram. 

Ene J. A. Fraser. 

E//‚«; m decies From June 12 to Dec. 31, 99. 

QUANTITIES, 2 

Car mileage ............. n Tm v 293,884 

Passengers Carried............ e | 2,021,871 

Length of route worked ............... | 8'14 miles 

Length of single line worked............ 5°84 miles 

bar d line worked ......... 2:30 miles 

Total equivalent length of single track ; 
worked TE j EEA 5 . 10°44 miles 

. Length of line projected  ............... ! 4:50 miles 
Rolling stock —No. of motor cars | 1£4 
Ditto trailers. 12s 
| Per unit of 
CAPITAL. -~ Total, single track. 

Authorised (fotal) ............... esee. E12), 000 £11 500 
Authorised (share) ..................... 80,000 ,660 
Authorised (loan) ..................... 40,C00^ 5,830 

Received (Total)) jj eese 109,9)0 10,530 
Received (sbara) .. ..................... 80,000 ,660 
Received (loan n) 209,900 2,860 

Expended (Total) ........................ £121,462 £11,630 
Depot and buildings ............. .... 6,978 t68 
Elec. equipment and rolling stock... 46,279 4,430 
Permanent wass . | 54,024 5,170 

Balance of Capital Account ,  ~ 1,462 - 140 

Reserve Fund.. q e | 3222 308 

REVENUE. ' To al. | Per car mile. 

Total cadets ERE |. £12,605 10293. 
Traffic receipta.............. 12,398 10'12d. 
Advertisement . 110 002d. 
Miscellaneous eour ces . | $8 0:08 !. 

EXPENDITURE. 

// ˙·àAAA E ESPERA YA |. £7,353 6°009d. 
Repairs and maintenance. ............ 404 O 870d. 
Power and running expenses TE 5,£36 47654. 
Admivistration and general expenses 1,058 0:8^44. 

| PW : 
FINANCIAL RESULTS. Total. pies A 

Working Profit for Period............... 25, 218 4°32°: 
Sum carried to depreciation fund... : 500 041° 
Net interest on loans .................. 829 0°63”: 

Balance available for distribution ... 3,919 323°. 

Ordinary dividend paid ................. nil a 

Percentage of total expenditure to rev. 58:37. — 

Revenue per mile of single track ...... ... £1,207 — 
Ditto ditto route ö 1,548 — 

Expenditure per mile of single track.. 704 — 

Expenditure per mile of route 903 — 

Revenue per passenger 5 15d. — 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY. —REMARKS.— 
a Kxclusive of 8 motor cars and 12 frailer cars lately added to the equipment. 
b Four per cent. first mortgage debentures. c Bein« premiums received. 
d Inclusive of interest on contract instalments. e To capital expenditure 
up toend of period. 


absorbing £7,248. A total of £1,021 was also afforded for the 
writing off of Parliamentary and preliminary expenses, and there 
was left a balance carried forward of £1,759. 

The Oldham and Hyde line paid a dividend of 5 per cent. per 
annum on the cumulative preference shares, and also met the 
amount paid by and due to the guarantors of these shares—viz,, 
£2,552. In addition, £500 was placed to the depreciation fund and 
a balance of £618 was carried forward. 


THE BLACKPOOL AND. FLEETWOOD 


TRAMROAD. 
Morten) n | The Blackpool and Fleetwood Tram- 
road Co. 
Date of Commencement of Hering .. July, 1838. 
SYSE riesce a pas ope eo VE Na dus Overhead trolley at 500 volta. 
Tramway Manager .......... eem ee ! John Cameron. 
7J77§ĩ?L ates estar Ha eed Joseph McMahon. 
Halt year ended . +. December 31, 1896". December 51, 1839. 
QUANTITIES. | 
Car mileage q i 173,997 311,912 
Passengers Carried ........................ 734,297 1 161, 786 
Length of single track worked. 15:25 miles 1525 miles 
Length of route worked .................. 775 miles 775 miles 
Rolling stock, No. of motor cars ......... 21 21 
Ditto No. of trailers | ............ j ó 
Per mil Per mile 
CAPITAL. Total of single] Total. of single 
track, track. 
Authorised (Total)................ e 160 000 £15,730 [£240,009 £15,730 
Authorised (ehare) ........................ 180,000 11, 800 180,000 11,800 
Authorised (loan) ........................ , 60,000, 3, 930 60,000 3, 950 
Received (Total )))) ) . 166.440 10. 910 | 189,980 12, 
Received (share) FFF 120,000 7.870 149,930 9,840 
Received (loan eere | 46,440*. 3,045 40,000 2,620 
Capital Expended (Total) ............... 
On permanent way, land, buildings, 168,659 11,60] 192892 12,65) 
working stock, &c. | 
Balance of Capital Account -2,219 -145 | -2,912  -191 
Per car Per car 
REVENUE. Total mile. total | mile. 
Tobal sripit N abite sees 20 oa £20, 400 r D 
Traffic receipts |...............ese . 20,297 
Transfer fees and sundry receip’s ... | 103 10 0792. 
EXPENDITURE. | 
TOU: Susie VdV | | £9,840 | 7579d. 
Mai tenance of way and worka...... eese. 43 005 505 , 0589d. 
Salaries, wages, & q. — — 413 03184. 
Materials e — — 91 | 0-070d. 
Enine sone 1,503 Sd. 1977 | L52Id. 
Coales aae e E n = es 1,017 | 07834. 
Salaries and wages . ͥ = eem 612 04944. 
Oil, tallow, waste, and water x = Hes 200 | 01544. 
Repairs and renewals.................. .. — = 118 | 0-091d. 
Repairs to cars and. electrical . 310% O-428d O69 dd. 
Wages . . . . MEL = 00694. 
Fittings and materials s eg = 4715 05654. 
Trafic ex pensislldwdpꝓ . 1.777 ` L4ld BOTS | 236d. 
Salaries and wages eese mer des 2,576  1:9824. 
Printing and stationery .................. — — 119 0:092d. 
Other charges . x du = = 583 | 0:295d. 
General hure . 1,958 add 1.739 189d. 
Directors’ fees......... . . — — 820 | 0:6164d. 
Salaries of sec., manager, clerks, &c. — — 575 0°441d. 
Other charges ......... VV — — 566 | 0°282d. 
René, rates, taxes, and insurance 903 , DLJ2jó4 1,506 | d "159d. 
Compensutioonn e | 96 | "id 41 Uv362. 
| 7 to to mean 
FINANCIAL. RESULTS. Total. capital Total. ' capital 
| exp'n'd exp'nd'd. 
Working Proffttetettt . » £3,640 512; 10,560 5597; 
Sum carried to depreciation fund ... u:l — nil — 
Net interest on loans | 635 | 03757; 924 . 04907; 
Balance from last half-year’s account — — 332 0:208“ 
Balance available for dividend ......... 8,006 | 4747. 10,028 531°, 
Ord. div. paid at per cent per annuum 8% — 10. — 
Percentage of total expenditure to rev. 405 — 48:2', — 
Revenue per mile of single track ...... i £953 — El, 338 — 
Expenditure per mile of single track ... — 43386 — £645 — 
Revenue per mile of route | £1 875 — £2,634 = 
Expenditure per mile of route ............ £760 — £1,270 — 
Revenue per passenger 4154. — 4'21d. — 
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THE BLACKPOOL AND FLEETWOOD TRAMROAD. —REMARKS.—a@ For b} mont he 
ended Dec, 81, 1898. b Inclusive of sundry loans, £6,410. c Includes wages under „running 
ex Denes: i 10 0 and *: salar ies, office expenses, and general suporiatendence” £121. d At 
end of per 
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PROGRESS IN BRITISH ELECTRIC TRACTION. 


We present to our readers this week, as a Supplement, a 
map of the United Kingdom exhibiting the position and 
character of all the electric railways and tramways in opera- 
tion and under construction. This publication is intended to 
serve as an adjunct or pictorial key to the supplement sheet 
Table of Electric Railways and Tramways of the Unitel 
Kingdom published with our issue of January 26th last, and, 
by the way, revised and brought up to a later date in The 
Electrician Electrical Trades’ Directory and Handbook for 
1900. For many years past it has been our custom annually 
to publish a similar map of the electric supply works 
of the United Kingdom, showing the position of statu- 
tory undertakings, and whether they are worked by 
local authorities or by private enterprise: also whether 
the supply is by continuous or alternating current. 
The high appreciation which has been expressed in all 
quarters with regard to this publication has shown us that it 
is not only welcomed by our readers as a useful key to our 
large sheet Table of Electricity Supply Works, but that it is 
also valued as affording, from year to year, a ready means of 
comparing at a glance the progress and changes which hare 
taken place in the interval. A glauce through an album con- 
taining this series of maps is sufficient to show how rapid has 
been the spread of electric supply throughout the kingdom, 
and to indicate in which localities the development has been 
most marked. 

The time has now arrived, we believe, when the growth of 
statutory electric traction undertakings renders a similar 
presentment of these lines of equal value with the maps 
hitherto issued in connection with electric supply. The map 
we publish to-day shows to what a large extent even now 
electrical systems have been adopted for railway and street 
tramway traction. But we venture to think that this present 
map, fairly profusely dotted with electric lines as it shows 
itself to be, will afford in years to come an instructive com 
parison with later publications of a similar description. 80 
clear, indeed, are the present indications of a widespread 
adoption of electric traction for tramways, light railways 
and underground or elevated urban lines in the immediate 
future, that we feel safe in asserting that the contrast be 
tween our first supplement tramway map and a similar map 
published in five years’ time would be as striking as a com 
parison between our first electric supply map—published in 
1895—and the crowded map, overflowing into crowded insel 
maplels, which appeared with our issue of January 12th last. 
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One is reminded by the map of the famous exclamation of 
the individual in Punch, when gazing at a map showing the 
British possessions : ‘It will all be red soon ! "—for the pre- 
ponderance of the red-indicated trolley system is one of the 
most striking features.. But it is scarcely probable that the 
lines now worked on the third-rail system, indicated by blue 
dots, will to any considerable extent be converted to the trolley 
rystem, although we have to record that the Portrush-Giants’ 
Causeway railway, in Ireland, has quite recently been thus con- 
verted. As this railway is the oldest existing electric line in 
the kingdom, its secession from the third-rail ranks is 
a notable event. Another point worthy of notice is the 
curious distribution of undertakings according to whether 
they are worked by companies or local authorities. Galaxies 
of each class are easily to be detected, though, as is often the 
case also with stellar galaxies, there is occasionally a physical 
connection that explains the peculiarity in the arrangement, 
There is a remarkable cluster of company undertakings in 
the region lying between Stourport, Wolverhampton, and 
Coventry. And while, on the one hand, municipalisation 
vigorously presents a square front in the Black Country, the 
Emerald Isle is free of its much-debated benefits. 

A word as to the inset map of metropolitan under- 
ground electric railways, and we must pass on to consider 
another aspect of electric traction progress. The items in the 
main map indicate the position of each line, but do not show 
the route; it has, however, seemed to us advantageous to 
insert a small route map in the case of the important and 
growing group of underground electric railways in London, 
Two classes of lines are indicated—those in operation being 
shown red, the lines still under construction being shown 
blue. This, like the main map, is a feature likely to show 
great and rapid changes in the near future. We may add 
that the short length of experimental line on the Under- 
ground ” between Earl's Court and High-street, Kensington, 
is pr nted red because, although nct actually in public service, 
it is completed and bas been put in operation privately already. 
Its opening to the public may be expected to take place within 
a few days. ` 

Turning from ihe map, we will now consider another 
development in British electric traction, as exemplified in the 
analyses we publish this week of the official accounts of four 


electrically-worked lines—viz., two trolley tramways and the: 


third-rail lines at Liverpool and between London and Stock- 
well. Each of these four lines is representative of a distinct 
class, and it is necessary to bear this fact in mind when 
comparing the analyses. The Blackpool-Fleetwood line is a 
type of the popular seaside pleasure tramway; the Oldham- 


Hyde line represents a numerous class of street. tramways. 


with a miscellaneous traffic. And while the City and 
South London Railway business is mainly between a 
eity and one of its suburban districts, the Liverpool 
Overhead Railway combines this class of business with 
@ much larger all-day traffic between the numerous Mersey 
docks. With regard to the last two-named lines, analyses of 
the accounts of which we have published half-yearly for some 
time, progress is clearly marked in the smaller tables included 
in our comments, as well as by comparison with previous 
analyses. It must be borne in mind, in this connection, that 
the London line has recently involved heavy capital expendi- 
ture for extensions that have only just begun, in part, to 
bring in revenue. Competition has been experienced in both 
these undertakings to an increasing degree: at Liverpool on 
account of the rapid service afforded by the Corporation's 
electric tramways; on the South London line because of the 


lowering, of fares on the County Council's tramways, the 


tramways in both places paralleling the railways. Neverthe- 
less, when these conflicting conditions are taken into account, 
the analyses indicate unmistakably that each of these railways 
is representative of a type of line that can be made to pay well 
when worked electrically. As a natural consequence, we may 
look for a speedy inorea:e in the number of lines in each 
class. : 

Similar inferences are justified by the analyses of the two 
trolley lines ; and it can scarcely require that many more such 
accounts should be published and analysed before tramway 
men throughout the kingdom will be convinced of the 
superiority of the trolley system from the profit-making 
point of view.. To an expert tramway financial man 
the analyses of the accounts, in the two examples given, 
speak for themselves, and can support only one conclu- 
sion—viz., that the trolley system is par excellence the 
system for tramways. It is the best remedy for the almost 
hopeless state of numerous existing British horse tramways, 
the dejected shareholders of which are most aptly symbolised 
by their jaded horses; and it is the only system of mechanical 
traction for tramways that combines in a satisfactory degree 
the requirements of the public, the passengers, and the 
capitalist, be he ratepayer or shareholder. , 


ELECTRIC TRACTION ON ITALIAN RAILWAYS. 


The problem of electric traction on railway lines continues 
to he actively discussed in Italy, both in Parliament and in 
official circles, as well as by the chief railway companies. 
Since the completion of the electrical equipment on the Milan- 
Monza line, described in Zhe Electrician, Vol. XLII., p. 869, 
which has always been successful in operation, many schemes 
have been projected, and some approved for the extension 
of the electric system on more important trunks. We report 
the most important results below :— | 

In Naples an agreement has been signed by the representa- 
tives of the provinces of Naples, Caserta, Avellino, and Bene- 
vento, and of 28 municipalities, having for its object the 
construction of an electric railway between Naples and 
Benevento, the length of which would be about 30 miles. 
The project is not yet completed. The municipality of Siena 
has decided upon the construction of an electric railway 15 
miles long, between Monte-Amiata and Santa-Fiora, in 
connection with the trunk Rome-Viterbo line. This 
line will be operated by the railway company of Fol- 
lonica, and its cost is estimated at three million lires. 
The Società della Strade Ferrate del Mediterraneo has pre- 
sented a scheme for the electric operation of the trunk 
Naples-Castellammare line (one of the first two steam railways 
operated in Italy): the line is double track and 22 milés in 
length. Power will at first be supplied by a steam power 
station, to be erected at Torre-Annunziata, near one end of 
the trunk line, and afterwards it is proposed to derive it 
wholly from the waterfalls of the river Tusciano, the steam 
station remaining as a reserve. The system proposed is that 
of the third rail at high pressure. The electric trains will be 
composed of one or two cars each, with the departure of an 
express train every two hours and an ordinary train every 40 
minutes. The whole distance will be covered in 85 minutes 
by the former and in 60 minutes by the latter. The equip- 
ment costs are reckoned as follows: About 600,880 lires for 
the rolling stock (viz., eight complete motor cars); about 
2,214,000 lires for the line and stations (not including 
586,000 for the third rail). In accordance with this scheme, 
an application was placed by the railway company before the 
central committee asking for the concession of the water 
power of the river Tusciano in the province of Salerno. The 
committee has finally decided that a part of the available 
power of Tusciano may be reserved to the railways, provided 
the railway company engage to start within two years the 
works for their utilisation ; that the remaining power of the 
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same river, and of other rivers of the same valley, may bə 
granted to private industry. The minister has fixed on 
10,500 R. P. as the part to be reserved for the operation of 
the principal electric lines in the provinces of Naples and 
Salerno, under fulfilment of the said condition. 


. Before the Deputazione Provinciale of Lecce there has 
been presented a scheme for a light electric railway of 110 
miles, from Lecce to Taranto, through Manduria, with 
branches from San Giorgio to Monopoli and from Monteroni 
to Nardó. As yet no decision has been announced. 

At the same time that the Mediterranean Co. presented 
its scheme for the Naples-Castellammare line, the Adriatic 
Railway Co. (Bocietà delle Ferrovie Meridionali, esercente 
la Rete Adriatica) asked the approval of the Government 
for & much larger scheme, involving the electrie operation of 
the trunk lines in the Valtellina. These are the Liecco-Colico- 
Sondrio and Colico-Chiavenna lines, both being of inter- 
national communication; and they aggregate a length of 
about 80 miles, and are now operated by steam. The scheme 
has been approved, and an agreement signed between the 
company and the minister. Works for the execution are 
already in progress, and it is believed that the inauguration 
will take place within next year. The company has obtained 
a concession for deriving 25 cubic metres per second at a 
waterfall of 30 metres fall from the river Adda, near the 
bridge of Desco. This stream will be brought by a tunnel of 
three miles length to Morbegno, ten miles from Colico, where 
10,000 R.. will be thus available. The power house will 
contain three reaction turbines of 2,000 B. y. each, directly 
coupled to three-phase alternators generating 2,000 kw. at 
15,000 volts with & frequency of 15 periods per second. The 
turbines are regulated by motors, and the alternators have 
exciters mounted on the same shafts. The primary line at 
15,000 volts follows the whole length of the railway, 
mounted on triple petticoat Misulators. The conductors 
are mounted on the same poles as the working conductors, 
being separated only in those points where the railway 
enters a tunnel, on account of the difficulties of insulation. 
The secondary stations are six miles apart. The voltage on 
the working conductors is kept at 8,000 volts. The diameter 
of the conductor is 8mm. This is in excess of that required 
for the current carried, but is required for mechanical con- 
siderations. There are two types of motor cars: those for 
passenger service have four motors of 75 B. p. to 150 f. p. 
each, those for goods trains have four motors of 125 K. p. to 
250 f. p. each. The arrangement of the motors is the same 
for all: only two motors are always inserted, and their 
primary coils work at 8,000 volts; the other two are inserted 
when it is necessary to run at half-speed and to obtain a 
much higher torque. With this equipment it is possible to 
reach a speed of 40 miles with the motor car alone on a 
grade of 25 per 1,000, and with a train of 65 tons on a grade 
of 10 per 1,000. It is proposed to keep in simultaneous 
service at first five passenger trains and two goods trains: 
this will require 2,500 average H. p. on trains, or 8,500 E. p. 
at the central station, supposing the efficiency to be 65 per 
cent. The remaining power will be fold for lighting and 
power distributions. It has been agreed that the plans of this 
important scheme will be exhibited at the Paris Exhibition, 
together with some of the electric cars. | 

The representatives of the Ministerodei Labori Publici, of the 
Ministero del Tesoro, and of the Società delle Ferrovie Varesine 
have signed the act of concession for the Varese-Luino 
railway, which has a length of 18 miles, and the cost of which 
has been estimated at 685,000 lires. The Government will 
give & yearly subsidy, and the company has deposited a caution 
sum in order to guarantee that the works will be completed 
by June, 1901. The convention has been promulgated by 
Royal decree. 

The Giovi tunnel between Genoa and Turin, on the Società 
delle Ferrovie Mediterranee line, has several times been the 
cause of misfortunes on account of its length, steep gradients, 
and difficult conditions of working, which make the removal 
of smoke difficult. This has led to a scheme for the adoption of 
electric traction between Mignanego and Ronco. It is reported 
that the following system has been preferred: In Sampierdarena 


the power station will be installed and driven by hydraulic 
power. The three-phase current will be led at high pressure 
up to the stations of Mignanego and Ronco, and there trans. 
formed into continuous current at 700 volts. The electris 
locomotives for passenger trains will have a power of 810 k. p. 
and those for goods trains about 544 n.p. each. 

Schemes have recently been approved by the Italian Govern- 
ment for the construction and operation of an electric railway 
line between Castelraimondo and Camerino, and another 
between Rome and Ostia up to the seashore, The latter will 
Tg a direct and rapid communication between Rome and 
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THE GILGIT TELEGRAPH LINE. 

In our issue of June 25, 1897 (Vol. XXXIX., p. 288) we 
described a sad disaster in Kashmir, which happened to a 
party engaged on interruption duty on the telegraph line to 
Gilgit in January of that year ; when five men were swept away 
and killed by an avalanche on the dreaded Burzil Pass, their 
bodies being afterwards found in the river bed half a mile 
below. This winter the duty of keeping open telegraphic 
communication in that dangerous locality has been attended 
by another sad accident involving the loss of eight lives—one 
European and seven natives. 

The wire between Minimarg and Astor is carried over the 
Burzil Pass, 13,500ft., on which during the winter months 
snow lies to a great depth, and the crossing is a matter 
of difficulty and danger. This section of the telegraph 
between Grinagor and Gilgit was interrupted on Decem- 
ber 81st last, and on January Ist a party started from 
Minimarg office to endeavour to effect the needful repairs. 
The party consisted of a European telegraphist named Scott, 
his native servant, a telegraph lineman, eight kAalassis or 
porters, a native postman, and two postal coolies—all 
properly equipped and more or less accustomed to the 
prevailing conditions. Shortly after mid-day Scott attached 
his telegraph instrument and communicated with Minimarg. 
He was then two miles distant, progress being slow owing to 
great depth of snow. This was the last that was heard from 
him, and at five o’clock in the afternoon the lineman returned 
and reported the accident. | 

As the only European present was killed, it is not very easy 
to arrive at exactly what occurred; but it appears they were 
walking on some snow, which crumbled away from under 
them, and then more snow fell on them from above the track, 
burying them as they stood. There was no avalanche sweep- 
ing them away, as on the former occasion—merely a local 
snow-slip from just above them. The two postal coolies seemed 
to have lagged behind, and were a hundred yards or so away 
when the accident happened. They, with two postal runners 
who chanced to come up at the time, succeeded in extricating 
two khalassis and the native postman; but Mr. Scott, his 
native servant, and six khalassis—a total of eight—perished. 

A search party started the following morning from Gurais, 
the next telegraph station to Minimarg, in the valley of that 
name, and succeeded in recovering the bodies, which were all 
near the surface just where they stood when overwhelmed. 

The day after the disaster another lineman with the sur- 
viving khalassis, undeterred by what had happened, went out 
from Minimarg and succeeded in crossing the Burzil and 
restoring communication, which speaks well for the pluck 
and determination of the staff whose duty it is to maintain 
telegraphic communication in this out- of-the - way corner of 
the Empire. 


The Datiability of Electricity.— We learn that the Assistant 
Secretary to the Treasury Department of Washington, before 
whom was brought the petition of a number of persons in 
Buffalo as to the expediency of levying a tariff duty on 
electricity generated in Canada and transmitted to the United 
States, has decided not to recommend such a proposal. The 
decision of the former Assistant Secretary Tichener has thus 
been upheld, and as & consequence it is agreed that on elec- 
tricity no tariff would or could be collected. 
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A WORKSHOP FORM OF WHEATSTONE BRIDGE. 


The ordinary form of Wheatstone bridge as made by most 
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bound together. with a thin silk tape. This constitutes the 
bobbin. The resistance wiras of manganin are then cut the 
proper length, and the two ends of the wire are soldered to 
the two lugs of the copper half-cylinders (Fig. 2), the remainder 


instrument makers has some disadvantages when used as a of the wire being wound non-inductively on the bobbin ard 


workshop instrument or for outdoor purposes. Instrument 


makers are much inclined to the use of lacquered brass and 


polished ebonite, and the ordinary form of Post Office bridge, 
consisting as it does of a slab of polished ebonite having a 
number of blocks of lacquered brass fixed upon its surface and 
a large number of nicely-fitted plugs, is hardly suitable for use 
by rough hands or in dirty places. Exposure to the light and 


dirt soon deteriorates the surface insulation of the ebonite, . 
dust accumulates underneath the angles of the blocks and in 
the plug holes, and the numerous loose plugs get dirty and are 


EBONITE SEPARATOR `; 


COPPER 
HALF BOBBIN 


Fic, 1.— Construction of the Resistance Bobbins. 


sometimes lost. In the series plug pattern there is always a 
risk of the plugs becoming jammed in their places, and the 
heads therefore twisted off in the process of extricating them. 

A form of Wheatstone bridge has been devised by Dr. J. A. 
Fleming which has some novelty in design for use as a work- 
shop instrument. The coils and electrical portions are all 
contained in a stout teak box 20in. by 8in. by 5in., provided 
with recessed box handles. The top and the bottom of the 
box are not screwed on, but recessed and held in place by 
turn-button bolts, so that by simply turning four buttons the 
top of the box can be at once removed, carrying with it the 
whole of the bridge mechanism. In the case of the ordinary 
patterns of Wheatstone bridge the opening of the box to 
repair a damage involves procuring a screwdriver and taking 
out about a dozen little screws, 
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| tied in position by a thin silk tape. The wire is therefore so 
arranged that it quickly gets rid of any heat, and no paraffin 
| wax is used to overlay the wire or coils, 
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| Fic. 2.—Method of Winding. 

| The measuring arm of the bridge consists of three sets of 
' coils —units, tens, and hundreds—each set consisting of nine 
. coils interposed between 10 brass blocks, which are arranged 
| in a circle and carried in a sort of ebonite tray fixed on the 

' underneath side of the teak lid of the box. These blocks are 
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Fic. 4.—Section of Dial. 


interconnected as required with a central brass ring by means 
of a travelling plug. A diagram of the bridge is given in 
Fig. 8, and a section of the dials in Fig. 4. The plugs 
resemble bradawls, except in their lower extramities, and 
have a substantial handle; they are kept when not required 
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Fic. 5.—Di:sgram of Bridge. 


In Dr. Fleming’s pattern of bridge there is no exposed 
ebonite or metal work except three pairs of terminals. The 
resistance coils, which are arranged on the dial pattern, are 
formed as follows :— . 

Two hollow half-cylinders of thin sheet copper (Fig. 1) are 
constructed, each having a lug, and two of these half-cylinders 
are put together with a thin separating piece of ebonite and 


In a sort of umbrella stand attached to the tox, seen in the 
general view of the instrument, Fig. 5. These plugs are 
inserted into interconnecting holes between the brass blocks, 
and the common ring through small holes bored into the lid 
of the box. Hence the outer surface of the box exhibits only 
sets of small holes arranged in circles and which are marked 
respectively units, tens, hundreds. 
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. In order to prevent dust getting into the holes between the 
brass blocks, there is an ingenious contrivance in the form of 
On the underneath side of the lid 
there are a series of circular discs of thin ebonite, which are 
perforated by holes corresponding with the holes for the 


a self-closing shutter. 


plugs in the lid of the box. These circular shields move 
round s central pivot, and by means of a spring are kept £o 
turned that the holes in the shield do not normally coincide 
with the holes in the box lid. Hence all these box lid holes 
are closed as it were by a small shutter, but when once opened 
and & plug inserted in the hole the plug prevents the shutter 
from closing. The circular shutters can be turned round by 
means of a common bar and finger pin protruding through 
the lid, BO that, in order to insert the first plug when 
commencing his test, the user presses back the pin and 
thereby opens all the shutters. But the moment all the 
plugs are withdrawn from their hole, the shutter under the 
i; de panes back and closes all the holes belonging to that 
ial. 

The ratio arm of the bridge is formed of a series of coils 
which are arranged dial fashion, and which are therefore not 
1, 10, 100, 1,000 ohms as usual, but 1, 9, 90, 900. Two 
plugs are therefore provided for the ratio arm dials, and the 
ratio arm dial is furthermore marked in such a manner that 
the user has no difficulty in discovering the number by which 
he must multiply and the number by which he must divide 
the ratio arm resistance to get the resistance of the circuit 
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Fic. 5.— General View of tho Bridge. 


measured. The shutter closing the holes of the ratio dial is 
independent of the others, and is not provided with a finger 
pin for opening. The spring which keeps the shutter of this 
dial normally closed is not very strong, and the shutter is 
easily pushed back by the point of the first plug as it is 


inserted. 

The whole of the connections are made under the lid to 
three pairs of terminals, marked on the outside as in Fig. 5, 
and in addition two keys are fixed under the lid, which are 
manipulated by two little ivory buttons, like electrio bell 
pushes, protruding through the lid. There is therefore abso- 
lutely no exposed ebonite to deteriorate in insulation, and no 
lacquered brass, with the exception of the aforesaid six 
terminale, the handles by which the bridge is carried about, 
and the plugs. The terminals are constructed with a peculiar 
kind of lip, which renders it easy to grip in them either a 
single large wire like a No. 10 wire or a single small wire 
like a No. 40. | 

One other point is worthy of notice. In the ordinary 
patterns of plug bridges the frequent use of the pluga wears 
them down into a shoulder, so that they no longer fit tightly 
into the plug holes. In Dr. Fleming's form of bridge thé 
plug has a semi-circular groove turned in it at such a 
height in the plug that when in place the top of the 
block is just on a level with the middle of the groove. 
This device is an effective cure for ‘‘shouldering” in the 
plugs. 

It may be mentioned that this pattern of bridge is being 
constructed for sale by the Telegraph Manufacturing Co. 
of Helsby. 


STORAGE BATTERY PROBLEMS.* ' 


BY E. J, WADE. 
(Continued from page 781). 
Part II. 

In the firet part of this Paper I have said that the utility of the 
lead—sulphuric acid—lead peroxide combination appears to be due 
to the insolubility of the active material of both electrodes under all 
normal conditions of treatment. This is not, however, the whole 
matter, for essential ax the insolubility of the compounds may be to 
success, it would probably be insufficient were it not in conjunction 
with certain properties which are inherent in lead and its compounds 
and form one of their most marked chemical characteristics. 

Lead, like all the metallic elementa, unites with other elements 
and radicles to form normal compounds and salts of a perfectly 
definite composition, such as the monoxide, peroxide, sulphate, and 
so forth. It also enters with greater ease than most of the metals 
into more complex combinations to produce “ basic salts " (sometimes 
termed “ sub-salts "), in which it is partly combined with O or HO, 
as an oxide or hydrate, and partly with eome other element or 
radicle. Usually it is capable of producing not merely one but a whole 
serica of basic salts with each radicle, of which the basic chlorides, 
nitrates, and acetates are well-known examples. In addition to this, 
it is almost unique amongst the metals in the facility with which it 
combines with two or more different radicles, other than O or HO, 
and gives rise to curious compound salta, such as— 


“Lanarkite,” Pb, (CO "Leadhillits Pb, Nees. 


“Phosgenite,” Pby{ C, Lead Chlorosulphide, Ph, [S^ 
3 


But besides all its normal, basic, and poly-acid salts and com- 
pounds, lead will, under suitable conditions, form others which 
cannot accurately be represented by any formula at all. The two 
most important commercial E bare of lead—namely, white lead 
and red lead or minium, both furnish well-markel examples of this 
behaviour. The first of these is a basic lead carbonate, whose average 
composition when prepared by the old * Dutch” process is generally 
represented by the formula 2PbCO;, Pb(HO), or P CO) HO}; 
but this is purely an approximation, as the relative proportions of 
carbonate and hydrate are found to vary verv appreciably in different 
samples, even if produced under practically identical conditions. 
By other processer, especially precipitation methods, any number of 
basic carbonates of indefiuite composition may ba obtained, in which 
the proportions of CO, and HO vary over a much wider range, anl 
show very little pn for uniting in any simple ratio such as 
is expressed by the formula just given. Minium also has no fixed 
or definite chemical composition. Under the action of reagents it 
behaves as if it were composed: of lead monoxide and lead peroxide, 
and the formula 2PbO, PbO,, or Pb,O,, most nearly represents its 
average composition ; but samples fully possessed of the fine scarlet 
colour, its distinctive physical property, have been found to approxi- 
mate more closely to Pb,O;, Pb, O., Pb,O,, or to some other degree 
of oxidisation between these simpler ratios. 

Now, Mendelejeff bas ascribed some of the peculiarities of lead 
and its compounds (as also of boron, silicon, and other inorgauic 
elements) to their “ polymerisation.” That is to say, he assumes 
that the molecule of lead may sometimes consist of a large but 
undetermined number of atoms, Pb,; while, in the same way, th: 
molecule of lead monoxide is not necessarily compo ed of one atom 
of lead and one of oxygen, PO, but of many multiples of these 

uantities, Ob, O,: so also lead peroxide may be Pb,O.,, and so on. 

he assumption does not of course affect the percentage composition 
of the lead compounds as ascertained by analysis, but only their mole- 
cular weights, and these cannot be directly determined. This 
theory is partly based upon and affords a simple explanation of the 
readiness of lead to form the basic and polyacid ealts just referred 
to. Some of the atoms of lead in the complex molecule combine 
with one radicle and some with another; and if, purely for the 
purposes of illustration, we suppose that there are 12 atoms of lead 
present, or that the molecule of lead monoxide from which they are 
derived has a composition Pb,,0,,, some of them may be expressed 
in the following formulie :— 


Basie hydrates — Phi i (OH), Pbi; { (SH), 


; O O 0, 
Basic chlorides —Pb,, { Qo Plo Pb, (OB) 
12 M Cl, 
Basic carbonates—Pb,, [Ce Phy f oy 
)H), A 


(80400 


Sulpho-earbonates — PD (COL) f (SO, 
476 


Pb 

2100003) 
But the theory also equally well explains the real nature of the lead 
compounds of variable and indefinite composition. Their behaviour 


— 
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has always seemed somewhat puzzling, and they were generally 
regarded as not being chemical compounds at all ; merely intimate 
mixtures of other and simpler compounds. "Thus, white lead was a 
mixture in varying proportions either of normal lead carbonate and 
lead hydrate, or of some definite basic carbonate with an excess of 
no carbonate :— 


9PbCO, + Pb(HO), = Pb(CO;X HO), + PbCO, 


Red lead was a mixture of lead monoxide with lead peroxide, or 
possibly of lead sesquioxide with an excess of monoxide :— 


Pb,O, =2PbO + PbO, Pb. O, PbO. 


It will be evident, however, that we have only to assume a sufficiently 
complex molecular structure, and any number of true compounds 
between lead and a given set of radicles become theoretically possible : 
compounds of such closely allied composition that their physical and 
chemical properties grade imperceptibly from each one to the next, 
and so defy isolation. No doubt in many instances the whole series 
of compounds will be so unstable and so easily resolved into their 
proximate components tbat chemically they do appear to be nothing 
more tban mixtures of them. In other cases only the combinations 
in simple ratios may possess much stability ; but in every case the 
latter will probably somewhat more stable and more readily 
formed than the remainder, which need suitable conditions for their 
production. 

The manufacture of red lead furnishes a good example of the 
application of the theory, and a suggestive instance of the way in 
which a series of compounds is brought about and of the relationship 
of its various terms to each other. The further oxidation of litharge 
by roasting at a temperature not so high as that required for its own 
formation does not appear to consist in the conversion of successive 
molecules of PbO direct to Pb,O,, or some other definite oxide, but 
in the gradual absorption of oxygen by each molecule, which takes 
it up, atom by atom, and passes through a whole series of oxides of 
grad ually increasing richness, the action proceeding more or less 
simultaneously and uniformly at all parts of the mass, according to 
the relative adequacy of the air supply. Again, supposing the con- 
stitution of the monoxide to be Pb,,0,,, the series of compounds 
obtained may be represented as follows ; but fully to account for the 
observed facts, its molecular composition would have to be far more 
complex, so as to provide numerous other oxides between each of the 
terms shown :— 


Pb,0,, 12PbO PbO 
PbisOrs 11PbO + PbO = 
Pb Ol. 10PbO + 2Pb0, Pb,O, 
Pb,,0,; 9PbO +3Pb0, Pb. O, 
PbO, 8PbO + 4PbO, Pb,O, 
PbO, 7PbO +5PbO, = 

Dire 6PbO +6PbO, Pb. 


The first column gives the assumed molecular composition of the 
oxides, the second expresses it in terms of separate molecules of 
monoxide and peroxide as they would appear under analysis, and 
the third merely shows the simplest proportional composition. Most 
commercial minium comes somewhere between Pb,O, and Pb,O,, 
prolonged roasting generally being required to bring it quite up to 
the latter proportions ; but as samples are occasionally found to be 
still further oxidised, the series is extended to the sesquioxide, Pb,O, 
Here or hereabouts the extreme limit to which the oxidation can be 
pushed by roasting is reached, because the temperature necessary to 
carry it to this stage is nearly as high as that at which the deoxida- 
tion of the sesquioxide by heating commences. The two opposing 
tendencies balance each other, and the absorption of oxygen then 
comes to an end. 

I now propose to make use of this “ polymerisation” theory in 
dealing with the various phenomena observed in lead cells, for it 
enables us to reconcile their physical and chemical aspects, and to 
give a more consistent and satisfactory account of the changes taking 
place than cau otherwise be done ; and it is with a view to making 
the application of the theory as clear as possible that I have felt it 
advisable to set out the foregoing considerations regarding the lead 
compounds in 5 and minium in particular at such length. In 
the first place, I assume that the fully formed active materials, elec- 
trol ytically prepared at both electrodes, are not Pb and PbO, but 
Pb, and Pb, O,, ; that ie, they are allotropic or polymeric modifica- 
tions, or they have a complex molecular structure— whichever term 
or phrase we please. On closing the external circuit, the molecules 
of lead at the negative begin to combine with SO, from the electro- 
lyte; not, however, breaking up into independent molecules of 
normal lead sulphate, PbSO,, round a nucleus of uncombined metal, 
but the molecules as a whole taking part in the combination, and, as 
the discharge proceeds, passing through a continually changing series 
of sub-sulphates, without any rupture of their molecular complexity. 
At the positive the reactions, though different, take place in an 
exactly similar manner. Oxygen is gradually abstracted and SO 
substituted in its place, a sequence of compounds of sulphate and 
peroxide being produced. Still keeping to our imaginary twelve 


atoms of lead to the molecule, these two series of compounds may be 
represented as follows :— 

Pb 02012 

Pb,,(0,),(SO,) 
Pb44(0,,,(SO,), 

Phyo 72090 sí 03 
Pb,o(0,).(SO,), 
Pb,,(05,).(SO,). 
Pb,4(0:,(S0,), 


But neither of these series is continued until the active material is 
fully sulphated and the compound Pb,,(SO,), reached. Just as the 
oxidation of litharge by roasting i necessarily arrested at some stage 
before it is fully converted into peroxide, so here a limit is presently 
attained ; and a little consideration will show that some such limit 
is not merely probable but inevitable, and that a direct cause, partl 
pa partly chemical, can be assigned for it. We know that both 
lead and lead peroxide possess a very considerable electrical conduc- 
tivity, but that, on the other hand, pure lead sulphate is practically a 
non-conductor. Both the negative and positive active materials must 
theretore undergo a great change of resistance in the course of their 
sulphation—a change either spread more or less uniformly over the 
whole discharge, or else occurring abruptly at some special stage. 
The latter appears to be what really happens, for although our 
information regarding the changes of iesistance in lead cells is 
extremely vague and meagre, we know that there is not much varia- 
tion throughout the main portion of the discharge, but that the 
resistance begins to rise considerably towards the end, ‘The exact 
point of change is immaterial to the present argument, but I believe 
that when the active materials approach a proportional composition 
Pb,SO, and Pb,0,50, eapectivels , the rate of increase of their 
resistance experiences a rapid acceleration, and their resistance itself 
goes up enormously. The fact of importance is that wherever and 
whenever such a change of resistance takes place, it must necessaril 
terminate the discharge and bring about all the phenomena whic 
do occur. | 

Just as fast as the resistance of the active materials, and therefore 
the internal resistance of the cell, rises, the potential difference at its 
terminals will fall away? and by the time the internal resistance has 
become very large in Don to that of the external circuit, the 

tential difference will be reduced practically to zero. Or, to put 
1t another way, just as fast as the resistance of the active materials 
rises, more and more of the electrical energy they would otherwise 
liberate is expended, so to speak, in their own molecules, until, when 
the rest of the resistances in circuit become relatively negligible, 
equilibrium is nearly established and the liberation of energy almost 
ceases, This is why it is impossible to push the discharge of a cell 
further even by short-circuiting it ; and yet on breaking the circuit— 
ie, increasing the external resistance to iufinity—the E. M. F. rapidly 
rises to nearly its original value, thereby showing that the chemical 
affinities are neither exhausted nor saturated. . 


The aggregate results of the chemical changes at each electrode 
during a complete discharge are expressed in their simplest terms in 
the folowing equations — 


At the negative — 


Pb 


Bb) 80. — P50.) 


Pb 


At the positive 
( PbO 4, { PbO 
PbO?) +H,+H,0,= { p80. +2H,0. 
u 4 a. 

But augment the E.M.F. of the discharged cell ever so slightly 
from an outside source, and the point of equilibrium is d ; the 
active materials begin to absorb energy instead of liberating it, and 
incipient reversal commences. In fact, in primary battery language, 
the cell has polarised ; but unlike other cells, at both electrodes. (1 
am here assuming that the negative and positive electrodes contain 
equivalent amounts of active material, and both discharge under such 
equal conditions as regards maintenance of acid supply at their pores, 
&c., that they polarise or reverse at the same time ) If the applied 
E.M.F. is sufficient to maintain a current through the cell, a kind of 
double reaction now goes on at both electrodes. At the negative the 
lead still continues to sulphate, büt at the same time the sulphate 
already there begins to peroxidise: at the positive the peroxide still 
undergoes reduction to sulphate, but at the same time the sulphate 
already there further reduces to lead. Although the preceding state- 
ment probably gives a better idea of the real nature of the changes 
taking place, we may also put it more simply and say, as regards the 
net results only, that on the one side lead is directly peroxidised, and 
on the other side peroxide is directly reduced to metal, the propor- 
tion of sulphate in both cases remaining constant throughout. These 
reactions will continue until all the lead is peroxidised and all the 
peroxide reduced ; and the two series of compounds through which 
the active materials may be supposed to pass are given below, 
commencing with the two last terms of the previous series, 


H 
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which represented their composition at the end of a complete 


The next stage is equivalent to the recharge of a cell which ordi- 
discharge. 


narily follows on a discharge, except that the direction of the 


Pbiz (SO,) Pb,4(0,4(SO,), current and the composition of the two active materials are reversed ; 
Pb,,(0,S0,) Pb,4(0,,(SO4, but in either case the reactions are exactly the same, and consist in 
Phi O) SG), Pbiz( O,), (S0,) the gradual abstraction of sulphate from both active materials until 
Pb, (0,)3(SO,), Pb,9(O0.)5(SO4), they are finally brought back to lead and lead peroxide, just as they 
Phy» 994800 PbIz(O:) z 80% existed at the commencement of the discharge. 

Pbia( Oz) (S000 Pbia( Oz) 80% The series of compounds through which this is effected will be 
Pbiz(Oz)s( 80%) 0 Pbi S0,), similar to those of discharge, but now occurring in the converse 


order, and they are shown as the last stage of the two series given 
below. These represent the whole of the changes experienced by the 
active materiala during their passage through a complete cycle con- 
sisting of discharge, reversal, and recharge; or, by passing from 
the one series to the other along the diagonal lines connecting 
similar terms in the two series, the more usual cycle of discharge 
and recharge only. 

The hypothetical molecules containing 12 atoms of lead are 
still presumed, and the terms in the first two stages — discharge and 
reversal—are of course the same as those already given, but with 
the chemical symbols now arranged slightly differently. The 
formule on the other side show the simplest proportional composi- 
tion of the active materials, as they would appear under analysis, at 
some of the intermediate points. The total effects of the recharge, 
expres:ed im their simplest terms, are as follows :— 

At the negative— 


Ai dis posit {Pp .) emu [e] + H80, 
t the positive— 


In this way the composition of the two active materials is exactly 
transposed without the proportions of sulphate present being further 
increased. At the same time their molecular structure is maintained 
throughout the reversal, so that, although the internal resistance is 
far higher than at any period during the discharge or recharge, the 
conductivity of the active materials 18 never really 1 The 
following equations give the sum of the reactions during a complete 
reversal in their simplest terms :— l 
At the negative— 


P PbO 
At the positive— 


(PbO H. _ [Pb 211.0 
PSO, + H; + H:. = | Pbso, + 80, 


The symbols are arranged in double lines, to indicate the probable 
dual nature of the reactions to which I have just referred. 


As soon as all the lead has been oxidised at the one electrode and 
all the peroxide reduced at the other, the reversal is finished, and 
the back E. M. F. of the cell rises rapidly; but as at the same time 

the proportion of sulphate begins j 


current as might be expected. 


diminish in both active 
materials, their internal resistance falls with equal suddenness, and 
the end of the reversal is consequently not marked by so much 
increase in the potential difference required to maintain the flow of 


= Jd PbSO, _ f PbO, 
Pb Pb,, Pb Ogi PLO, | Pho, } PP E EHD Poo; ToS 
PbSO, PbSO, } To make the account of the charging reactions complete, it would 
Pb; Phy (Oo) be necessary to consider the production of persulphuric acid, 
Pb4(SO,), Pb, (SO)), H,'SO,), the exact constitution of the lead peroxide when thoroughl 
td Pb } f Pb. (O,) desulphated, and, closely connected with these, the abnormally hig 
2 10 100 2/10 f ° 7 y 
& | Poso Pb,(SO,). Pb.(SO,) PLSO E.M.F. obtained towards the end of the charge and the first few 
ElaPb ` { jp c» } f PbO 13 } 3PbO, | | minutes of discharge ; but as they are none of them directly related 
o 9 900 2 | to the main reactions, I do not propose to deal with them here. 
8 f Pb,(SO,), \ | Poo } Probably, of all the phenomena observed in storage cells, the least 
Pb, Pb,(0,), studied, but the inost interesting and important theoretically, are 
Pb,(SO,); Pb,(SO,), those of reversal. Quite apart, however, from their direct bearings 
f Pb, } { Pb.(03, } on storage battery problems, the electrolytic conversion of electro- 
PbSO Pb,(SO,) Pb,(SO ppgo, | Positive lead into electro-negative lead peroxide and vice versa, and 
Pb ` E «S0, à 4 PLO e PO. the molecular mechanism by means of which these results are 
0 ; £V PbO) 0 | effected, well deserve further study for the light it may throw on the 
PbO, (Pb relationship between the chemical and electrical forms of energy as 
Pb,(80,), Pb,(SO,), well as on other problems of chemical physics. I cannot recall ever 
Pb, Pb,(O,); having seen any definite chemical theory of reversal propounded, 
Pb, (O, Pb but believe the general idea is—it certainly was mine for a long 
Pb,(SO,) | Ph4SO ) time—that at both electrodes the active materials have to be fully 
Pb | PbO J " converted into lead sulphate before they can undergo further 
P : 88 oxidisation or reduction. Indeed, if the usual explanations of the 
e 88 í bas) Pb, Pb discharge reactions are adopted, this seems to be the only possible 
fa 2PLSO, \ Phg(SO,)g ! ton” 2PbSO, | procedure, but one which at the same time brings out most strikingly 
& | Pb Pb, Pb4(03), PbO, | the discrepancies between fact and theory, The view no doubt 
de Pb, (Oz) Pb, appears to derive support from the very evident “ sulphating that 
115. Pb4(SO,), so frequently accompanies the reveraal of electrodes and may if they 
Pb, (Oz) contain large masses of active material, lead to their entire disinte- 
Pb,(O gration in its endeavours to make room for itself; but this is due to 
Pb,(SO,) Pb,(SO ) excessive local action, as will be explained later. On the other hand, 
B PbO, 4/* any type of electrode in which the active material is distributed in 
: : thin layers may be reversed without showing the slightest trace of 
5985 | Pb4(0,) } ; | Pb, Pb sulphate throughout the operation or suffering any loss of capacity, 
PbSO, Pb4SO0,), J : Pb,(SO,), PSO, provided a sufficiently heavy current is maintained. Fortunately 
Pb, (O;). one piece of evidence exists, which to my mind lends strong confirma- 
puse, I | Pb.) | tion to the views I have put forward as to the real nature of the 
Pb,(O reactions of reversal, and that is the appearance of lead peroxide on 
E (SS) | Pb,(SO,) the surface of the negative active material towards the end of its 
85 e N 4 complete 3 but although the fact has frequently been cited 
x 5888 pp ö j Pb, | 3Pb in explanation of the rapid fall of voltage, I do not think its full 
ə [3PbS0, Pb (SO. Pb4(SO,), PbSO, | significance has hitherto been realised. As Mr. Swinburne once 
2 Pb (O2) 10 Phyo l pointed out, it seems almost impossible to suppose that the xide 
| Pb. :Ó aM | Pb,(SO,) $ can be produced by the cell's own unaided energy, and no doubt in 
i practice it is brought about by a reinforcement of its potential 
Pb,,(05, Pb n i : UMS p9 
| pb 5 1 PbYO difference from other cells in series with it and not so fully 
4 4 discharged. However this may be, it does not affect the value of 
PhQ, Pb,(03),, Phy, Pb the observation itself, which lies in showing that the formation of 
J- = peroxide sets in before the active material is fully sulphated and in 


indicating how the rev commences. I am not aware that 
uncombined lead has ever been detected in the active material of an 
exhausted positive ; but given a cell whose negatives have the larger 
capacity, so as to ensure the positives being thoroughly run down, 
and I think some indications of it might be found if discharged 
under suitable conditions. More probably, though, no test can be 
devised to which the metal will respond with the same ease as its 
peroxide and before it is reoxidised by local action. 


(To be continued.) 
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AN EXPERIMENTAL RESEARCH ON SOME 
STANDARDS OF LIGHT.* 
BY J. E. PETAVEL. 
(Continued from page 749.) 
On the Fusion of Platinum by an Electric Current. 


From the considerations that have just been enumerated, the 
advantages of an electric method of heating the metal are at once 
apparent. In the preliminary experiments a number of different 
forms of electric furnace were tried. In some cases the electric arc 


A— Platinum bar. 
Ci, CZ Copper clips in which the plati- 
L lame trough which rte th 
—Lime w su e 
fased metal. xii battery terminale. 
D—Copper short-circuiting piece. I & O—Water inlet and out let. 


Fic. 5.— Apparatus for the Fusion of Platinum Bars by an Electric 
Current. 


R—Mercury trough serving as a 
variable resistance. 
S —Mercury switch. 
TI, To—Massive copper leads to the 


was used, in others the crucible was surrounded with a layer of 
graphite, through which the heating current was paesed. It 18 well 

nown that at high temperatures platinum combines with carbon 
forming a carbide, and thus the use of graphite crucibles was out of 


itself. The apparatus shown in Fig. 5 was designed for this 
purpose. Some 40 large secondary cells were, by aid of the 
mercury switch, connected in parallel on to two 'bus bars. The 
current was carried by massive copper leads to the terminal T,, and 
from there by a 1 sq. in. bar to the clip C,, passing through the 
platinum bar A tothe clip C,. R is a U-shaped mercury trough 
serving as a variable resistance. The coppershort-circuiting piece D 
could be slid along the U so as to increase or diminish the effective 
length of the mercury. The clips C, and C, were hollow, and kept 
cool by a water circulation. A rapid flow of water was also main- 
tained over the surface of the mercury. The electric circuit was 
En through the mercury switch S and an amperemeter. 
ith this arrangement currents up to 2,000 amperes could be 
maintained for several hours. The platinum was supported by a 
trough, L, of some refractory material which was carefully cut to fit 
the metal bar. From the first it was evident that the principal 
difficulty would be to find a suitable material for this support. The 
weight of the molten metal acting on the supporting material gradu- 
ally causes the shape of the trough to alter, and in a comparatively 
short time the cross-section of the metal becomes very irregular. 
The platinum then superheats in the place where the cross-sectional 
area has been most reduced, a spark occurs, and the molten metal 
thrown aside by the explosive force of the discharge freezes before it 
has time to flow back into position. It is of course easy to re-weld the 
platinum, but the same difficulty will recur time after time and at 
more frequent intervals as the shape of the trough becomes more and 
more distorted. Some 20 bars of different shapes and sizes were used, 
with the same result. Had it been possible to ure larger bars, any 
small distortion of the trough would probably not have affected the 
experiments, However, as already stated, 2,000 amperes was the 
maximum current available, and with this current it. was found 
impossible to melt bars of much more than 70 sq. mm. in cross- 
section. "The length of the span between the edges of the clips was 
usually 70mm., but in some cases this length was reduced to 40mm. 
Lime, alumina, and magnesia were the materials used for the troughs, 
It became evident that small platinum bars could not be maintained 
for any length of time in the molten state when supported on the 
ordinary refractory materials, and it was decided to make use of 
metal supports. 
T he question of cost excluded the use of the metals of the platinum 
group, and in default of a better material the trough was made of 
nickel. À number of nickel plates insulated from each other by 
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T—Oxygen blow-off valve. 

Q — Hydrogen blow-off valve. 

8 — Automatic device for cutting off the gas from the 
blow-pipe (seen also in elevation in small inset 
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ce. 
A—Axis which supports the bluw-pipe and 
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is shown in the right-hand small gure at bottom. 


B.—This figure is a purely diagrammatic representation of the apparatus, and is not drawn to scale. 
Fic, 6. —Apparatus used for Fusing Platinum with the Oxy-Hydrogen Blow-Pipe. 


the question. It is unnecessary to give further details, as the experi- 
ments were not successful. No material could be found that would 
resist the high temperature of the arc and the chemical action 
of the incandescent carbon, and at the same time not affect 
the purity of the platinum. It was then decided to fuse 
the platinum by passing the current directly through the metal 


* Paper read before the Royal Society. 


mica were bolted together so as to form a solid block. In this block 
& cylindrical groove was cut, its axis being perpendicular to the 
direction of the laminations, The nickel plates were 1°8mm. in 
thickness, every alternate plate projecting 5mm. on the sides and 
6min. below. Through the channels thus formed a rapid circulation 
of water was maintained. The platinum bar was semicircular in 
cross-section and deeply grooved on the lower side where it came in 
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contact with the nickel. The shape was much the same as would 
be obtained by cutting an ordinary bolt in two along its axis, the 
elges of the V-shaped thread bearing on the nickel. In this manner 
the somewhat anomalous experiment of fusing platinum in a nickel 
crucible was successfully carried out. Needless to say that the 
anomaly is only apparent : the molten platinum did not come in 
contact with the nickel, but was supported in a shell of solid 
platinum. The cooling was so efficacious that the nickel crucible 
never once became red hot. When the metal is fused in this 
manner the quantity of heat lost is very considerable, and the 
effective cross-section of the bars had to be greatly reduced. The 
cross sectional area, as measured from the bottom of the grooves, did 
not exceed 30 sq. mm. At the surface of the bar the central channel 
of molten metal was not more than 2mm. in widtb. If the current 
were forced so as to melt a larger surface, the bottom of the threads 
softened sufficiently to allow the fused platinum to run through, thus 
causing the bar to break. Even when this occurred the platinum was 
found to freeze rapidly enough to prevent it alloying with the nickel 


support. ; 

if the above experiments were made on a larger scale some valu- 
able results would certainly be obtained. By the use of a large 
welding transformer there should be no difficulty in fusing bars of 10 
or 20 times the cross-section of those used in the present instance. 
As will be seen below, good results can be obtained when the 
ordinary oxy-hydrogen flame is used to fuse the eee but, 
taking everything into account, the electrical method, if carried out 
on a sufficient scale, would not only be more simple, but would 
afford a more ready means of varying the rate of cooling. 

On the Fusing of Platinum by the Oxy-Hydrogen Blow-Pipe. 

The object of the following researches was to repeat the work done 
some years ago by Violle, and to determine what are the best experi- 
mental conditions. It is a somewhat curious fact that, although 
Violle makes no mention of having enconntered any special difficul- 
ties, his experiments have never been repeated with success, Even 
under the conditions (such as are obtainable, for instance, at 
the Reichsanstalt) the results have not proved satisfactory. Under 
these circumstances it seemed hardly advisable to attempt any further 
research in this direction. But the 9 8 tical au of the Violle 
standard appeal strongly to anyone who has studied the standards of 
light now in practical use, and it was thought that, whatever the 
final result, the time spent in this study would not be lost "The 
preliminary experiments occupied some considerable time, and nearly 
six months passed before the conditions under which the fusion 
should take place were clearly established. The platinum was fused 
several hundred times, the conditions being varied in every con- 
ceivable way. The shape of the furnace, the material of which it was 
made, the form of the blow-pipe, the relative proportion of the gases 
-—in fact, everything that could have any bearing on the final result 
was in turn studied, and the most favourable conditions determined. 
The slightest impurity on the surface of the platinum has a consider- 
able effect on the quantity of light emitted. When cold the surface 
always appears fairly bright and clean, but there is a temperature 
between a white dud ru heat at which the smallest impurity is 
clearly visible At this temperature the platinum ingot, if it be 
quite pure, is very similar to a pool of molten glass. Any small 
impurity will cause a slight haze, resembling that produced on a 
mirror by a breath of moist air: if the impurities are present in a 
larger proportion the surface becomes very similar to a sheet of 
ground glass, 

The necessary conditions to ensure a pure surface may be briefly 
summed up as follows: (1) The platinum must be chemically pure. 
(2) The crucible must be made of pure lime. Pure magnesia 
does not form a sufficiently coherent mass, and, alumina being light 
and flocculent, allows the metal to sink through it. The lime should 
be entirely free from silica, i per cent. being sufficient to spoil 
the surface. The best method of preparing the lime is to ignite 
calcium carbonate which has been p from calcium nitrate 
by ammonium carbonate." (3) The hydrogen burned must contain 
no hydrocarbons. At these high temperatures platinum combines 
readily with carbon, and any carbon in the flame would rapidly 
tarnish the surface of the metal. (4) The gases should be burnt in 
the ratio of four volumes of hydrogen to three of oxygen. All the 
best results were obtained when using the gases in the above-men- 
tioned proportion. The temperature of the flame is then but little 
above the melting point o atinum, and the metal does not super- 
heat to any great extent. When the platinum is considerably super- 
heated it slowly distils, the drops condensing on the brick forming 
the cover of the furnace ; the metal then drips back into the crucible 
carrying with it some of the silica which the brick contains, and 
thus contaminating the surface which is under observation, An 
excess of oxygen in the flame is also favourable, inasmuch as it 
oxidises any impurity that the platinum may contain. 

Finally, it is important that the blow-pipe should be so con- 
structed as to ensure a thorough mixture of the two gases. The 


E This method was suggested by Dr. A. Scott, to whose kind advice the 
n of many of the chemical problems involved in the present work 
is due, 


THE ELECTRICIAN, MARCH 30, 1900. 


most favourable conditions being established by these prelimina 
experiments, the necessary apparatus had now to be designed. It 
may be thought that the instruments are unnecessarily complicated, 
but it must be borne in mind that a eingle experimenter had not only 
to make all the observations, but also to regulate the flow of the 
rases, the electromotive force on the terminals of the standard 
amp, anl the current of water passing through the diaphragms 
Most of the apparatus had therefore to be made automatic in its 
action. The instruments serving to regulate the supply of gas are 
shown in Fig. 6. The gas supply is stored in large cylinders at a 
ressure of from 100 to 200 atmosphere: S is a device worked 
y an electric current from a key placed under the photometer 
head. When the key is pressed the dap r C falls, compressing the 
indiarubber tubes and cutting off the mcn the blow-pipe. (This 
device is shown in elevation at the bottom of Fig. 6, on the left side) 
The hydrogen escapes through a valve to the burner B, where it is 
ignited ; the oxygen blows off through the water trap T. When 
the chopper is up the gases, after passing through the 
meters provided with scales reading to one hundredth of a 
cubic foot, are burnt from the blow-pipe P. Oa one of 
the circuits the gas is forced through a diaphragm with an 
opening of about one-hundredth of the normal cross-section of the 
rubber tubes. The gauge R indicates the difference of pressure 
between the two sides of this diaphragm. By the aid of this gauge R 
the rate of flow of the gas can be kept constant at any desired value. 
The gauge G serves to regulate the ratio of the two gases, Two bells 
float in mercury, the interior of one being placed in communication 
with the oxygen inlet of the blow-pipe, the interior of the other with 
the hydrogen inlet. The apparatus is merely a balance, the two 
quantities weighed being the pressures of the two gases. The point 
of support is empirically adjusted so that the system is in equilibrium 
when the gases are flowing in the desired ratio—viz, four volumes oi 
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Fic, 7.—Blow-pipe. (Scale, 3 full size.) 

hydrogen to three of oxygen. The instrument is very easy to con- 
struct, and its accuracy is amply sufficient for the purpose in view. 
The blow-pipe is of a somewhat peculiar shape, aud is shown in Fig.! 
About half the oxygen through the central nozzle N, which 
is surrounded by a platinum nozzle P. The supply of hydrogen 5 
led in at C, and flows down between these two tu e entire 
arrangement is surrounded by a gun-metal case, which is cooled by 
the water circulation W. Half the oxygen flows down between the 
gun-metal and platinum tubes, entirely surrounding the hydrogen 
where it issues from the platinum nozzle, thus ensuring its perfect 


combustion. 
(To be continued). 
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CORRESPONDENCE. 


— 
ELECTRIC TRAMWAYS AND SUBMARINE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: It seems difficult to believe that the explanation 
suggested by Prof. Jamieson of the cable disturbances at Cape 
Town caused by stray currents in the sheathing is the correct 
one. Mr. Sayers is, I think, perfectly right in maintaining 
that electromagnetic induction under the conditions considered 
is practically impossible. The signalling current returns 
partly along the sheathing and partly through the surround- 
ing sea water. The return circuit of tha current therefore 
consists of a conducting mass whose inner boun is the 
inner boundary of the sheathing. Nobody will dispute the 
fact that a current flowing along the sheathing produces 00 
magnetic force in the space within the sheathing. Hence 
there isno magnetic induction anywhere in the space between 
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the two conductors (core and sheathing + water) forming the 
circuit along which the signalling currents are transmitted. 
It appears pretty plain that electromagnetic induction under 
such conditions is impossible. In the experiments described 
in the discussion on Prof. Jamieson’s Paper, and referred to in 
his letter, electromagnetic induction is due simply to the 
position of the return part of the circuit. | 

The following explanation is, I think, sufficient to account 
for the observed facts. The effect produced by a varying stray 
current in the sheath is the same as that which would occur 
ifthe portion of the sheath along which such a current is 
flowing were to become the seat of a varying E. M. F. Let us, 
then, suppose (Fig. 1) that at a certain point of the sheathing 
a varying E.M.F. is interpolated. The arrangement then 
becomes equivalent to that shown in Fig. 2, and, since the 


Pa. 2 


whole capacity of the cable comes into play, it is not difficult 
to see how even small changes in the E.M.F. may cause 
disturbances large enough to affect an instrument so delicate 
as a siphon recorder.— Yours, &o., ALFRED Hay. 


University College, Liverpool, March 28. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sır: With reference to the discussion and Prof. Jamieson’s 
interesting letter on the above subject, printed in your last 
issue, it seems reasonable to suppose that the theory pro- 
pounded by him as to the inductive action being the effect of 
the sum of the differences of the fields of the primary currents 
at the centre of the conductor—which sum must necessarily 
alter with each change in intensity of the currents producing it 
—is probably correct; and in any case, failing a better theory, 
it satisfactorily accounts for the phenomena observed. There 
are one or two points, however, touching his experiments with 
twin-cored cables, which it may be of interest to note. 

Firstly, it has been proved, by a series of experiments 
analogous to his own, that twin parallel cores are as efficacious 
in overcoming the induction effect as twin twisted cores. 
This fact is of course only interesting from a theoretical point 
of view, as for practical reasons the twisted cores are to be 
preferred. 

Secondly—and this is a more important point—the dis- 
turbing currents are only shown in his experiments as 
entering the sheathing of the cable at points embraced by the 
anti-inductive twin core. Should, however, the leakage 
currents from the tramway rails cut the cable sheathing 
beyond the anti-inductive shore end, does Prof. Jamieson 
maintain that there would still be no disturbance to a delicate 
instrument interpolated between the two cores, one of which 
is earthed to the sheathing of the cable within the area 
affected by the leakage currents? And if not, by what data 
and experience is he guided when he recommends, as he did 
in his original Paper, a certain length of anti-inductive cable 
as & sure remedy in a certain case? 

It is more than probable that the are. disturbed will vary 
in every instance, depending upon the relative positions of 
the cable end, power house, and rails, the strength of the 
currents employed, and the nature of the soil, sub soil, and 
geological strata at the place affected ; and it would be inte- 
resting to hear from Prof. Jamieson whether he has up to 
the present formulated any theory dealing with this part of 
the subject which enables him to forecast with a reasonable 

degree of certainty the length of anti-indactive cable which 
would be required in any given case.— Yours, &c., 


MicRQrFARAD. 


PARLIAMENTARY INTELLIGENCE. 
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BLECTRICITY BILLS IN PARLIAMENT. 


A new group of bills has just been formed by the Committee of 
Selection of the. House of Commons, which comprises all the important 
electricity supply schemes deposited in the Private Bill Office for con- 
sideration during the present session. The group consists of the Durham 
(County of) Electric Power Supply Bill, Tyneside Electric Power Bill, 
Lancashire Electric Power Bill, South Wales Electrical Power Distribution 
Bill, and the Shannon Water and Electric Power Bill. 

The time fixed for the first meeting is Thursday, May 3, when the 
Durham, Tyneside, and Lancashire Bills have first placa for hearing. The 
committee consists of Sir Jas. Kitson (chairman), Sir A. Scoble, Mr. 
Bartley, Mr. Ashton, Mr. Howard, Mr. Billson, and Col. Long. 


CITY OF LONDON CORPORATION (VARIOUS POWERS) 
BILL. 


On Wednesday Mr. L'ttler, Q.C., opened the case for Part VI. of this 
bill, under which power is taken, subject to the consent of the Board of 
Trade, to construct service works in and under the streets of the City for 
the purpose of carrying the pipes, mains, and wires of the various com- 
panies, in order tu prevent the frequent interruption to traffic arising from 
the opening up of the streets. Counsel said that many of the City tho- 
roughfares were exceedingly narrow, and owing to the enormous cost that 
would be entailed, it was impossible to widen them. There was hardly a 
single foot of any important street that was not occupied by sme sort of 
appliance for the public service —gas pipes, water mains, electric wires both 
for light and energy, hydraulic power for lifts, and the Nations! 
Telephone Co. Last of all the Postmaster-General was a ve y 

occupier of the streets with his telegraph lines. TI. e 
bill did not present to the committee certain works for certain 
streets, but tentative powers were sought by the Corporation for the con- 
struction of subways which would not be used recklessly. The term 
public service work ” included culvert, tube, or receptacle for pipes and 
wires, and it was proposed to construct such worke as might bs expsdient 
through and across all underground cellars and vaults as might be found 
en route. Where such works were constructed the Corporation: would hav » 
power to require the removal into them of any existing pipes or wires, 
providing such works were convenient for their reception. It was allegea 
that the bill would prejudicially affect the Charing Cross and Strand Elec- 
tricity Co. The Corporation, owing to the crowded state of the City streets, 
had opposed the entry of the company, but Parliament had overruled their 
Opposition, and it was this fact among others that had driven the Corpora- 
tion to the present proposal. The Corporation asked for these powers for 
the purpose of protectiog the public in their use of the streets. 

Mr. Wm. P. BICKNELL, clerk to ths Public Health department of the 
Corporation, said notices had been received from the Postmaster-Gensral 
for the laying of telephone wires which would en ail interference with 48 J 
streets. Under their Act of last year the Charing Cross Co. might require 
to go into all the streets of the City. 

Sir J. WOLFE BARRY, K.C.B., consultiog engineer to the Corpora- 
tion, said the Corporation recognised their obligations to construct such 
works as would be fitted for the reception of the pipes and miins. It was 
proposed to deposit plans and sections of works with the Board of Trade, 
delivering them first to the companies concerned. Then, in case of 
difficulty, the decision of the Board of Trade would be taken. It was 
impossible for the Corporation to proceed beyond a little bit at a time. 
Subways might be constructed to carry only the electric cables and small 
mains and telephone and telegraph wires. It might be that a subway or 
gallery would be constructed for the electric lines only. The Corporation 
would have to bear the cost of the removal of wires already laid into the 
subway. He dil not think it likely that the Corporation would construct 
works to carry the lines of the Charing Cross Co., which were not already 
made. They might deal with the lines of both the electric companies. 

Sir BENJAMIN BAKER, K. C. M. G., aid te had 40 years’ experience of the 
construction of underground works in the City. The difficulty was a con- 
stantly increasing one, and his latest experience in carrying out the work! 
at the Royal Exchange showed that tlie difficulties had ot late increased 
tenfold. The guarantee to the companies concern d against any vexatious 
exercise of the powers of the bill was that the works would be very oostly 
t> the City. Therefore, whilst it was necessary to take goneral powers, the 
operations would be done very gradually. 

Mr. EDWARD WILMOT SEALE, secretary to the Charing Cross and 
Strand Electricity Supply. Corporation, said his company was in com- 
petition with two other companies, and under the bill of last year were 
put under obligation to provide a separate generating station for the, City, 
aud to lay mains in certain streets within two years The generating 
station had been constructed at Siratford, and they were in Parliament. 
this year with a bill to get powers to lay the necessary mains and bring the 
supply into the City. Tae present proposal b3fore the committee would 
enable the Corporation, if they chose to do so, to lay the whole 
of the conduits or pipes and casings, aad by doing so to obtain 
possession of practically half the company's undertaking. The City by 
laying the conduits would have the sole control in the selection of the 
conduit, and inferentially of the system of supply to beused. The culverts 
were generally dependent on the aystem of eupply, but by this bill the 
ayatem of supply would bs made dependent on the style of the culvert 
used. The City would have the right t» decile the position and manner 
ia which the pipes and wires should ba placed in th» public service works, 
their size and arrangement, and the method in which they should be 
brought into and taken out of the works, On all occasions when they went 
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to test their service or lay service mains they would be controlled by the 
Corporation. The Corporation would also be enabled to dictate the insu- 
lation to be employed, and the eystem to be used in laying the cables, 
That was a matter that had never been undertaken by any local authority 
in the history of electric lighting. The receptacle provided by the City 
under the bill might be one small enough to only convey his company’s lines 
not yet laid. 

Mr. LITTLER, Q.C., said the Corporation desired to be reasonable, and 
would insert anything that would protect the Charing Cross Co. 

WITNESS (continuing) said he should say that the subways would not 
facilitate the laying of his company's cables. The County Council's sub- 
ways were of sufficient capacity to make it convenient to use them. But 
if the subways were put down say 14ft. below the level of the ground, as 
was the case in some of the existing County Council's subways, the cost of the 
service would be simply prohibitive. They would have to come up with 
the wire and travel along the pavement until they came to the house to be 
served. He objected to the control of the Corporation over the access to the 
proposed subways, as the company would have to give notice each time they 
wanted to test the mains. The practice of the County Council was that 

notice had to be given and fees paid on every occasion that they came to 
the service boxes. The present bill would introduce the new principle of 
departmental legislation in place of the legislation of Parliament. 

Yesterday Mr. SHIRESS WILL, Q.C., on behalf of the Charing Cross 
Co., said the City Corporation had attached to their assent to the 
Charing Cross Co. laying their lines in the City the condition that the 
works should be carried out subject to the proposed Act relating to the 
public service works in the City of London. "The legality of the condition 
was disputed by his company, who were under the obligation of laying 
their mains within the next two years. His company were opposed most 
strenuouely last year by the City Corporation, their attempt to bring com- 
petition into the City not having found favour with the Corporation, and 
they were bound to see that undue difficulties were not put in their way. 
The present position of the company iu regard to subways wag that they 
were bound to make use of them where they existed. If what was to be 
constructed under the bill were subwaya of a like description they would 
be content. If the bill were passed as it stood, his company would have 
to go to the Board of Trade with reference to each piece of subway con. 
structed, and that would cause great delay, and where competition existed 
it was necessary to work expeditiously to secure custom. "The fact of 
the matter was that the Corporation had with perfect honesty granted 
to the existing company an exclusive right to supply electricity in the 
City as far as they were able to do so, and he would submit that the posi- 
tion of the City was that, with no idea of revenge because Parliament had 
upset their bargain, they did not desire to assist or make it easy for a 
competing company. Under the bill the Corporation had power to put a 
tube or gallery instead of a subway, and that must mean anything in 
point of size. The convenience of entering such a structure for the pur- 
pose of repairing wires was not comparable with that of entering a 
subway. 

Mr. BALFOUR BROWNE, Q.C., for the City of London Electric 
Lighting Co., said it was now proposed to ask a private bill committee 
to delegate the powers of Parliament to the Board of Trade. His company 
were treated worse in the bill than the gas and water companies were. 
By clause 15 provision was made for the continuance of their supply, but 
under the bill the supply of his company could be cut off and their business 
ruined. His company objected to the removal of their mains, which had 
cost some £500,000 to lay, and they asked the committee to reject this 
proposal. 

Mr. FRANK BAILEY, engineer to the City of London Electric 
Lighting Co., said in consequence of the clause in their Provisional Order 
of 1890 they had laid some of their wires in subways of the Corporation. 
The mains and pipes of the company in the City were laid down with 
particular care. They had adopted a system of conduits and manholes 
which enabled cables to be inserted and withdrawn without breaking up 
the streets. The company had some 500 miles of tubes or subways 
laid in the City, mostly under the footpaths, only about 60 miles 
being under streets. To some of the existing subways where the 
company had laid wires there was considerable objection. In Victoria- 
street, for instance, no laterals had been provided, so that, once in 
the subway, there was considerable difficulty in getting out again, 
and in order to supply a new consumer it became necessary to pierce 
the side of the subway. Another difficulty arose where the subways 
. were too short. If the company could lay their mains under footpaths 
they could do their work more expeditiously, and the mains would be more 
under control than if laid as suggested. In addition to the mileage meu- 
tioned, the company had laid a large number of spare pipes and conduits 
to meet future requiremente, the whole of which would be wasted if the 
proposals of the Corporation were adopted. The company's conduits 
already laid had suitable chambera for inspection and draw-boxes, so that 
the cable had simply to be inserted and slipped through. If the whole 
system were trausferred to a subway the company could still provide similar 
draw-boxes iuside the subway, but without any convenience attaching to 
their use. The present method was more convenient than the pro- 
posed one would be, because under it the large drums on which the 
cables were placed stood on the footways, whereas as now proposed 
they would probably have to stand in the roadway, and so interfere 
to a greater extent with thc traffie. His company would be content 
with the proposals of the Corporation if they were granted the exemption 
clause contained in the London County Subways Act of 1893. By the 
company's provisional order the licence of the company to supply could be 
revoked if they failed to supply for & period of one month, no matter the 
cause ; and for default they were liable to a fine of 40s. each day in respect 
of each default. His company had not saved money by putting the cables 
in subways instead of laying them in the more ordinary way, because they 
would have had to protect the cables there by attachments and supporta. 
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His company occupied the space under the foot ways, being the first sup- 
pliers of electricity in the City ; but he had no objection to any other 
undertakers of electricity supply having facilities also to lay their pipes. 

By the CHAIRMAN : If subways existed when he was originally laying 
electric mains, he should put the distributing mains under the footpaths, 
but the trunk mains in the subways. The distributing main was the one 
from which the services were tapped off, and therefore necessitated the 
provision of service boxes, which it was more convenient should be on the 
footpaths. The trunk main had nothing to do with connections or 
services, and could therefore be easily placed in a subway. If there wasa 
good run of subway it was well to lay the trunk main in it ; but in the 
City the subways were so short that it would not pay to go into them 
unless compe!led. . 

This concluded the evidence. 

The CHAIRMAN said the committee had decided that the preamble of 
the bill was proved, but that they would have to deal very carefully on 
clauses with the points raised by opponents. They thought there should 
be protection for the continuous supply of electricity conceded to the 
electric companies, in the same way as protection had been afforded the gas 
and water companies. They also thought there should be an extension of 
the arbitration clause so as to give the companies more protection than at 
present. 

Coneideration of the clauses was postponed. 


STOCKPORT TRAMWAYS BILL 


On Thursday last a House of Commons committee, presided over by 
Sir S. Hoare, considered this bill. Power is sought to construct a number 
of new tramways in the borough iu conjunction with the existing tram- 
ways. It is proposed to carry animals and goods at certain hours. The 
only petitioners were the Stockport Rural Council and the Parish Councils 
of Norbury, Torkington, Bramhall, and Bosden, who objected chiefly to 
the proposals of the bill that the Stockport Corporation should be 
empowcred to supply electricity to tramways in their districts. 

Mr. PEMBER, Q.C. (for the promoters), said that the borough 
had purchased the tramway lines of the Stockport and Hazel Grove 
Co, on the basis of eleven years’ beneficial occupation. He dwelt 
upon the importance of the proposed tramways, which really estab- 
lished through routes for a large residential area to the city of 
Manchester. The two lines now running in Stockport were owned by 
the Manchester Carriage and Tramways Co. and the Stockport and Hazel 
Grove Tramways (o. There were 22 new lengths of tramways to be 
constructed. The longest of these extended to the confines of Bredbury. 
Another went into dish, and others were extensions within the 
borough, chiefly opening up districts at present sparsely populated. 
The total length of the new double tines proposed is five miles, and the 
length of single line five miles. As to the supply of electrical energy to 
tramways, the Corporation only took power to supply where other people had 
no power to do ao. 

Mr. WEBB (mayor of Stockport), ssid that clause 38, which was the 
one principally objected to, gave the Corporation power to supply elec 
trical energy to tramways within and without the borough. The 
Stockport and Hazelgrove Co. had no power to use electric traction, 
but the Corporation had the power. They only sought powers to supply 
electrical energy in districta where thc local authorities were not supplying 
at the time. 

Mr. CHARLES HOPKiNSON (Hopkinsons and Talbot) spoke of the 
great opening there was iu Stockport for better ma3ans of locomotion, 
aud of the unsuitability, owing to the nature of the gradients, of horse 
traction, An adequate supply of electric tramwaya would be of great 
advantage to the town and neighbourhood. The proposals of the promoters 
were suitable for the service of the town. 

The committee considered the preamble proved, and afterwards went 
though the various clauses, which were altered in some minor details 
The bill was then ordered to be reported to the House. 


HUDDERSFIELD CORPORATION TRAMWAYS BILL. 


This bill came before a Select Committee of the House of Commons, 
presided over by Mr. Jeffreys, on March 15. Power is sought to convert 
the present tramway system at Huddersfield from steam to electric trac- 
tion, and to extend the system both within the borough and in distncts 
adjacent thereto. The opposition of owners and occupiers had been with. 
drawn, the only opponent appearing by counsel being the Lancashire sud 
Yorkshire Railway Co., who alleged that the proposed extensions would 
set up à competition with their railway and damage their property. . 

Mr. BALFOUR BROWNE, in opening the case for the promoters, said 
the conversion from steam or other traction to electricity which was pro- 
posed in the present bill had been effected in a very large number of cases, 
including those of Glasgow, Leeds, Sheffield, Liverpool, Manchester, 
Halifax, and Bradford. There was no doubt that electric traction was a2 
enormous improvement on the old system. In Leeds some of the tram- 
ways were being worked by the old locomotives, whilst others were running 
by electricity. The latter were not only quieter but proceeded at a faster 
rate. 

In the course of the evidence tendered for the bill Mr. Kenneth F. 
Campbell, civil engineer, examined by Mr. Ram, Q.C., said it was necessary 
that the tramway should be on an electric principle, and he had arrived 
at that opinion by studying the facts in other places in w 
electric tramways had been introduced. After full investigation, the 
Corporation had decided to adopt electric traction. He had ascerta 
that in other places where electric tramways had been established, 
where old tramways had been converted into electric lines, they 
proved financially successful In the case of the tramway between 
Stockton and Middlesbrough steam had been tried, and the tramway had 
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not been able to maintain itself, but now that it had become an electric 
undertaking the capital had been doubled and the concern was financially 
sound. The same thing had happened in Sunderland and elsewhere, the 
revenue having been increased by the adoption of electricity. He was not 
aware of any electric scheme which had been a failure. The electrical 
equipment of the tramways covered by the bill would cost £399,350. 
Other expert evidence was given to the effect that electric traction was 
more economical than steam and would be desirable in the interests of the 
Corporation. 

Mr. JOS. POGSON sa‘d he had been for fifteen years manager of 
the tramways of the Huddersfield Corporation. Taking all the routes 
together, the cost of running the system by steam was 10d. per mile. The 
experience of other towns showed that the cost of running by electricity 
was 44d. to 5d. per mile. This difference was partly due to the fact that 
they could keep an electric car running more continuously than a steam 
engine, which had to stop from time to time for coal, water, &c. At 
preaent the charge was 1d. per mile in the first class saloon, and 1d. for 
11 to 14 miles in the second class, but the rate in the electric cara would 
pe slightly less. 

Mr. LITTLER, Q.C., addressed the committee for the Lancashire and 
Yorkshire Railway Co., and Mr. POPE, Q.C., called evidence in support of 
the contention that the bill would establish a system of through tramways, 
and would practically mean competition between the ratepayers and the 
railway company. Communal competition of this kind, it was urged, 
would destroy private enterprise. The railway company was one of the 
greatest ratepayers in Huddersfield, and if the Dill passed they would be 
paying money to cut their own throats. 

The CHAIRMAN of the COMMITTEE said: The Government has 
given notice of motion to appoint a jeint committee of both Houses 
of Parliaanent to inquire into the whole matter of municipal trading. 
This committee cannot grant such a large and extensive system of tram- 
ways outside the borough area, but are willing to grant the alterations 
and additions asked for witbin the borough area. 

Mr. RAM (for the promoters) said: That will include the power of 
borrowing money to convert the tramways from steam to electric traction ? 
and the chairman replied in the affirmative. 


AIRDRIE AND COATBRIDGE TRAMWAY BILL. 


The Select Committee of the House of Commons presided over by 
Mr. Jeffreys had this bill before them on Tuesday. The measure origi- 
nally contemplated the construction of an electric tramway through 
Airdrie and Coatbridge, but owing to a question of expense the Coatbridge 
local authority withheld its as:ent, and the Airdrie part of the scheme 
only was dealt with. The opposition came from the North British and the 
Caledonian Railway Companie», who submitted, through Mr. Pope, Q.C., 
that as the bill was promoted by eminent financiers, of whom Baron Emile 
Beaumont d’Erlanger was one, they were endeavouring to insert the thin 
edge of the wedge, having in contemplation the development of a long 
through route in the direction of Glasgow which would compete with the 
railways. 

Mr. I. EVERSON WINSLOW was called for the promoters, and said he 
had a large experience of the overhead trolley system of electric traction. 
Electric tramways were more expensive to lay than ordinary tramways, 
requiring heavier rails and a more substantial permanent way, as well as 
the provision of somewhat costly traction appliances, 

Mr. FITZGERALD, Q.C. (for the promoters): And would anyone incur 
the expense of laying down this expensive machinery if they were liable 
to be bought out by the local authority in 21 years on the terms mentioned 
in the Tramways Act of 1870 — No, it would be impossible, for they would 
not be able to get their money back. 

Take the case of the Norwich tramways, with which you are connected. 
The purchase clause of the Act of 1870 was applied, but I think the 
period allowed you was 50 years, was it not — Les. 

And I think I may say that since these electric tramways have been 
introduced there is no case in which they have been granted by the local 
authority and taken up by a company on the terms mentioned in the 
43rd section of the Tramways Act of 1870.—I could not say, but I am not 
familiar with a case. | 

The committee, after hearing further evidence for the bill and the speech 
of Mr. Pope for the North British Railway (Co. (acquiesced iu by Mr. 
Claude Baggallay, (.C., for the Caledonian Railway Co.), passed the pre- 
amble of the bill. 


HASTINGS TRAMWAYS BILL 


This bill, to incorporate the Hastings Tramways Co. andjto empower 
them to make and maintain tramways and work the same electrically, 
was considered by Mr. Hobhouse's Select Committee of the House of 
Commons on Tuesday, Wednesday and yesterday. 

Mr. J. E. WALLER, XI. I. C. E. (Kincaid, Waller and Manville), said he 
had considerable experi nce of laying out tramwaye, and had been 
connected with the Brighton Tramway Bill, sanctioned last wek. 
The case of brighton was very similar to that of Hastings. The scheme 
was the best that could be devised for the town. Its main feature was 
the complete circuit the line would cover. He bad had à number of cases 
in which there were much worse gradients than on the lines in this 
scheme. The gradients were not in thickly populated districts, 
and in the busy parts no difficulty would be experienced from narrow 
roads. A considerable portion of the line would be on country roads. 
The promotera proposed to erect a generating station on the Bexhill 
road, just outside the borough. "The total length of the lines would be 
over ll miles, and the cost of construction was put at £68,000, which 
included cost of widenings aud acquisition of land for generating station. 
The cost of equipment would be £109,000, including the generating 
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station, sub-stations, &c. The capital would be £300,000, and there were 
borrowing powera for £100,000. 

Mr. W. M. MURPHY said he was connected with the Cork Tramways 
Co. and other tramway undertakings. His first Hastings scheme was pub- 
lished in 1898. He had known the town for a long period, and had formed 
the conclusion it was a place eminently suited for electric tramways. He 
gave his assent to the conditions imposed by the Corporation last October, 
and was prepared to carry them out. He was prepared to give the Cor- 
poration the same guarantee as he did in Dublin, where he paid £10,000. 
The wayleave for the first four years was £350, and £526 for the next five 
years. The object of the agreement with the Corporation as to the sea front 
was to enable a line to be made there at a future time if the Corparation 
desired, so as to connect with the Bexhill and St. Leonards light railway, 
if constructed. The Bexhill light railway would be an electric tramway 
of the same sort as he proposed to construct under the present bill. 
His total estimate of the cost of the two undertakings when amalgamated 
was £400,000. He estimated that the gross receipts would be £41,000 a 
year, and, allowing for the higher price of coal in the South, he estimated 
that the profit would be £18,520 a year. 

Ald. Dr. BAGSHAWE and Councillor Dr. ALLFREY gave evidence 
against the scheme, on the ground that it would be prejudicial to the 
town, and that the trams would be a nuisance aud tend to keep visitors 
away. 

Yesterday the CHAIRMAN stated, at the conclusion of the evidence, that 
the oommittee would pass the preamble of the bill subject to their 
approval of the electrical clauses, which will be considered to-day (Friday). 


KINGSTON CORPORATION BILL. 


The bill of the Kingston-upon-Thames Corporation, empowering 
them to construct. and work tramways and for other purposes, came 
before a Select Committee of the House of Lords presided over by Lord 
Clifford on Monday. Several petitions were.presented against the bill, 
including the Surrey and Middlesex County Councils, the Surbiton District 
Council, &c. 

Mr.HUTCHINSON (for the promoters) said the tramways were practically 
the only opposed portion of the bill. In 1871 the population of Kingston 
was only 15,000, whilst to-day it was 24,000, with an area of 1,120 acres and 
a rateable value of £176,000. The total length of the proposed lines was 
about 54 miles, and of the eleven tramways eight were within and three out- 
side the borough. A portion of the tramway passed over Kingston bridge, 
which district would have an advantage in two ways: one that the road on 
the north of the river was much wider, and the second that their tramway 
would connect up with the proposed light railways of the Middlesex County 
Council. The tramways would be constructed from the desigas of Mr. J. 
Kincaid (Messrs. Kincaid, Waller and Manville). ` 

Mr. JOS. KINCAID said the tramway scheme had been pre- 
In his opinion it occupied the best routes, 
and was likely to prove a successful undertaking. It would hardly have 
been possible to have accommodated the traffic before the introduction of 
electricity, as horse traction would have been too costly. Kingston was at 
present lighted electrically, and the present generating works could pro- 
vide power for the cars. The gauge would be the ordinary tramway 
gauge, 4ft. 8in. It would be a combined system of single and double lines, 
as the width of the streets would not allow & double line to be laid 
throughout. He thought the provisions of the Tramways Act by 
which the promoters were responsible for the maintenance of the 
roadway from 18in. on either side a fair arrangement. To ask 
them to do any more would not be a reasonable arrangement. The 
whole system would be 5 miles, 3 furlongs, 540 chains, part double 
and part single. If the whole line was single it would amount to 
about 74 miles of single line. There were no lines of tramway at present 
in the borough. In his opinion it was far better to make all the n 
lines at once than to do the work piecemeal. It was very desirable that 
a system of electric lines should be laid out in a comprehensive manner, 
and that all should be in the same hands. 

Evidecce was also given on behalf of ths promotera by Mr. T. Lyne, 
chairman of the Tramways committee; Mr. M. G. Mowatt, mayor of 
Kingston ; Mr. W. H. Webb, a member of the Council; Ald. G. Bedford 
Mareh; Mr. J. J. Collings, vice-chairman of the Electric Lighting: 
and Tramways committee; and Mr. F. C. Bell, deputy clerk to the 
Surbiton District Council. 

For the opposition it was urged that there was no traffic along the Sur- 
biton-road or the Purtsmouth-read to justify the annoyance the tramway 
and its poles and wires would cause to the residenta. 

After a short consultation, the CHAIRMAN stated that the committee 
found the preamble of the bill not proved. 


WIDNES AND RUNCORN BRIDGE BILL. 


The Select Committee of the House of Commons presided over by Sir 
T. Gibson-Carmichael on Tuesday passed the preamble of an electric 
traction undertaking similar to that to which the assent of Parliament was 
given some days ago for the construction of a bridge at Newport. The 
vill provides for the construction of a “transporter” b-idge across the 
Mersey and Manchester slfip canal near Runcorn, The bridge will consist 
of ahigh girder, pendent from which will be a large platform, and on this 
horses, vehicles, and foot passengers will be carried across the river. The 
traction will be supplied by two duplicate electric motors, and the cradle 
will be in charge of two men stationed in the car. It was at one time 
thought that the electrical works necessary for the bridge would work 
injury to the system of the National Telephone Co. in the neighbourhood, 
but at the hearing of the bill the opposition resolved itself into one in the 
interest of the salt brine industry, which was saved by a special provision. 
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LEGAL INTELLIGENCE. 
F . 
National Telephone Co. v. the Constables of St. Peter Port, 
Guernsey. 


The arguments in this Appeal to the Judicial Committee of the Privy 
Council from a judgment of the Court of Judgments (Guernsey) affirming 
a decision of the Royal Court were heard by the Lord Chancellor, Lords 
Macnaghten, Morris, Shand, Davey, Brampton, and Robertson, and were 
reported in our issue of Nov. 24 last. 

. Judgment was delivered on Saturday by Lord DAVY, who said that the 
action was brought by the appellant company against the Constables of 
St. Peter Port for £250 damages because they had mal-à-propos et 
contre droit" cut or caused to be cut the telephone wires belonging 
to the company which had been erected across the high road 
in the parish of St. Peter Port. Respondents pleaded (1) that by 
an agreement of March 25, 1896, between the Pcstmaster-General 
and appellants, the right to carry on their business was restricted 
to “exchange areas,” of which, at the date of the action (June, 1896), 
Guernsey was not one; (2) that the appellants’ memorandum of associa- 
tion gave them no power to carry on business in Guernsey ;.and (3) that 
appellants had no right by custom to carry wires over the street without 
respondents’ permission, which had been refused. Those exceptions were 
allowed by the Royal Court and the action was rejected with costs, 
and that judgment had been affirmed by the Court of Judgments, 
The appellants did not contest the first and second exceptions. 
The appellants, however, denied that the constables had by Jaw the powers 
claimed by the third exception, and pleaded that, if there were any rule of 
law which required previous consent for stretching wires across the streets, 
it did not follow that the constables had a right to take the law into their 
own hands and at their own discretion cut the wires, for which proceedings 
appellants contended a special power must be shown. "Their lordships now 
held that there was not sufficient evidence to enable them to say that the 
constables had not such a discretionary power as was claimed and was 
declared by the Guernsey Court to be vested in them. Such a power 
was not expressly conferred by the “ Ordonnance Générale relative aux 
Routes rues et Chemins" of 1840, unless it were contained in the 
general power of surveillance of highways; but their lordships did 
not think it necessary, in the view which they took of the case, 
to express any opinion on that point. Complainants alleged a 
statutory right to place their wires across the street, and complained of 
interference by respondents with this statutory right. The defence pleated 
by the first exception was that the appellants had no such right. If so the 
action failed. It was true the declaration averred that the wires were cut, 
but there was no charge of unnecessary damage to tlie wires in removing 
them, and the action did not appear to be so framed as to enable the com- 
plainants to recover for unnecessary damage. Their lordships therefore 
considered that an action would not lie against respondents for the mere 
removal of appellants’ goods from a public place in which they had no right 
to be. Appellants had not brought forward any rule or practice in the 
Guernsey system of pleading which would justify them in putting on the 
pleadings any interpretation different from that which the court seemed to 
have adopted. Their lordships would therefore humbly advise her Majesty 
that the appeal should be dismissed, and the appellants would pay the custs 


Liability for Telephone Interruption by Snowstorm. 


At Bournemouth County Court, last week, the National Telephone Co. 
sued a local tradesman for telephone rent. Defendant set up a counter- 
claim for damages owing to interruption of service caused by the recent 
snowstorm. Judge Philbrick held that, although inconvenience and loss 
had doubtless been sustained through the breakdown, it was one of those 
occurrences arising from natural causes, and for which in point of law 
there was no remedy. Judgment was therefore given for the company on 
both claim and counterclaim, with costs. 


Goldberg and Sons (Ltd.) v. Corporation of Liverpool. 


In the Court of Appeal on Wednesday, before the Master of the Rolls 
and Lorda Justices Rigby and Vaughan Williams, Mr. Neville, Q.C., applied 
on bebalf of defendants for a stay of proceedings pending the hearing of 
an appeal from a decision of the Vice-Chancellor of the County Palatine 
of Lancaster, who had granted plaiotiffa a mandatory injunction. Counsel 
eaid the Corporation of Liverpool, under an Act of Parliament, were now 
engaged in laying down a system of electric tram ways throughout the city. 
They had laid over 40 miles of lines, and there were about 70 miles still to 
lay. The overhead trolley aystem was adopted, and this involved the 
support of the cables along the various streets either by upright posta or 
by rosettes affixed to the premises of frontagers. The Corporation had 
no powers compulsorily to fix these rosettes, but plaintiffs had refused 
permission to have them affixed to their premissa. The Corporation had 
therefore erected a post, and had aleo fitted a fuse box. Plaintiffs com- 
plained of the inconvenience caused by the erection of the post and had 
brought an action for a mandatory injunction. Tne Vice-Chancellor had 
found against defendants, and defendants had entered an appeal. The 
defendants urged that the matter was of much greater importance than 
the mere removal of one post, because this was in the nature of a test case, 
and if the Court decided against them they might have to remove a great 


many quee in other parts of the city. 

Lord Justice RIGBY asked if the trams were now running! — Yes. The 
post in question hal been up about a year, and at the trial no evidence of 
damage was giren; but that the post was an inconvenience must, he 
thought, be admitted. 

Lord J ustice RIGBY : What was the ground on. which the learned judge 
based his decision ?-—The learned judge went to see the post, and after 


should again come into the list. 


heariog expert evidence came to the conclusion that another position 
would be better for it, although admittedly it could not be altered without 
causing greater inconvenience to the public generally. The judge said 
that, inasmuch as the public took the benefit of the tramways, it vu 
only reasonable that they should put up with the burden, and that in this 
iria convenience of Messrs. Goldberg should be preferred to that of the 
public. 

Tbe MASTER OF THE ROLLS: Where waa it suggested the post 
should go Into a lane where the pavement was only bft. wide, whereas 
in its present position the causeway was 12ít. wide. Owing to the Liver 
pool regulations, the Corporation could not place the posts right at the edge 
of the pavement. 

Lord Justice VAUGHAN WILLIAMS: Is it not a mere question of 
money - Not at all. They were bound to have a support for the cables, 
and their Act gave them the right to put on, over, or under the surface of 
the streets such worke as might be necessary for the purpose of adapting 
tramways to mechanical traction. His clients would consent, supposing 
the appeal failed, to an inquiry as to any damage which the plaintiffs had 
sustained from the date of the trial to the date of the appeal. 

The hearing of the appeal was then fixed for Tuesday next. 


City of London Electric Lighting Co. (Ltd.) v. the Lord 
Mayor, Corporation, &c., of London. 

In the Chancery Division on Tuesday Mr. Danckwerts mentioned this 
case to Mr. Justice Farwell. Counsel stated that the action was a 
very important one, and in the natural course of things would be heard in 
afew days. Mr. Cripps, Q.C., one of plaintiffs’ counsel, had been unfortu- 
nately taken ill, and under the circumstances it was asked that the case 
should not be taken until next sittinga. ; 

Mr. JUSTICE FARWELL aseented to the application. 


Rutter v. Ashwell and Nisbett (Ltd.). 


This case came before Mr. Justice Lawrance aud a special jury on 
Monday and Tuesday last, and was an action by Mr. Toornton Rutter, ciril 
engineer, for damages against defendants for alleged wrongful dismissal. 

Mr. MARSHALL HALL, Q.C., said plaintiff was a civil engineer, 
and had confined his attention chiefly to electric lighting and heating, and 
had been employed as London manager to defendante, whose princip! 
place of business was at Leiceater. The defendants’ business had belonged 
to plaintiffs uncle, a Mr. Phipson, whose executors sold it to defendants 
Plaintiff took an appointment with defendants at £250 a year and a sum 
to be paid as commission, to be determined after a year's experience, and 
then to be retrospective. This contract was dated July 4, 1898, bat the 
year was not to terminate till June 30, 1899. In Nov., 1898, when he bad 
obtained £20,000 worth of contracts for defendants, and there bad not 
been a word of complaint, plaintiff bad to bring an action against a Mr. 
Bolt, for whom he had obtained an introduction to another persou, and he 
recovered £500 commission. Plaintiff's name appeared in the papers, ani 
on that account he was to'd that his services would no longer be required. 
Plaintiff was offered a month'a salary in lieu of notice, but refused it and 
brought the present action. ER 

In the result judgment was given for plaintiff for £370, to induce 
commission due. 


Bmeeton and Another v. Williams. 

This case came before Mr. Justice Kennedy, in the Commercial Court, 
and was a claim by plaintiffs, a firm of electrical eogineers, for balance ot 
account for work done under contract. ] 

Mr. RUFUS ISAACS, Q.C., did not think there was any substantial 
difference as to the questions of fact. The case arose out of the building f 
some large flats in Harley-street, London. Plaintiffs were entrusted by 
defendant to do certain electrical work. Under the contract the architect 
had power to certify in the usual way, he being sole judge of what ṣa: 
necessary and ought to be ordered. He ordered certain things, and certified 
altogether for an amount of £379. 14s. Defendant had paid £275, and 
the architect’s final certificate was delivered on Jan. 5 for £104. 1% 
Deducting discount, the balance was brought to £94, which was no 
claimed. Defendant said the contract only included work for elect 
wiring and el-c‘ric bells, and that part of the amount which was included 
in the architect’s certificate for £379 was work relating to fittings, and 
therefore not within the authority of the architect to certify and po! 
within the contract. Defendant a'so said he had discovered that in payme 
the £275 he had paid £15 too much, and counterclaimed for that amount. 

After hearing the parties, his Lordehip gave judgment for plaintiffs for 
£40. 198. 6d., with costs, and dismissed the counterclaim, with costs. 


Turner and Sons v. Brinsmead. 


This case was mentioned last week, before Mr. Justice Mathe. The 
case came before his lordship sitting with an assessor in January, de 
plaintiffs seekiog to recover the amount due for the erection of an elects 
automatic lift. Particulars of the action were given in our issues for 
Jan. 26 and Feb. 9. Defendant admitted the claim, but brought in a counter 
claim for damages for breach of contract. His lordsbip said the asses 
Prof. A. B. W. Kennedy, would give his opinion on the technical quest? 
(the efficiency of the lift), and would communicate with the parties. Ai? 
result of the assessor's report his lordahip advised a settlement of the a®. 
and it was accordingly adjourned in order that terms might be arranged. 

Mr. BANKES now eaid the parties had tried to settle the case, but he! 
been unable to come to terms. He had therefore to ask that the c 
He had further to ask to be allowel t^ 
see the contents of the asseasor's report, so that the parties could ascerísi? 
whether any further witnesses were needed. l 
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His LORDSHIP said he did not know whether it would be necessary to 
call on the assessor again. He had settled his remuneration at 75 guineas, 
to be paid in equal moities by both parties. When this sum had been paid 
he would give th» parties a copy of Prof. Kennedy’s report. 


In re River Plate Electric Light and Traction Co. (Ltd.).— 
Guinness v. the Company. 

This matter came before Mr. Justice Cozens-Hardy recently, on a 
motion for judgment in a debenture-holder's action. Mr. Vernon said there 
had been default in the payment of interest on the debentures, and 
although there had not been aix months' default, the company appeared 
and consented to judgment. Judgment was entered in the ordinary form 
in a debenture-holder's action. 
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TRADE NOTES AND NOTICES. 


1 „ heading must 5 
ter than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week] 


TENDERS INVITED. 

The Glasgow Corporation invite tenders for telephone cables 
(including drawing into conduits and jointing) and telephone instru- 
ments (wall and table). Specifications, &c , may be obtained from 
the telephone engineer (Mr. A. R. Bennett), City Chambers, 
Glasgow, and tenders must be lodged with the town clerk (Sir J. D. 
Marwick) on or before Wednesday, April 13. An advertisement 
gives further particulars. 

The Wimbledon District Council invite tenders for 5,C00 16 c.p. 
and 1,000 32 c.p. incandescent electric lampe. Further particulars 
are set out in an advertisement, and tenders must be delivered to the 
clerk (Mr. R. H. Butterworth) not later than April 9. 

The Maidstone Corporation require tenders for the supply and 
erection of steam end water pipes and valves for their electricity 
yet Tenders to town clerk (Mr. Herbert Monckton) by 10 a. m., 

pril 3. 

The directors of the Lancashire and Yorkshire Railway invite tenders 
for various stores for twelve months ending April 30, 1901, including 
signal and telegraph fittings, signal, telegraph, and electric light 
wires, copper mo glass, oil, screws, &c. Tenders to the secretary 
(Mr. R. C. Irwin), Hunt's Bank, Manchester, by 10 a.m., April 9. 

The Salford Corporation invite tenders for an ash conveyer and 
Qro electrically-driven travelling jib cranes, Tenders to town clerk 
(Mr. L. C. Evans) by 10 a.m., April 9. 

The Edinburgh Corporation desire tenders for the supply of (1) 
steam coal ; (2) arc lamp carbons; (3) cast-iron pipes, pavement boxes, 
frames, &c., for the Corporation’s ele: tricity supply stations. Tenders 
to Mr. Thomas Hunter, W.S., town clerk, City Chambera, Edinburgh, 
by April 7. 

The Visiting Committee of the Northumberland Lunatic Asylum, 
near Morpeth, invite tenders foran electric lighting installation. 
Peers to the clerk (Mr. H Vassall), Market.place, Morpeth, by 

pril 9. 

The Colwyn Bay District Council invite tendera for erecting 
electricity station. buildings and chimney shaft. Tenders to clerk 
by April 10. 

The Merthyr Electric Light and Traction Co. require tenders for 
tke erection of a power station. Applications to Messra J. P. Joncs 
and Rowlands, 54, Wind-street, Swansea, by 28th inst. 

The Wolverhampton Tramways committee invite tenders for the 
supply of steel rails, fish-plates, joints, and crossings. Tenders by 

ay 5. 

. Theclerk to the Dunmanway (Cork) District Council has been 
instructed to invite tenders for electric lighting, to be in by May 3. 

The Barking District Council invite tenders for the construction 
of an electric railway, with bonding, &c. Tenders by May 7. 

The Devonport Corporation require tenders for erecting a chimney 
stack at their electricity works. Tenders to town clerk by April 2. 

The Metropolitan Electric Supply Co. invite tenders for ten 
100 kw. transformers. 

"The Buxton District Council invite tenders for the supply of elec- 
tricity meters. Tend:rs to Mr. J. Taylor, clerk, Town Hall, Buxton, 
by April 4. | 

The Dublin Electric Lighting committee invite tendera for the 
supply and erection of electric lighting plant. Tenders to town clerk, 
City Hall, Dublin, by 4 p.m., April 26. 

Tende:s are required for electric lighting of Victoria Concert 
Hall, Halifax. Tendeis to W. C. Williams, 29, Southgate, Halifax, 
by April 7. 

The Southampton Harbour Board invite tenders for a motor trans- 
former with accessories. Tenders by April 7. 


Tenders are invited until April 12 by the French Post and Tele- 
graph Authorities for 460 tons of copper or bronze wire. Tenders 
to le Sous-Secretariat d'Etat des Postes et des Telegraphes, 102, Rue 
de Grenelle, Paris, | | 

The Berga (Spain) Municipal Council require tenders for an electric 
lighting concession for 20 vears. Tenders by April 16 to el Secre- 
tario del Ayuntamiento de Berga (Bateclonay 

The Rowmantan Post and Telegraph Administration invite tenders 
until April 10 for 20,000 large and 20,000 small porcelain insulators. 


TENDERS RECEIVED AND AOCEPTED. 

The Hastings Town Council have accepted the tender of the 
General Electric Co. for the supply of 100 e'ectricity meters (10 and 20 
amperes) at £5. 5s. each ; and the tender of the 'l'udor Accumulator 
Co. for a storage battery of 510 ampere-hours capacity, and main- 
tenance of same for two years, at E345. | 

The Bournemouth Corporation have accepted the tender of Messrs - 
Cecil Cooper and Co. for the supply of cables and arc lamps, and for 
wiring the pleasure grounds, at £395. 10s. The Brush Co. tendered 
at £460, and two other tenders were informal. 

The Hull Corporation received the following tenders for two steel 
Lancashire boilers :— 

Clayton, Son and Co. Yates and Thom ........... £1,744 
(accepted) )) £1,305 15 0 Tetlow Bros beari 1,480 
The St. Annes on-Sea District Council have accepted the tender 

of the Tudor Accumulator Co. for the supply of storage batteries in 

connection with their electrivity supply scheme, that of Messra. 

Venner and Co. for Hookham meters, an] of the Reason Manufac- 

turing Co. for Wiight demand indicators. 


The tender of Mr. T. Godwin, Hanley, has been accepted by the 
British Eleetric Traction Co. for the erection of a power station at 
Wolstanton (Staffa.) at £10,097. 10s. 

The Greenock Parish Council have accepted the tender of Mesers. 
R. Paterson and Co. for wiring the Council's offices. 

The tender of Mr. Cutler has been accepted for wiring the 
Banqueting Room and the Old Council Chamber, Bath, for 
£176. 12s. 6d. 

The Gloucester Council have accepted the tender of the National 
Electric Wiring Co. for wiring and fitting the Guildhall at £720. 5s. 
The tenders of Messrs. Bevan and Sons tor wiring the public baths 
at £256, and that of Messrs. Alger and Sons fer wiring the electricity 
works at £92, hare also been accepted. 


APPOINTMENTS VACANT AND FILLED. 


The Sheffield Electric Light committee require an- engineer to 
take charge of their electric light and power undertaking. Com- 
mencing ene! £500 per annum. Applications to town clerk (Mr. 
Henry Sayer) by April 2. 

The Islington (London) Vestry require a qualified mechanical 
draughtsman and a skilled mechanician for their electricity depart- 
ment. Further particulars are given in advertisements, and applica- 
tions must be sent to the Vestry clerk (Mr. Wm. F. Dewey) by noon 
of April 9. 

The Bexhill District Council require a fitter driver, a stoker, 
and a mains superintendent for their electricity works. An adver- 
ticement contains further particulars, and applications must be sent 
to the resident electrical engineer (Mr. W. T Le Feuvre), electricity 
works, Bexhill on-Sea, by April 7. 


Mr. Sidney L. R. Price, of the Ayr Corporation electricity work», 
has been appointed resident electrical engineer at the electricity 
works of the Pembroke (Dublin) District Council. 

The Barrow-in-Furness Electric Lighting committee have selected, 
out of 23 applicants, Mr. C. M. Davis, of the Scarborough Electric 
Supply Co, for the position of mains superintendent. 

Mr. G. Ratcliffe Hulme, secretary of the Blackheath and Green- 
wich Electric Light Co., has been appointed district superintendent 
of the British Electric Traction Co. for the North Lancashire district. 

Mr. A. C. Healey has been appointed charge engineer at the 
Gloucester electricity wo: ks. 


BUSINESS NOTICES. 

The old.established business of Mr. John Bellamy, tank and 
boiler works, Byng street, Millwall, London, E., has been for family 
rea: ons converted into a limited liability comp ny. Particulars of 
the registration are given in another column. The business will he 
conducted as heretofore under Mr. Bellamy's personal supervision. 

The Stewart Electrical Syndicate (Ltd.), importers and exporters 
of electrical plant, lamps and general supplies, have removed from 
N 3 5 to No. 57, New Compton-street, Charing Cross-road, London, 


Messrs, Handley and Shanks have opened a branch at Newton- 
chambers, Cannon-street, Birmingham, under the personal super- 
vision of Mr. D. Shanka The firm forward us a long list of electric 
lighting contracts recently carried out by them. 


834 


THE ELECTRICIAN, MARCH 30, 1900. 


. Messrs. Max Hankin and Hy. Harris (trading as Hankin and Harris), 
electrical engineers and contractors, 64, High-street, Whitechapel, 
London, have dissolved partnership. 

Messra, A. E. D. Gould and C. A. Vandervell (trading as Vander- 
vell and Co), electrical engineers, Thorpe Works, Cambridze- 
gardens, London, S.W., have dissolved partnership. Debts by 
Mr. Vandervell. 


The Epstein Electric Accumulator Syndicate (Ltd.) have granted 
to Messrs. W. O. Rooper and Robins the sole licence to manufacture 
and sell Epstein accumulator plates and storage batteries. The firm 
will manufacture the plates by Mr. Epstein’s original process with 
the assistance of many of his staff at their new works at Stafford. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A second dividend at the rate of 3s. in the £ is being paid in the 
matter of the Faraday Electrical Engineering Co. (Ltd.) (in liqui- 
dation). The liquidator (Mr. J. A. Bowes, C.A.) regrets that he 
cannot advise creditors to value their claims in this liquidation at 
more than 17s. 6d. in the pound, as the liquidation of Pattison’s (Ltd.) 
is likely to result in a smaller dividend than was at first anticipated. 


The examination of Arthur Reginald Earle, electrician, Theatre - 
street, Norwich, took place last week. Gross liabilities £104. Os. 10d., 
expected to rank £925. 14s, deficiency £917. 198. 4d. Debtor was 
formerly a solicitor's clerk, and in January, 1896, started business 
as an electrical engineer, having no experience other than that gained 
by private study. In twelve months he was compelled to execute a 
deed of assignment. His uncle paid a composition of 73. 6d., an“ 
he resumed business immediately, but recently found he had a 
deficiency of over £900. He attributed his failure to loss on con- 
tracts, and in having to pay wages to workmen when idle. His 
assets were £7. Examination closed. 

Claims against S. G. Trehearne and A. H. Crump (trading as 
Trehearne, Son and Crump), electrical engineers, and contractors, 155, 
Fenchurch-street, London, E.C., must be in by April 9. Mr. B. T. 
Norton, 9, Old Jewry-chambera, E.C., is trustee. 

. Claims against the respective separate estates of J. H. Clarke, 30, 
Bold-street, Southport, and B. Wild, 52, Forest-road, Southport, 
hitherto trading in partnership as electrical and general engineers 
under the style of Wild, Rothwell and Co., must be in by April 7. 
Mr. N. Yates, 4 and 6, Wood-street, Bolton, is trustee. 


Creditors of (iutta-Percha Corporation (Ltd.) must send particulars 
of claims to the liquidator (Mr. E. Hayes), 23, Basinghall-street, 
London, E.C., by April 30. 

A first and final dividend of 41d. in the bankruptcy of E. B. Pym, 
electrical engineer, 29, Brambam-gardens, South Kensington (late 
Bar-chambers, Scarborough), is payable at Bankruptcy-buildings, 
Carey-street, W. C. . 

An application for the discharge of J. A. Hirst, electrical and 
mechanical engineer (trading with James Fletcher as Fletcher, Hirst 
and Co.), Oak Cottage, Upton, Cheshire, and Curzon-street, Burnley, 
will be heard on May 17, at the Court-house, Burnley. 

The adjourned public examination of F. B. de Foe Payater, elec- 
trical engineer, 2, Faveraham-road, Catford (late of Chiswick), will 
be held at Carey-street, London, W.C., on April 6. The proceedings 
have been transferred from the Greenwich County Court. 

At a private meeting of the creditors of the Leeds Electrical Supply 
Co. on 19th inst. it was decided, subject to consent of creditors not 
represented, to accept upon certain conditions a cash composition of 


8s. The liabilities are returned at £537, and assets £260. The 
creditors include: 

Veritys Ltd. ....... e aariaii £65 | Edison and Swan Co. ............ £22 
Vandam and Co. .............. ... 39 Van Hinden Electrical Co 18 
Baxendale and Co. Heaton and Smith ............ . 1 


Plant for Sale.— Messra. Albright and Wilson (Ltd.), Oldbury, 
near Birmingham, have a Willans-Crompton steam dynamo for sale. 
See advertisement. 

Messra A. Verey & Co., Dover, advertise some electrical instru- 
ments, arc lampe, wire, switches, &., for sale. 


Land for Sale.—Mr. Peter Newton, 4, Albert-street, Derby, has 
for sale about 20 acres of freehold land, conveniently situated and 
euitable for the erection of electrical or general engineering works. 
See advertisement. 


B. T. H. Plant.— Pamphlet No. 43 issued by the British Thom- 
son-Houston Co. deals with magnetic blow-out controllers for 
electric cranes, hoists, launches, and for general traction purposes. 
Three types of these controllers are illustrated. Pamphlet No. 37 
deals with inclined-coil measuring instruments, several excellent 
examples of which are shown. 


Westinghouse Plant.—Circular No. 1,018 issued by the British 
Westinghouse Co. deals with alternating-current switchboards for 
polyphase circuits for 100 to 600 volts, Circular No. 1,020 describes 
and illustrates alternating current switchboards for polyphase 
circuits. Circulars No. 1,021 and 1,022 are devoted to alternating 
current switchboards fur polyphase circuits and to standard switch- 
hoards respectively, 


Kelvin Instruments.—From Messra. James White, of Cam- 
bridge street, Glasgow, we have to acknowledge the receipt of a well: 
executed catalogue of Kelvin instruments, some of which are of the 
well-known types, while many are quite new in-truments, and the 
remainder show improvements on the older types. Dimensionel 
sketches of most of the instruments are given, showing over-all 
sizes, terminals, fixing holes, &c. The catalogue is very well 
arranged, and a 1 80 outline of their construction and use accom- 
panies the illustrations. 


Oilless Trolley Bushes and Wheels.—The rapid extension of 
the overhead trolley svatem of electric traction has called for various 
appliances designed to overcome the action of the atmosphere. Not 
a little trouble was in the early days occasioned by the difficulty of 
lubricating the little wheel and bush which is the point of contact 
with the aerial conductor on overhead systems. Oil proved a defec- 
tive method of lubrication, as it was thrown off almost as soon a: 
applied and ran down the pole, with con:equent injury to the cloth- 
ing of passers-by. Graphite was used, but wet or damp deteriorates 
its lubricating properties. Messrs. Fleming, Birkby and Goodall, 
of Woodfield Mills, Liversedge, Yorks, have recently placed on the 
market **oilless " trolley bushes and wheels, which we understand are 
giving general satisfaction. They are claimed to be truly self-lubricat- 
ing, as the lubrication is constant, and consequently saves much wear 
and tear. They are impervious to the weather—an important feature 
with this class of device, We understand that the lubricant wel 
is not graphite, although similar in appearance, being, in fact, the 
eame compound as is used in the “ oilless loose pulley bushes and 
bearings manufactured by this firm, and known as “Entwistle.” 
Many of these loose pulley bushes and bearings of large. size have 
been working for ten vears or more, in many cases, we learn, without 
the least sign of wear. 


Electric Light and Traction Castings.—A useful show card of 
electric light and electric traction castings is sent out by Messrs. 
Rowland Carr and Co., of 6 aud 8, Lime-street-square, London, E.C. 
Copies can be obtained by the trade on application. 


“ Magnolium.’—Occasion was taken of the recent stay of the 
German Emperor at Hubertusstock to submit to his Majesty some 
samples of the new alloy “ magcolium." The Emperor expressed 
the hope that the new metal might prove of great service ia ship- 
building. 

* Allan? Accumulators.— Mes srs. Allan and Adamson (Ltd.) 
have just issued a new list describing and illustrating various type 
of Allan accumulatora. 


Circular Junction Boxes.—Me:s:s. Hay ward- Tyler and Co. for- 
ward a leaflet describing an improved form of circular junction 
box for electric conduits. The boxes are made in three sizes—3sin. 
4hin., and Ghin. The rim and cover are so turned that the box can 
be made perfectly watertight. 


Dead-Beat Moving Coil Instruments— Messrs. O. Berend and 
Co., Basinghall-avenue, London, E.C , have just issued a new prie 
list of Me:srs, Hartmann and Braun's permanent magnetic dead-beat 
iron-cased moving coil instruments. Several types of these instr 
ments are priced and illustrated. Copies of the list can be obtained 
by the trade only. The list is No. 26, s2ction vi. 


„General Electric Progress.—Leaflet No. 25 issued by tbe 
General Electric Co. deals with small power motors, the “ Byn; 
telephone, anl an electric sealing-wax heater for bookbinders 
printers, Xe. 


Fittings and Accessories Catalogue.—We have receivel from 
the Electrical Sundries Co. a fully-illustrated catalogae of electrical 
fittings and accessories. A varied assortment of fittings are shown. 
to which the illustrations do but scant justice. 


Exports of Electrical Apparatus and Material. The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from March 21 to 
March 27, with the ports of destination :— 

Africa—Alexandria, 2113 (telegraph material); Cape Town, £94 
Durban, £1,247 (including £524 telegraph material) ; East London, £174: 
Port Said, £24; Port Elizabeth, £281 (telegraph material); Zanzibar. 
£96. Aryentina—Buenos Ayres, £245 (including £178 telegraph material’. 
Australasia —Adelaide, £30; Christchureb, £55; Melbourne, £92,515 
(including £2,228 telegraph cable); Rockhampton, £80 (telegraph 
material); Sydney, £543 ; Wellington, £1,037 (including £470 telegraph 
material), British Guiana—Demerara, £261 (telegraph cable) Ceglon— 
Colombo, £91. Channel Islands—£100. China—Shaughai, £143. Corkia 
China—Saigon, £30. JDenmark--Copeuhagen, £108  (includiog £41 
telegraph material). France — Boulogne, £22; Rouen, £65. Holland — 
Amsterdam, £150. Jong Kong—£480. India Bombay, £37; C* 
cutta, £501. Japan — Hiogo, £190; Nagasaki, £144 ; Yokohams, £231. 
Madeira—£25. Malta —- Zl. Peru—Callao, £3,560 (telegraph cable 
Spa in — Barcelona, £55; Cadiz, £270. Straits Sctilements— Singapore: 
£87. Sireilen— Stockholm, £209 (telegraph material). Total £1299), 
against £7,481 in the corresponding week last year (March 22 to 28). 
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. MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Asylum Lighting.—The new Hendon Asylum, which was opened 
yesterday (Thuraday) is lighted electrically. The installation was 

rovided by Messrs. Hampton and Sons to the specification of Messrs. 
Owen Lucas and Pyke. The plant is in duplicate, and consists of 
two 60 I. H. P. Willans compound central-valve engines, working at a 
pressure of 115lb. to 1951b., and two 37 kw. dynamos by Messrs. 
Easton, Anderson and Goolden, capable of working at a voltage of 
110 to 140 volts. The accumulator battery consists of 90 E.P.5. 
K27 type cella and 10 central station cells. "The engine-room main 
switchboard and the main switches were supplied by the General 
Electric Co. The wiring is carried out on what is practically a three- 
wire system, the object being that after a certain hour one side can 
be cut off from the engine-room, thus cutting out half the lights 
throughout the building, the remainder being put on to the battery 
for light at night. The distributing system is, however, eo arranged 
that any ward can have its full light on by the change over of a fuse 
on one side of the three-wire arrangement to the other, each ward 
having its own fuse box in the corridor adjoining. The whole of 
the mains are run in iron barrel in concrete trench provided for the 
purpose, and the wire generally is surface wiring in casing. There 
are about 1,000 8 c.p. and 16 c.p. lamps installed. A complete tele- 
pbone service on the intercommunication system has also been 
provided. 

Barking. —The statement of accounts presented by the Lighting 
committee at the last Council meeting showed that the profit on 
private lighting was £62. 6s. 8d., but on street lighting there was a 
lots of £34. 133. 7d. 

Bath.—At a meeting of the Electric Lighting committee last 
week it was reported that the tenders for smokeless steam coal 
showed such an enormous advance upon the price at present paid 
that it was estimated if they were accepted it would mean an 
additional expenditure for the year of £2,000. It was decided not 
to enter into contracts, and to consider the advisability of adopting 
mechanical etokers and forced draught. 


Bermondsey.—The Vestry recently decided to demolish 46 
houses in order to clear a site for its proposed electricity station, and 
consequently about 300 persons have been dispossessed. As the 
Vestry do not possess powers for carrying out a re-housing scheme, it 
proposes to give sums varying from £2 to £10 to each householder 
as compensation for disturbince, and to pay the cost of the tenants’ 
removal. These terms have excited considerable opposition, and a 
meeting was held at the Town Hall on Tuesday, when a resolution 
condemning the action of the Vestry, and calling upon the Local 
Gove:nment Board to hold an iaquiry was carried. 


Bristo].—An inquiry was held here last week into the applica- 
tion of the Corporation to borrow £145,150 for electric lighting. It 
was stated that the present electricity works had been in successful 
operation for seven years. During the la:t six years the demand for 
current had increased from 14,000 to 81,100 8 cp. lamps. The 
increase last year (18,100 lamps) was larger than in any previous 
year, and part of the present loan was for additional plant for the 
Temple Back station and for acquiring adjoining property. They 
could not obtain sufficient land for extensions at Teinple Back at a 
reasonable price, al d 93 acres of land had been secured at the Avon- 
bank estate. The Lecal Government Board had sanctioned the 
borrowing of money for the purchase, ard a large proportion of the 
present loan was for the erection of buildings and plant. The under- 
taking would nct be a charge to the ratepayera, because it was work- 
ing at a profit. The receipts for the year ended 25th March 
were £26,223, expenditure £13,592, credit balance £12,630. 
If they deducted the £6,301 profit on public lighting, the net profit 
amounted to £6,329 ; and alter paying sinking fund instalments, 
interest, &c., they had £2,000 clear in hand. ‘The extension which 
took place last year would continue, and they had now made pro- 
vision for sufficient plant for three years. The whole of the present 
l-an was to be expended upon plant which would supply current to 
private and not to public lamps. The city electrical engineer 
(Mr. H. Faraday Proctor) gave technical particulars of the scheme. 
The piling of the site and the underground work would cost about 
£16,000. The extension at Avonbauk at present proposed would 
have a capacity of 1,840 kw., equal to about.60,000 lamps. The 
ccst worked out at a fraction under £80 per kw. The chairman 
of the Electric Lightirg committee (Ald. Pearson) said the un- 
deitaking was no charge upon the rates at all, and had not 
b:en for the past five or six years He found Bristol con- 
siderably handicapped in the conduct of its business owing to 
the shortness of the term the Local Government Board had thought 
right to put upon Bristol for repayment of capital borrowed. 
The position at Bristol was that they had spent nearly £199,000 up 
to March last, and had repaid up to last year £64,000, while he 
found that Glasgow, with a far larger capita), paid back a much 
smaller sum annually. He suggested to the inspector, as represent- 
ing the Local Government Board, that the hardship of which he 
complained applied to a number of English towns, because, on the 
basis of Glasgow, instead of charging 5d. per unit for electricity as 


Bristol did, they could supply it at.4d. This interfered with the 
extension of their works y seeping aloof those who felt justified 
in paying 4d. but not 5d. "The borrowing terms granted in London 
by the London County Council were more favourable than those 
given to the provinces During the next 12 months Bristol would 
spend large sums of absolutely unremunerative money, and the charge 
upon that money would have to be earned from the consumers of 
electricity to-day. & The committee couldinot tamper with the present 
pne of current with the knowledge they must provide for sinking 
und on the new outlay before it had become remunerative. The 
inspector suggested that several of the largest cities owning electricity 
works should combine to represent these matters to the Local Govern- 
ment Board. 

The Corporation are recommended to submit the plans of the 
new electricity station at Avonbank to Sir William Preece for report. 


Cardiff.— The mains superintendent (Mr. H. Pengelly) has ten- 
dered his resignation, and a successor is to be advertised for at £150 
per annum. 


Celebrations.-—In celebration of the silver wedding of Mr. J. W. 
Edmundson, managing director of the Sunbeam Lamp Co., a com- 
plimentary entertainment was held at Gateshead on Saturday last. 
The mavor of Gateshead presided, and was supported bv a numerous 
and influential gathering. On behalf of the employes, Mr. T. J. 
Grainger, secretary, presented Mr. Edmundson with a framed illu- 
minated address, and to Mrs. Edmundson a silver-mounted dinner 
gong, as a token of goodwill and respect. The company were enter- 
tained by Mr. T. H. Harrison with a display of electrical effects with 
vacuum tubes, and at the conclusion of an interesting entertainment 
Mr. and Mrs. Edmundson invited the company to supper. 


Charge for Electric Current in the City of London.—The 
City of London Electric Lighting. Co. announce that from the dates 
when the meter readings for the March quarter are taken and until 
further notice the following revised rates of charge will be made for 
electric energy supplied from either the alternating or continuous 
current maius : For motors, 23d. per unit (as hitherto) ; for lighting 
up to 12 units per annum per 8 c.p. lamp fixed or its equivalent, at 
the rate of 8d. per unit; in excess of such 12 units, 21. per unit. 
It is explained that 12 units per annum per lamp is approximately 
equivalent to one hour's daily use of en 8 c.p. lamp, and that the 
object of the company. in making these changes is to benefit con- 
sumers who use their lamps for long hours. In cases of mixed 
installations of many long-hour and a few short-hour lampsarrange- 
ments will be made upon application so that consumers may derive 
the full benefit of the scale in respect to their lung-hour lamps. 


Chatham. A sub-committee has been appointed to confer with 
the directors of the Cha ham, Rochester, and District Electric Light 
Co. on the purchase of the company's undertaking by the Council. 


County of London Co.—The following statement of electricity 
generated, sold, &c., in 1899 has been issued by this company :— 


City-road Station. Wandsworth, 
Units generated esse 1,199,094 . 1,068,230 
Units sold ,, cerreirrcrisiss 920,094  ... 846,421 
Units used on works 29,584 l 26,301 
Total accounted fol. 949,678 872.722 
Unaccounted four . 249,416 195,508 
Maximum supply demanded ...... 1,290 kw. 781 kw. 


Dublin.—An inquiry was opened on Friday last into the application 
of the Corporation to borrow, among other sums, £254,000 for 
electric lighting extensions. After an application for aon one- 
ment of the inquiry had been refused, the town clerk (Mr. H. Camp- 
bell) gave formal evidence, and the city accountant (Mr. J. Kerrigan) 
gave particulars of the financial position of the Corporation. Mr. 
Macinerney (for the Corporation) called Prof. Silvanus P. acm a 
who stated that he had considered the scheme prepared by Mr. R. 
Hammond, and regarded it as an excellent one. It involved the 
superseding of the machinery in the present station, which could not 
be used for distributing purposes He thought the Pigeon House 
site an excellent one for a generating station. It was the modern 
practice to have large geneiating stations outeide large centres of 
population. He believed that a site equal to the Pigeon House could 
not be had so cheaply at any other suitable place. They had 
at the Pigeon Houre the great advantage of being close to 
the sea. Among other advantages arieing from that fact he 
mentioned that they would save the cartage of coals. Speaking 
generally, he approved of the system proposed to be adopted. 
There would be no difficulty in combining the present single- 
phase with the proposed three-phase system in Dublin. Under 
all the circumstances he thought the system was the best that could 
be introduced. All experience pointed to the economy of having 
only one station, and small stations were being given up. Ald. 
Meade, chairman of the Electric Lighting committee, stated that the 
idea was to have the best possible system of electric lighting in the 
most economical way. Until last session the Corporation had not power 
to borrow money in order to comply with their provisional order to 
supply citizens with electric current. The 5 would be able to 
generate dnd supply electric current cheaper than anyone else could do 
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it. Mr. Robert Hammond, consulting engineer to the Corporation, said 
he had carried out electric lighting schemes in different parts of the 
kingdom to the value of £2,000 000 sterling. In the earlier days of 
electric lighting Fleet street, Dub'in, would have been looked upon 
as avery good site, but the demand for current for lighting and 
other purposes had so increased that that site was entirely occupied 
now and some alternative tite must be found. Any difficulty of 
distance between the centre of generation and the area of distribution 
had been got over, and economical generation was now more impor- 
tant than economical distribution. The Pigeon House site was 
about three miles from Fleet-street. In the Deptford (London) 
scheme the generating station was five miles from the distribution 
area. There was an extensive scheme for Brighton (Sussex), three 
miles from the point of supply. Access to coal and water were 
important desiderata, and at the Pigeon House there was cheap and 
easy access to sea-borne coal: the eea water was not going to be used 
in the boilers—they would use Vartry water—but they would use 
the sea water for condensing purposes. There was also ample epace 
for extension, and it would: not be a nuisance or annoyance to any- 
one bv smoke or vibration. He looked forward to the time when 
combustion within a city would be deemed illegal. The scheme was 
designed to give a supply of current to the equivalent of 100,000 
8 c.p. lamps. The electricity would be transmitted at 5,000 volts to 
Fleet-street, from Fleet-strect it would be transmitted to 19sub-stations 
as three-phase current of 5,000 volts, and it would be there trans- 
formed down toproper pressure for the working of incandescent lamps. 
Mr. Hammond referred to Mr. Arthur Wright’s new scheme at 
Brighton, for which Parliamentary powers are being sought. He 
said that Mr. Wright's present cost of distribution was 1:684., and 
Mr. Wright said he could immensely economise hy being allowed to 
have a generating station in the outskirts. Witness believed they 
could distribute e'ectri:ity in Dublin at IId. per unit. Under his 
scheme the total annual earnings were estimated at £38,500 and 
the groes profits £21,969. The echeme was so devised that by a 
little extension they would largely increase their profit, bringing it 
up to £34,800. Witness next explained the various items of expen- 
diture in detail. With regard to the supply to the present restricte1 
area, he propo ed to convert a certain quantity of the current at 
Fleet-strect from three-phase to single-phase, and to distribute it 
over tbe present high-tension feeders. "There would be no difficulty 
in working the old district in that manner as part of the new scheme, 
and thus preserve all the present carefully-spent money. In cross- 
examination by Mr. Healy, O. C, who oppesed on bebalf of some 
ratepavers, Mr. Hammond eaid he was told that the Pigeon House 
Fort was available, and he was quite aware it was situated outside 
the jurisdiction of the Corporation. The Corporation could 
build generating works, but must get leave to lay mains. 
He knew it was in the county of Dublin, but it was goin 
to be put into the city by the Corporation extension bil 
Witness was examined at some length,in reference to a number 
of towns in which the continuous-eurrent system of supply 
had been adopted. There was nothing like the proposid 
Dublin installation anywhere in this kingdom, but in many 
American towns high-pressure. alternating current was adopted. 
In all places where the continuous-current system of supply was 
established they. were either old towns or small districts which 
could be worked. by low pressure. There was a controversy as to 
whether continuous-current arcs or alternating arcs were better. He 
had provided a sufficient sum to have either. His present opiuion 
was in favour of utilising an alternating current, but it was entirel 
open, and he had not specified for either yet. The result of bril- 
liantly lighting a city at night was to put down crime and reduce the 
number of police—an arc lamp was equal to a policeman. In reply 
to the inspector, Mr. Hammond said he did not think the success of 
the scheme depended on the passage of the Boundaries Bill. A big 
city's lighting must be laid down on such a basis that it would 
extend. One way of getting the wayleave for those mains outeide 
the jurisdiction of the Corporation was by the consent of the local 
authority; another way was to lay the mains, and then, he under- 
stood, the local authority could not legally take chem up again, He then 
gave some particulars of the Montreal electricity station. The power 
was generated at the Lachine rapids on the St. Lawrence, aud trans- 
mitted to Montreal. They were feeding at the present time about 
1,500 polyphase motors, which were supplied from the lighting 
circuit at low pressure. At New York the system proposed for 
Dublin wa: also in successful operation. Mr. S. Z. de Ferranti said 
that he had considered Mr. Hammond's scheme fullv, and had been 
over the ground and over the site of the proposed generating station. 
He approved of the scheme, and considered it capable of supplying 
current to the city on the best commercial basis, The reasons for 
having generating stations outside large centres of population wete 
sound and practical, and that course was being allowed all over 
the world. The present Fleet-street site was suitable for distribu- 
tion, but not for generation. To hix mind the system was absolutely 
as good as any other, and broadly speaking, it was the most econo- 
mical way of supplying the city with light and power. The three- 
hase syetem was better for power and lighting where there was a 
arge area. With a three-phase tramcar motor they would require a 


double trolley wire overhead, and he would like to know where 
they would be if they had their present sy-tem of cobwebs doubled. 
The cost of generating at present must be very much higher than it 
would be under the new plan. He thought it would take about two 
vears before the Pigeon House system could commence to run. Mr. 
W. B. MacCabe, the assistant waterworks engineer to the Corpora- 
tion, and Mr. Mark Ruldell electrical engineer anl electrical 
superiatendent for the Corporation, also gave evidence. 

"esterday (Thursday) the witnesses for the Corporation included 
Mr. Spencer Harty, city engineer, and Mr. H. Hellins, resident 
engineer of the main drainage works Mr. T. M. Healy, MP, 
opened the case for the opposition, on whose behalf Mr. Arthur 
Wright gave evidence and was uuder cross examination by Mr. 
Sevinour Bashe when the inquiry was adjourned. 

The Dublin United Tramways Co., under date 26th inst., have 
repeated their offer to the Dublin Corporation of November, 1897.“ 
to undertake to supply current to the Corporation for the electric 
lighting of the city. The company now offer to deliver to the Cor- 
poration at Ringsend, at all hours of the day and night, all the 
electric energy required for public and private lighting and for 
motive power. The company consider that, with the exceptional 
advantages they possess, they could with profit to their shareholder: 
deliver current to the Corporation at a price below Mr. Hammond's 
estimated cost of civic production. "The following are the terms 
offered bv the company :— 


Cost under Mr. Hammonli 

For a consumption of— scheme, including loss on tranfor 
mation— . 

660,000 units.... 24d. per uni suus 4:55). per unit. 
1,300,000 dwo 21d. doo .. S8'D. do. 
2,600,000 do. VF 245d. do. 


Under this proposal it is urged that the Corporation would ret in 
the entire monopoly and control of the electric lighting of Dublin, 
and would deal exclusively with consumers, while the Tramway Ca. 
would be employed solely as manufacturers of current. If th: 
Corporation should be disposed to entertain an offer from the Tram- 
way Co. to undertake, under civic regulation and control, the entire 
business of distributing as well as generating electric energy for 
light aud power in the city, the company would be prepared to con- 
tract on the following basis: 

1. The company to take a transfer of the lighting order and of all the 
electric lighting property of the Corporation. 

2. The company to assume the existing liabilities of the Corporatio}, 
and the repayment of the loan with interest. 

3. The oompany to supply electric energy for all purposes at a price 
calculated not to exceed an average for the first million units of 4!d. pet 
unit, fur the second million units 4d. per unit, and for all in exceas of the 
second mil ion units 3d. per unit. The company to hand over to the 
Corporation any surplus which they may realise in e:cess of the forego:ng 
average prices. 

4. Electric energy for public lighting, included in the above average 
prices, to be supplied at 24d. per unit. 

Dundee.—The amount of electricity rental in February was 
£170. 19s. 8d, making £6,033. 163. 7d. for the past ten months, aa 
increase of £1,107. 6s. 11d. over the corresponding period last year. 


Electricity in Mining.—At a recent meeting of Hannan: 
Mount Ferrum Gold Mines (Ltd.), the chairman (Mr. J. Head) 
said they began their boriag operations with steam power, but fouad 
that caused so great a strain on the boilers that electric power was 
finally introduced, and with that their machinery had been working 
satisfactorily and boring had been going on at a reasonably rapid rate. 

In a circular issued by the joint managing director of the Hampton 
Plains Estate (Ltd.) it is stated that the electric power station forth: 
Victorian Deep Leads properties (in which the company is interested) 
has been completed and the whole of the generating pan installed, 
and is ready to supply power to the various shafts. The whole of the 
pumping and hoisting plant will be ran by electric power. 


Electricity in the Bast End.—Some time ago the County of 
London Co., which possesses electric lighting 7 for the districts 
of Limehouse, St. George's in the Easr, and Mile ends gare formal 
notice to the local authorities of these districts that they proposed 
to put their provisional order into force. The two first-namel 
eee approved the . proposals, but objection ws 
taken by the Mile End Old Town Vestry, who appealed to the Board 
of Trade, as no steps had been taken to put the order into force 
within the p?riod specified (two years). en the matter came 
before the Board of Trade the Vestry’s objectioas were, however, 
confined to the lack of information contained in the notice and plan: 
submitted by the company ; and we underatand that the Board of 
Trade have decided iu favour of the Vestry on this technical point, 
and accordingly fresh notice will have to be given by the company. 

A conference was held yesterday (Thuraday), at the Board of Tra lle. 
to consider the applications of the Vestries of Mile End Old Town 
and St. George’s-in the-East for provisional orders The County of 
London Co. already possess electric lighting powers for thes 
districts. 


Exhibition. An exhibition is now running at Bingley Hall, 
Birmingham, described as the sixth exhibition of engineering an 
JJ! ⁵mw pp p OL E 
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general trades. The exhibitors include a number of leading firms of 
engineers, and the exhibition is noticeable for a more than usually 
complete show of gas engines. An attractive feature is the dieplay 
of electrical apparatus, chiefly for domestic installations. 


Hanley.—Sanction to a further loan of £5,019 for electric lighting 
extensions has been obtained, and application is to be made for a 
loan of £9,500 for refuse destructor works. 


Hornsey (London).—A meeting of ratepayers was convened by 
the District Council last week to discuss whether expenditure should 
be incurred in opposing the bill of the North Metropolitan Electric 
Supply Co. Mr. C. F. Cory Wright, J.P., who pre-ided, said the 
Electric Lighting committee had before them the report of an expert 
with regard to their electric lighting order. The committee had 
invited the companies who had applied for powers to supply the 
district with current to submit tenders, A resolution was carried 
to oppose the North Metropolitan Co.’s bill. 


Horsham.—Fifty-Lite firms have tendered for the supply of 
electricity generating plant recently advertised, and these tenders 
have been referred to the consulting engineer (Mr. W. C. C. Haw- 
tayne) for analysis and report. 


Ilford. —Formal sanction to a loan of £70,000 for electric lighting 
and electric tramway purposes has been obtained by the Council. 


Lancaster.—At a meeting of the shareholders of the Lancaster 
Tramways Co., on Saturday, the offer of the Corporation to pur- 
chase the tramway between Lancaster and Morecambe in order 
to work it in conjunction with the projected system of municipal 
electric tramways which they propose to construct at a cost of 
£70,000, was rejected. The company's lease has 11 years to run, and 
the offer of the Corporation is 15s. per ordinary share (£1 each) and 
£1 for the preference shares (also EI each). The shareholdera 
decided to entertain no offer under £1 per share. The Corporation 
have now dropped the purchase clause of their Bill. 


Light Bailways.—The inquiry into the application to construct 
a system of light (electric) railways in the county of Middlesex was 
resumed on Monday, when the Earl of Jersey said that on Saturday 
the Commissioners wert over the proposed routes, and would not 
sanction line No. 4 (North Finchley to Hampstead) ; and the same 
comment would apply to part of No. 8 (No 4 to Hendon station). 
Mr. Carrington, for the promoters, said that under the circumstances 
he withdrew No. 7, which was for a line to run from Stanmore. He 
also withdrew No. 5 from Hampstead to Neasden and the remainder 
of No. 8. Evidence as to the Finchley portion of the ssheme was 
taken, and the inquiry was again adjourned. 

An egy was held at Barnet on Wednesday into the application 
of the Herts County Council and the Metropolitan Tramways and 
Omnibus Co. for an order authorising the construction of light elec- 
tric railways in Hertfordshire. . 

The Battersea Vestry on Wednesday decided to support the appli- 
cation of the London County Council for powers to construct light 
railways Nos. 1 and 2 (in Clapham, Wandsworth, &c ) at the forth- 
coming inquiry by the Light Railway Commissioners. 

London County Council.—At Tuesday's meeting a report was 
presented from the Finance committee on an application by the 
Shoreditch Vestry for a loan of £96,000 to cover cost of erecting and 
equipp ng a new electric generating station. The building works 
required £32,098, but as drawings were not yet completed, the com- 
mittee recommended that sanction be given for only £28000. The 
neag works would require £63,905, but as the type of boiler 
to be adopted and the arrangement of steam and other piping had 
not been settled, the committee proposed that only £42,000 should 
be sanctioned. The recommendations were agreed to. 

The recommendations of the Improvements Committee to con- 
tribute a sum up to £11,750 for the widening of. West-biil, Wands- 
worth, on condition that the Wandsworth Board of Works did not 
oppose the Council's scheme for the construction of a light railway 
from Clapham to Putney, or any similar scheme, met with some 
opposition, Mr. Cohen, M.P., expressing the view that the Council 
would not so glibly vole money for improvements if it were not for 
the tramway scheme. The vote was agreed to. 

It was agreed, on therecommendation of the Highways committee, 
that the Council chould take proceedings against the London Electric 
Supply Corporation in respect of “failure to maintain a proper 
supply of electric current" within the area of the Greenwich District 
Board of Works. 


London County Council Loans to Local Authorities.—A 
conference of London Vestries interested in electricity supply was 
held at Islington on Thur:day last, to discuss the method of procedure 
1 by the London County Council in connection with loans to 
local authorities. The Islington, Fulham, Hammeramith, Hampstead, 
Newington, St. Pancras, Shoreditch, and Whitechapel Vestries were 
represented. Mr. G. S. ELLIOrr, L C. C., presided, and explained 
that matters were almost at a deadlock at the electric lighting 
Works of the Islington Vestry in consequence of the refusal of tbe 
Council to sanction the full amounts required for developments. At 
the outset he thought the Council was right, but upon making 
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further inquiries he found that the Vestry had supplied every neces- 
sary detail. The Council agreed to sanction loans for £10,000 and 
£38,000 in place of £13,200 and £56,261 asked for, and the Vestry 
had declined to accept the Council's offer. Mr. W. F. Dewey (vestry 
clerk of Islington) read the correspondence with the Council, and 
Mr. DRYDEN (chairman of the Islington Finance committee) moved — 

That this conference of representatives of local authorities in the 

mewopolis who are also electric lighting undertakers is of opinion that the 
p ure of the London County Council in connection with sanctions to 
loans for electric lighting purposes is not warran' ed by statute or by the 
practice of other sanctioning authorities, and that such procedure tends to 
undue delay in the carrying out of important works, as well as to unneces- 
sary expense and waste of official time on the part of the local authorities 
en in such works. 
Mr. T. GREEN (Fulham) seconded, and after discu:sion the resolu- 
tion was adopted with only one dissentient, but several delegates not 
voting. Dr. Situ (St. Pancras) said the Islington Vestry appeared 
to have tied their own hands by passing a resolution not to commence 
any work without the sanction of the County Council. Had St. 
Pancras waited for the sanction of the Council before they proceeded 
with different works, the electric lighting of the parish would probably 
not have been completed now. The CHAIRMAN said that sec. 183 of 
the Metropolis Local Management Act said nothing beyond the 
granting of ancon in writing, and that was the only reference in 
the xe of the Act to the matter. Mr. R. Gorpow (Islington) 
moved — 

That, in the opinion of this conference, the practice of the Local Govern- 
ment Board of holding a public inquiry in the locality by a competent 
inspector, at which opportunity is afforded to ratepayers who may object to 
attend and state their objections, and where, in the absence of such : bjec- 
tions or other special circumstances, the ex parte evidence of the offic als 
and experts of the authorit applying for tbe loan is accepted as sufficient 
to justify the application, should ollowed by the County Ccuncil. 

On a show of hands the voting for this prope was equas and the 
motion dropped. On the motion of Dr. RoBrNsoN (Shoreditch) a 
resolution was agreed to :— 

That the London County Council be requested, in their forms for detailed 
particulars, to follow the d of Trade forms, so as to harmonise witb 
the bookkee; ing system in which electricity accounts are bound to be kept. 

Manchester.—A special sub-committee has been appointed to 
visit Berlin and Hamburg, to report upon the administration of the 
tramway service in those cities The committee will consist of 
Councillors D. Boyle (chairman of Tramways committee) and W. H. 
Wainwright, Dr. Bishop, and J. M. McElroy (gener.l manager of the 
tramways department). 


Mangotsfleld (Bristol) —The Parish Council are considering the 
question of improving the lighting of the district, and information as 
to the cost of electric and gas lighting is being collected by the chair- 
man (Mr. Latrobe). 


Marylebone (London) .—4A conference was held at the Board of 
Tiade last week in eonnection with the application of the 
Marylebone Electric Lighting Co. for a provisional order. Opposition 
was offered by the Metropolitan Electric Supply Co. (who already 
possess powers for the district), the Marylebone Ve-try (who are 
anxious to obtain powers, and who have endeaveured to obtain 
55 of the Metropolitan Co.’s undertaking in the district), and 

y the London County Council (whoee representative supported the 
views of the Vestry). After hearing the arguments of the various 
parties, Sir Courtenay Boyle, K. C. B., reserved decision. 


Newbury.—The Council have decided to call in an electrical 
expert to report upon the question of putting their provisional order 
into force. 


Nowcastle-upon-Tyne.— Application has been made for sanction 
to borrow £10,000 for the electric lighting of thoroughfares through 
which the tramways will run. Nearly 200 arc lamps will be erected. 


Opposition to Electric Power Schemes. At the present time 
local authorities are doing their utmost to procure the rejection of the 
bills now before Parliament for powers to generate and supply electric 
current in bulk. Judged by the proceedings at a recent public 
meéting at Moss Side no very great alarm is felt by the generai 
public at the prospect of these bills being passed, as at the conclus:on 
of an ordinary meeting of the Council a public meeting was held to 
confirm a resolution that the Lancashire Electric Power Bill and the 
Manchester Corporation Tramways Bill should be opposed. No 
member of the public put in an appearance, but a formal resolution, 
sanctioning the opposition, was proposed by the chairman and carried, 

The Glamorgan County Council have declared in favour of the 
main principles of the South Wales Electrical Power Distribution 
Bill, and opposition is to be confined to the insertion of clauses 
for safeguarding the Council's interest in roads, bridges, and 
thoroughfares under their control. 

Paisley.— The financial statement of the electricity department 
for tbe year ended Dec. 31‘ gives the loan capital at £60,000, of 
which borrowing powers have been exercised to the extent of 
£51,520. The working expenses amounted to TI, 475. 3s. 74d., 
interest to £1,039. 11s. 4d., and with £681 for sinking fund made a 
total of £3,195. 148. 114d. The revenue amounted to £1,307. 14s. Id. 
—£1,037. 133, 7d. for private and £270. Os. 6d. for public lighting. 
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The deficit was EI, 888. Os. 104d., and is chargeable to the Gas Cor- 
poration. The accounts have been passed. 

The Council have arrived ac an understanding with the 
Glasgow District Tramways Co. as to the construction of electric 
tramways. The company acquire the right to lay, electrically equip, 
and work tramways within the burgh for 42 years, the Corporation 
retaining the right of purchase at 25 or 35 years upon a valuation. 
The company are to pay a rent of £400 per annum for the first five 
years and £500per annum after. Current is to be taken from the 
Corporation. 


Para (Brazil).—A considerable improvement in the tramways 
system of this city is taking place as electric traction is superseding 
the old horse lines. Nearly al the locomotion in this eity is performed 
by the tramways. 

The shipments of india- rubber from Para during 1898-99 totalled 
25,246 tons, of which 14,029 tons were * fine.” This compares with 
22,218 tons in 1897-98 of which 12,337 tons were “ fine.” The State 
of Para was responsible for nearly 10,000 tons of the 1898-99 crop. 

Poplar (London).—-On the recommendation of the electrical 
engineer (Mr. A. Blackman) it his been decided to light 13} miles 
of side streets with two 8 c.p. incandescent electric lamps upon 
each existing lamp-post. The additional cables are to be supplied 
and laid by the British Insulated Wire Co. in extension of their 

resent contract at a pro rata charge. The Board's surveyor will, 

owever, execute the necessary street work. Tenders are to be 
invited for the conversion of the existing lamp-posts in accordance 
with the design prepared by Mr. Blackman, and application is to be 
made to the London County Council for a further loan of £16,150 
to defray the cost of the proposed extensions. 


Private Bill Legislation.—The City and South London Railway 

Bill was read a third time in the House of Commons on Friday. 

The Glasgow District Tramways Bill was considered by the House 
of Lords Standing Orders committee on Monday. The object of the 
bill was to authorise two systems of tramway, one on the south and 
the other on the north side of the Clyde. The County Council of 
Dumbartonshire had refused consent, and the promoters had to strike 
this portion out of the bill The bill, shorn of this portion, was 
allowed to proceed. 

A House of Lords committee has passed the Ipswich Corporation 
bill authorising the borrowing of £153,000 for the construction of 
electric tramways and carrying out improvements. 

The Burnley Corporation Tramways Bill has been pa:sed by a 
House of Lords committee. 


Rickmansworth.—The Works committee are considering tbe 
proposals submitted by Mr. F. J. Warden Stevens for the erection 
of electricity works. 


Rotherham.— An inquiry was held here on Wednesday into the 
application of the Corporation to borrow £26,969 for electric lighting. 
The assistant town clerk (Mr. Thurgarland) supported the applica- 
tion, and gave particulara of the assessable value of the district and 
of the steps taken in connection with the undertaking. Contracts to 
the amount of £15,138. 1s. 8d. bad been conditionally let. The arc 
lighting section bad, however, been deferred. Mr. B. M. Jenkin, 
partner of the consulting engineer (Prof. Kennedy), gave technical 
detaile. He said the station would supply current tor public and 
private lighting, and the system of supply would be the continuous 
current three-wire at 230 volte. The plant would be capable of 
eupplying current to the equivalent of 10,000 8 c.p. limps wired for 
private lighting. The total capacity of the generating station would be 
slightly over 200 kw., and two storage batteries, each of a capacity of 
250 ampere-hours, would be provided. The mayor (Mr. G. Gummer) 
also gave evidence in support of the application, which was un- 
opposed. 


Runcorn In a report recently prepared for the Council, the con- 
sulting engineer (Mr. T. L. Miller) recommends the erection of 
electricity works capable of supplying current to the equivalent of 
2,500 8 c.p. lamps alight at one time, or 4,100 8 c.p. lamps fixed in 
consumers’ premises, at a total estimated cost of £20,600. The 
report states that, assuming the echeme for the construction of an 
electric tramway between Weston and Warrington and the bridge 
between Runcorn and Widnes to be successfully carried through, 
and the Council had the contract to supply electricity, as was pro- 
pos a handsome return would be mate on the capital expended. 

he most suitable system of distribution was the direct current 
three-wire, with 230 volts pre:sure at consumers’ terminals. The 
maximum demand system of charging—7d. per unit for one hour's 
maximum, and 2d. per unit afterwards—was also recommended. 
The report has been discussed by the Council, but it has been decided 
to take no action at present, 

St. Pancras —At a meeting of the Vestry on Wednesday it was 
reported that the accounts of the electricity undertaking for the 
past year, which were very satisfactory, would be presented at the 
next meeting by the Electricity committee, when certain reductions 
in the prices charged for current would be recommended. An 
expenditure of £473 for extensions of mains in Allcroft-road and 
King's Cross-road has been sanctioned, i 


The salary of Mr. J. T. Baron, resident engineer at the Regents 
Park station, has been increased from £300 to £310 per annum, with 
apartments, coal and light, and with annual increments of £10 toa 
maximum of £350. 


Salford.—An inquiry will be held on April 5 into the application 
to borrow £227,392 for electric tramway purposes. 


Shanghai.—Dr. Cassirer and Co, of Charlottenburg, Berlin, 
recently obtained an order for the supply of about 20 kilometres of 
telephone lead cable, with paper and air insulation, in connection 
with the scheme for the erection of a telephone exchange at Shanghai. 


Ship Lighting.—The new Cunard royal mail steamer * Ivernia " 
has been provided avith electric lighting plant by Mr. Marsden, 
Glasgow. A small electric motor has been erected in the hair- 
dre:ser's shop for hair brushing, and ventilation is effected by means 
of electrically-propelled ventilating fans. | 

Smethwick.—It has been decided to engage an expert to report 
upon the terms of the Midland Electric Corporation for Power 
Distribution for supplying electric current in the district. 


Smoke Nuisance.—At the Westminster Police Court, on 
Tuesday, the Westminster Electric Supply Corporation were again 
summoned for smoke nuisance on three different days at their 
Milbank-street station. For the defence Mr. Fowler, solicitor, said 
the directora regretted the offence, but they could not help them- 
selves : they had paid 402. a ton for coal, some of which was not 
smokeless, and they had tried many expensive appliances. They 
were now erecting a large fan to increase the draught. Mr. Horace 
Smith said he must see the law, as it stood, was not broken, and 
fined the Corporation £30 and costs on the three summonees. 

Spennymoor.—The Council have accepted the conditions of the 
North of England Electric Supply Co. for establishing electricity 
works, The company is applying for a provisional order. 


Teddington. The Council have resolved t» apply for a provisional 
electric lighting order. The application of the Richmond (Surrey) 
Electric Light and Power Co. has already been abandoned, and that 
of the Twickenham and Teddington Electric Supply Co. is being 
opposed. 


Telephone Areas.—The secretary of the Walsall Chamber of 
Commerce (Mr. F. Rathbone) reported at the anuual meeting of the 
Chamber on Monday that he had been in communication with the 
National Telephone Co, urging that Walsall should be included in 
the Birmingham area, which included places farther away from 
Birmingham than Walsall. He had received a reply intimating that 
the boundaries were fixed by the Post Office, who had control of the 
trunk lines, In fixing boundsries there were sure to be some 
anomalies, and there was no likelihood of any change being mad». 
Further steps are to be taken by the Chamber to remedy what i; 
regarded as a grievance. l 


Telephone Facilities at Pembroke (Dublin).—An agreemen 
has been arrived at between the District Council and the National 
Telephone Co. in regard to the laying of underground pipes and con- 
duits for the company's wires. The terms are: £10 per annum per 
mile of trench opened, 10s. per manhole, 12 fire alarms at £3. 10s. 
per annum each, one exchange wire to the Town Hall free, one 

rainage works wire free, one electricity station wire free, 1s. per 
annum per pole for poles, and sub:eribers to be on the same terms a 
those in Dublin city. 


Telephone in North London —At the Islington (London) 
Vestry meeting last Friday a communication was received from the 
National Telephone Co, asking for an extension of time to retain 
certain wires, as without this extension they would have to dis 
connect subscribers. The Works committee deal with the matter. 


The Nernst Lamp.—The Allgemeine Elektricitäts Gesellschaft 
owners of the Continental patents of the Nernst lamp, announce that 
the manufacture and production of this lamp have been demon- 
strated, and they hope to be able to placa the naw lamps upon 
the market in the autumn. Steps are being taken, in conjunction 
with the banking house of Rothschild Frères, for the manufacture of 
the lamp in Paris, and for this purpose it has been arranged to 
transfer some of the workmen at the Berlin works to the French 
capital. 

Todmorden.— Messrs. Medhurst and Page have been appointed 
consulting engineers to prepare a report on the proposed electricity 
supply and traction scheme. 07 

Walker.—Terms have been arranged with the Newcastle-upon- 
Tyne Electric Supply Co. for supplying electric current for public 
and private lighting in this district, and opposition to the company 
bill has been withdrawn. 

Walsall.—An inquiry was held on Friday into the application of 
the Council to borrow £15,000 for electric lighting extensions. The 
town clerk (Mr. J. R. Cooper) said the electricity undertaking was 
making steady progress, and last year (the fourth, year of working) 
there was a profit of £61. The demand for electric current had out- 
grown the present capacity of the station. Last year the output wà* 
50 per cent. in excess of the previous year, and the Corporation, with 
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a view to encourage the use of electricity, had reduced the price of 
current for motive power, with the result that a further con- 
siderable increase in the demand was anticipated. Extensions 
had therefore become an absolute necessity. The loins already 
ranctioned amounted to £30,350. Mr. Brownhill (chairman of 
Electric Lighting committee) and Mr. Alex. Wyllie (borough elec- 
trical engineer) gave evidence as to the details of the scheme. There 
was no opposition. 

Electro-Harmonic Society.—A smoking concert (the last con- 
cert of the season) will be given this (Friday) evening at the Inter- 
N Hall, Café Monico, Piccadilly-circus, London, W., at 
8 o'clock. 


COMPANIES' MEETINGS AND REPORTS. 
London Electric Supply Corporation (Ltd.). 


The ordinary general meeting of the shareholders of this corporation 
was held at the Cannon-street Hotel, on Wednesday, under the presidency 
of the Right Hon. Lorp WawNTAGB, V. C., K. C. B. 

The SECRETARY (Mr. H. C. Carter) having read the notice calling the 
meeting, 

The CHAIRM AN said: I am pleased to welcome a good attendance of 
sharebolders to-day. You have come to hear the accounts which your 
directors will give to you of the company’s proceedings during the past year, 
but before doing so pe mit ms to introduce to you Sir Wil, iam Preece, 
who sits on my left, whom we have elected on the board in place of Mr. 
Roger de Quincey, who resigned owing to ill-health. We are fortunate in 
having obtained the services of my distinguished friend. The report has 
probab'y been read by you, and with the interest it deserves, and I pre- 
sume that we may take it as read. I shall therefore proceed to make a few 
remarks in connection with that report and accounts. It will b» seen that 
we have increased our lamp connection during the year by 18,587 lights—an 
increase of less than half the number we expected and would have obtained 
(seeing that this increase was obtained almost entirely during the firat six 
months of the year) but for the unfortunate default on the part of our 
contractors in the delivery of the additional plant we had ordered to meet 
the requirements of last winter. When I last had the pleasure of addres- 
ing you, I gave you particulars of the additions to our plant and machinery 
which we had arranged and contracted for during the year 1899. The most 
important of these additions, so far as it affected our general supply, was 
the contract we had entered into with a high-class firm of- boiler 
makers for six new boilers of 400 H.P. each. This order was given 
in November, 1898, and delivery was guaranteed on May 31, 1899, under 
a penalty of £50 per week for every week's delay thereafter. The boilers 
were not finally completed until the middle of November. In the 
meantime our lamp connections had increised, in accordance with 
our estimates, with the result that we were unable to take out 
the existing boilers for the thorough overhaul which they always 
receive during the summer and autumn; and as ths load increwed on the 
approach of winter, it was with the utmost difficulty, and only with 
unremitting care, that we were able to fulfil our obligations in th» 
manner we did. Unfortunately, it was not only in the case of the naw 
boilera that we were disippointed, but in every contract we entered 
into for new work we hai the same uufortunat»s experience. Our 
new coal transporter, whith was contrasted to bə completed on 
October 4 last, was not finished until February. The contract we 
had entered into for the heightening of our chimneya, to give us 
a better draught and greater economy, was stopped by the County 
Council, the reason given by them being that the existing chimneys would 
not carry the extra weight. The water-softening plant, which we had 
contracted to be completed ia the beginning of October, was only 
finished this month. The exp!anation we have reseived from the 
various contractors as to the caus3 of these delays has be n to the 
effect that during last year the engineering and allied trades were so 
congested with orders that they were uaable to get the necessary 
materials to fulfil their contracts. I believe that other companies 
have experienced similar difficulties, The penalties which we were 
able to impos» for these delays were altogether inadequate to 
compsn:ate us for the lo:ses we have suffered. The one pleasing 
feature in connection with our troubles during the past winter is that not 
one of them was due to electrical causes. They have all been connected 
with our steam system, and are to be attributed almost entirely to the non- 
delivery of the boilers. I think it is well to emphasise this fact, as these 
difficulties were entirely beyond our control, such as might happen in any 
class of business, and hai nothing to do with our system of supply. If you 
will now turn to the azcounts, I will draw attention to them in turn. They 
ave prepired in the form prescribed by the Board of Trade, and are 
very full and comprehensive, They contain particulars of all our 
expenditure—both capital and revenue—under almost every heading 
that can be devised. The first account that I need draw your attention 
to is the capital account. On referring to that, you will see that durinz 
the year we have spent a total of £52,755, while the addition to our 
loan capita! has been £9,870, being the deposit on the issue of £59,000 
additional 4 per cent, debenture stock, which, I am pleased to say, 
was largely over-subacribed. The firat item of importance in this 
account is that of plant and machinery, on which we have ex- 
pended during the year the sum of £24,056. For this expenditure we 
have received a new 900 H.P. plant, which was completed in 
September last; we partly paid for the six new 400 H. P. boilers, 
we have paid the final instalment on our 2,000 H.P. plant, the 
final instalment on the condenser, the first instalment on the waters 


softening plant, the new coal transporter, the new coal storage floor, 
the new well we are sinking, and the alteration of our furnaces 
to make them smoke-consuming. The next item is mains, on which we 
have expended £12,599. For this we have laid 22,251 yards of new 
mains (trunk and distributing), bringing our total length of mains now 
laid up to over 106 miles. The next five items—namely, transformers, 
meters, electrical instruments, and tools—represent the amounts expended 
on these gooda to meet the normal increase of business. The next item i3 
distributing station and offices, on which the sum of £7,066 has been 
expended during the year. This sum represents the purchase of the lease, 
with 58 years to run, of the offices and station in Cockspur-street —a most 
advantageous purchase to the company, considering the value of property 
in the neighbourhood and that the London County Council has purchased 
the whole of ths property surrounding our station. H id they secured this 
property in addition, it would have formed one complete blozk, and we 
should probably have had to vacate our premises, and the amount we 
have already expended on the station—a very considerable sum — would 

have been lost. This has been æ most fortunate transaction, and I point 
to it with pride. It has been carried out by the tact, the discretion, and 
the careful supervision of my friend on my right, the managing director 
(Mr. R. Stewart Bain), and we have obtained a most advantageous bargain 
in purchasing this freeho!d, which i: in close proximity to our station. I 
consider this transaction is extremely satisfactory, and I desire to draw 
your special attention to it. We should have had very great 
difficulty in finding another stition which would have suited our 
requirements in the neighbourhood, The sum I have mentioned includes 
the cost of entirely remolelling aud the addition of a new floor to 
our offic:s, of which we were much in need. You will see from the 
note at the bottom of this account that the total amount which has 
been written off for depreciation and obsolete plaut is £227,555 —a very 
considerable sum, and one which I think it is well we should not lo e 
sight of, in view of our being asked what amounts we have set asile 
as a reserve fund to meet depreciation. This depreciation, gentlemen, 
ought to last us for a considerable time. The next account is the revenie 
account. It will be seen that the gross revenue for the year was £72,901. 
As the gross revenue for the year 1898 was £67,099, this is an 
increase of £5,801. "Tae total expenditure, however, rose from £43,265 
in 1898 to £51,353 in 1899—an advance of £8,087. This in- 
crease is almost entirely in the cost of generation, th» advance in 
that department alone being £8,005, leaving an increas2 of only about £80 
for the year in all other departments. This large advance in the genera- 
tion cost is almost entirely made up of four items namely, coa!, water, 
wages, and repairs ; and to a very large extent it has been cause l by the 
circumstances I have already explained—namely, the default of our con- 
tractors in delivering our new boilers. This reacted on our whole stꝛam 
system, owing to the existing plant being over-strained, thus causing 
inefficiency and breakdowns. In addition, however, to this we had other 
difficulties to contend with. For example, the increas? ia our coal bill for 
the year is £4,223. We had great difficulty in obtaining a supply 
of Welsh coal during th» greater part of the winter quarter, owing to th» 
Government having requisitioned almòst the entire output of the We'sh 
coal-fields in connection with the outbreak of war in South Africa. 
During this period we had to purchase any class of coals we could get, a 
large proportion being an inferior class of North Country coal, which, 
being unsuitable for our boilera, caused a much greater quantity to be con- 
sumed. The water bill shows an increase of about £1090. This 
was caussd by our having temporarily to discontinue the u:e of 
our own wells, owing to the action of that water on our boiler 
tube: aud using tha water supplied by the Kent Water C. 
entirely. The advance in the wages bill is about £1,000, aal 
in the repairs and maintenance about £1,500, this latter increase beinz 
almost entirely confined to engines and boilera, and directly attributable 
to the causss I have already explained. You will probably consider it 
uonecessary for me t» explain in detail the other items in this account, 
which are set forth in very full detail. The total of all the other depart- 
ments only showa an increase of about £80 as compared with the previous 
year, and it only represents 2d. per unit sold, which shows our company to 
be one of the most economically inanaged in the kinzdom. (Applause.) The 
balance carried to net revenue is £21,547, which, with the amount brought 
forward from last year and thesum received as interest, bringa the total t» 
the crelit of this account to £25,412. Out of this was paid the interest 
on the debentures to Dec. 531 namely, £8,000—and as we had earned the 
interest on our preference shares for the half-year endc June, we thought, 
it would meet your approvalif we paid that by way of an interim divi- 
dend. Tais a nounted to £7,476, leaving a sum of £9,936 now to be dealt 
with. You will see that the board propose to deal with this as fol. 
lows: by the payment of the dividend on the preference sbares for the 
second half of the year at the rate of 6 per cent. per annum, and by 
making a provision of £1,000 for special rebates. We desire to deal 
as liberally as we possibly can with those of our customers who 
were specially affected through our temporarily impaired supply by giving 
them a special discount off their accounts, and we hope this amoun; 
wll go a long way towards meeting them. The sum we propose 
to carry forward--namely, £1,460—is less than last year, but the 
board considered that you would prefer baving the full dividend and 
carrying forward a smaller amount. I might say here that, considerinz 
the difficulties we have had to contend with during the last three 
months of the year, I should not have been at all surprised if we hid 
been compelled to reduce this dividend. I am glad that it has not 
been necessary to do this. I must say that this result has been 
obta‘ned through the unremitting care and energy which have bzen 
displayed by our staff and by our officials especially. I think it ia 
only due that I should mention this in the presence of Mr. Bain, who 
has bad a very anxious time, and all those who have so carefully, 
unremittingly, and so industriously worked under him, (Hear, hear). 
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The next account—namely, the general balance-sheet— calls for no 
special comment. Having now explained these accounts, I hope to 
your satisfaction, I shall proceed to give you an account of what 
we propose to do in the way of additions and improvements during the 
current year. I shall preface this statement by saying that it is our inten- 
tion to improve the whole of the machinery and the general working of the 
station during the summer, so as to ensure that our supply during the next 
winter shall be thoroughly efficient and reliable. We have ordered two 
new engines of 450 H. P. each from Messre. W. H. Allen and Sons, of Bedford, 
by means of which we hope to run the station during the hours from mid- 
night to sunrise, and which will enable us to shut down the whole of our 
large plant during this period. These engines are to be delivered in June. 
We are putting down another battery of new boilers, six in number, each 
boi'er being 400 U. p. and of the E:onomic " type. Thess boilers are 
guaranteed for delivery in May, and in view of the delay which took 
place in the delivery of the previous six, we have been in communi- 

cation with the makere, and they inform us that we shall have 
delivery within the contract time. In addition to these new boilers, 
we have entered into a contract with the Babcock and Wilcox Co. 
to rebuild 12 of our old Babcock and Wilcox boilers, which will 
practically make them as good as new. Our improvements in our steam 
system do not end here. Our consulting engineer (you will see we have now 
got a consulting engineer) has designed a complete new system of steam pipes 
for the whole of the station to replace the existing system, which has been 
found to be inefficient and extravagant. By means of this new system we 
shall be able, should we require to do so, to shut down one side of the station, 
which we are unable to do at present. Again, as the County Council pre. 
vented us from heighteniug our present chimneys, and as it is necessiry that 
we should have more draught for our new boilers, we have placed a contract, 
which is being proceeded with rapidly, for a new chimney 240ft. high, which 
will give us all the draught we require for the whole of our boilers and 
allow for a considerable extension. It will also enable us to a considerable 
extent, we hope, to get rd of the smoke nuisance, in connection with 
which you may know there has lately been a considerable amount of agita- 
tion. As our water bill is now very great and continually increasing, we are 
sinking a large well at Deptford, from v ich we hope to receive the whole 
of our supply. This will be of a depth of 450ft. It will be within your 
recollection that we had two tubular wells at the station, which for a con- 
siderable time gave us a very good supply aud considerably reduced our 
water lil. Unfortunately, surface water appears to have been graduslly 
making its way into these wells, carrying with it chemicals which have had a 
deleterious effect on the boiler tubes, and this has decided us to sink a new 
well to nearly three times the depth and capacity of the tubular wells. In 
addition to these new works, we are reconstructing some of our large 
engines, which will considerably increase their capacity and efficiency. You 
see that the whole of these works are in connection with our steam system, 
and the only addition which we are making to our electrical system is a 
new exciter of 75 f.. These new works which I have deszribed will require 
additional capital. We have sufficient to carry us on until the autumn, by 
which time it may be neces:ary to make a further issue. You will see from 
the report that a resolution on this subject is to be proposed. The meaning 
of itis that, while we have the power under our arrangements with our deben- 
ture stockholders to borrow up to the extent of one-half the nominal share 
capital of the corporation, under our articles the limit of the board’s borrow- 
ing powers is placed at £250,000, and this amount cannot be exceeded with- 
out the sanction of a general meeting. This limit now having been reached, 
the resolution is to ask that the board shall be at liberty to borrow such 
further sums as they may deem neceseary in the interests of the company, 
so long as the total amount of loan capital does not exceed one-half of the 
nominal capital of the company. 

During the year under review the company was rerved with a writ for 
the infringement of a patent in connection with the use of transformers. 
As the matter threatened to be a somewhat serious one, and as it 
affected every alternating-current company in the kingdom, the company 
took immediate steps to defend the action. Every alternating-current 
company was communicated with, and under the able generalship of your 
managing director and your solicitor, Mr. Medcalf, these forces were com- 
biued for a joint defence. A committee representing about 60 lighting 
authorities, both municipal and companies, was formed, of which Mr. Bain 
was chairman, for the purpose of conducting the defence. The action 
was tried before Mr. Justice Farwell on Jap. 22nd last, and went on 
un'il Feb. Ist, and the result was a strong verdict in our favour, 
carrying costs on the higher scale. Although the action was a somewhat 
costly one to fight, from the fact that the expenses were spread 
over so large a number of companies the actual amount each company had 
to pay was not great considering the interests at stake. I understand that 
there is an appeal against this decision, which will also have to be fought. 
I now move the adoption of the report and accounts, and the payment of 
the dividends therein proposed. 

Sir W. H. PREECE, K.C.B., F.R S., seconded the motion. 

In answer to a remark from Mr. Pyke, Mr. STEWART BAIN (managing 
director) said he thought he had better let the meeting know the 
exact position in regard to the company’s office and station in Cockspur- 
street. The London County Council had for some time been a^ uiring all 
the property in that neighbourhood. The only place in the locality which 
that body had not been able to buy—very fortunately for the compapy — 
was that which now belonged to the company, and it was like a wedge 
between the property that had been acquired by the County Council. 
The company had spent over £10,000 in fitting up this station, into which 
they had brought all their mains from Deptford. To remove from this 
property now would mean an expenditure on the company's part of not 
less than. £10,000, making £20, in all. He had foreseen this in the 
early part of last year, and had then entered into negotiations with the 
owner of the property now belonging to the company, and, bappily for 
them, he secured it at a figure which in his opinion was below its value, 


But it was not its absolute value that had merely to be looked at, but 
what its value was to the company. 
The resolution was then carried unanimously. 
The Earl of Crawford was re-elected a director, and the auditor appointed 
by the Board of Trade was reappointed auditor to the company. 
Power was then given by resolution to the directors to borrow such 
further sums as might be required in the interests of the company. 
A vote of thanks to the chairman, directors, and staff was carried 
unanimously. 


The proceedings then terminated. 


Direct Spanish Telegraph Co. (Ltd.). 


The forty-eighth ordinary general meeting of the company was held 
on Tuesday, under the presidency of the Most Hon. the Marquis or 
TwEEDDALE, K. T. 

The MANAGER (Mr. Cb. Gerhardi, M. I. E. E.) read the notice con- 
vening the meetiog and the minutes of the previous general meeting. 

The CHAIRMAN then said: Gentlemen, I have now to your 
approval of the report and accounts, which I presume you will take as 
read. In doing so, I will offer & few remarks on. the principal events 
of the past year. The traffic receipts show a decrease, as compared 
with those of 1898, of £6,352, which is due almost entirely to the fact that the 
long Government messages which passed between Spain and her colonies — 
Cuba and Porto Rico—c «me to an end when peace was made bet ween Spain 
and the United Stater. We have now to depend almost entirely on com- 
mercial messages, which, although much shorter, are more numerous and 
earn, of course, le:s money. The proof of this is afforded’ by the fact that 
our cables carried 25,000 more messages than in 1898. The increase of 
£598 in the working expens-s is nominal, because from this amount must 
be deducted the eum of £242, being rent of the new premises at No. 75, 
Grncechurch- street, wbich we took over at Christmas, 1898, but which 
were not occupied by tenanta until May or June. The portions of these 
not required for our purposes are now let to responsible tenants on long 
leases, and this deficiency will therefore not appear in the future. The 
remainder of the amount is owing to increments in salaries of the company s 
staff and in telegraph stationery, rendered unavoidable by the increase 
in the number of messages. On the other hand, there is a decrease of 
£127 in renewal and repairs of land lines, instrumenta, and batteries Ia 
the extraordinary expenses there is a substantial reduction, as com r 
with those of the year 1898, of £2,372. The expenditure cn the extension 
and alterations of the London station, which were completed early in the 
year, amounted to £181, as against £961 in 1898. Owing to the death of 
an old and valued servant, Mr. J. F. Mills, the late superintendent of the 
London station, who had been 25 years in the company's service, changes 
in the staff had to be made, and the expenses incurred in removing 
superintendents from one station to another amounted to £180. There 
vill, however, ia future be a slight saving in sa'aries to supr 
inteodents, as those recently appointed are receiving somewhat lower 
ta'aries than were paid to their predecessore The renewal of the under- 
ground lines at Bilbao, alluded to at the last general meeting, has 
continued, but has only involved an expenditure of £73. Further 
renewal will take place this year. On repairs to the land lines in 
Cornwall a sum of £312 was expended, and they are now in fairly 

od working order. The break in our Dil»ao cable was found to b: 

ue to kinks and corrosion, The break was repaired and a considerable 
quantity of new cable inserted by the E utern Telegraph Co.'s ship 
“Mirror.” I may mention that this work was done with great 
promptitude and with entire satisfaction to this company. Our 
reservo fund now amounts to £56,000, but inasmuch as it would require 
at least £65,000 to renew the Bilbao cable, not to men! ion the Barcelona 
cable, your board consider it prudent to continue for some time longer 
adding to the rezerve fund. We are now able to recommend the payment 
of a dividend of 4 per cent. on the ordinary shares, but in order to do this 
we have to draw upon our contingency fund to the extent of £1,161. 
Our cables are in good order, the increase in the number of messages se m3 
likely to continue, and I think that we may look forward to the present 
being a prosperous year. I now move the adoption of the report snl 
accounts. : 

Mr. J. DENISON-PENDER seconded the resolution, which was carried 
unanimously. 

Resolutions approving the dividends recommended by the direc:o:a 
re-electing the retiring director (the Marquis of Tweeddale), and re- 
appointing the auditors (Messre. Deloitte, Dever, Griffiths and Co.), were 
adopted. 

A cordial vote of thanks to the chairman and directors terminate! the 
proceedings. 


County of London and Brush Provincial Electric 
Lighting Co. (Ltd.). 

The sixth ordinary general meeting was held on Monday, the Right Hun. 
Lord RaATHMORS presiding. f 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the- 
meeting, and the report was taken as read. n 

The CHAIRMAN said: Gentlemen—On the present occasion it will 
be unnecessary for me to detain you any length of time. You have n 
doubt studied the accounts, with, I hope, the result that you are well 
satisfied with the position to which we have advanced sincs we last 
met, and also with the prospects which appear opening out to ua 
In the presence of the substantial dividend which we have recommended to 
you, and the handsome “carry forward " which accompanies it, I feel that 
it will not be necessary for me to bespeak your forbearance on thia occasion. 
I shall therefore only refer to a few salient points of our progress in the 
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past year. 5 the capital account, you will see that £155,608 was 
expended on our London stations. At least 75 per cent. of that was for 
what we call street work "— mains, transformera, meters, aud so on—and 
that is a kind of expenditure we never grudge, as we regard it as expendi- 
ture which is likely to bring iu a prompt and satisfactory return. As to 
“investments in associated companies," the considerable reduction under 
that heading is of course due to our having parted with our ioterest in the 
Richmond Co. The item of “ sundry debtors,” is made up of amounts which 
were due to us at the end of the year, mainly in to this sale of the Rich- 
mond Co., but also of interest and dividends which had accrued tous from our 
other associated companies, and moneys then owing to us by customers for 
current. The bulk of these debts have been since collected. Under the 
head of “ Liabilities” the small balance of the £200,000 issue of deben- 
tures last year has since come in, but I would call your attention to one 
change which we have made in the form of the accounts under this 
heading, for you will see that the sum of £5,000 which has hitherto 
appeared under the head of reserve bas now been transferred to depre jia- 
tion, repairs, and renewals, and to that £5,000 has been added £6,500, 
which we have set aside from revenue account, and another £4,000 from 
premiums, makiog altogether £15,000 ; and having written off £3,584 for 
1899, there remains the sum in the balance-sheet under this new heading of 
reserve for depreciation, repaira, and renewals—£11,915. The reason, gentle- 
men, we have adopted that change in the form of the accounts is that it isa 
convenient thing, working such a business as we have, to know exactly 
where you are with the amount you have to spend on these services— 
depreciation, repairs, and renewals ; and in this way we earmark what 
we have to apply to that purpose and what we are spending ; and 
the present condition of our company, the amount of assets outside 
our stations—our mains, aud so on, to which this depreciation account 
is specially applicable and appropriate—does not require, we con- 
sider, a separate reserve fund. ith regard to the general re- 
venue account, there is the substantial amount of profit that we 
have derived from our two London stations, which are the main part 
of our business—the part of our investment which we look to iu the long 
run for our main return in the way of substantial profits. I may say 
generally that the profits have doubled or more than doubled within the 
last year. At Dec. 31 the total increase for our two London stations was 
for lamps connected over 50,000 8 c.p., and there was an increase of over 
€0,000 in the applications. The units sold had increasel by almost 100 
per cent. That is shown in the accounts, but since Jan. 1 we have received 
further applications from our northern districts fur the equivalent of 
8,185 8 c.p. lampe, and from our southern districts for the equivalent of 
6,005, or together 14,190 lampe, while the sales of current show an increase 
of 75 per cent. above the increase of last yesr. Some of our expenditure 
on these northern stations is of course for the present necessarily unpro- 
ductive, and some of it—as in the case of our expenditure in the new 
districts of western Holborn, St. Giles's, and Camberwell, where we only 
commenced the supply in the autumn of last year—bas not yet bad time 
to show us what profits we may expect in the future; but so 
far as we can form a judgment, I think we may say confidently 
that in these new districts as well as in our old districts our 
experience is such as to completely fulfil the expectations which 
we formed when we entered into this more recent expenditure. 
We have had very few mishaps to seriously interfere with the supply 
of current; and we have had no complaints at all as to the quality 
of the light which we supply. Our company is becoming more and more 
popular with its customers, and tbat naturally may lead to other customers 
joining us, It is the fact that the districts which we supply exceed by 
nearly 50 per cent. the extent of the districts owned by any other supply 
company within the county of London; and taking the whole of these 
districte together, we believe that the experience we have hitherto had is as 
satisfactory and as encouraging for the future as we could reasonably 
expect. As to our supply of current for power, the figures which we have 
given in the report show an increased demand during the past 
year for 2535 H.P, and further applications bave been received 
raising the total to a demand for 686 H.. The’ electric motor is 
gradually supplanting other forms of motive power for mechanical 
purposes, and it is eatisfactory that we should have instituted 
special plant for current for power purposes equal to 2,000 H. r. Our 
average works costs have been reduced from 3˙8d. per unit in 1898 to 
2:432d. in 1890, aud this notwithstanding the increased cost of fuel, and a 
still further improvement in that direction may be expected in the current 
year. When the large mains which we have Jaid all through our extensive 
London districts shall have buckled on to them the large number of 
lights they can tupply, and when we shall have. received the additional 
demand fur power supply which we have provided and have a reasonable 
right to expect, our prospects will still further improve. Turning to our 
business outside London, when this company was firat started it was 
started with a two-fold purpose and policy. One part of that policy was to 
erect these two great stations in London—one for the north and one 
for the south side of the river. The plan was to make large stations 
which would be capable of supplying many other districts than the 
district of the immediate locality in which these stations were located. 
That, I may say in passing, is a policy which has been vindicated by 
time, and tbroughout the country generally you eee it is now generally 
admitted that it is in the end a wiser and more economical thing to build a 
big station at first than to try and do the same work by a number of small 
ones, That, however, was our plan ; but the very vastness of our ambition 
end the greatness of the stations we built, and the amount of capital which 
it was necessary to put in them, made it inevitable — as anyone who under- 
stands these things will realise—-that it would be necessary to wait a much 
longer time for & satisfactory return on tbe capital expended thaa if the 
first start had been upon a more modest scale. But we look to be repaid 
and rewarded for this by much larger returns at a future time. Another 
part of our programme and of our policy is indicated in the name of our 


company : that we should invest a certain amount of our capital—not by 
any means the greater part of it —in provincial undertakings. Our plan 
was to acquire an interest in stations which were capable of being improved, 
and by financial assietance and advice, and also by the assistance of our 
engineering staff at headquarters, to give these outlying stations a better 
opportunity than they would otberwise have had of realising speedy 
success. It was then open to us either to retain the whole 
of our investment in them and take our reward by the 
dividends we should receive, or it was open to us to realise the whole or 

rt of the investment which we had made in those companies We 
adopted the latter course with respect to the old Bournemouth Co., aud 
it was a most satisfac‘ory arrangement for both parties. We have 
pursued the same plan in the case of the Richmond Co., of which I have 
always had a favourable opinion. Ths price we received for the 
Richmond Co. was, I think, a fair, but certainly it was not an 
excessive one. As regards the Dover C», in which we still hold 
half the capital, that company has already reached a dividend-paying 
stage. Altogether I think the prospects of the Dover Co. are very 
encouraging aud hopeful, As to Bournemouth, the applications for 
current during the 12 months sho v an increase of 10,364 8 c.p. lamps, 
compared with an increase of 8,752 for 1898 and compared with an 
increase of 3,482 for 1897. Ths equivalent of 44,096 8c.p. lamps were 
connected to the Bournemouth mains on 51st. December, and satisfactory 
terms have been arranged for a period of years with the Poole and District 
Electric Traction Co. for a supply of current for power purposes. The 
revenue account of the Bournemouth Co. shows substantial progress. 
Over £2,000 has b:en placed to reserve, a substantial amount has been 
set aside out of revenue for depreciation, and a dividend of 5 per cent. (as 
against only 4 per cent. for the previous year) has been declared, while an 
increased sum has been carried forward to the next account. We are 
therefore wise in retaining a substantial interest in the shares of that 
company ; and I believe that that interest will turn out to be a valuable 
aeset, just as our investment in the Richmond Co. has turned out 
to be, and as our investment in the Dover Co. is turning out to be. 
During the year Mr. Lawson's resignation as engineer and manager has 
been accepted, and we have appointed Mr. Charles Sparks, whose services 
I am glad that we have been fortunate enongh to secure, as our chief engi- 
neer. We have to regret that Mr. Emile Garcke has found it necessary to 
leave our board ; but we cannot complain. He joined us and gave ua the 
great benefit of his services and ability at a time of some stress and strain 
in our company, when we badly wanted his assistance. I now move that 
the report and accounts be adopted. 

The DEPUTY CHAIRMAN (Mr. J. B. Braithwaite, jun.) seconded the 
motion, and said that the increase of 61,564 lamps applied for was equal to 
an iocrease of 80 per cent. during the year; and the increase in the net 
profit was very much larger than that. The profit on the St. Luke's 
station was nearly four times that of the previovs year, and at Wandsworth 
was considerably more than double. He tbought that they had good 
ground for believing that under the able management of Mr. Sparks the 
outlook for 1900 was even more brilliant than for 1899. 

The motion was carried unanimously, as were resolutions approving the 
dividends and re-electing the retiring directors and auditors. A vote of 
thanks to the chairman and directora terminated the proceedings. 


W. T. Glover and Co. (Ltd). 


The second annual meeting of this company was held at Manchester on 
Friday, under the presidency of; Mr. H. EDMUNDS, who said that the net 
profit on the year's trading had been £23,555, against £17,103 for the 
previous year. The increased assets included the sum expended on the 
new works and the electric lighting and power station at Trafford Park, 
where the most up-to-date plant for the manufacture of cables was being 
laid down. Theentire expense of the Trafford power and lighting scheme 
had so far been borne. by the company, and the expense was justified 
because they would be in a position to supply the various works which 
were growing there with electric power, electric light, &c. The capital in 
that branch had so far been unproductive ; but it was hoped that in the 
coming year it would earn interest and profit for the company. Orders for 
cables continued to come in. Though the company bad a large stock-in- 
trade it was not larger than was necessary for the increasing business, and 
a great deal of tbe stock which had been acquired during tbe past year 
had risen in value in consequence of the rise in the prices of raw materials. 
He moved the adoption of the director's report and accounts. 

Mr. H. P. HOLT seconded the resolution, which was carried. 

Resolutions for the following dividends and interest were then approved: 
5 per cent. on preference shares, 44 per cent. on first mortgage debentures, 
10 per cent. on ordinary ehares, 10 per cent. on new ordinary shares on 
amounts called up. The directors were voted £200 for their services 
during the year. . 

The CHAIRMAN stated that at an early special meeting of the share- 
holders the board would ask them to approve an increase of the directorate 
from five to seven members in consequence of increase of business. 

A vote of thanks to the chairman and directora terminated the pro- 
ceedings. 


National Electric Wiring Co. (Ltd.). 


The aunual report of the directors to Dec. 51, 1899, states that the 
gross profit was £5,648. 11s. 3d., from which has to be deducted admi- 
nistration expenses, provision for bad and doubtful debts, &c., amounting 
to £3,862. 188. 1d., leaving £1,785. 13s. 2d. Adding £1,222. 83. 3d. 
brought forward makes the total £3,008. 1s. 5d., and deducting depre- 
ciation, &c., and provision to cover possible loss on contracts in course of 
settlement, the balance to be dealt with is £1,782. 17s. 5d. The directora, 
having regard to the large increase in the business within the last four or 
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five months of the year, and generally to the satisfactory way in which 
orders are c: ming in, recommend a dividend of 3 per cent. for the year, 
absorbing £1,501. 16s., leaving £281. 1s. 5d. to be carried forward. The 
business shows every siga of steady increase. During the year 1,970 
installations, with au aggregate of 51,774 8 c.p. lampe, have been com- 
pleted, of which 838 installations, with an aggregate of 24,654 8 c.p. lamps, 
were “free” wiring, and the remainder were by contract ; while orcers 
in hand numbered 395, with an aggregate of 15,012 8 c.p. lamps. During 
the year free wiring contracts have been entered into with the follow- 
ing Corporations : Gloucester, Rathmines and Rathgar, Pembroke (Dublin), 
Coventry, Bangor, Greenock, Belfast, Stirling, Crewe, &c. ; and also with 
the Newmarket, Crystal Palace District, Woolwich, Northampton, Salis- 
bury, and other electricity supply companies. Negotiations with other 
supply authorities are in progress. 


EXPLORATION CO. (LTD.) — At the annual meeting the chairman (Mr. H. 
Mosenthal) said their investments in electric railways, tramways, and 
traction showed the large increase of £373,101. Is, due mainly to iuvest- 
ments through the Compagnie Générale de Traction in shares of Paris 
tramway companies. They had been fortunate in securiog large interests 
in electric tramway projects, aud holding optimistic views of the future 
of electric traction, they were very confident of good results from 
their important investments. The Compagnie Générale de Traction 
had fully justified their hopes, and now their shares, together with tlre 
shares in the tramway companies, stood at a considerable premium; and 
they had patiently waited for a much longer time than was anticipated for 
tangible results from the Central London Railway, but they believed they 
would not have to wait much longer, and that the promise of the past 
would be fulfilled in the near future. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—The annual meeting was 
held on. Wednesday, when the chairman (Col. A. H. Holme) said their 
position had materially improved eince last year. They had entirely 
wiped off the debit balance and had made a legitimate profit. They had 
more than doubled the number of the lamps connected in Waterloo since 
January, 1899, and were still progressing. It waa certain that all houses 
over £60 a year would be lighted by electricity, and even smaller houses 
would eventually take the light to & certain extent. In Gateacre the 
increase since the last meeting was something like 50 per cent. They had 
agreed to sell the Gateacre undertaking to the Garaton Electrical Co. He 
believed this would be found to be a good bargain for the shareboldera. 
The increased price of wages and of coal had been an expensive matter. 
The directors’ report and accounts were approved. An extraordinary 
meeting was afterwards held, when the transfer of the Gateacre undertaking 
was approved. 


MERSEY RAILWAY 00.—At the half-yearly meeting on Monday the 
chairman (Mr. J. Falconer) said that owing to the difficulties of the 
gradients, locomotives of exceptional weight had to be employed 
to haul an ordinary train through the tunnele, so that during the 
portion of the day when the traffic was light the receipts were not 
sufficient to pay for haulage. The traffic had not expanded with the 
growth of the population of Liverpool and Birkenhead as might have been 
expected. He considered that the traffic, which was very large, justified 
the expenditure involved in the construction of the undertaking, while it 
also warranted the policy of the board in reference to the future working 
of the line by electricity. Electric traction had the advantage of enabling 
the weight of the train to be adjusted to the number of passengers that 
had to be carried, thus making a reduction in working expenses poesible. 
The board were acting under the advice of Sir W. H. Preece and Major 
Cardew as to the electrical arrangements, and these gentlemen estimated 
that by the adoption of electric haulage there would be a saving in the 
working expenses alone of between £11,000 and £12,000 per annum, and 
that immediately on the adoption of electric traction the receipts would 
be increased by £18,C00 per annum. The result would be an improve- 
ment iu the net revenue in three yeara of between £40,000 and £50,000, 
after due allowauce for increased working expenses. Against this had to be 
put the amount needed to provide interest on capital required to carry 
out the scheme. They had to satisfy the Liverpool and Birkenhead 
Corporations that their mains would not be interfered with, and there 
were other interests which required to be safeguarded. It was proposed 
to adopt the third-rail system, so that it would be possible to carry goods 
through the tunnel either by electric or steam power. He believed that 
within five years from the date of the adoption of electric traction they 
would be receiving interest as provided under the scheme. The report was 
unanimously adopted. 


NORWICH ELECTRICITY CO. (LTD.)— The annual meeting of this com- 
pany was held on Friday, Mr. F. W. Harmer presiding. The directors’ 
report stated that the demand for electricity both for lighting and motive 
power increased steadily, and there were no present signs that it had 
reached its limit. A large number of new customers had been connected 
during 1899, and fresh applications were still being received. The increase 
in the number of new motors was largely in excess of any previous year. 
The buildings originally erected at Duke-street having become inadequate, 
it was necessary to make certain alterations and additions, including a 
new chimney shaft. "This provided for some years to come for the probable 
requirements of the company's business. Further machinery was being 
erected in the new buildings, and would be brought into use during the 
pres:nt year. Including £275. 1s. lld. from last year, and allowing for 
debenture interest, the net revenue account showed a credit balance of 
£5,455. 10s. 5d., out of which the directors propose to pay a dividend of 


O per cent., tax free, ard to carry forward £125. 9s. 10d. The report and 
accounts were adopted. 


NEW COMPANIES, STATUTORY RETURNS, &. 


€—— 

JOHN BELLAMY (LTD.)—This company was registered on March 19, 
with a capital of £40,000 iu £1 shares, to acquire and carry on the 
business of tank manufacturer, boiler maker, engineer, and contractor, 
carried on at Byng-street, Millwall, by Mr. J. Bellamy. The firat directora 
are Mr. J. Bellamy (permanent), F. Beddow, and H. Ledger. 


BRYAN, DONKIN AND CLENCH (LTD.)—This company was registered 
on March 12, with a capital of £120,000 in £10 shares (5,600 first preference 
and 1,400 second prefereuce), to take over the businesses of Bryan, Donkin 
and Co. (Ltd.), the Donkin Land Co. (Ltd.), and Clench and Co. (Ltd.), 
and to carry on the business of mechanical, electrica!, and mining engi- 
neers, wire workers, ironfounders, &c. The first directora are Bryan 
Donkin, Edward B. Donkiu, Frederick Clench, Harry J. Donkin, and 
G. McD. Clench. 

HERBERT MORRIS AND BASTERT (LTD.)—This company was registered 
on March 22, with a capital of £30,009 in £5 shares (2,000 preference), to 
acquire the Loughborough business of Herbert Morris and Bastert, and to 
carry on the business of mechanical and electrical engineers, manufacturers 
of lifting and other machinery, kc. The first directors are H. Morris and 
F. Bastert. 

SECTIONAL PIRE TUBE BOILER SYNDICATE: (LTD.'.—This company 
was registered on March 16, with a capital of £3,030 in £1 shares, to adopt 
an agreement with Mr. G. F. G. Des Vignes and Mr. W. A. Cloud, and to 
manufacture and deal in boilers, steam generatcrs, &c. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 27,°,d. per os. (Mar. 28). Console (23 per cent.) 101 ^, —101 5, for 
money, 101,,—101,, for account; 21 per cent. 981—€8; (Mar. 29} 
Stock Exchange Settling Day: Consols, April 4; Stocks and Shares 
Continuation Day, April 9; Ticket Day, April 10; Pay Day, April 11; 
Mining Share Carry-over Days, April 6 and 24. 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC TRAMEOAD CO 
—The directors regret they are unable to announce any dividend citber on 
the preference or ordinary shares. The working expenses have teen 
reduced by obtaining electric power from the Brighton Corporation ; but 
the traffic receipts have fallen off by £346. 17s , and the net profit was only 
£565. 88. 2d. (against £584. 128. 5d. in 1898), a sum barely sufficient to pay 
interest on loans and debentures, which amounted last year to £617. 17a. 7d. 
The new Marine Palace and Pier, now in course of construction, may be 
expected to attract numbers to the eastern part of the town, which ought 
to be of great benefit to the seashore railway. 


CALCUTTA TRAMWAYS CO. (LTD.)—During the week this company 
invited applications for £250,000 (part of a total authorised of £350,000) 
4} per cent. first debenture stock at 98. The issue is to provide funds for 
the conversion of the lines to electric traction on the overhead trolley 
system. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The directors have 
resolved upon the payment of an interim dividend of 3s. per share, tax 
free (at the rate of 3 per cent. per annum), for the quarter ended Slst 
inst., payable on and after 26th prox. 


EASTERN TELEGRAPH OO. (LTD.) — This company announce the pay- 
ment on April 12 of dividends at the rate of 54 per cent. per annunin. less 
tax, on the preference sivck for the quarter ending March 31, and an 
interim dividend of 1} per cent. on the ordinary stock, free of tax, in 
respect of profits for the quarter ended Dec. 31 last. The transfer 
books will be closed from April 5 to 12 inclusive. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA TELEGRAPH CO. 
(LTD.)—Subject to confirmation by the shareholders, the directors of this 
company have declared a dividend fur the quarter ended Dec. 31 of 2s. 6d. 
per share, together with a bonus of 4s. per share (or 2 per cent.), making a 
total distribution of 7 per cent. for the year 1899. The dividend and 
bonus will be paid on April 26, The ehare register will be closed from 
April 18 to 25 inclusive. 


EVERED AND CO. (LTD.)— The directors! report states that, after pro- 
vidiog for debenture interest (£2,416. 15s Ad.), a net profit of 
£33,343. Os. 7d., making, with £6,986. Os. 2d. from 1898, £40,329. Os. 9d. 
to be dealt with. An interim dividend at the rate of 74 per cent. per 
annum to June 30, 1899, has been paid, abeorbing £6,402. 18s. ; and the 
directors propose to pay a dividend at the rate of 74 per cent. per anuum 
for the remaining six months, which will absorb £6,402. 18s. ; to pay a 
bonus of 5 per cent. per annum for the year (£8,537. 43.), write off plant 
£1,0C0, off buildings £4,000, to place to an equalisation of dividends 
account £2,000, to reserve £5,000, carrying forward £6,986. Os. 9d. The 
business continues to show substantial progress, resulting in increased 
profit. 


FOLKESTONE ELECTRICITY SUPPLY OO. (LTD.)— The report of th: 
directors for the year ended Dec. 51 states that at that date the equivalent 
of 17,834 8 c.p. Jamps was being supplied, against 10,089 in 1898, an in- 
crease of 77 per cent. The profit on the revenue account (after charging 
£220. 188. 9d. for preliminary expenses) was £2,084. Os. 11d., whicb, with 
£405. 28. 3d. from last year, left £2,442. 8a. 8d. for distribution. A divi- 
dend at the rate of 4 per cent. per annum is recommended, absorbing 
£1,900, £400 is placed to reserve, and the balance carried forward. 
During the year the company carried out installation work to the value of 
£2,709, 16s. 6d., the profit on which (£20. 1s, 6d.) has been brought into 
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the year's accounts, The number of units sold to private consumers 
during the year was 209,951, the revenue received from this source 
£4,156. Be. Gl, the average coat per unit to consumer working out at 
about 43d. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)—The financial papers 
announce that the directors of this company have declared an interim 
dividend of 28. Ed. on the ordinary shares, 


GREAT NORTHERN TELEGRAPH CO. (LTD.)—A meeting of this com- 
pany will be held at Copenhagen on April 28. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD)— This company has 
this week made an issue of E125, OCO 34 per cent. mortgage debenture 
steck (balance of £250,000 authorised) at 94. 


NATIONAL ELECTRIC WIRING CO. (LTD.)— The share transfer books of 
this company are cloeed from 29th inst. to 9th prox. inclusive. 


ROCKHAMPTON (QUEENSLAND) GAS AND COKE CO. (LTD.) - For some 
years past this company has posses:e | a small electric lighting station, which 
appears to have been treated in a rather stepmotherly fashion, as no 
attempt has hitherto Leen made to extend or develop this branch of the 
company’s business. The report for the half-year ended Dec. 31, 1899, 
states that 450, COO worth of 5 per cent. first mortgage debentures was 
issued in London, for redeeming the existing debentures, and for altera- 
tions and improvements in the electrical plant, and for other pu 
The company's gas operations show a profit of £2,225. 0». 11d., but the 
electrical operations show a loss of £149. 3e. 1d. Dividends at the rate of 
7 per cent. per annum on the ordinary and 9 per cent. per annum on the 
preference shares have been declared. 


ROME.—The report of Commendatore Pouchain, managing director of 
the Anglo-Roman (as Co., states that notwithstanding the reduction in 
price of gas and the greatly extended use of electricity for lighting, the 
sale of gas has increased enormously. Tne company, which also owns the 
electricity works of Rome, announces that a very large increase in the 
consumption of electric current has taken p'ace. The local omnibus and 
tramway company takes its current from the Auglo-Roman Co. 's mains, 
and has consumed nearly twice the auautity of current compared with 


1898, owing to the conversion of several of its lines from horae to electric 
traction. Thecompany pays 8 per cent. dividend for the year 1899. 

RUSSISOBE ELECTROTECHNISCHE FABRIKEN SIEMENS AND HALSKE 
(ST. PETERSBURG).—The capital of this company has been increased from 
four to seven million roubles. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee has 
ordered 12,000 £5 fully-paid ordinary shares (Nos. 1 to 12,000) and 
£50,000 4 per cent. debenture stock of the Smithfield Markets Electric 
Supp' y Co. (Ltd.) to be quoted in the Official List. 


WILLANS AND ROBINSON (LTD.)—The registers of transfers and 
members are closed from 28th inst. to April 11 inclusive. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


433 
Week 8 Ino. No. AGGRRGATBR. A 
Line. 8 of 
ended or Dec. Inc. 
E weeks! Amount. r Deo. 

190 £ £ £ £ 
*Birmingham Tramways.| Mar. 24 | 3,007 ＋ 517 12 47,257 . 2,465 
Blackpool tion.. „ 22 162 . 21| 51 | 22,578 + 4,449 
Blackpool and Fleetwood| ,, 24 187 | + 13 12 1,872 — 215 
Bradford Corporation.. „„ 25 350 7 109 84 28,059 
Brisbane Tramm Feb. 7 1,886 , 687 19 39,695 |4-12,127 
Bristol Trams & C Mar.23 2401 + 79| 12 30,994 |+ 1,164 
* Buenos Ayres & Balas Feb. 25 2, 294 + 93) 8 18,854 + 5,191 
City & South London Ry.| Mar. 2) 1353 + 245| 12 14,579 + 1,230 
Dover Corporation ...... si 137:+ 13| 51 9,922 + 1,027 
Dublin United. i 25 2,826!4. 422 12, 35,760 \ +3035 
Dublin Southern Dist...| ,, 23 665 — 360 12 7, 
*Glasgow Corporation. „ 24 | 8,071,4- 5211 999 | ss 
*Liverpool Corporation. .,, 17 | 6,985;+ 772] 11 72,943 * 8,939 
Liverpool Overhead Rly.| „ 25 | 1,2219 — 50) 12, 16,860 + 1,240 
*Sheffield Tramways ......) , 25 | L816|- 770 12 21,715 4 7,132 
*South Staffs. Trams . , 23 607'+ 65] 12; 7,209 i+ 117 


* Partiy electrival. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Pamsxxr — ÀMOUNT Last | 
Anovurr. or Divi- NAMB. | 
„ Buare. | DEND. 
TELEGRAPHS. 
4110, 600 100 4X "African Direct Telegraph 4% Mort. Deb. (red.) 
25, 10 755 Amazon gs by a CCC 
£125,000 100 6 Do. 6 t. Debentures ........................ 
£975,520, Stock 28 Anglo. t tpe 5 
063, Btock 800 | Do. Preferred ......ussessssssosesosssosesasosssososeos 
063,240 Stock 275 r entes rasa sorore rere eene 
$10,000,000| $100 $2} | Commercial Cable Capital Stock ee 
21,563,078 | Stock 4% |* Do. 4 per Cent. Debenture Stook .................. 
16,000 10 80 | Cuba Submarine Ordinary  .................. . . . 
6,000 10 10/0 Do. Preference 10 per Cent. ........................ 
13,981 5 2/0 | Direct Spanish Ordinary. . eee . . ͥ 
6,000 5 6/0 Do. 10 per Cent. ulative Preference ...... 
£30,000 60 447 Do. & per Cent. Dobentures S 
60,710 20 $,0 | Direct United States Cable ...............- eren 
£130,000 100 44% | Direct West India Cable n" Reg. Deb. (red.) ..... 
000,000, Btock st Eastern Ordinar gg.... . . . . . . . . . 
£1,796,000 | Stock A Do. & per Cent. Preference Stock ............... 
41432308 Buck 2 |« Det per Cent. Mork Deb, Steck (red) | 
250,000 10 2/6 | Eastern Extension . . 
£330,000; Stock 47 Do. 2 per Cent. Debenture Stock ... ... . . . . | 
20, 7 100 6% Do. 6% (Austin. Gov. ub.) Deb., 1000 (reg.) 
£26,600 100 84 Do. Bearer) oenesccit osa e p dira ai Exe Fender o cess 
£200,000! 100 47 |'Esstern and 8. African 47 Mort. Deb. a 
£200,000 25 4% Do. 4 per Cent. Mauritius Sub. ‘bebe. r (red.) ... 
180,237 10 1/9 | Globe Telegraph and rü “ 
180,042 10 8/0 Do. Cent. . Mc 
150,000 10 6/0 | Great Nec of Copenh 33 EERRA RA ERE ERE 
286,300 100 444 | Halifax & Bermuda Cable 447 let Mort. Deb. (red.) 
17,000 25 12,6 Indo Ruropean. . . . 0 6 ce eee 
£100,000 100 6% | London Platino-Brazilian 6 per Cent. Debs., 1904 ... 
£100,000 100 4% | Pacific & Europeen Tel. 47; Guar. Debs. (red.) | 
11,839 8 4/0 UU] ²˙²*⁰Vn ² ad 
8,381 8100 Cert.| 6% Submarine Cables Trust . ... ...... ...... ... | 
16,609 10 is West African Telegraph .....................-. q. | 
£200,000 100 6% Do. 5 per Cent. Debentures (red.) ............... 
90,008 2% iss West Coast of Americas ——— 
£150,000 100 4% Do. 4 per Cent. Debentures 
88,321 10 6d. "West India and Panama P w . ẽ . 
34,563 10 6/0 Do.  6per Cent. Ist Preference . 
4,669 10 6/0 Do. : per Cent. 2nd Preference .. 
£80,000 100 5 ;* Do. per Cent. Debentures ....................... 
£889,731 | Stock 4% Western & Brazilian 4 per Cent. Debenture Stook ... 
207,930 10 8/0 | Western Telegraph (late Brazilian Submarine) 
£76,000 100 6% „ Do. 6 per Cent. Debs. (2nd Series, 1900) ...... 
£258,100 100 6% "Western Union 6 per Cent. Sterling Bonds (red.) 
| 
TELEPHONES. 
44,000 £5 8/0 | Chlli Telephone (fally paid) - 1. e vietvveee eei nna 
850 10s. 0/1} | Consolidated Telephone Const. & Manufacturing ... 
12,090 1 21 Monte Video Telephone Ordinary  .................. sosoo 
86,492 1 10 Do. ö per Cent. Preferenoe .........................-. 
430,000 $ 8/0 Nang!!! asrisdansapos seas arssntis 
15,000 10 6/0 Do. 6 per Cent. Cumulative Ist Preference ... 
15,000 10 6/0 Do. 6 per Cent. Cumulative 2ud Preference ... 
250,000 2/6 Do. 5 per Cent. Non-Cumulative 3rd Pref. ... 
2,030,000 | Stock % |* Do.  Debenture Stock 3} per Cent. (red.) 
171, 1 0/4 Aõĩ! k ⁵ E ose bonos 
58, 5 2/6 United River Plate .................... . . 6 ees — 
16, 5 1/1 Do. 5% Cumulative Preference ..................... 
£179,947 | Stock 54 Do. s per Cent. Debenture Stock (red.) ... — 


PREVIOUS Price RATE PER Buam Dor 
Wzxx's Paicz,| Wednesday, Ort. Droen Don. Durme Warr 
Marca 21. | March 98. | Yurtpxp. Expe Marce 28, 
90 103 100 104 ; 17 p J d Jul gus ica 
an an ELELE eee ee 
3 4 3 4 eee aha an Deomnber een eee 
85 90 88 90 8 11 1 dei Sei 
63 66 65 68 5 8 7 | Feb., May, Aug., Nov. 67 5 
116 117 117 118 5.237 š ^ 1151 116 
„143 15 16 153 814 1 "€ 1$ 5 
166 176 165 176 412 1 | Jan., Apr., July, Oct. e sa 
„ ie aS d |E 6 eee eee St] . 
1 t ese eee 
19 2 19 20 b 0 0 »9 [] eee ote 
4 5 4 5 4 0 O | April and October...... Sei ace 
9 10 9 10 5 0 0 ee ese 
Mae | MUO di [dampens] dur du 
12 an., Apr y, 8 1 
99 103 100 103 4 8 0 June and December. S 
155 160 155 160 4 7 6 | Jan., Apr., July, Oct. 157 125 
98 101 98 101 3 9 3 100 9) 
116 121 116 121 8 6 8 | May and November. 116 is 
16 163 18 163 4 410 | Jan., Apr., July, Oct. 16 161 
15 120 l5 120 8 6 8 February and August 116 LIES 
100 103 100 108 417 1 | January and July...... ove - 
100 108 100 108 117 1 8 e 
100 103 100 1038 3 18 5 | Febraaryand August ia 
101% 104% 101% 108% 8 16 10 | May and November... sis 
11 12 11 12 4 7 6 | Jan., Apr., July, Oot. 113 l 
1 16 1 16 815 0 16 51 
82 81 82 84 813 6 January and July seuss 83 ese 
99 102 100 103 480 a TN 
64 58 51 58 4 6 2 | May and November... wae 
104 107 105 108 511 7 | March and September 105 s 
101 101 102 106 816 9 | June and December... - EE 
7 8 7 8 5 0 O | April and October...... - vis 
126 131 120 131 413 5 128 eae 
2 23 3} 4 9 8 | December and July ... — ese 
“i " *. m 6 0 4 | Marchand Septem - E 
100 104 100 103 813 5 RT and Jul ‘See as - 
of 1 of 1 sis May and Novem " 1 eae 
9 9 6 3 1 39 95 eee ese 
7 8 7 8 7 10 0 7 - 
104 107 104 107 413 6 January and July visus T" - 
100 104 100 104 8 16 11 June and December ssi ase 
144 15 144 15 41110 | Mar., June, Oot., Deo. 15 14 
106 109 106 100 411 9 June and December... TE oes 
0 0 5 17 8 March and September eee ew 
3 3 2 3 618 4 A —Á wies ‘ — 
415 nl!!! ose isa 
5 0 0 November seeeoosseeossres eco eee 
1 1 5 0 0 os eee ee 
5 6} 5 52 5 14 3 | February and August 63 418 
14 15 14 15 400 » 25 "m — 
14 15 14 15 4 0 0 » » - i 
5} 53 52 51 4 10 11 ry) [1] sbo oes 
97 100 97 100 3 10 0 June and Deoember 93 98] 
1 1 5 0 0 | April and October...... a as 
4 4 5 7 210 — ÓáÓ M 
5 4 5 415 3 | Juneand December Ks 57K 
log 100 103 106 414 4 "T 55 - 
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ELECTRICAL COMPANIES’ SHARE LIST. 
PREVIOUS Price | RATE PER Buarness Done 
Pazsxwr | Amourr | Last | NAME, Wxxx's Paice, | Wednesday.  Oxwr. Z| Drvrpxwp Dyz, RE 
— | CE — | Marek Se | Towa] — B. LL 
ELECTRICITY SUPPLY COMPANIES. £ s. d. Highest | Lowest 
100,000 1 "T Bl'ckh'th & Gr’nw’ch D'st'ct m ee § 35 - 130 3 85 vee » - 
6,000 10 7/93 | Bournemouth and Poole Elec. Supply Ord............... 12 13 n 1 3-00 Es > is 
6,000 10 4/6 Do. 4} s} per Cent. Cumulative 5 19 nu 0 1 4 110 “A ; " 
19,661 5 ze 8 Gang Bleoteloity Supply ORs: A : A ^ e Ir ind leptembor af w 
12,000 5 o. 7 per Cent, Preference . . af : - - March h 
5 — Calcutta Elec. £ Ae HV Ordinar y (faily paid) . — dee - ~ 4 
50°00 5 5/0 "Chasing Cross & Strand Electricity Supply Uer. | 9 2 of 105 : 4 : February and August Mt 0 
1 AT .- SS po Be piy Ord een camcn M NE "? 3 | 5150 | Marc e] ^ ee 7 
pM 405 Chelsea Elacurici ab. De 1 21 4:51 10 112 4 011 June and December. & 
N $Y oben due az M : 55 T 3 x 100 110 100 110 4 1011 | April and October - - 
6100 00 % 77 City of Uf Lander Electric Lighting . 9 10) | 10 10 | 8 3 6 February and Augus | 16 | i 
4 45 9 anuary and July. eee vee 
6 O- 8 Cent. Cumulative Preference .. 13 14 13 14 
a0 00 Stock E * Do- 5 — Cent. Debenture Stock (red. I^ sea] 123 127 - € 318 9 | Juneand — - 101 v 
40,000 10 oes County of London and Brush Prov. Ordinary ..... one ul D ‘ 2 e . e - 
20,000 10 6/0 Do. per Cent. Ded Preference ......... ; d aes Ane DIS gi 
£200,000 | Stock 4k Do. 44% Deb. Stock Oerte.(allpd,)(red.) ...... 8 13) 2 133 ei ec an 
15,000 5 104 „ and Knightsbrid CAE IPSA "d ; - : 8 2 a A " 
10,000 5 6 6 per Cent. Ist Preference ..................... : 4 4 — » r 

110,000 - 3 London Ele "n Sopp pany oeg, ————' : : : : ee - | T : 

48.050 / O. 6 per Cent. Preference — = = qm Pe ^s 
£250,000 | Stock 4% Do. rf e Conk, Ins Mortgage Debentures ...... 15 102 100 102 315 je il Ju iere fü " 
85,000 10 5/0 | Metropolitan Elec. Supply Ord. ....... e ni 17 TES; , m 
ee eee Hi Do: — rn om First Morigage 96 98 96 98 8 11 10 his 91 £6 
SATON | Rosk + — 1 —— ae ee 15) 161 155 163 4 419 .. IE 16 
6,452 19 8/0 | Notting Hill Electric Ordinary ........... "eio 64 ; ; 251 w T 
10,000 b 5/0 | Oxford Electric Ordinary © ................. — — 1 A 36.18 4 » e S - 
300,000 1 87 Rand Electric ............... LE 75 as 1 85 $15 0 a = 2 
£130,070 | Stock 5% River Plate El. Lt. & Tr'ot'n, Ltd., 5% lst Mor. Deb... kn. d» 22 2 «i 

150,000 #100 $2 3 oe Electric 3 of} — 3 — Td is 104 106 4 5 6 | April and Osio - vi 

M 3 
pei 109 Hu St. James's and nd Pall Mall Electelo O Ordinary ..... «| EG 15 A * : E : February and August 1 s Í e 
20.000 5 3/6 Do. 7 per Cent. Preference ..........................- 8k 94 84 4 » » " 
12:000 5 a Smithflel? Markets Electric Supply Ordinary ... - t NONE. és $^ EE » 
£50,000] Stock 2 So e tnde Bot Oana G Ordinary (fully paid) 3] 4i 4 " s — m e 
5 "x u : : 
19900 5 8/0 | Westminster Electric Supply Ordinary ..... e | AU: 8j 133 1 4 9 8 | March and September 11,5 1j 
ELECTRIC MANUFACTURING, &c., COMPANIES. " 

125.000 1 7}d. | Aron Electricity Meter 6 per Cent. Cum. ENS. — 13 {i yd 13 77 8 - T ED 
45,000 1 .. British Electric Works Co. Ordinary ........ EAUX i 1 j 1 - - —— et 
50,000 1 EX Do. 5 per Cent. Cumulative 3 óns 1 1 oe - I et 

£50,000| 100 417 Do. rst Mo ə Debentures ...........| 99 101 2 * TP — e 2 
40,000 5 15/0 | British Insulated Wire Ordinary... .. LI 12 - - ‘2-6 es i » 
27,500 5 . 97 Preicengg 4 6 6 E. 8 5 — 

5 * Britis estinghouse 6% Preference ........... 888808880 - ess — = 

180.000 2 2/0 Brus e e : : ji : 7 : September ............... - n 

2 1/22 0. per Cent. Pref, Non-Cumulative ......... ” 3 

£125 000 Stock 417 8 zm a P Mus Ferpotna De 571 25 ENEE 108 113 = 1 A 1 : 1 and NE oa ^ 
12/1 0 ebenture Stock (red. . e Decem 

8190006 ay 5/0 | Callender’s Ostile 8 L ee itas p^ n p P $ 7 ` » ” — Z 

6 Do. 5 per Cent. Cumulative Preference ..... Seal ees è T 

4880 NE 407 Do. a per Cent. lst Mortgage Deb. (red.) 111 115 us x 4 1 4 November and May ... ssp * 

800,000 1 0/93 | Castner-Kellner Alkali Co. (fully paid) ................- 1 l l 2 ws " 2 
60,000 1 0/7 Chadburn' : Ship Tel nnlative Prof bead SIAN, : i 33 eee 2 " 
60,0 1 0/7} Do. per Cent. Cumulative Preference 2 ees bu T 
32'008 3 1/9: Crompton and Co, (Nos. 1 to 32,098)  ..................... — fo: an ‘ay : n e January and July...... ‘ y 

, ob | 08, toh | os, MET NC = | 
0 avis and Timm Serer Poi = 
90/261 ; 191 Edison m ioc e (A“ Shares) (£3 paid) .. 3 d A "i ; E. M Trece = August . $i * 
17,139 5 2/93 Do. P e eee = 
£344,023 | Stock 4v. Do. 4 per Cent. Mortgage Deb.Stock (red.) . 93 y w T ^ 1 : saap Sa December ... "^ i 
26,100 5 5/114 | Edmundson's Electric Corporation Ord. (fully pa, 9 — 4 t 24 : S 1 e 2 Be 
112100 2 1/2; iex os 8 n eee S 31 4 31 ee a be uary k ET 8 < 
: 2/9; o. per Cent. Cumulative Ae oaks | „ 
182.295 Stock 475 Do. 4 per Cent. E Deb. (red.) . 104 107 m 107 815 2 | January and J aly. sse. —— 2 
; 3 Elmore’s Patent Copper Depositiug . se NEZ 2 855 771 
205900 ; 110 Henley’s Telegraph Works Ordinary. "| 14} 151 E : . 10 February and August = 5s 
30,000 5 "n; Do. 44 per Cent. Preference. q . E Nu 118 "s ie » » Ne 2 

£50,000 | Stock 447 Do. per Cent. Mortgage Deb.Stock dien )» 0 oe 2 $ d. " » 218 e 

50,000 10 10/0 | India Rubber, Gutta Percha, &c,, Works d ies E a e Maro id September 191 M 
£300,000 100 47 4 per Cent. 1st Mortgage Deb. (red. ).. i Y de hand Joly. MT 351 
87,350 12 24/0 | Telegraph Construction and Maintenance 96 40 105 ‘as 2:154 | Marc — 2 
£150,000 | 100 4% Do. 4 per Cent. Debenture Bonds, 1909 . . 103 105 0 5 316 2 "n 10 : 

20,000 5 3/0 Do. 5 yr na : e erem 51 3 51 y T - t 
: 2/8 Do. 5 per Cent. Cumulative Preference ......... in ia j 
30,000 5 5/0 | Willans fan . . 1 t a 1 h E : 1 ; p 8 aie 4 
/ Do. er Cent. Cumulative Preference ......... i |; , 
4100000 Stock 44% Do. 4E per Cent. Ist Mortgage Debentures ... 101 106 104 106 4 0 2 May and November... oe 
| ELECTRIC RAILWAYS, TRAMWAYS, PES T is 5 * Pe 
12,000 10 10/0 | Blackpool and Fleetwood Tramways ... — i 0 100 1 wee as 2 
7 5% Brisbane Tramway 5 per Cent. Debentures... S 101 06 ' eb» - 
2160.000 119 82 | Bristol Tramways and Carriage Ordinary ......... xd| 22 234 265 t sa | February and August te - 
25,000 10 47 Do. Cumulative Preference (£6 paid)  ......... ; net 117 118 3 7 3 ae E. | E 
£100,000 | Stock 47 Do. 4 per Cent. Debentures . 35 1 101 102 * 107, E 
12,000 10 5 British Columbia Electric Railway 5% Pref. .. 0l : i m Cun x x T 15 | d 
30,000 10 9/0 British Electric 60,001 to 78,000) (Nos. 1 0 30, 000) : " 171 "m 17} ees t T 
à 10 d (Nos. SS yabee i e m : TA 
230.000 10 6/0 Do. 67 Cum. Pref. (Nos. 30,001 to 60,000) 13 131 a ae > k: i e 13i 134 
£200,000 Stock 5% Do. 6 per Cent. Perpetual Debentures ......... 128 12) y zi $1». 1 A ese " 
40,000 5 1/9 | Buenos Ayres & Belgrano 6% A“ Cum. Pref.......... 4 : a at ove d 
27,500 5 Tr Do. ee eee sa VIRO pee ERU REY ze 3 - 3 7 m 2 J 
320,000 Stock 5% Do. 5 per Cent. Debentures . a? 110 p 110 : T Apu ER 101 T 
213,553 | 10 3/0 Central London Ordinary ....... «enn E. 8 67 7 2 13 11 Jan and July. . 70 687 
, (ae toe pad.) Stn Soe | yt 8 1 2 
7i ode Nos. to 60,000) (£5. 108. paid) — | Zr 2 
150.000 Stock 5% Do. i per Cent, Perpetual Preference (1891) . 1 a 128 ‘a : 3 : January and July...... = 
200,000 | Stock 5% Do. (ABO) Mc — ' 32 | l1 Venibes , 135 1333 
£187,701 Stock 4% Do. 4 per Cent. Perpetual Debenture ae 2 p 122 p 8 111 | May E AnA BUDILA 2 22 
20,000 10 74% Imperial Tramways Ordinary .... ...... ...... X * t 224 hl $3554] MS " f T 
10,000 10 67 |r Do, 6 per Cent. 1 reference .. 1 ETAT 4 is is Tr iM 171 i = 2 
228000 10 1% | Kidderminster & District E. I. i ‘ot’n 5Y Pref, ... 10 — 10] 10 103 | 415 3 May and November.. x 
37,600 10 217 Liverpool 5 UNA Y Ordinary ese E 3 E E. 150 : 5 3 EBONY "i August - m 
0 57 Do. 5 per Cent. Preference ..... — À —— 3 3 i - - 

325 006 Stock 47 Do. 4 585 Gn ou cv vaccine tavecnccnns 105 107 105 107 315 1 January and July... ove 2 
24,000 5 T: New General Traction Ordinary ............... . 91 4} 3i 4l ome - ü e 
30,000 5 6/0 Do. 6 per Cent. Cumulative Preference......... 5 5k 5 5g Pobruary aid Aui de s ^" 

4,000 10 sks Oldham, Ashton and Hyde Elec. Tramway Ord....... 18 19. 18. 19 TEM xd ugus ese - 
4,000 10 5/0 Do. 5 per Cent. Preference MESES TAS V 103 103 lu; 10} 4 13 eve - 
13,334 10 .. | Potteries Electric Traction Ordinary. . llá 124 114 124 eee aš 
20,000 10 / Do.  6per Cent, Cumulative Preference 10 11 10 11 4101 T 103 
£510,000 Stock 3% | Waterloo and City Ordinary ....... T UM, EVO 101 104 101 101 gih b T vd 
In caloulatin ä allowance has been made for Poo t 
j The London Stook Exchange Committee refuses to quote 
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Mr. Borcucrevinx's expedition to the Antarctic regions is 
reported t> have resulted in the localisation of the south 
magnetic pole; but the telegram from New Zealand to the 
Aftenposten of Christiania, by which the news has been 
announced, gives no data for fixing this interesting point 
.on the map. But doubtless corroborative details will be 
forthcoming ; and these should not only serve to fix exactly 
the geographical position of the pole, but should also make 
it clear why the definite article has been used in referring 
to it. We had always supposed there were at least two 
southern magnetic poles; there have not been wanting, indeed, 
responsible writers who have even hinted at a second north pole. 
Be this as it may, we anxiously await further intelligence of 
Mr. BoncnonEvixE's discovery, for this should prove a useful 
contribution to the science of terrestrial magnetism. At 
present we can only feel sure that the pole he has located is 
no farther south than 78Jeg. 50min. latitude, for that is as 
far south as the expedition has penetrated. 


ALTHOvGH there is really nothing new in Mr. Lackir’s 
Paper on ''Methods of Charging for Public Supply of 
Electricity," the abstract printed in another column will no 
doubt be read with interest. Mr. Lackie works out, step by 
step, the manner in which the Wright maximum demand 
system should be made use of, and clearly puts before the 
reader the method of determining the tariff to be charged. 
That committees controlling electricity supply undertakings 
are not always clear upon such matters has been shown by 
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Prick BrxPENCE , 


Abroad, 8d., or 16 cents, r., or 


cases in which disproportionate reductions in price have 
been made—especially at the time of the taking over of a supply 
works by a municipality—and by the frequent supply of 
electrical energy below cost to large consumers such as 
other municipal committees. Of course, even the Wright 
system does not give the absolutely correct theoretical 
charge that should ba made to each consumer, for, 
instead of paying the capital part of the charge at 
so much per unit, the consumer ought by right to 
pay a sum down in proportion to his maximum demand 
(whatever his consumption), and then a uniform price per 
unit consumed corresponding to the second charge on the 
Wright system; and the system, moreover, does not take 
account of the fact that each consumer's maximum demand 
does not necessarily occur simultaneously with the maximum 
demand on the works. Yet,if the Wright system is chosen, 
the method set out in the Paper (originally given, we 
believe, by Mr. Wricut) should be made use of. 
— 

A simplification of the Wright system, were it not in con- 
travention of the Board of Trade regulations against 
preferential rates of charging, would be to employ demand 
meters for a year or two, and, having by their means 
determined the habits of the various classes of consumers in 
the town, charge each at a single rate accordiog to a table 
such as that given near the end of Mr. Lackre's Paper (p. 863). 
A similar tab'e, but in greater detail, was given by Mr. 
Gissines (The Electrician, Vol. XLI., p. 76) in his recent 
series of articles on The Commercial and Business Aspects 
of Municipal Eleetricity Supply.“ But since the Wright 
system, as it at present exists, is probably the nearest approach 
to preferential charging that the Board of Trade would tolerate, 
such tables will chiefly be of use to canvassers, for, in 
addition to aiding them in educating the consumer up to the 
Wright system, they will afford a guide as t which are the 
most and which the least desirable classes of consumers. 

— 

THE discussion on Mr. Lack's Paper was disappointiug. 
Although only a side issue, it would have been interesting to 
have heard other opinions as to the probability of being able 
to reluce capital expenditure to the extent ani in the manner 
suggested by Mr. LAckig—at all events, without appreciably 
increasing the works costs, and Mr. Lacxre himself should 
have given more reasons for the redustions he suggested 
The £65 per kilowatt in his ideal station is a figure which has 
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even been improved upon by some existing stations, but an 
examination of our weekly analyses of supply works 


accounts will show that such low capital expenditures. 


have usually been attained by keeping down the outlay 
on mains considerably below Mr. Lacxie’s figure, with the 
assistance sometimes of abnormally cheap land and build- 
ings. We believe also that the general tendency is to increase 


the size of batteries, rather than to reduce the expenditure 


under this head, as suggested by Mr. Lackre. Attention 
has been directed very much towards the reduction of works 
costs independently of capital charges, but it should not be 
forgotten that the consulting engineer's duty is to deprecate 
a slight saving in the former, if it be only effected by an 
excessive initial capital expenditure. 


— ——— — . —Uñœ—k2 


The Electrical Engineers (R. E.) Volunteers. — The first 
detachment of this corps arrived at Cape Town on Wednesday 
last on board the R. M. S. Tagus." 


Greenock Corporation Electric Supply Works. —Owing to 
pressure on our space we are compelled to hold over the pub- 
lication of an illustrated technical desoription of these works. 


New Postmaster-General.— The Queen has been pleased to 
approve the appointment of the Marquis of Londonderry, 
K.G., to be Postmaster-General, in place of the Duke of 
Norfolk, K.G., resigned. 


The American Rumford Medal.—The American Academy of 
Sciences has awarded its Rumford medal to Mr. Charles F. 
Brush, in recognition of the important part he has taken in 
the development of arc lighting. 


Borough Polytechnic Institute.— An interesting and in- 
structive exhibition of the work of the students of the institute 
was held at the Polytechnic on Saturday last, when some 
excellent specimens of this work were on view. 


The Institution of Civil Engineers.—We have received a 
copy of the pass list of the Institution examinations held 
in February last. The list shows that 49 candidates have 
passed the studentship examination, and 80 candidates th 
examination for associate membership. ^ 


A Large New York Power House.—According to the Rail- 
way and Engineering Review, of Chicago, the power station of 
the Third Avenue Railroad, New York, will consume, when in 
operation, 75 tons of coal per hour, or 1} tons per minute. 
The plant capacity will sustain a load of 100,000 n.». 


Electric Boats on the Severn.—4A company is being formed 
for supplying a number of electric boats to work on the 
Severn at Stourport. The boats will vary in size, the larger 
ones being constructed to carry about 70 passengers and 
capable of travelling from eight to ten miles per hour. 


Electric Traction on the Underground Railway. — The 
directors of the Metropolitan and District Railway Companies 
inspected on Monday last the electric train and electrical 
equipment of the section of the District Railway between 
Earl's Court and High Street, Kensington, stations. The 
Board of Trade inspection took place on the following day. 


Big New York Street Railway Amalgamation.—The Metro- 
politan Street Railroad Co. of New York has taken over the 
control of the Third Avenue Railroad Co., whose properties 
are now in the hands of a receiver. As a consequence of this 
amalgamation, the Metropolitan Co. adds a track mileage of 
174:98 miles, making in all a total mileage of 407-05 miles 
under its control. 

South African Association of Engineers.—We have received 
& copy of Vol. V. (1898-9) of the Proceedings of this associa- 
tion, which contains a number of electrical Papers. Among 
these may be mentioned Notes on Electric Lighting Supply,” 
„ Three-Phase Electrical Transmission of Power," Notes 
on the Manufacture of Calcium Carbide,” Visit to Vereeni- 
gung Collieries,” ** Visit to Brakpan Electrical Works." 


Registration and Inspection of Boilers.—The Select Com- 
mittee of the House of Commons on the Registration and 
Inspection of Boilers was appointed last Monday. The 
members are: Sir William Arrol, Mr. Crombie, Mr. Emmott, 
Mr. Fenwick, Sir Fortescue Flannery, Mr. Galloway, Sir 
Edward Gourley, Mr. Hazell, Mr. Heath, Sir Alfred Hickman, 
Sir William Houldsworth, Mr. M‘Ghee, Mr. Penn, Colonel 
Pilkington, and Mr. Renshaw. 


Power Used in Electro.Chemical Industries.—According to 
Prof. Borchers, the eminent electro-metallurgist, the world. 
manufacture of calcium carbide is utilising a power equal to 
180,000 H. p.; that of the alkalies and the combinations of 
chlorine, 56,000 11. .; of aluminium, 27,000 R. p.; of copper, 
11,000 B..; of carborundum, 2,600 B.; of gold, 455 n». 
To these figures might be added, if it were obtainable, the very 
considerable amount of power used in the accumulator 
industries, electrotyping, and electric bleaching. 


Cable Interruptions :— Date of Interruption. 
Latakin—Cyprus ..0......cssccessscsecenesesseeceeenes June 21, 1899 
Cayenne — Pinhieros oo Oct. 11, 1899 
Tantier— Tarif, Jan. 3, 1900 
Paramaribo— Cayenne. 3k. - Feb. 16, 1900 
Ceara—Maranaanini . . . Feb. 20, 1900 
Para — Mai anha dd . cee Mar. 2, 1900 
Móle-St. Nicolas —Cap Haitien Mar. 7, 1900 
Emden Vigo V Mar. 26, 1900 
Trinidad Deme rare oc Mar. 30, 1900 


Photometric Intensities of Arc Lights. — According to the 
Engineer, the relative actinic intensities of the three parts of the 
electric arc—viz., (a) green-tinted aureole, (b) a darker mantle 
of flame, and (c) a bright blue-violet nucleus—depend greatly 
upon the kinds of carbons used. Experiments have been 
carried out by Herr E. W. Richter, in which a Nicol's prism 
photometer is employed for comparing the apparent relative 
intensities, using in some cases carbons with & known per 
centage of a salt, such as sodic chloride. In one case, using 
solid carbons 13mm. in diameter, with an arc length of 6mm., 
15 amperes and 56 volts, the ratios are—b:a:c= 1:2:28:98:32. 


Obituary.— We learn with deep regret of the death in Paris 
on Tuesday last, in his 78th year, of M. Joseph Bertrand, the 
eminent French mathematician and permanent secretary of 
the Faris Academy of Sciences. After a very distinguished 
career in the r;cole Polytechnique, where he was admitted, on 
account of the considerable promise he gave, at the age of 
11, he entered the mining service. He subsequently accepted 
a professorship at the Collége de France. M. Bertrand was 
elected a member of the Académie des Sciences in 1856, and 
of the Académie Francaise in 1884. He wrote many 
mathematical works, the principal ones being “Traité 
d'Arithmétique," ‘‘ Traité d'Algèbre,“ and Traité de Calcul 
Différentiel et Intégrel." 


Electricity in Japan.—In the course of a lecture delivered at 
the Imperial Institute, on “ Our Friends in the Far East,” 
Mr. A. Diosy, F. R. G. S., said that in the application of elec- 
tricity the Japanese were far ahead of us. It was the motive 
power used in numbers of their large factories. Electric 
trams were to be found in the majority of the provincial 
towns, as well as in Tokio, and each small shop had its tele- 
phone. This was owing partly to cheapness, there being 
numbers of waterfalls in the country, but also to the attitude 
the Japanese generally adopted towards new inventions. They 
were not nearly so suspicious of new things as the English, he 
said, but ever ready to give a fair unprejudiced trial to any- 
thing they considered might be an improvement. 


Personal.—Prof. Giuseppe Colombo, the distinguished 
Italian electrician, was on Monday elected president of the 
Italian Chamber of Deputies. Prof. Colombo was born in 
Milan in 1886, and obtained the diploma of civil engineer at 
the University of Pavia in 1856. He applied himself to elec- 
tric lighting in 1882, when he went to America to see Mr. 
Edison's installations. On his return he made the plans for 
the electricity supply station of Milan, which now supplies 
about 50,000 incandescents and 1,000 arcs to that city. He 
was for some time general director of the focietà Generale 
Italiana d'Elettricità, which works the station at Milan, and. 


THE ELECTRICIAN, APRIL 6, 1900. 


847 


has executed numerous installations of electric light through- 
out Italy. In 1891 he was appointed Minister of Finance, and 
in 1896 Minister of the Treasury, from which position he 
retired in July, 1896. 


Elestrolytic Manufacture of Metallic Carbonates.— The 
Electrica! World and Engineer of New York says that in an 
American patent granted March 6th to J. W. Richards and 
C. W. Roepper a process is described for the electrolytic 
manufacture of white lead and other metallic carbonates. 
The process is based upon the fact that certain substances 
such as acetic acid can be split up by electrolytic action, and 
the carbonic acid thus generated placed in such relation to a 
metal anode as to form a carbonate therefrom. In producing 
white lead by this process a solution consisting of acetate of 
sodium and sulphite of sodium is used in the proportion of 
10 grammes of the former to } gramme of the latter per litre. 
With this electrolyte a lead anode is employed, the cathode 
being of carbon. A very slight addition of nitrate of potas- 
sium is made to counteract any effect from liberated nitric 
acid. A current of 100 to 200 amperes per square metre of 
anode surface is used. 


Moving a Telephone Switchboard.— The Electrical World ot 
New York describes an interesting feat in telephone work, 
recently accomplished at Detroit by the Michigan Telephone 
Co. The switchboard, serving 6,000 subscribers, was cut in 
two and moved 15ft. without hindering the service an instant. 
For ten weeks previously 42 electricians and scores of other 
workmen had been preparing for the move, and it was 
accomplished in ten hours. The west wing of the board was 
first swung round for a distance of fully 20ft., after which the 
other half was drawn 8ft. towards the centre of the room. 
The wing was swung by jack screws, and then the other half 
of the board was drawn by means of wires fastened to the 
board at short intervals and extending from it to long threaded 
iron rods, on which large nuts turned by wrenches in the 
hands of about 20 men slowly drew it forward the entire 8ft., 
the cables, containing nearly a hundred thousand wires, being 
slipped under the floor and into the room below. 


Electric Traction Progress in France.—The current issue 
of L'Industrie Electrique contains a table of electric traction 
undertakings in France, similar to that which we issued as 
a sheet supplement for traction works in the United Kingdom 
with The Electrician of Jan. 26. In consequence of the great 
extent of the traction enterprises in Europe, their annual 
table of European electric traction enterprises has been aban- 
doned. The following analysis of the progress of traction 
work in France during the past year will be of interest to 
our readers: 


Jan. 1, 1899 Jan. 1, 1900 

Total length of lines in miles......... 398 4612 
Do. power in kw. .... .............-. 18,718 28,308 
Do. number of cars 7555858 1,295 
Number of trolley lines 42 56 
Do. conduit lines 2 ia 3 
Do. third - rail systems ...... E —— 5s 1 
Do. accumulator systems ... o. dos 6 
Do. mixed systems............ F 6 
Total number of lines . 56  .... 72 


Luminosity in Aluminium- Carbon Primary Cells.—4A writer 
in the Electrical World and Engineer of New York (Mr. W. S. 
Andrews) describes some curious phenomena which he ob- 
served in the course of some experiments on aluminium. 
carbon cells. Two of these were connected, in opposition, to 
a source of alternating E.M.F., the supply voltage admitting 
of variation. The cells were charged with a saturated solu- 
tion of Rochelle salt (double tartrate of potash and soda). 
When the voltmeter reading gave 90 volts, the immersed 
aluminium plates became faintly luminous. Increasing the 
P.D. gradually to 120 volts, a number of little stars appeared 
on the luminous surface, which was now much brighter, and 
the number continued to increase with the voltage. At about 
150 volts a singing noise was heard, probably due to the 
formation of bubbles on the surface of the aluminium. The 
same phenomena continued, with increasing magnitude, until 
the P.D. was 165 volts, when the turbidity of the liquid due 
to the formation of bubbles rendered any further increase in 
voltage inadvisable. 


A Curious Telephonic Experiment.— M. E. Piérard describes, 
in the Bulletin of the Belgian Society of Electricians, a 
curious experiment made by himself and M. Banneux. A 
metallic disc was clamped in a wooden case in the same way 
as the diaphragm of a telephone. At its centre a piece of 
platinum was soldered, and a platinum-tipped screw was 
adjusted at such a distance behind the diso that notes sung 
into the mouthpiece produced contact between the two plati- 
num surfaces. When the disc and point were connected in 
circuit with a telephone receiver, without the interposition of a 
battery, pure notes sung in front of the disc were reproduced 
in the receiver. Further experiments showed that this was 
not due to what may be called the string telephone effect, as 
it ceased on short-circuiting the disc and point, and the in- 
tensity of the sound was increased by transmitting through 
the medium of an ordinary telephone induction coil. M. 
Piérard considers that the E.M.F. producing the necessary 
current is merely the contact E.M.F. of two dissimilar 
metals (the clamped disc and the platinum spot), as the result 
is considerably affected by varying the metal of which the 
disc is made, and the effect was repeated after precautions 
were taken to avoid temperature differences and their conse- 
quent thermo electric effects. It would appear therefore that 
all that remains is to attribute the phenomenon to a piezo- 
electric E.M.F. 


The London Telephone System of the Post Office.—The 
engineering department of the Post Office is rapidly pushing 
forward the work of establishing a telephone system in the 
metropolitan area to compete with that of the National 
Telephone Co., and it is anticipated that an exchange may 
be opened by the end of the year, and that the first dis- 
trict to be completed wil be that including the City of 
London. Although the area of operations is the same as 
that of the National Telephone Co., this metropolitan area 
will be divided into Inner and Outer London. Inner Lon- 
don" will cover about 117 sq. miles and Outer London" 
about 600 sq. miles. The central exchange will be in the 
building now occupied by the Post Office Savings Bank in 
Queen Victoria-street, and sub-exchanges will be opened at 
the district Post Office, Ashley-place, Westminster, and at a 
point near the Natural History Museum, South Kensington. 
Besides the City, the first districts to be dealt with will be 
Hammeramith, Chiswick, Putney, Richmond, Wimbledon, and 
Kingston-on-Thames. A large scale of operations is expected, 
and in making the preliminary survey two-thirds of the 
tenants of every street within the city areas were allowed for 
as probable telephone subscribers. Contracts have already 
been let for a large portion of the underground work and for 
the switchboards. The Westminster Construction Co., 
Messrs. John Mowlem and Co., and Mr. J. Kavanagh are 
laying the ducts and pipes; cables have been ordered from 
Messrs. Siemens Bros. and Co., Messrs. W. T. Henley and 
Co., and the Western Electric Co., the last-mentioned firm 
being also the contractor for the switehboards. Cast-iron 
pipes will be employed when not more than five channels are 
required. Above that number stoneware ducts will be 
laid. The latter are in sections of one way each, the 
internal diameter being 8}in., and externally they are of 
hexagonal shape. These are laid on a bed of cement strength- 
ened with T-iron, and after the desired number of ways has been 
built up the whole is buried in cement. On the main lines the 
manholes and inspection chambers will be about 150 yards 
apart. The cables will be, in the first instance, mostly 
217-pair, paper-insulated and lead-covered. As already 
announced, the switchboards will be on the central battery 
system with small incandescent lamps as calling and ring- 
off indicators. The clearing signal will only be accepted 
when both subscribers have hung up their receivers. 
The central exchange in Queen Victoria - street as at 
present designed will contain accommodation for 141,100 
subscribers. 

The Akron, Bedford, and Cleveland Electric Railway.—This 
line, described in a recent issue of the Electrical Review of 
New York, presents some points of interest. The line is laid 
upon the highway for & distance of 25 miles, and for the 
remaining 10 miles it is upon the private property of th, 
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company, the right of way having an average width of 50ft., 
enclosed by wire fencing. The country through which the 
railroad passes is of an undulating nature, and several cuttings 
had to be made and valleys filled in to reduce the grades. 
The maximum grade is 19 per cent., 980ft. long, and there is 
another of 8 per cent. on a sharp curve. There are three 
feeders, two of 800,000 circular mils and one of 200,000 
circular mils, whose aggregate length is nearly 26 miles. 
The trolley wire is Brown and Sharp No. 0000 hard-drawn 
copper. The main line is laid with 60lb. T rails, on 
white oak ties spaced 18in. between centres, and ballasted 
with gravel. Itis double-track throughout. There are two 
power houses. One at Bedford, 12 miles from Cleveland, 
supplies current for 12 miles to the north and nine miles to 
the south, and the second supplies nine miles to the north 
and five and a-half miles to the south of Akron. The two 
power houses are virtually identical in equipment. Steam is 
supplied at 120lb. pressure by 250 n.r. Stirling boilers to two 
simple non-condensing 850 n.r. Allis engines, running at 82 
‘revs. per min. and belted to the generators. The two 
Westinghouse generators at each station are 250 kw., two- 
phase and continuous-current (double-current) machines, with 
eight poles and distributed winding. The voltage of the 
alternating-current side is 880, while that of the continuous- 
current side is 550. At present they supply continuous current 
for the traction line, but in the future it is proposed to operate 
one station by water power, transmitting two-phase current 
to the second station and discarding the steam engines in 
both stations. When the hydraulic system is completed the 
generators now installed can be used as rotatory converters. 
The generators are provided with three bearings, the pulley 
having an outboard bearing which greatly stiffens the machine. 
The field poles are laminated and rigidly held by a circular frame 
or yoke of cast iron. The revolving armature is of the ironclad 
type. The speed of the generators is 400 reve. per min. The 
machines run in parallel, being connected by an equaliser 
wire, and the power leads pass to the switchboard. The cars 
have seating accommodation for 42 passengers on cross seats. 
They are equipped with toilet, ice-water tank, and 20 electric 
lights. On the side of every seat is a push-button for com- 
municating with the conductor. Electric heaters are placed 
at the side of the cars. About one-half of the motor cars are 
built with a baggage compartment, which reduces the pas- 
sengér accommodation to 82 seats. In order to secure greater 
adhesion when the car.is heavily loaded, and also to provide a 
pilot truck for the car, two motors are mounted on each 
truck, which enables a speed of 50 miles an hour to be attained. 
To remove snow from the track, snow-scrapers are attached 
to every car. The company has in addition two heavy snow 
- ploughs, equipped with three 50 f.. motors. During the 
snowstorms of last winter no trouble was experienced with 
snow blockades, although there are several deep cuttings on 
the road. 


The Interruptions on the Berlin Tramways.—In No. 6 of 
the Centralblatt fiir Accumulatoren und Elementenkunde, Herr 
Zacharias discusses the causes of the breakdowns that occurred 
on the electric tram lines in Berlin after the heavy snow- 
storms of last December, and says that as they have been 
ascribed by some to the system of working employed, and by 
others to the typeof battery used, some effort should be made 
to ascertain the real cause of the failure. With regard to 
Herr Albrecht’s contention that it was the type of battery 
which was at fault, and that batteries having grid plates 
would have given better results than those used in Berlin 
(which have Planté positives and negatives of the grid pat- 
tern), Herr Zacharias says that, owing to the conditions of 
traffic, this was the only type of battery suitable. The 
stoppages at the terminal stations are usually of very brief 
duration, and very frequently the car has. to start its return 
journey at once. Under these circumstances the charging of 
the batteries has to be effected rapidly, and often from the 
overhead conductor during the journey. Grid batteries are 
not suitable for these working conditions, as is evident when 
we consider the characteristic behaviour of the two types of 
plate. If two cells are taken which have been discharged to 
& corresponding extent, the one having Planté positives and 


the other plates of the Faure type, and start charging them 
at a constant potential of 2:5 volts, we get a high current 
density in both cases, owing to the low back E. M. F. 
of the cells. But whereas in the former the falling off 
is very gradual after the first sudden drop, in the latter it is 
very rapid. In the case of the Berlin lines Planté oells 
having a capacity of 80 ampere hours and a one-hour 
discharge rate are used. The initial strength of the charging 
current is 160 amperes, which falls to 100 amperes in the 
first minute, to 50 amperes in 10 minutes, and then sinks 
gradually to 7-5 amperes in 60 minutes at the close of the 
charge. Under similar conditions the behaviour of the grid 
plate is very different. In the case of a pasted plate of 260 
ampere hours capacity with a three hours discharge rate, the 
current strength at the beginning of charge is 72 amperes, 
which falls to 25 amperes in 30 minutes, to 18 in 60 minutes, 
at which strength it remains for 150 minutes. At the end of 
the charge, after 180 minutes, it has fallen to 10 amperes. 
During discharge with high current densities, badly conduct- 
ing lead sulphate is formed on the upper layers of the plate, 
which must be converted into peroxide before the charging 
can proceed satisfactorily. The quick charging up with high 
current densities which street tramway work necessitates i9 
not compatible with good commercial efficiency in the case of 
grid plates. Comparing the &mount of charge taken up by the 
two types of plate in a given time, the pasted plates had only 
taken up one-tenth. After running about 25,000 car kilo- 
metres the capacity of the negative plates has fallen so low 
that they require to be charged. With regard to the plant, the 
following information is available: The batteries used for the 
large cars consist each of 200 cells with a capacity of 
30 ampere-hours in a one-hour discharge. The maximum 
power required for a 7 kilometre journey under ordinary 
circumstances is 5:6 units, while the batteries have a normal 
yield of 10:400 units, so that there is a reserve of about 100 
per cent. But as the batteries are really only used for 5:5 
kilometres, the actual reserve is increased to 150 per cent. On 
most routes only five ampere-hours capacity is required for an 
automobile journey, provided that the batteries have been 
properly charged, 80 that there is a capacity available for bad 
weather which is four or five times that ordinarily required. 
But for many reasons it cannot be said with certainty that 
the batteries were properly charged during the disturbances 
to traffic caused by the snowfall. The charging potential i3 
not the same on all the routes, and differs by as much as 100 
volts, and therefore it is not always possible to charge suffi- 
ciently during the day journeys, or in the stations in the 
evening. Further, the potential of the batteries has some- 
times fallen so low that it is not possible to charge them 
again at once. During the December snowfalls it was stated 
that the charging stations were not always able to keep up the 
requisite potentialin the mains, and therefore the batteries 
sometimes discharged into the overhead conductor. But the 
batteries answered all requirements when the snow was cleared 
rapidly away, and the potential in the mains did not differ 
much from the normal. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. 


(TO-DAY) FRIDAY, April 6th. 
INSTITUTION OF CIVIL ENGINEERS. 
2.30 p.m. Students' visit to the Works of the India Rubber, Gutta 
Percha and Telegraph Works Co. (Ltd.), Silvertown. Train 
from Fenchurch-street at 2.5 p.m. 


RoyaL INSTITUTION. 
9 p.m. Evening Discourse on Solid Hydrogen,” by Prof. Dewar, F. RS. 
SATURDAY, April 7th. 
Roya INSTITUTION. 

$ p.n. Afternoon Lecture V. on “ Polarised Light," by the Right 

Hon. Lord Rayleigh, F.R.S. 
TUESDAY, April 10th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Papers to be read and discussed: (1) 
“The Development of the Manufacture and Use of Rails in Great 
Britain," by Sir Lowthian Bell, F. R. S.; (2) “The Wear of Steel 
Rails in Tunnels," by Thomas Andrews, F.R.S. 
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BOLTON CORPORATION COMBINED LIGHTING AND TRACTION WORKS. 
(Concluded from page 812.) | 


Before describing the oontinuous current switchboard, we 
may give & few particulars of the steam generating plant. 
The old boiler house, O B, in Fig. 1, contains six Lancashire 
boilers 30ft. by 7ft. Gin., fitted with Meldrum forced draught 
and Musgrave superheaters, and the new one, N B, of which a 
good view is given in Fig. 10, contains three Lancashire 
boilers 80ft. by 8ft., also fitted with Musgrave superheaters. 
As seen in Fig. 10, the new boiler house is provided with coal 
and ash conveyors and Bennis stokers. The conveyors are 
arranged in a most practical manner. The coal is led down 
from the bunker by a bucket chain, and thence by a simple 
chain moving along a trough to the stokers. This same 
chain, on its return journey, carries the ashes away, and these 
are hoisted by a third chain straight up to the ash carts. 


works. Instead of the addition of traction connections to a 
lighting switchboard introducing complications, the impression 
is rather given that in the lighting part of the board it had 
been endeavoured to imitate as much a3 possible the simpler 
standard practice of traction switchboards. On the traction 
part of the board, on the extreme right, are four feeder-panels, 
to each of which two positive feeders are brought. There is 
& single-pole switch and an ammeter for each feeder, but one 
automatic circuit-breaker for the two feeders on the same 
panel. Next to these are the panels for the po itive and 
negative boosters, the former being connected at a point about 
three miles from the station. Then simple connections on 
the next three panels for the pump and stoker motors and tbe 
lamps in the station, and finally the Board of Trade -panel 
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Fic. 10.—New BoiLER HOUSE. 


The old boilers are for a steam pressure of 120lb. per sq. in., 
the new ones for 160lb. per eq. in. Slack is burnt, costing at 
present 12s. per ton. The conveyors and stokers are electri- 
eally driven by à motor placed in & box at the side of the end 
boiler. The old boilers are fed by Worthington Admiralty 
pattern feed pumps and injectors, and the feed water is passed 
through Berryman exhaust feed heaters. Electrically-driven 
Hayward-Tyler three-throw pumps are placed at the end of 
the new boiler house. 

The economiser is of Messrs. E. Green and Son’s make. 
It contains 288 tubes, eight in a row, in three groups of 96 
tubes each. Each group is coupled together by expansion 
elbows. The heating surface of the economiser is 2,880 sq. ft. 

The continuous-current switchboard has, through exigencies 
of space, to occupy rather an unfortunate position on the 
switchboard gallery behind the alternating-current board. It 
is supplied by the British Thomson-Houston Co., is of polished 
white marble panels bolted on iron frames, and is unusually 
simple for the switchboard of a Corporation electricity supply 


with Elliott recording voltmeters completes the purely traction 
part of the board. Next to this are three generator panels, 
the switches being of the throw-over type, with three contacts 
in the lower portion, in which the series coils are cut in when 
the machines are employed for traction. There is the usual 
rheostat in the shunt field circuit, and the main cut-out is an 
automatic circuit-breaker of the traction pattern, no minimum 
current cut-outs being employed. Next come two panels for 
the balancer connections, and at the extreme left hand are 
the panels for the lighting feeders, fitted with cut-outs, not 
fuses. An arrangement for signalling to the engine room 
(which is not in sight of the attendant at the continuous-cur- 
rent board) is to be added, but it had not yet been erected at 
the time of our visit to the works. There is a miniature 
telephone exchange on the switchboard gallery, to which con- 
nection can be obtained from any one of the section boxes on 
the track, and also from the chief sub-stations. For the 
traction earth-connections two independent earth plates have 
been sunk, in accordance with the Board of Trade regulations, 


_ Fic. 14, —DawsoN 
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but the middle wire of the three-wire lighting network is 
earthed directly to the water main without an intermediate 
ammeter. 

At present there are four continuous-current lighting 
feeders, these being five 0°8 sq. in. triple concentric B. I. W. 
cables running from the station to the four principal sub- 
stations, where now all the transformers in the central part of 
the town have been concentrated. When the consumers’ 
circuits are ready for the change-over, all that will be 
necessary will be to take the distributor circuits one at a time 


and change them over from the transformer 
terminals to the ends of these heavy feeders, the 
sub-stations becoming simply feeding points. 
These feeders are simply lead-covered and drawn 
into stoneware pipes. The four high-pressure 
- feeders to the sub-stations are of Siemens vulcan- 
ised indiarubber in iron pipes, and have stood 
well. Newer high-pressure cables are D.I.W. 
concentric, and Siemens jute and compound three- 
core cables are employed for the low-pressure 
| distributors. 
| The tramway lines in Bolton have always been 
| the property of the Corporation, but were leased to 
| B & company. Thelatter were bought out, however, 
: five years before the expiry of the lease. As it 
now stands, the track is about half the old track, 
which has been bonded, and half new. Bonding 
the old track has proved to be no very great 
success. The track is worn and too light for 
electric cars, with the consequence that the wheels 
frequently run on their flanges on the old sections. 
Rails. weighing 104lb. to the yard have been em- 
ployed for the new track, and both old and new 
are bonded with a 0000 Chicago bond and also an 
* Edison-Drown plastic bond” at each joint, in 
addition to cross-bonding every 80 yards with 
Chicago bonds of the size above mentioned. The 
gauge is standard. The total cost of bonding 31 miles of 
track, of which about 14 miles was old track, was £6,500. 
It was also necessary to bond the old track, pending the 
relaying. 


BLACKWELL 
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Fic. ll.—SiNcGLE BRACKET POLE AT 


The trolley wire is fed from the distributors about every 


half-mile through section boxes, and divided at these points 


by section insulators. These distributors are in their turn 
supplied by feeders running directly from the station to nine 
feeding points. The majority of the feeders are of 0-26 sq. in. 
section; some are smaller, and one is of 0:85 sq. in. section. 
The distributors vary in section from 0-079 to 0°35 sq, in, 
Bolton should be free from electrolysis, and if any of the 
return current wanders from the rails, it will be base ingrati- 
tude; for, in addition to the generous bonding alluded to, 


BOLTON. 


Fig. 13.— SECTION INSULATOR, 


there are four negative feeders of 0:66, 0:66, 0-4 and 0:25 
sq. in. section respectively, running to points about three 
quarters of a mile from the station, and a fifth of 0-25 in. 
section connected to a point four miles from the station 
on the longest route (Chorley New Road) which is about seven 
miles long. 

The total length of feeders and distributors laid is about 30 
miles. Three-core pilot cables accompany all the feeders and 
distributors, and are laid throughout the whole length of the 
track; two conductors are used as telephone lines, and the 
third as a Board of Trade wire. Thecables are of the British 
Insulated Wire Co.’s manufacture, plain, lead-covered, the 
insulation’ being impregnated paper. They are drawn into 
4in. stoneware pipes laid by the same company. The thick- 
ness of dielectric on the negative feeders is about three-fifths 
of that on the positive cables. The pilot cable is drawn in 
the same duct with the feeder or distributor as far as these 
are laid, and thence it is placed directly in the ground, the lead 
covering being heavily armoured to protect it from external 
injury. The cables were subjected to a pressure test of 2,000 
volts, alternating, after they had been laid and jointed up. 

All the overhead equipment as well as the track bonds was 
supplied by Messrs. R. W. Blackwell and Co. as sub-contractors 
to the British Thomson-Houston Co. The trolley line (No. 0 
B & S, weighing 960lbs. per 1,000 yds.) is mostly supported 
on single bracket poles (Fig. 11), and some of the brackets are 
of exceptional length, for on all but 54 miles there are separate 
trolley lines for cars in opposite directions and, the lines are 
in most cases well in the centre of the roadway. In one case 
the arm is as long as the pole itself. Double bracket poles 
(Fig. 12) are only employed on one route. The poles are ol 
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steel, and are made in three sections. The three sections | jointing when a wire breaks. The device also includes a 
are shrunk together hot and under pressure, so as to make a | clamp on each side for the feed wire from the distributor. 

perfect joint. In manufacture 18in. insertion is allowed for Span wire construction is also employed to a large extent : 
each joint, and the joint is hidden by a cast-iron ring. As a Fig. 15 is from a photograph taken looking down a straight 
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Fic. 15.—Span WIRE CONSTRUCTION AT BOLTON. 


section of track thus equipped. Fig. 16 shows the overhead 
construction for a sharp corner on a gradient, Fig. 17 is taken 
at the crossing of two routes, and Fig. 18 is a portion of the 


test, the poles are dropped, butt foremost, from a distance of 
5ft. on to a block of hard wood three times, and must show no 
signs of telescoping or loosening in the joints. In the section 


- * 


Fic. 16.—A SHARP CORNER ON A GRADIENT. 


insulators (Fig. 18) the wooden piece between the terminals | track on which some exceptionally long single bracket poles 
is renewable, and there is & device by means of which the | are employed. | 

wire is clamped without cutting, so that a small coil of wire The above-mentioned illustrations also show the type of car 
can be coiled up on the top of the insulator for letting out for ! employed. The bodies are double-decked, and resemble those 
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on the Liverpool tramways. They are mounted on Brill single | pump shaft. The face of this latter gear is provided with the 


trucks. 


The cars were supplied by Messrs. Dick, Kerr and | hollow half of a combined cone and positive clutch, the full 


Co., and are equipped with four-pole single reduction Short | half of which is mounted on the squared part of the pump 


motors of the ventilated type, and series parallel controllers. 


—— 


10. 17.—A ‘CRossine or Two ROUTES. 
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Fic. 18.—View on ANOTHER ROUTE. 


Their trolleys are of the Dawson swivelling pattern, shown in 
Fig. 14. ‘*Standard’’ air brakes are employed, the com- 
pressor being driven from the axle. A split spur gear keyed 
to the car axle drives a gear which is mounted free on the 


shaft. The latter half of the clutch is moved into and out of 
engagement by a lever, which, with the clutch and gear, is 
shown inside the open housing in Fig. 19. The compressor 
proper, on the extension of the shaft carrying the clatch, ia 
bolted to the housing so that it forms an oil-tight continuation 
of it, and all parts are lubricated by heavy oil placed 
in the housing. The piston is double-acting, and as it never 
exceeds a speed of 60ft. per minute, and is idle a very large 
percentage of the time, the wear of the piston aud packing is 
slight. All four valves are interchangeable, and are provided 
with removable seats. Du 

The apparatus which automatieally throws the clutch in 
and out consists of two parts. The lower, called the operator, 
has a spring which, aeting on a cross head, always tends to 
throw the clutch in. Opposed to this spring is a piston of 
such diameter that when air is admitted to its oylinder the 
spring pressure is overcome and tbe clutch thrown out. The 
upper part, called the governor, admits air to the operator 
cylinder when the predetermined maximum pressure is 
attained in the reservoir, which, as explained above, throws 
the clutch out, and causes the compressor to stop. When, 
after an application, the air in the brake cylinder is released, 
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i& passes into a chamber of the governor, and this pressure, 
assisting the spring, causes the release of the air in the 
operator cylinder; so the spring of the latter throws the clutch 
in, although the reservoir pressure may have been reduced but 
a pound or two. Thus there is maximum pressure for all stops 
when they occur 100ft. or more apart. The exhaust air also 
lifts the suction valves so there can be no load on the pump 
piston at the moment when the clutch is thrown in, thereby 
making the starting of the compressor very easy. The air 
escapes through the suction screen, and blows off any dust 
that may have collected on the outside. If the pressure in the 
reservoir is reduced lOlb. or 15lb., the governor, without the 
aid of exhaust air, will cause the clutch to be thrown in ; but 
the action is of rare occurrence, and would indicate the 
presence of serious leakage in the pipe system. 

The electric brake is merely intended for employment on 
emergency. 

We wish to express our thanks to Mr. Arthur Ellis, the 
Corporatión .electrical engineer, who gave us facilities for 
inspecting the works and lent us several valuable drawings ; 
to Mr. H. W. Angus, his chief assistant, who took consider- 
able pains in showing us over the works and in answering our 
innumerable questions; and, lastly, to the various contractors, 
to whom we are indebted for much of the information as to 
points of detail. 
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RECENT DEVELOPMENTS IN NERNST LAMPS. | 


Although the fundamental mechanism of the Nernst lamp 
has now been patented for some years, and largely capítalised 
companies have been formed for the purpose of exploiting 
these patents both in this country and abroad, yet the only 
instance of its commercial employment co far has been in 
Göttingen, and that quite recently. Engineers, however, 
have not been idle, and in the meantime we gather that much 
time and energy, and also money, have been expended in 
developing and improving this lamp. Judging from the 
Patent Office files, these attempts have not been directed at 
merely evading Nernst’s fundamental patent, but rather at 
devising improvements in the lamp itself which would render 
it more convenient to use. 

The first patent to which we desire to draw attention (No. 
6,024, 1899) was taken out on behalf of the Allgemeine 
Electricitäts-Gesellschaft, and describes a form of lamp which 
can be fitted to an ordinary Edison or Swan lamp-holder. 
The special features of this type of lamp are clearly indicated 
in Figs. 1, 2, 8. The illuminating body e (Fig. 8) is con- 
nected, in à manner which will be described later on, to two 
metal wires fastened to the pointed metal pieces gg. These 
are forced into the slotted metal tubes d d (Fig. 2), and the 
complete holder is then screwed or otherwise fastened on to 
the globe, which also contains openings for the introduction 
of the light which heats the pencil. This lamp very readily 
ad mits of the interchanging of the pencils and cleaning the 
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globe. Fig. 4 illustrates a similar lamp for obliquely-placed 
Jamp-holders, u being a small spring attached to the contact. 
piece c and ensuring constant connection with the centre of 
it. Slight modifications of the above holder are described 
for adaptation to a Swan lamp. The simple form of the 
type of lamp just described has the advantage of cheap- 
ness, but on the other hand, the necessity for holding 
a light to it for some little time renders its employ- 
ment somewhat inconvenient, and must react against 
its exclusive or even extensive use. This difficulty has been 
ingeniously met and, we suppose, overcome in the lamps 
described in patents Nos. 6,025, 6,026 (1899), also taken out 
by the Allgemeine Co. The principle made use of is in every 
case to pass the current simultaneously through an auxiliary 
heating coil in close proximity to the illuminating pencil and 
the parallel circuit containing the pencil itself. At first, when 
the pencil is cold and its resistance is extremely high, nearly 
all the current will pass through the auxiliary coil. This 
becomes heated, and in turn raises the temperature of the 
pencil, which rapidly increases in conducting power, taking 
an increasing portion of the current. The auxiliary circuit 
is completed through a steel contact key situated near to the 
iron core of an electromagnet placed in series with the illumi- 
nating circuit; and when finally the current passing through 
this circuit is sufficiently strong, the core will attract the steel 
hammer of the contact key and break the auxiliary circuit. 
Figs. 5 and 6 illustrate the lamp and holder respectively of 
a lamp of this kind. The two circuits are here plainly discernible. 
The first passes from r through the iron piece b, making contact 
with the screw c, and through e and ^ to the auxiliary heater 
p, and back through the parts marked n, i, J, u to the other 


leading wire s. The second -circuit starts also from r and 
passes round the coil ¢ of the electromagnet, and thence 
through / to the illuminating pencilo, and back as before. 
When the temperature of the pencil has been raised sufficiently 
to make it a good conductor, the current passing through 
the electromagnet will cause the core to attract. the iron 
piece b and break the auxiliary circuit. Fig. 7 illustrates 
another lamp of the same kind. In this case the auxiliary 
heating circuit may be traced from g through the. metal 
bobbin of the electromagnet, which at its lower extremity 
rests on the contact tube d, and from this through the heating 
coil o and back along the dotted line ton. The pencil p, in 


this case inside the heating coil, is electrically connected to 
the coil of the electromagnet E, to which g is also connected. 
When this circuit takes a sufficient amount of current, the 
iron core i will be drawn up into the coil, and the auxiliary 
circuit will thus be broken. A slight modification of the con- 
struction of this lamp readily adapts it for the case of bayonet 
oo instead of the sliding contacts illustrated in the 
gure. 
_ The same object is attained in a slightly different manner 
in the case of a lamp patented by the British Thomson- 
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Houston Co. (patent No. 5,941, 1899) and illustrated in 
Figs. 8 and 9, In this case the pencil is surrounded by & 
heating coil, c, of high resistance, and an arrangement is 
provided whereby the current in this circuit is automatically 
broken when the pencil d takes a sufficient amount of current. 
Porcelain, clay, or megnesia are some of the substances 
mentioned in the specification for the illaminating pencils. It 
is particularly claimed for this type of lamp that it is specially 
suited for high-voltage circuits and also for alternating 
currents of low frequency. Fig. 9 is a section taken through 
8; 8 (Fig. 8). An entirely. different kind of lamp. has been 
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designed by Prof. Fessenden, and is described in the February 
number of the American Electrician. In this the mechanism 
permits of coating the pencil with a thin layer of carbon or 
graphite sufficient to conduct the current in the first instance, 
and finally to be burned away when the pencil is working 
properly. This coating of graphite must be re-applied on 
évery occasion on which the lamp is to be lighted. 

The lamp shown in Fig. 10 is specially designed to hold a 
rezerve of several pencils, each of which comes automatically 
into use when the lower one has burned out. The method of 
arranging these pencils is shown in the side view. 

A lamp of somewhat different type was patented by the 
British Thomson-Houston Co. (No. 18,404, 1899) and is 
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reprecenied in Fig. 11. Here the auxiliary heating is per- 
formed by striking an arc in close proximity to the pencil, 
the flame of which heats it. When this conducts sufficiently 
well, a solenoid in series with it draws the carbon pencil up 
and the auxiliary circuit is thus broken. 

Mr. Hirst, of the General Electric Co., has patented (No. 
24,264, 1898) also a switching device for use with Nernst 
Jamps of the independent heating circuit type. This is illus- 
irated in Fig. 12, which is self-explanatory. The first figure 
represents both circuits open; the second the healing circuit 
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open and the filament circuit closed; the third shows both 
circuits closed. In use, the heating circuit switch is held ” 
for an instant, during which time the filament will have 
become sufficiently heated to conduct, and is then allowed to 
fly back by means of the spring arrangement shown. 

The great difficulty in connection with all types of Nernst 
lamps, and which must in the first instance be satisfactorily 
overcome, is that the materials of which the pencils are made 
conduct like electrolytes, in so far as their resistance 
diminishes with increasing temperature. There exists there- 
fore considerable danger that the illuminating pencil will be 
burned out. Much ingenuity has been expended in discover- 
ing a material which would properly compensate for this effect 


by a corresponding increase in its resistance under the same 
circumstances. In the Allgemeine patent specification (No. 
6,027, 1899) no materials are specifically referred to as being 
employed, but it is intended to apply broadly to all materials 
having a high temperature coefficient. This compensating- 
resistance is to be placed near to the pencil, and to be 
subjected to a slight preliminary heating in order to bring 
it more nearly in correspondence to its resistance when the 
final current passes through it. 

Another important difficulty lies in the method of connect- 
ing the non-conducting pencil to the metal wires connecting 
it to the external circuit. Patents have been taken out by the 
Allgemeine Co. for the following soldering mixtures, which 
are said to be suited for this purpose :— 
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In addition to these, Messrs. Siemens and Halske have 
patented a method (18,489, 1899), in which by the repeated 
heating of the pencil to incandescence, and dipping into 
certain powders or pastes of the following metalloids—boron, 
silicon, and their oxygen-free compounds—the ends become 
soft and admits of the conducting wire being pushed into 
it. The metals manganese, molybdenum, chromium, titanium, 
nickel, the platinum group of metals, and the oxygen-freed 
compounds of these metals, such as the sulphides, phos- 
phides, nitrides, and carbides, are referred to as being suited 
for the same purpose. 


PHYSICAL SOCIETY. 


At an ordinary meeting held March 23, 1900, Prof. W. E. Ayrton, 
F.R.S., vice-president, in the chair, a Paper on : 


' Some Experiments Illustrating Syntony” 


was read by Mr. P. E. Shaw. The experiments described in this 
Paper have been devised for the purpose of showing in a lecture 
room the principles of magnetic space telegraphy, the distance 
between the sending and receiving circuits being about 15 yards A 
current flowing in a main circuit was interruptel by a tuning fork 
of 100 vibrations per second, and a fraction of the current was pa 
through the sending coil. The sending coil was placed in series with a 
coil of adjustable self-induction, and the two coils were hunted with a 
condenser of variable capacity. By suitable adjustments an oecilla- 
tion of frequency 400 could be maintained in the sending circuit. 
The receiving coil was in series with a variable eelf-induction and 2 
variable capacity, aud was tuned to respond to the waves given out 
by the primary. The current induced in the secondary coil was 
passed round a light drum fastened to a wire tuned to 400 vibrations 
per second. The drum was placed in a strong magnetic field, and the 
electrical oscillations caused mechanical vibrations of the drum. Oa 
to the drum was attached one carbon of a microphone, and the 
induced oscillations were thereby considerably magnified in the 
microphone circuit. This circuit was also arranged in the same way 
as the former, and by means of another microphone the vibrations 
were transferred to another circuit where their intensity wa 
sufficient to actuate the diaphragm of an ordinary telephone receiver 
to such an extent a3 to render the sound perfectly audible. 

Mr. WATSON described some experiments which he had shown t5 
illustrate syntony, both by obtaining galvanometer deflections an 1 sparki 
in the eecondary circuit. 

Dr. LEHFELDT asked how the circuit was tuned when it contained 
both a variable capacity and a variable self-induction. 

Mr. SHAW said that the values of the capacity and self-induction were 
connected with the vibration frequency by a formula given by Dr. 
Starting with a known capacity, the necessary self-induction was calculated 
and small alterations produced by means of an iron core. 

Mr. Suaw then read a Paper on 


* An Electrical Micrometer.” 


In this Paper the mótion of the centre of a telephone diaphragm 
was measured by means of a syttem of levers and a spherometer 
screw. The screw, which had a pitch of 0-5mm. and a head divided into 
500 parta, pressed against the long arm of an aluminium lever. The 
short arm of this lever presse 1 against the long arm of another, and so on 
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through three levers. . In this way any motion of 
the spherometer screw was transmitted to a fine 
latino-iridium point close to a small platino-iridium 
Aue ſastened to the centre of the telephone dia- 
phragm. Since the head of the spherometer could 
accurately read to 0:1 of a division by means 
of a telescope, and since the system of levers mini- 
fied any motion a hundredfold, it followa that an 
accurately observable twist of the spherometer head 
corresponds to a movement of a millionth of a 
millimetre or lua of the fine point. To test the 
action of the levers the point was removed and a 
convex lens was subetituted. This lens formed one 
of a system by means of which Newton’s rings 
were produced and observed. By means of an 
optical experiment the author has found that 0°1 
of a division on the graduated head equals 1 033% 
at the platino-iridium point. The point and the 
diaphragm then formed part of a circuit containing 
an ordinary telephone, and the levers were so ad- 
justed that the point just touched the diaphragm. 
A sharp click was then heard in the telephone. A 
emall current was then sent through the electro- 
magnets of the original telephone, and the displace- 
ment of the diaphragm was measured by turning 
the spherometer screw until the point just touched 
it and a second click was heard. By carrying out a 
series of experiments of this description a curve has 
been drawn showing the relation between current 
strength and diaphragm displacement. It is then 
interesting by extrapolation from the curve to find 
the movement which corresponds to the least audible 
sound. The author has done this, and finds that 
be cannot hear sounds if the amplitude is less than 
0-374 A motion of 50% gives comfortable sounds, 
1,00044 uncomfortable sounds, and 5,000 sounds 
unbearably loud. "Throughout the experiments it 
was necessary to get rid of extraneous vibration by 
means of indiarubber balls and door-spring euspen- 
sions, and by work ing at night. — 
Prof. EVERETT expressed his interest in the delicacy 
of the system of measurement, and asked if the micro- 
meter had been used to determine the form of the plate 
when vibrating. 

Mr. PHILLIPS asked if experiments on the smallest 
sound audible had been made on different people, as it 
would be pbyeiologically interesting to known if this 
minimum value were constant. 

Mr. CAMPBELL asked if the sound was expected 
when heard. 

Mr. SHAW said he had not conducted experimenta on 
the form of the plate when vibrating, although he had 
investigated its law of damping. He said the small 
sounds were expected and the limit varie?. 

The CHAIRMAN said he found it easy to rid galvano- 
meters and electrometers from extraneous disturbance 
by placiog them on a block of stone resting on a thickness 
of 3 or 4 feet of slug wo"l contained in a hollow 
brick pillar. 

The Society then adjourned until April 27th, 
when the meeting will be held at 8 o'clock, in the 
Soler Physies Laboratory of the Royal College of 
Science. 
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^. THE ELECTRICAL DRIVING OF 
FACTORIES. 


In a Paper on Electrical Driving of Fac- 
tories from the Public Point of View," read by 
Mr. A. II. Gibbings before the Northern 
Society of Electrical Engineers, on March 18, 
there are several lengthy tables showing the 
-extent to which electric motors have been used 
.in this country by consumers on public electric 
supply mains; also data giving the compara- 
tive cost of working such motors as compared 
with the cost of steam and hydraulic power. 
The following table, showing the extent to 
which the electric motor has been adopted 
in 97 towns of the United Kingdom, is com- 
piled from one of the tables accompanying 
Mr. Gibbings' paper. We refer to this matter 
more fully in our leading article this week. 


855 
EE Units | REMARKS ] 
Local authority = 8 pe sid for es (W= Demand indicator system, 
oreompauys 28 u | power um D= Discounts.) 
z z*| in 1889. E 
— — { 
ABERDEEN MTW. ..... ooo 7 15: 3d. & 1d. W. 
AR 2 12 3d. Connected recently. 
BARE INN Toww......... 2 17 Jot settl 4% 
BARNSLEY ...... e 10 1305B8 H.P.| -.. |7d. & lad | Probably large demand. W. 
Barrow - iN - FURN EAG 10 46 3, 726 |ód. & 14d. Nine months — March to December. 

( 5 6 1,203 M eee 
BEDFORD ............ . | 10 65) | 95,000 3d. dessin 
Bel Ar... 55 263 74, (09 [id. & IId. Other 88 H. P. applied for. W. 
BIRKENHEAD ............ 5 16 B. M. r. 4,489 6d. & 3d. W. After 14 hours. , 
BLACKPOOL ............... 7 14 1, 100 24d. | Motors supplied from tramway mains 
BLACKBURN....... .... 529" 115 39, 209 23d. & Id.] All motors not running complete year 
BRIGHOUSE ............... 6, 15 is 5d. Motors not connected 12 months. 
BRIO Hoh 1500 2i m Current not separately registered. 
BRISTOL... ............... 32 100 , 58,905 |1gd.withD: Supply of cont. curr. 250 or 500 v. just 
Vn eerte 12 33 | 5,910 | 3d. & 1d. WM ENE [commenced. 
CANTERBURY ............ 4 33 ..  |Bd.dise'nt., Running nine months. 

CARDIFF ............. e Il, ut (05550 22d. & 2d. 99 fixed December last. 
CARLISLE EA.... e 40 159 374 2d. Three consumers only. 

CHELTRNHAM 3 41 1.836 3d. Also three or four motor fans. 

CHE... 35 91 | 13,666 |24d.to 11d. Sliding scale, according to quantity. 
COVENTRY wee) 6 12 1,569 |4d 8d. & 2d| Sliding scale. 

CRO ON sss 7 8) .. |7d. & 2d. W. 5 

DAR WE7J̃7VV ...... D). 8 da 8d. Hardly working last year. 

DERBY ecc 31| 146 | 399:9 8d. & 1d. | F. 

DEWSBURY ............ — 9 25 2,437 3d. & lid. W. 

DCBUN......... 3 6 i: bd.  'Practically no motor after first 3 hours 

EASTBOURNE ......... .. 12 10 id 4d. | 550 units sold at 4d. [work done. 
. A 81 3, 000 Sd. Pg 

EDINBURGH ........ ..... 335 . 113,920 11d. CIL — er 

EXETER ..........—-: S 4 371 3d. Special rate for motors just in force. 

GLASGCOW . ..... 76 232 81,921 6d. to lad. 100v. 6d. & 2id., 200v. 6d. & 2d., 250v. 
HALIFAX v T2 68 9, 110 2d. with) [6d. & IId. 

HANLEY u II- 25 | 2518 Ad. & ld. W. 

HAMPSTEAD Vestry... 5 11 T b d T 

HARROGATEK............... 14 7 60,355 3d. . W. , 

HASrIN as 3 1j 500 Gd. & 14d.i Demand only for lifts. W. After 2 
HUDDERSFIELD ......... | 39° 48,935 24d. & 1d. W. After 2 hours. [hours. 

ISLINGTON (LONDON) 3 dea 1,000 3d. Same after dark as forday supply. 

KINGSTON-ON-THAMES | 3 6 e | 84. Installed only a few weeks. 

KiNc's LYNN ............ 2 14 19 2d. Motors only just connected. 

LANCASTER ............... 35 150 21,562 91... 1. —— o 75 7 7 wes 

EEDS 30 86 | 19,485 2d. with P). | 
LEITH à 15 151 47,936 lid. Firat year of supply. | . 
LINCOLN inepte 3 7 4,744 3d. & 24d. Motors used for driving blowing an- 
LIVERPOOL ... ........... 237 770 | 226,880 2d.& 1d. W. [pafatus at cathedral. W. 
MANCHESTER dM 461 1,691 816 44d. xo. W. 

Gli 5 J LLL LZ — 

NEWINGTON .............. 3 18 | 1,975 2d. 1 [After 3,000 14d. 
NEWPORT (Mow.) ...... 5 9)! 030 2d. Single-phase alternating motors. 
NOTTINGHAM .. . .. 25 450 113, 00 2d. & 1d. W. Since March, 1899, Id. 
PAISLEY |a eee 1 6 Bi 7d. & 3d. | 7d. first hour daily. 

PORTSMOUTH ......... .. 2 72 15530 a Two large consumers at 2d. 
PUXMOUTH. Genosse 2 3 i Je. ; 

SALFORD d oee | 30 200 , 23,000 34d. x 1d.| About 1,000 H r. applied for. W. 
SHEFFIELD ...... ........ 23 30 8,862 2d. & ld. 25 p.c. of motors on circuit only few 
SHREWSBURY ............ | 8 29 E id. & 3d.) twee [months. W. 
SOUTHPORT ............... 7 9 200 Gd. & 2e. 

SOUTH SHIELDS ......... | 1 2 ee 2d. Just started. ; 

St. HELENS S | 8* 23 2,080 2d. Supplying current since June last. 
SUNDERLAND ............ 39 | 355 (105,190 24d. | | | |  ..- 

TAUNTON iudicent | 12 24 850 24. . 9 

TunprRIpGE WELLS ...' 1 | 2 m 3d. A ternating current. 

WALLASEY ..........! 5* 10 1,245 | 34d. _| 4 motors on free-wiring system. 
WALSALL... ecco ͥ 19 62 | 12,921 rtg — 

Wa Trog. 1 1 .. Bd. & IId. W. 

WHITEHAVEN ............ 4 17 1,610 34e. 
WOLVERHAMPTON ...... 16 26 5,504 It. 
WORCESTER......... — .. | 10* €6 | 118,527 3d. & 14d. W. 

GREAT YARMOUTH 7 21 1,812 24d. . E 

ALLERTON, WootrEmn- 1 1j Norcrd — 4d. Residential neighbourhood. 

TON X CHILDWALL . : 
G.CRosnY&WaTERLOO 1 } Nor'c'rd 31. Residential neighbourhood. 
BIRMINGHAM ............ 186 475 : d. & 2d. . D 
BOURNEMOUTH ...... 7 5 . 34d. Not an industrial centre. 
BURTON-UPON-TREAST.. 1 1 ] 24e. 

CAMBRIDGE ...... 0.0.0.0. 4 74 : d. & 3dw. 
CHELSEA . . ...... 25 102 10,318) 0. 
CVYSTAI. PALACE DIST. 3 100 401! Bd. she, j- xe» 
FOLKESTONE .. ó* 18 .. id. & 13. W. 

(IALW ax. 4 5 | 9,617 3d. per hr.| Others supplied by contract. 
GUILDFORD ............ WI. 5 69 42d. Only one motor in 1899. 
FCC seee rera aa 23 49 19, 403 2d. save 
K'NSINGT N&KNIGHTS- | i ts 

BRIDGE (LONDON) ... | 20 75 . 44. Electric lift motors. 

LAMBETH (LONDON)... | 13 304 1, 415 Id. with D.. ST — 
o 2 „ Fixed price per quarter. 
NEWCASTLE & Dist.Co | 11 $85 | . 22d. to lid.. 
NORTHAMPTON ......... li*; £05 8,752 3d. & ijd.| W. After 3 hours,, 

NORWICH |... cece 97* 358 | 240, 138 3d, 2d. 1$d| Revenue for 1*99, £2,011. 
NoTTING Hinr ......| 7 21 3,09 4e. 

OSWESTRY ...... . 1 3 REN us 

PONTYPOOL ... . ......... 2 $ PE 6d. MEL 

READ 17 83 9,074 3d, 2d, 11d| Three months’ trial only. 0 
RICHMOND (SURREY)... | 2 1 18 4d. Current for Iaunches and motor cars. 
SALISBURY we | OF 51 .. 4d. & 14d.) £18. 3s. (revenue). 

SCARBOROUGH. scene 4 9 238 2b | | 

WIINJDSoo n ii — 9* 315 J, 124 400%. 

WOOLWICH . ..... .. 4 7 234. Motors on for few weeks only. 

Wi COMBE . 35 — 664. 8,917 dd. & dw. 


x Some of these me tors hired. 


— — — — E 


} Average 5 hours per day attuli load charged 27 d,, zd: ard 14d. for alj units. 
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MOTIVE POWER FROM PUBLIC SUPPLY MAINS 


In most modern cities public supply mains laid beneath the 
principal streets afford a varied selection of forms of motive 
power, the choice of which in any particular instance itis 
not always easy for the intending power consumer to settle. 
The main streets of the larger cities are provided with electric, 
hydraulic, and gas mains; and in some few cases with com- 
pressed air and, over limited areas, even live steam. In smaller 
cities and towns, or throughout leas important streets, it is 
usual for both’ gas and electric power at least to be available. 
Apart, therefore, from the question as to the advisability of 
erecting isolated power-generating plant, as compared with 
tapping one of the systems of public supply, there is the 
problem of striking a balance batween the relative merits of 
rival systems. This problem is sometimes difficult: it is 
never simple. Many considerations have to be taken into 
account beyond the mere question of relative costs—i.c., the 
relative magnitudes of the bills that would have to be paid fot 
the several forms of power. What someone has aptly termed 
the“ worth-whileneas " of adopting, say, electric motive power, 
in preference to gas or hydraulic power, is never wholly 4 
question of relative power costs ; in the majority of cases it is 
only in a minor degree such a question, and in some few 
instances the cost of power is altogether outweighed by other 
and more important considerations. 

A Paper was recently read by Mr. A. H. Gissines, before 
the Northern Society of Electrical Engineers, on the subject 
of the employment of electric motors supplied with power 
from public mains. One of the tables in Mr. Gussixcs 
Paper is so instructive as to the extent to which electric 
motors have been thus used, that we have reprinted it, excep 
for a few unimportant excisions, in our issue this w 
Another table is designed to show the “cost of working elec- 
tric motors as compared with gas, steam, and water power." 
This table gives particulars of nearly 80 installations of ele 
tric motors in Bradford, and the testimony in all these cas 
is uniformly as to the cheapness of electric power in regard t 
power cost. Owing, however, to the figures given for the 
costs being merely estimates, we have omitted this table. Mr. 
GiBaiNcs has based his costs for electric power upon an assumed 
1d. per unit, and for gas upon a rate of 23. 8d. per 1,000 cubic 
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In numerous instances the cost of electric power appears to 
be less than half that of gas. As a matter of fact, however, 
there is not a uniform charge of 1d. per unit for motor 
power at Bradford, but a sliding scale from 23d. to Id.; and 
it seems to us that in few, if any, of the instances cited 
could the fall advantage of the penny-per-unit rate be derived. 
It is regrettable that Mr. Gissinas has elected to present the 
case for relative costs in this form. Nothing i3 to be gained 
by supposititious cases out of accord with actual prac- 
tice, and a really much stronger case would have 
been presented on behalf of electric power had the 
actual gas and electric bills been ‘compared; and this 
would still have been true, even had the actual cost 
appeared to show unfavourably. Mr. Gissincs has pinned 
his faith too much to actual costs; he has not considered 
sufficiently the claims of worth-whileness.“ Take, for 
instance, one of the examples he has cited of the use of 
electric power for driving printing machinery. A 8 R. p. 
electric motor is stated to have cost £1. 163. 2d., estimated at 
Id. per unit, as compared with £5. 18. 3d. for gas at 28. 8d. 
per 1,000 cubic ft. Surely Mr. Grssixes does not pretend 
that a printer, whose bill for gas power during six months 
amounted to over £5, would find his bill for an equivalent 
service of electric power actually fall below £2? He would 
have considerable difficulty in convincing any experienced 
printer that such would be the case. Then why damage his 
case by this exhibition of absurd figures? A far better way of 
approaching the printer, as a prospective consumer, would be 
to direct his attention to the advantages as a whole—to the 
superiority of electric power from a score of points of view, 
every one of which means an indirect saving to the consumer. 
Even if the printer must face a bill for electric power no less 
than twice his previous bills for gas, he can well afford to 
make the change; and every printer who has gone into the 
matter knows this quite well Mr. Grssines should know it, 
too; and it would have added strength to his Paper 
had he given it prominence. We mention the printing 
business only by way of example; our contention 
equally applies to every other trade where motive power 
derived from public mains is employed. Not that we 
wish it to be assumed that the bare cost of power 
would necessarily show to the disadvantage of the electric 
motor ; in quite a numerous variety of cases the electric power 
itself would be cheaper. Our point is that, even where 
there is that single disadvantage, there are counteracting 
advantages which generally make the electric motor’ enor- 
mously superior to any other motor. We may mention some 
of the more obvious of these merits —viz., the compactness of 
the motor and consequent saving of costly space; the 
readiness with which it is started and stopped, and consequent 
saving of valuable time; and the cleanliness of the motor 
and all the arrangements for its use, and consequent saving 
of costly Jabour for keeping the machinery clean. Besides 
these, there are to be taken into account the superior 
adaptability of the electric motor to its work, both in 
regard to speed and the amount of power required; and 
the facilities cables afford for distributing power over exten- 
sive workshops, efficiently, silently, conveniently, and without 
moving parts. We strongly commend to all users of motive 
power the consideration of the worth-whileness of the 
electric motor. | 

Among ihe interesling facts brought out by the table we 
have reprinted on another page, are several instructive data 
as to the extent to which motors have been employed, either 
on hire or after purchase. The 97 electric supply undertak- 
ings represented in the table are only a portion of the total 


number of such works in operation in the United Kingdom. 
At the commencement of this year, indeed, this number 
aggregated over 150 works, none of which, it may be 
presumed, would turn a deaf ear to the appeal of any con- 
sumer for motive power. These 97 undertakings supply a 
total of some 2,800 motors, aggregating 7,912 f. p. In only 
63 cases is there any return of the amount of energy con- 
sumed during the year 1899, the items under this head 
varying between 19 units at Galway to no less than 240,188 
units at Norwich. The aggregate consumption in these 68 
cases was 2,025,979 units, which represents a considerable 
revenue return to the supply undertakers. It is noteworthy 
that in only 17 places have motors been hired, and that these 
are usually but a small proportion of the total number of motors 
in each place. But whether this is due to the disinclination 
of consumers to hire motors, or to lack of facilities for doing 
80, is not evident. At any rate, there is little encouragement 
to the Local Government Board to sanction borrowing powers 
for this class of business in the case of local authorities, or 
for directors to risk shareholders’ money in the case of 
company undertakings. In other respects Mr. Gissincs’ table 
is an indication of very healthy progress in the commercial 
use of electric motors fed with energy from public mains. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Foure D'ALRR.] 


Conductivity of Nervcs.—Human nerves show a difference 
in conductivity in accordance with the direction in which a 
current travels along them. S. Leduc has placed this in 
evidence by a simple experiment. At one point of a nerve a 
fixed cathode is brought into contact with it. At other points 
anodes are placed, and their surfaces of contact are so 
graduated that the resistance of nerve interposed between any 
one of them and the cathode is the same. It 18 found that 
the muscle contracts when the current is centripetal— i.e. when 
it passes away from the nerve centres. It contracts little or 
not at all when the current is in the reverse direction. In this 
respect, therefore, the nerve acts like an aluminium valve.“ 
But the explanation is a good deal more complicated. 

[S. Lepuc, Comptes Rendus, March 12, 1900.] : 


Manufacture of Patassium Chilorate.— When a solution of 
potassium chloride is electrolysed in presence of potassium 
chromate, the process which takes place depends largely upon 
the degree of alkalinity of the solution, a higher degree of 
alkalinity favouring the formation of potassium chlorate at 
the expense of the hypochlorite. What takes place in a sen- 
sibly neutral cold solution is, according to A. Brochet, pro- 
bably this: Hypochlorite is formed, and its formation uses up 
the whole quantity of electricity supplied. The hypo- 
chlorite, as soon as it reaches a certain density, is sponta- 
neously reduced, giving off oxygen and yielding potassium 
chlorate. Since oxygen is not required, there is evidently 
here a waste of energy, and if any process could be discovered 
for preventing its generation, the whole of the electric 
energy supplied might be utilised for the manufacture of the 
chlorate. The author attempts at least to shed some light on 
the process of formation of the oxygen. He finds that the 
liquid turns orange at first, and then yellow ; when the solu- 
tion is then left standing, its acidity diminishes, and in about 
a day it resumes its original orange colour. The yellow 
colour is probably due to the formation of hypochlorous acid, 
which oxidises itself into chloric acid and produces the trans- 
formation of hypochlorite into chlorate. 

[A. BROCHET, Comptes Rendus, March 12, 1900.] 


Vacuum Flectroscope. —' That electrostatic attraction and repul- 
sion takes place in an absolute vacuum can hardly be said to 
be experimentally proved, for the simple reason that no such 
vacuum has yet been produced, let alone experimented with. 
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H. Pflaum has therefore taken up the question, with the 
intention of proving that at the highest vacuum attainable with 
modern means electrostatic forces play undisturbed, though dis- 
charges through the vacuum may have apparently ceased. The 
construction of the electroscope fulfilling those conditions seems 
to have been attended with many unexpected difficulties, It had 
the form of a pear shaped bulb containing two pieces of alumi- 
nium foil attached to an aluminium plate. It was found that 
electrostatic effects took place with great energy. All the 
reactions were very prompt, but not the slightest luminous 
effect was observed in connection with them. All the same, 
the walls of the bulb often assumed positive or negative 


STORAGE BATTERY PROBLEMS.* 
BY E. J. WADE. 


(Concluded from rage 826). 


With regard to the assumption I have made earlier in the Paper, 
that the proportional composition of the active materials at the stage 
where their resistance rises so rapidly as to terminate the discharge 
and bring about the reversal is Pb, Ps, and PbO, PbSO, respec- 
tively, my chief corroboration, so far as direct analys:s is concerned, 
comes from Mr. Robertson's analysis of positive active material given 
in Prof. Ayrton’s Paper of 1890. He found that the sediment from 
the positives and the discharged positive active material itself both 


charges, and the aluminium foil was capable of acquiring or 


Even under 
the alternating discharge of a Tesla coil the leaves, while 
vibrating under its influence, acquired & permanent charge, 


losing charges by some kind of dark radiation. 


whose sign depended upon the distance of the coil. 
[H. PFLAUM, Ann, d. Physik, No. 2, 1900.] 


Electric Radiation from Points.—The radiation from a point 
to a diec depends, as we know, upon the potential and the 
sign of the charge, as well as upon the nature and the pressure 
As regards the sign, which from the point of view 
of radiant discharge offers the greatest theoretical interest, it 
is now pretty generally agreed that radiation from a point 
commences at a smaller difference of potontial when the 
is charged negatively than when it is charged 
positively. Also, the quantity discharged is greater in the 
former than in the latter case. Much work has been 
done to determine the influence of the pressure and 
the distance between the electrodes, and these researches 


of the gas. 


point 


include a large number of experiments on vacuum phenomena. 


H. Sieveking has devoted special attention to the behaviour 


of different gases at ordinary pressures, a matter of oonsider- 
able interest to the chemist. 


acid. The behaviour of air in comparison with oxygen and 
nitrogen is mysterious, and presses for an explanation. 
[H. Sixvxxixo, Ann. d. Physik, No. 2, 1900.) 


Capacity for Polyphase Charges.—The capacity of a con- 
ductor is defined as the charge which will raise it to unit 
potential when surrounded by conductors whose potential is 
zero. This capacity is in general a constant quantity, but 
not necessarily so, as for instance in the case of conductors 
subjected to polyphase voltages. Bu even here we may 
have constant capacities, provided the conductors under 
the influence of the polyphase current are symmetri- 
cally disposed. A simple case of such a kind is illus- 


trated in the diagram, where the circles may be taken 
to represent sections of conductors surrounded by a metallic 
sheath and insulated from each other. C. E. Guye proves 
mathematically that the ratio of the charge to the potential 
of each conductor remains constant at any instant, and thus 
the capacity of a polyphase conductor becomes a precisely 
definable quantity, from which the current necessary to 
charge the system to a certain potential may be calculated. 
It is not at all necessary that there should be six conductors, 
as long as they are equidistant and arranged on a circle con- 
centric with the sheath. They could also run above an infinite 
conducting plane at zero potential. 
[C. E. Gurk, Comptes Rendus, March 12, 1900.) 


He finds that the four gases 
studied by him have all a preference for the radiation of 
negative electricity from a point, the ratio of the quantity of 
negative to that of positive electricity radiated being 1:4 for 
oxygen, 1:7 for nitrogen, 2:5 for air, and 4'7 for carbonic 


approximated in composition to the second of the two formul: just 
mentioned. Unfortunately, neither there nor anywhere else that I 
know of are quantitative data given as to the composition of 
discharged negative active material; but I have repeatedly found 
that Planté type electrodes, properly reversed, afford just the sime 
output whether positives or negatives, so that if the one formula is 
accepted the other should hold good also. Of course the percentage 
of sulphate present in the discharged active material tells nothing, 
and is ouly misleading unless account is also taken of the sulphate 
there at the commencement of the discharge. In the case quoted 
above the fully charged active material was found to be quite free 
from sulphate; but this is unusual, even for new electrodes, and 
most exceptional for those which have been in use for any length of 
time ; consequently in many instances the percentage of sulphate in 
the active materials when discharged considerably exceeds that 
required by the formula. 

À more practical confirmation, based on the general experience of 
a large number of people, is supplied by the specific capacity of tbe 
active materials. Although only with difficulty, outputs very nearly 
as idi 50 aud 60 ampere-hours per pound of active material 
have been and can be obtained, corresponding to close upon 50 
cent. sulphation ; but never, I believe, under auy conditions what. 
ever, have the:e figures been exceeded. It is well known that 
towards the end of a discharge the curve of the potential difference 
of a cell varies considerably in character, according as the negative 
or positive electrodes have the smaller capacity and are the first to 
give out ; dropping off with extreme suddenness in the former case, 
and more gradually, although still with considerable rapidity, in the 
latter case. Now if, as I maintain, the potential difference at this 
stage is chiefly controlled by chauges going on in the conductivity of 
the active materials, then the lack of conformity between the two 
curves must connote a corresponding variation in the way the resist- 
ance of the two active materials rises At the negative the increase 
is sudden and large, putting a very definite limit beyond which 
further sulphation is impossib'e and reversal commences; and 
analogy with the sub-oxides of leed suggests that this is most 
likely to occur when a composition Pb,SO,, corresponding to Pb,O, is 
attained. At the pe the rise in resietance takes place mure 
elowly, and although soon sufficient to bring the potential difference 
down to the point at which the discharge is usually stopped, yet if it 
is allowed to continue the sulphation is able to proceed some stages 
further with a steadily falling voltage. Here again analogy with the 
oxides of lead points to the change commencing at the composition 
PbO,, PbSO, corresponding to the sesquioxide PbO,, PbO, and aug- 
menting gradually as the composition of the active material approaches 
to PbO,, 2PbSO, corresponding to red lead PbO, 2PbO. 

We have now examined the normal constitution of; the active 
materials under all conditions of use, and I have endeavoured to 
show by the aid of the hypothesis of polymerisation how at every 
stage, except when fully charged, it consists of true compounds of 
lead sulphate with lead or lead peroxide ; or, during the period of 
reversal, with both at the same time. Yet no direct chemical evi- 
dence can b: adduced as to the existence of any one of these com- 
pounds, with the possible exception of Dr. Frankland's brown 
salt,” PbO,, 2PbSO,, which he believes he isolated in 1889; and even 
in this inetance Messra. Gladstone and Tribe were unable to confirm 
his results. To all chemical tests the active materials behave merely 
as mixtures containing normal lead sulphate in various proportions; 
but the lack of corroboration in this direction was only. to be ex- 
pected by analogy with red lead, white lead, and similar compounds, 
and it only serves to show the degree of their instability. nfortu- 
nately there is other most troublesome evidence as to the extreme 
ſeebleness of the compounds now in question: not only do they 
break up under all chemical tests outside the cell, but even ia the 
cell itself they act similarly under many conditions that canoot in 
practice always be avoided, and herein we have the origin of 
* sulphating" and the source of most of the infirmities which so 
largely limit the life and commercial usefulness of lead cells On 
the s pA provocation the molecules of active material forsake 
their allotropic or polymeric structure and are resolved into what, 
from a general chemical standpoint, would be called a more normal 
atate, but one which in its i relationship to storage cells I sball 
here term abnormal. Each complex molecule splits up into a 
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number of simpler onee, some of normal sulphate and others of lead 
or lead peroxide. UE example the composition of the fully- 


di active materials as repreeented by the two terms previously 
given, these would break up as follows :— 

Pb, 0,4 (80,), = 6PbO, + 6PbSO,. 
Buch a change easily accounts for all the effects characteristic of 
“sulphating.” The rearrangement of structure can hardly be accom- 


plished without producing some alteration in the bulk of the active 
materials ; and it is moet probable that the independent molecules 
of sulphate will require more room than when in a combined state. 
A strain is thus put on the active materials which tends to reduce 
their porosity generally, while at the points where the sulphation 
actually occurs the pores will be almost blocked up. If it is 
more than cap be relieved by mere compression of the active 
materials, their disintegration will commence ; and if the sulpbation 
is excessive, the effect extends to the support, which either expands, 
buckles, or bursts asunder, according to its construction and the 
amount of the strain experienced. It is difficult to suppose that the 
free molecules of Pb and PbO, can themselves long escape 
sulphation, and so visible patches of white non-conductive irre- 
ducible sulphate soon make their appearance. Other known 
results such as reduction of capacity follow obviously, and need 
not be dwelt upon. Prolonged contact with the acid electrolyte 
appears to be quite sufficient in itself to cause the active materials 
to pass over to this abnormal state: but in all probability 
the result is largely dependent on the percentage of sulphate 
they contain, and only becomes acute after a certain stage is reached, 
for in practice cells left on open circuit are found to sulphate more 
or less according to the extent to which they have previously been 
discbarged. Fully-charged active materials maintain their normal 
condition with considerable tenacity, but it is quite possible that the 
very gradual loss of capacity so often experienced by negative elec- 
trodes, and for which no satisfactory explanation has yet been offered, 
may be due to a change of molecular structure. The effect is 
nerally accompanied by shrinkage of the active material, and in 
this connection 1t is somewhat significant to note that Schutzen- 
berger's allotropic form of copper was found to revert to its more 
ueual state after prolonged immersion in dilute sulphuric acid, this 
c s also being accompanied by shrinkage. Although the 
instability of the active materials is inberent in their very nature 
and its results cannot be always or entirely avoided under any 
pene working conditione yet much of the trouble is usually 
rought about by minor causes, some of which at any rate are 
reventable. Local action due toimput ities in the electrodes or electro- 
yte, or to the presence of active oxygen in the form of persulphuric 
acid or hydrogen peroxide, or to excessive strength of acid, is one of 
the moet frequent. The active materials, especially if fully charged 
or nearly so, are probably first partially sulphated just as when dis- 
charging, and so disposed to break up in the usual way; but the 
local action may also have a directly disruptive effect upon their 
molecular constitution as the proportion of sulphate increases. The 
most, marked effects of local action, however, are experienced during 
the period of reversal, for not only do the molecules of active 
material then contain their maximum of sulphate, but both lead and 
lead peroxide at the same time, and a condition of far greater 
instability results even than on complete discharge. If the current 
is stoppea during this stage, local action and sulphating proceed with 
great rapidity, and they are not entirely checked when the current is 
tlowing unless it is of very considerable strength. On this account 
it js impossible properly to reverse many types of electrodes, for, 
- owing to the very high resistance of the active materials throughout 
the process, the current is most unequally distributed and only 
a small fraction penetrates the portions not quite close to the sup- 
port. Exces-ive local action ensues, and even if the electrodes are 
not rendered useless, the active materials will be choked with la 
percentages of sulpbate, which it is impossible to reduce N 
Another cause which no doubt plays a considerable part in break- 
ing down the normal constitution of the active materials is undue 
weakness of the electrolyte. This condition seldom exists in the 
bulk of the solution; but owing to imperfect diffusion, as is fully 
explained in the first part of this Paper, is frequently realised 
during discharge by the portion contained in the pores of the 
active materials, Most probably, as soon as the percentage of acid 
present falls below a certain limit, incomplete sulphation occurs, 
and compounds containing lead monoxide or hydrated monoxide, 
Pb(HO), are then produced ; and the variations in the specific 
gravity of the electrolyte during discharge sometimes agree best with 
a reaction of this nature. Distinct evidence indeed has frequently 
been obtained of the presence of monoxide in discharged positive 
active materia], and upon this has been based an oxidation theory of 
the cell reactions, which assumes that, at the positive at any 
rate, the formation of sulphate is only an incidental result, 
contributing nothing to the E.M.F., and being in amount no 
function of the output. I pre however, to adopt the explanation 
I have suggested above, and consider that whenever indications òf 


imperfect sulphation are observed, they do not show the double 
sulphation theory to be at fault, but rather point to defective 
5 conditions which prevent the proper and normal reaction 
from taking place. | 


| DISCUSSION. 

Prof. H. E. ARMSTRONG congratulated the Institution on having 
received so valuable a Paper on such an important subject. The author 
had stated his case with a clearness altogether unusual when dealing with 
matters of this kind : his ments throughout were logical and reason- 
able, aud although one might not share all Mr. Wade's opinions, his case 
was argued in a way that could not be objected to. Mr. Wade had first 
discussed the question as to the nature of the changes which go on in the 
accumulator. He himself had thought a good deal about the accumulator ; 
he had worked at it in the chemical department of the Central Technical 
College for 10 years past. The analyses which Prof. Ayrton and his col- 
leagues had communicated to the Institution in 1890 had been carried out 
by Mr. G. H. Robertson in his (the epeaker's) laboratory, and ever since then 
he had taken the deepest interest in the subject, and felt that it afforded 
very many features of interest both to the chemist and the electrician. 
They could congratulate themselves now on having made some slight 
advance in the treatment of the problems which the cell offered. The 
author had put forward the conventional idea that they dealt on one hand 
with lead and on the other hand with lead peroxide, that this was con- 
verted into sulphate on both sides, and that on charging again they got a 
reconveraion. He agreed with Mr. Wade that the simple equation itself 
expressed that result, but probably a very great deal happened in 
between, but we were not in a position to say what that was. 
The problem of the electrolysis of lead salts and lead solutions 
was undoubtedly a complicated one. Faraday worked much with 
sulphuric acid —and it was a good many years since Faraday electrolysed 
sulphuric acid —yet we practically knew no more now, and it was astonishing 
how little p had been made. What was certain, however, was that 
the electrolysis of sulphuric acid did not take place in the simple way 
which was ordinarily assumed. There were a variety of explanatious, but 
probably there were many products produced which played an important 
part in the accumulator to which very little attention was given. Perhaps 
one fault in the Paper was that it had not sufficiently noted the possibility 
of changes in the electrolyte taking place which would affect the life of 
the cell, and, in fact, did affect sulphation. On the otber hand, the 
problem of the electrolysis of lead salts was very difficult ; it was not yet 
understood how the lead peroxide was formed from the sulphate. Many 
lead salts could not be electrolysed without lead peroxide being formed. 
They got peroxide on the anode and lead on the cathode, and they could 
not get the whole of the lead on the cathode. On the other hand, there 
were solutions in which it was poasible to get the whole of the lead 
as lead without any trace of lead peroxide. He wished to impress 
upon the meeting the fact that there was very much yet to be learned with 
regard to what happened to both sulphuric acid and its lead compounds 
on electrolysis. Mr. Wade had attached considerable importance, how- 
ever, to the kind of lead compound formed, and had put forward a 
theory which was a rational one—viz., that they were never dealing 
with lead peroxide alone or lead sulphate alone, but a more com- 
plex substance which contained both these constituents. The 
author thought this was the exp'anation of the conductivity of the 
material in the cell as compared with the want of conductivity shown 
by lead sulphate. That theory was a perfectly rational one, and no. 
doubt much might be said for it; but he would like to call attention to 
the statement of the author that Unfortunately there is other moet 
troublesome evidence as to the extreme feebleness of the compounds now 
in queetion." He was inclined to think that Mr. Wade did not help him- 
self very much by assuming the existence of these compounds, for if they 
did exist they were very unstable substances. Mr. Wade had distinctly 
put forward tbe theory which enabled them to underatand why it was that 
only about one-half of the peroxide at present ia the material was available. 
This had been established by Prof. Ayrton and his colleagues, and whether 
it was good as a theory or not, it was certainly good as a fact, and they 
could not get much beyond that point. As Mr. Wade had stated the 
problem, he had emphasised & point which was undoubtedly of great 
importance in discussing the probable efficiency of a cell. He thought the 
most important part of the Paper was the latter part, in which waa 
dis the character and strength of acid neceesary to give the maxi- 
mum rate of discharge and charge. Great emphasis was laid on porosity 
and on the absolute need for free diffusion of the acid into the material. 
This latter condition was, he thought, the critical feature in connection 
with secondary batteries. What Mr. Wale had said with regard to 
the necessity of increasing the porosity of the medium was the 
practical key to the position. Any improvement in the discharge: 
and charge of a cel must be by operating in that direction. If 
they would only picture to themselves what happened in a cell, they 
would see that it was absolutely necessary that the material should have a 
high degree of porosity. They knew that there was a very large require- 
ment of acid at both plates, and they were dealing with an acid that 
diffused at a comparatively slow rate, while during discharge the electro- 
lyte was being depleted of acid, thus varying the rate of chemical action 
and chemical change. They were, on the other hand, when charging the 
cell, filling the pores with strong acid. One could see, therefore, it was 
most essential that there should be a free passage of acid into the pores 
of the material on the one hand and a free discharge from them on the 
other, In this respect he thought that Mr. Wade had put the case before 
them very clearly and had given a clear indication of the lines on which 
to proceed in calculating the value of the cell, and had further led the 
way to practical improvements in the cell by insisting very strongly on the 
need for great porosity. 

(To be continued.) 
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A PROPOSED SYSTEM OF UNITS.* 
BY PROF. REGINALD A. FESSENDEN, 


In a recent number of The Flectrieian (Dec. 29, 1899) there 
appeared a reprint of a note of mine on a proposed system of units. 
As, however, the original, which was printed in these columns, con- 
tained some misprints, and, as I now. see, was not explicit enough 
in regard to some points, I would like to deal with the matter more 
fully. | < 
; Furst, I would emphasise the fact that this proposed system is 
suggested as an alternative in case the system o by Heaviside 
cannot be carried out. His system is undoubtedly the best, and it 
will ever be a matter of regret that it was not adopted originally. If 
it should appear that there is any probability of carrying oat Heavi- 
side’s original method, I am too ardent an admirer of his work and 
have too much confidence in his judgment to do otherwise than with- 
draw my suggestion. It is only, in case the opposition on the part of 
the Governments and of the manufacturing firms proves too strong 
that this alternative is put forward. 

At present we have two units of quantity of magnetism—+.e., the 
unit pole and the line. We have one unit of magnetic intensity— 
i. e., the gilbert (adopting for the pes the name suggested by the 
American Institute of Electrical Engineers). The ratio magnetic 
lines per sq. cm. + magnetic intensity“ is called the“ permeability." 
The ratio “ quantity of magnetism per sq. em. magnetic intensity“ 
has no name at present (though the ratio “ intrinsic magnetism per 
By. cm. — magnetic intensity” is called the susceptibility). In the 
present paper I will call this ratio the “permity.” Since it takes 
47 lines to make unit quantity of magnetism, when a substance has 
its permity 1 its permeability will be 47. | 

aving two units of magnetic quantity, the ratios between these 
units and the other electric and magnetic quantities give us a double 
set of terms. one set of terms being 4z times as large as 
ihe other. Evidently, if we make the magnetic line and 
the unit pole of the same size, we will do away with one set 
of these terms. Similarly, we have two units of electric 
quantity—-2.¢., the line of electrostatic flux and the uait charge. 
The ratio “electric flux lines per sq. cm. + electric intensity” is called 
the “specific inductive capacity.” The ratio “ quantity of electricit 
per sq. cm. -+ electric intensity " has no name, and in this Paper 
will call it the **capity." Since there are 4x electrostatic lines to 
unit charge, when a substance has unit specific inductive capacity 
its capity is įm. Here also we have a double set of unite, one set of 
which can be done away with. Consider now the equation 


Q P (curl) /T = ML? [T*. 


Since the 47 gets in through the curl, we can get rid of the 4» in 
three ways : (1) Splitting it up between the Q and the P (Q being 
quantity of electricity and P quantity of magnetism)—i.e., making 
Q and P both 1 / 47 times as large as at present. (2) Keeping both 
Q and P the same size as at present, but making the unit of work 
4r times as large as the present erg. (3) Making Q lr times as 
large as at present, keeping the other terms the same rize. (4) 
Making P 17 times as large as at present, keeping the other terms 
a8 at present. 

The first method is Heaviside's original proposal. It is the ideal 
method. It, however, necessitates changing the ampere, ohm, volt, 
farad, henry, coulomb, and other units. The second and fourth 
methods are impracticable. The third method is the one I propose. 
It necessitates the following changes : (1) Making the unit quantity 
of magnetism }7 times as large as at pregent—i. e., equal in size to the 

present magnetic line. This would result in no inconvenience ; is, 
1n fact, legalised now, for the henry is 10? lines and not 10? units of 
magnetic quantity. It is also very generally used in practice. 
(2) Making the absolute unit of current turn (i. e., 10 ampere turns) the 
unit of gilbertance (i. e., difference of magnetic potential). We ma 

call it the amma-turn. (3) Making the permity of air 4x 1 
of įr as at present. This would cause no inconvenience, as no one 
designs magnetic mechapiam from printed tables. Every piece of 


iron must have its magnetic constants determined as it comes 


into the shop, as no two heats are the same magnetically. 
(4) Doing away with the term specific inductive capacity, and usin 

the capity instead, the capity of air being 42. This also woul 

cause no inconvenience, fur no one would think of using capacity 
tables to determine the capacity of a cable or condenser, and in every 
cable manufactory these are determined by experiment. In general 
the values given in tables are bigher than those found in practice. 
For example, Fleeming Jenkin gives for pure rubber æ = 280, and 
Salford and Halman give it as 37, while cable makers will, by treat- 
ing it so as to remove all mechanically entrained moisture, furnish 
it as low as 2. And in any case, in calculating the capacity one has 
to first multiply by 47 in using the present tables, so that this is 
equivalent to using the capity. E 


From the Electrical World and Engineer of New York, with corrections 
and additions by the author, 


The following table shows the relation between the present, and 
proposed systems :— 
Ampere, coulomb, volt, ohm, farad, henry, erg, joule, watt : No 


change. 
Present. Proposed. 
Unit of magnetism 41 of present, i. e. = mag. line. 
Permeability ...... ge Permit instead, which for air 
bas the value 4s. it 
Spec. ind. cap....... Use Capity instead, which for air has 


the value 1. 
Magnetic potential 44 times present, i. e. absolute unit 
turn, i. e., amma- turn. 


Present Formule. Proposed Formule. 
QQ'/kL=PP’/mL=Force ... QQ/4aeL=PP/4apL = Force. 
Penk W per c.c............. D?/2x = W per c.c. 

B/ SY m W per c. B/ 21 W per c.c. 
GS! ens G=nI. 
Ezd(4xP)dt .................. E -dP/dt 

K ks]Antt .......................- K =«s/t. 


Where Q represent: quantity of electricity, D, electrostatic flux 
per sq. cm, D quantity of electricity per sq. cm, P quantity of 
magnetism, B, magnetic flux per sq. em., B quantity of magnetism 
per sq. cm., W energy, k specific inductive capacity, « capity, m 

rmeability, n permity, K capacity (i.e, capance), G magnetomotive 
orce (i. e., gilbertance), E electromotive force (i. e., voltance). 

In the present system we have 1 / Am velocity of light. 

In the new system, since the permity for air (or vacuum) is 4z and 
the capity is r, we have 1 / Ir = velocity of light in air (or 
vacuum). 

We have now got a system of units which is perfectly rational ao 
far as the absolute units are concerned. Dr. Fleming, in an extremely 
able article,* has extended this system by forming a new system of 
practical units. By making the practical anit of current ten times 
as large as the present ampere, tlie ohm one-tenth the size, the unit 
of energy ten times as large, &c, he obtains a very convenient and 
simple system of practical unite, and one which is much superior te 
the present system. 

I have not myself considered the subject of practical units, for 
the reason that, as stated in my previous note, I do not believe im 
oractical units If any system of practical units is to be chosen, then 

r. Fleming’s system has many advantages over the others. But I 
fail to see the use cf the so-called practical unite, In dealing with 
lengths, for instance, we have the metre as our standard. Physicists 
use the centimetre more frequently, but we have not found it neces- 
eary to make it a practical unit and call it the “ Michaelson,” nor 
have our engineers found it necessary to make a “ practical unit” 
out of the kilometre and call it a “Euclid.” I should be glad to 
know what advantage has accrued to the electric profession from the 
action of our unit makers in taking one-tenth ol absolute magnetic 
unit of current as the paa unit of current and calling 1t the 
ampere. Has it not rather been a source of nuisance without any 
corresponding benefit ? Why not, then, go back to our absolute units 
of current, voltage, &c., and by making suitable prefixes or suffixes 
obtain what sizes we desire, just as we do in the case of the metre? 
I subjoin such a scheme, not that I think it cannot be improved upon, 
but merely to show the general idea. 

Denote absolute electrostatic units by the suffix -sta. Thus Volsta 
= absolute E. S. unit of voltage, Coulsta = absolute E. S. unit of 
quant ,&c. Denote absolute magnetic units by the suffix -ma. 

hus Volma absolute electromagnetic unit of voltage, Coulma = 
absolute electromagnetic unit of quantity, Amma = absolute electro- 
magnetic unit of current, &. Denote space differentials by the 
suffix -l. Thus Volstal = voletas per em. Denote area differentials 
by the suffix -r. Thus Coulstar = coulstas per sy. cm. Denote 
volume differentials by the suffix -v. Thus Ergav = ergs per cubic 
cm. Denote time differentials by the suffix -t. Thus Coulmat = 
coulmas per second. 

Let the prefix 1- or le- denote the 1/1000, the prefix m- or me- the 
] EARE and the prefix n- or ne- denote the 1/1:000:000:000 of the 
absolute unit. Let the prefix r- or re- denote 1:000, the prefix s- Or se- 
1000-000, and the prefix t- ur te- denote 1:000:000:000 times the abso- 
lute unit. Thus, 1 tolma representa the present ohm. 11 tevolmas 
represent 110 volts (or tolmas). 

I have no doubt but that some of the gentlemen who have pa‘d 
attention to questions of nomenclature could improve upon these 
terminations and prefixes. Our French colleagues eapecially are 
rather fortunate in dealing with such questions, and so, as I men- 
tioned previously, the above is merely given as showing the general 
methods. | 

It will be noted that I speak throughout of the permity, not the 
permeability, as being 4- for ether. This is because the atrict 
definition of permeability is that it is the constant m in the expres- 
sion PP'/L*n- Force, and hence with our new unit of -magnetic 


. | quantity the new permeability is by strict definition equal to (41), 
Mec Le ee Uu Ai MM ß MC EE 


See The Electrician, Dec. 29, Jan. 5, 12 and 19. Also Electrical World 
Digest, Feb. 5 and 10, and following abstract. 
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while the permity or the cocfficient in the expression PP’/47L%p is 4r 
Fleming uses the term permeability as the ratio B/ a 


for ether. Dr. 
which is identical with the permeability in our present system an 


is the permity in my proposed system. Hence the supposed dis- 
c rmity, and that 
is, that I believe the retention of the old term will cause confusion. 


crepancy. For another reason I prefer the term 


Moreover, it is inconveniently long. 


In the discussions of the 
previous to Dr. Fleming's 


fasion, and the following list will be instructive :— 


Author Substance permeability 1. Substance spec. in. cap. 1. 
Maxwell —  .... Ether d sieves "Péther. P 
Farada puts ads 88 Air 
J. J. Thomson ...... Air ee Air, 
Everett Ether Air. 
Webster Etber Ether. 
Lodge Air | —  ... Air. 


The actual facta of the case are, I believe (though I stand subject 


to correction), that air is the substance of specific inductive capacity 
unity, and that there has been no authoritative statement as to what 
substance should be considered as having unit permeability. 

Another point which has somewhat surprised me is the very 
general idea that there is something incorrect in making the permity 
of air 4x, To quote one of my critics, “ The objection would be that 
the permeability of any substance would no longer be its specific 
1 inductivity with respect to the inductivity of the standard 
dielectric, namely, ether, but with reference to an imaginary body 
whose inductivity was (47) 1.“ This idea, as has been pointed out 
hy Prof. Fleming, is entirely incorrect. 

As Lodge has shown, whatever the permeability of ether is, it 
moet certainly is not unity, and so we have just as much right to 
take its permeability as (477)? as to take it as unity. In fact, there are 
some advantages in doing so, for it is evident, from the criticiam 
referred to, that the fact that both the permeability and spec. ind. cap. 
are now taken as unity for the ether hax led some to overlook a point 
to which Lodge has called attention—$.e., that both are arbitrary 
assumptions, and both cannot be true. If we eay, “ Let the permity 
of the ether be 4 and its capity be I,“ they are 47 and $r 
respectively, just as much as the permeability and spec. ind. cap. are 
now unity. We are not in the least taking any liberties, and in 
fact, since, if I am not mistaken, the substance of unit permeability 
has never been authoritatively settled, the subject is still wide open, 
and we are not revoking the decisions of any scientific congress. 
From the conflict of authorities pointed out above, it is high time we 
decided to fix upon the value of the permeability for air. 

In the Paper referred to in my previous note (“A Determination 
of the Nature of the Electric and Magnetic Quantities, and of the 
Density and Elasticity of the Ether," Physical Review, January, 
1900), in an appendix which will appear in March I have given some 
details of this svstem, and suggested symbols and a nomenclature. 
The symbole, 1 think, will be found very convenient, but the 
nomenclature is meant merely as an illustration of the method. 

To sum up, we have our choice of four methods :— 

1. Heaviside’. The advantage of this system is that it gives a 
perfect and rational system of units, and simplifies calculations very 
much. Its disadvantages are that it necessitates the changing of the 
legal units of current, voltage, capacity, resistance, &c. It also neces- 
sitates the changing or the throwing away of all our present resistance 
boxes and standards of current, and the recalibration of many other 
electrical instruments, such as ammeters and voltmeters M oreover, 
all the vast mass of electrical literature which we have accumulated 
during the past 20 years will be rendered somewhat inconvenient 
of reference, for when in the course of our reading we find say 10 
amperes mentioned, we will have to divide the 10 by 177724 in order 
to get the value in terms of the new units. This will make consider- 
able arithmetical work. And lastly, since it has been but recently 
that the present units were legalised, we can hardly expect our 
Governments to change them again, after being in use for so short a 
time, at once. It may be doubted if they can be induced to take 
action within 10 or 20 yeara. 

2. To f ahead with our use of the present absolute and practical 
units. This means a loss of time of about three-quarters of a year 
(according to my experience) for every electrical engineering graduate, 
and the perpetual annoyance of a complicated, irrational, and vexa- 
tions system of reckoning. 

_ 9. The writers method. The advantages of this system are that 
it gives a simple and rational system of unita, the equations and 
formule being identical with those of Heaviside’s system, the only 
difference being that a different medium is chosen as having unit 
permeability. It disturbs none of the legal units, it necessitates no 
changes of calibration and no loss of apparatus, and renders useless 
no printed tables which are used in practical work. The whole 
change is merely one of definition, and 1t the proposed changes were 
made by the Paris congress to-morrow, there soul be absolutely no 
disturbance, the only difference being that we would write our 


roposed system which have appeared 
mirable Paper I bave been struck by 
two things: First, the uncertainty as to whether the air or the ether 
is the substance of permeability unity. There is reason for this con- 


entire accord with our experience on t 


equations in a simpler form. It is curious to note that, as if by 
instinct, designers have been tending towards this system, for in most 
works the ampere-turns are used instead of the gilberts, and the 
henry has been chosen as being a certain number of magnetic lines 
instead of a certain amount of magnetism. Moreover, in electrostatic 
problems we have for years been using the capacity, which is 
analogous, not to the permeance, but to 47 times the permeance. As 
regards the present legal practical units, there is absolutely no need 
of touching them ; we simply use absolute units instead. The yard 
and the metre are the absolute units of length, but as a matter of 
fact we use the yard and metre less than any other units of length, 
yet it does no harm. It is not necessary to sell current by amperes 
any more than it is necessary to sell land by the yard. Still we can 
do so if* we choose. The disadvantage of the system is that in place 
of the time-honoured fiction that the ether has unit 1 aA and 
specific inductive capacity we substitute another fiction —i. e., that 
the permeability is (4r)? or the permity is 4m. We have just as 
much right to make the one supposition as the other (both being 
incorrect as a matter of fact). e injury done is hence of a purely 
sentimental character. 
. 4. We may use the above system, and make in addition a new 
system of practical units. This is the plan proposed by Prof. Fleming. 
he advantage of this system is that we get a good system of prac- 
tical units, and all our present electrical instruments and standards 
are still available. The disadvantage, if there is any, is that it is 
not evident that practical units are 5 but a nuisance and a 
source of confusion. As regards this point, there will be diversity 
of opinion. 

It may safely be said that here in America, where a great deal of 
polyphase and long-distance work is done, requiring equations con- 
sisting of mixtures of absolute electrostatic, absolute electromagnetic, 
and practical unite, the prejudice against the practical units is very 


strong. It is only necessary to read the editorials in and communi- 


cations to our electrical papers to realise how strong the feeling is 
that we should give names to the absolute units and abandon the 
practical ones, "E | 

So far as can be judged, the same feeling obtains in France, and 
may possibly have antedated the movement here in America. In 


any cae, for some time MM. Hospitalier, Blondel, aud others have 


been advocating tbe same thing in a series of admirable articles, and 
the arguments they have presented piod very convincing and in 

; ais side. As Prof. Hospitalier 
eloquently puts it: “ War is declared on all sides upon the C.G.S. 
practical unita, and in a more general manner upon all units, whose 
use entails parasitical factors in their relation with other units, even 
though said factors are decimals;” and, whilst there may be 
differences of detail, as for instance in the proposed nomenclatures, 
there seems to be none in regard to the end to be sought for. 

If we adopt the third method proposed, there is no reason why 
we should not do so at the present Paris congress. All that will be 
necessary will be to pass the following resolutions: (1) That the 
unit quantity cf magnetism be $x times the present unit. (2) That 
the uuit of difference of magnetic potential be the absolute unit of 
current turn. (3) That a name be given to the ratio quantity of 
magnetism + difference of magnetic potential, which is in this Paper 
called the permity. If the congress should then give names, as 
suggested by Messrs. Hospitalier, Blondel, Kennelly, and others, 
to the absolute units, and give us a system of simple pub the 
whole system of units would be in an extremely satisfactory state, 
and both theoretical and practical electricians be relieved of a great 
and irritating burden. 


METHODS OF CHARGING FOR PUBLIC SUPPLY OF 
ELECTRICITY.* 
BY W. W. LACKIE. 


In order to get at the basis upon which the various methods at 
present in use are founded, it is necessary to consider (1) the cost of 
the different parts that go to make upan electric power station, and 
(2) the cost of generating the energy. No two cities will give the 
same cost for all the different items that go to make up either of 
these, but in order that we may have figures that will not only be 
of interest, but with which I will be able to deal with some ease 
and freedom, I will take the costs of the Glasgow Corporation elec- 
tricity department. The approximate costs per kilowatt capacity 


are :— 
(1) Land and buildings. £14 0 0 
(2) Machinerrr᷑-,‚̃ pigro 25 0 0 
(8) Accumulators ............. cene 20 0 
(4) Mains and cables . 44 0 0 
e . anessa an 400 
(num 018 0 
(7) Counting house furniture, e 2 0 
Toll iis ooa e red E SUI EE SU EIN dee £90 0 O per kw. 


* Abstract of a Paper read before. the Glasgow section of the Institution 
of Electrical Engineers. 
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The first item, land and buildings, is of course particularly 
subject to variation, according to the local price of land, labour, and 
building, but the above is the approximate average cost of the three 
generating stations in Glasgow. The next item, machinery and 
plant, includes boilers, steam piping, engines, dynamos, travelling 
cranes, switchboards, and all accessories to complete the station 

roper. 
Eae The fourth item is the largest at present, although no doubt 
this will be very much less in due course. We next come to con- 
sider the annual cost of each of these items —i. e., the depreciation to 
be allowed on each of them. It has been the custom in Glasgow to 
rate and allocate this depreciation as follows :— 


(1) Land and buildings ......... 1 per cent. on £14 0 O = £0 2 
(2) Machinery ............... ... "7$ do. 2 00 = *117 
(3) Accumulators ..... ......... 10 do. 20 0 04 
(4) Mains 24 do. 4 0 0 = 12 
(b) Meters ....................... 6 do. 400 = 0 4 
(6) Instruments 5 do. 018 0 = 001 
(7) Counting house furniture.. 5 do. 020- 00 
£90 0 0 £3 12 0 


This gives an annual cost per kw. of £3. 12s., or an average of just 
4 per cent. on the capital. There is further interest on the capital 
at the rate of 3-1 per cent., and a sinking fund to be allowed for at 
the rate of 1 per cent., which together make a total of 8'1 per cent. 
on the capital, or a cost of £7. 5e. 9d. per kw. of plant, no matter 
whether the pant is used for supplying 1 unit or 10,000 units. It 
is therefore clear that any consumer who applies to the supply com- 
pany, and causes one kw. of plant to be put down, and whose bill is 
under £7. 5s. 9d. per annum, does not pay the bare cost of the 
upkeep of the plant, not to mention the actual cost of generation— 


—— — — 


The outside work consists of feeders and distributing 


. 9d. per unit. 


| cation, the charge should be £4. 8a. per kw. of application; if 


according to the maximum demand of the consumers, the charge will 
be £6. 4s.—plus in both cases a charge to cover the coat of generation 
per unit. Take it that it is to be proportional to maximum demand 
i. e., each consumer is to pay £6. 48. per kw., plus in both cases a 
charge to cover the cost of generation per unit of maximum demand 
as his share of standing charges, plus a sum of ray for the pretent 
| 9d. per unit to cover the cost of gererating the current. The system 

of charging adopted in Glasgow allows of this £6 4s. being paid 
| practically in three ways, certainly in two. It may either be paid 


| in 12 equal montbly instalments cf 10e. 4d.. per kw., or it can be 
| pus in 365 equal payments of 4d.— i. e., on the first 365 units per 


This last care we are all 


w., plus in each care 2d. per unit. 
It corresponds to tbe fist system of charging 


familiar with. 


for 200 volt supply offered by the Corporation, which is that 


for a quantity not exceeding the maximum demand for 365 hour 
per annum the cherge is 6d. per unit, end all above this quantity 
The first method of paying off the standing charges 
is aleo offered, but the Corporation having introduced the maximum 
demand system and maximum demand indicatore, and wishing to do 
without the latter, have no alternative but to charge on the con- 
sumer's application. The charge is aleo slightly higher, being 
£6. 15s. 5d. per kw. of application. If all the consumers would 
agree to pay on their application, I have no doubt this charge would 
be nearer the figure i have stated viz, £4. 88. per kw. This 
system cf charging is by no means rew. Dr. Hopkinton drew 
attention to the matter in bis classical Paper read before the Junior 
Engineers,* and Aithur Wright was the first, I believe, to make 
use of this idea. In a return made by the town clerk of Gloucester 
last year it appears that, out of 601 authorities owning electricity 
supplies, 40 of them use Wright's indicator and system of charging. 
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1. e., the cost of coal, oil, &c. These are the chief items which go to 
make up what are called the standing or stand-by charges. Other 
items which might fairly be added to the stand-by charges are the 
rent, rate», and taxes, and part of the management expenses. If these 
items are added the above figure is increased by £1. 10s. 3d., and the 
standing charges are brought up to £8. 16s. If the items last men- 
tioned are omitted, it simply means that the actual cost of the unit 
will be increased. 

The items included in the actual generation of the current prac- 
tically vary in proportion to the units generated, and were in 
Glasgow for the past year :— 


// E OI RN AN ĩð ³ĩé Ä 8 0°54d. 
Ou A ccc ͤÄA 9250 
WS ³ĩV—W ieeess 20d. 
REPAID eet . 0:42d 

Per uni... 1:28d. 


I understand that Mr. Wright, of Brighton, not only puts under 
the head of standing charges the items I have mentioned— viz, 
depreciation, interest, sinking fund, and management— but he also 
includes stand-by coal charges used for banking fires, &c., and all 
wages of workmen. In this I think Mr. Wright is taking an 
extreme view, and I submit that a portion of the wages of firemen, 
enginemen, and engineers should go to the running expenses. 

he maximum demand of all the consumers added together is 
equal to about 70 per cent. of their aggregate application, and the 
maximum demand made on the station 1s about 50 per cent. of the 
total power applied for. If the standing charge of £8. 16s. per kw. 
of plant in the station is to be proportional to the consumer's appli- 


In some cases motive power is quoted at a lower uniform rate, but 
the sole reason for doing so is that the chances are that motive power 
will be used for some four or five hours per day throughout the whole 
year; but it seems unfair that a similar benefit should not be extended 
to long-hour consumers using current for lighting purposes, seeing 


that the cost of generation is the same whether the energy be 
for power or lighting. 


e third method offered by the Glasgow Corporation is a uniform 
Current is supplied st 
the consumer agrees to pay 
for a quantity corresponding to his maximum demand for the equiva- 
ours per day for 365 days in the year—+.e., for 1,825 
Under this method the applicant’s standing 
on a charge of 
£6. 4s. therefore only amount to 08d.—that is, supposing bis 
consumption exactly equals 1,825 hours of maximum demand. ne 
ot 23 
hours per day consumption on the whole station, so that it is not 
underselling the current if a five hour per day per annum consumer 


rate, and is as follows for a 200 volt supply. 
a uniform rate of 2d. per unit, provid 


lent of five 
hours per annum. 
charges are spread over at least 1,825 hours, an 


actual average works costs per unit are 1:28d. for an ave 


gets it at 2d. 


It may be asked why it is necessary to adopt this method o! 
charging for a supply of electricity when gas is supplied at a uniform 
I think we only need to apply the maximum demand system 
to a gas supply to see the reason and the necessity for this, especially 
at the commencement of an electrical installation ; for later on it 
may be possible to level things down a little and to make the syrtem 
of arene more like a uniform one. I take the gas accounts of the 

0 


rate. 


N 


rporation gas department for last year from the Gæ 
[* See The Electrician, Vol. XXX., p. 28.— Ep. . 
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JWorld Year Book. The capital in works and plant is £1,315,680. 
These works and pant I roughly calculate supply what it would 
take 112,000 kw. of electric plant to supply. The cost per equivalent 
of a kw. is therefore only £11. 153, as against the electricity plaut 
£90. The amount written off for depreciation was £35,716, or 
2:7 per cent. Interest and sinking fund account for £69,933, or 
3:1 per cent. This makes a total of 5°8 per cent., or an annual cost 
of 13s. 7d. for gas plant as against the annual cost of £7. 5s 9d. per 
kw. for electrical plant. If the management expenses are added t to 
this, the sum of 13s. 7d. is raised approximately to 14a. 6d , which, 
if divided into 365 equal payments, is less than $d. The actual costs 


VVV ls. 8d. per 1,000 cubic ft. 
Distribution, cke. Ove. 21d ditto. 
Sundry charges Os. 14d ditto. 
and the gross cost of gas is ls. 112d. ditto. say 23. 


The charge for gas on the maximum demand system would there- 
fore be something like this: 28. Usd. for the first 365 hours of 
maximum demand, and 28. for all used above that. You can therefore 
understand why a uniform charge of 2s. 2d. is adopted. 

I would like to give you one other set of figures in this connection. 
The capital of the gas department is £1,315,680, and the revenue is 
£631,641, or nearly 50 per cent. of the capital. The capital of the 
electricity department was at May 31 last, £322,000, and the revenue 
£44,141, or only 13:7 per cent. of the capital. This also shows the 
difference between the two supplies. No doubt the capital of the 
gas department is very low, for the department has been in existence 

or 39 years, and has regularly written off large sums for depreciation, 

which to reduce the capital. The electricity department will 
have a similar benefit, These figures must be taken as only approxi- 
mately correct, as there are other items which enter into the gas 
accounts such as the sale of residuala. 

I now wish to consider briefly the question: In what direction 
are we to look for a reduction in our present price and a nearer 
approach to a uniform rate? The tirst item on the capital cost sheet is 
land and m This for several reasons should be at least halved, 
making it £7. The coet per kw. for plant would come down to 
something like £16. Accumulators will at least be quartered. Mains 
and cables should approach £33. (The result ofan increased pressure 
of supply would have materially lowered this item, had not the price 
of copper nearly doubled itself just as the 200 and 250 volt lam 
were coming.) Meters will be increased, and may be doubled. The 
other two items will at least be halved, and we hope in the course of 
time to have a capital cost per kw. of — 


Capital cost per kw. ——- Depreciation.- ——, 


1. Land and buildings ...... £7 00 .... 1 por cent £0 1 4 
2. Machinery and plant ...... 16 0 0 . . 71 do 1 4 0 
3. Accumulators ............. . 010 0 . . . . 10 do 0 1 0 
4. Mains and cables ......... 3 00 .... 24 do 016 6 
5. Meters —À 800 ... 6 do 09 6 
6. Instruments ............... 090 . 5 do 00 6 
7. Counting-housefurniture. 0 1 0 ...... 5 do 0 0 02 

£65 0 0 £2 12 94 


Allowing the same rate of depreciation, the sum of £3. 12s. is 
reduced to £2. 12s. 94d. Adding on as before 311 per cent. and 
l per cent. on a er capital, we have the standing charge of 
£7. 5e. Od. reduced to £5. 6s. Id., and adding on management 
expenses, the sum will not be more than £5. 10a. This will have the 
effect of reducing the sum of £6. 4s. per kw. of maximum demand 
in my first vui to £3. 176. per kw. "The selling price per unit 
will no doubt be reduced, too, but it will only be by decimals of a 
pony Let us a:sume it will be reduced to 11d. per unit. On the 

lasgow prices and methods of charging the figures then would be 
31d. per unit for a quantity equal to 365 times the maximum 
demand, and 1]d. per unit thereafter ; or, if every consumer would 
agree to it under the fixed-charge method, £2. 15s. per annum or 
4s. 7d. per month per kw. (i. e., I. 8d. per 8 c.p. lamp fixed) of appli- 
cation, plus 11d. per unit, or 11d. all round br a five hour per day 
consumer, Further, the depreciation written off from year to year 
and the sinking fund will go to reducing the capital, so that even 
these figures may be further reduced. 

À uniform charge may be adopted before these prices are realised, 
but it will undoubtedly require to be one in which consumers are 
classified according to their probable hours of lighting. Even then 
there will be cases where consumers should be charged higher or 
lower rates than those used for the bulk of the consumers From a 
table made out by the Reason Manufacturing Co., classifying con- 
sumers of electric energy in Brighton, it is shown that in the case of 
shops, for instance, 6 per cent. of them use the light for under one 
hour and 6 per cent. use the light over four hours. The great 
majority use it between two and three hours. Such a method as this 
averaging would mean that in Glasgow— 


Shops would be charged ...... Sd. Anis 6d. 
Private houses .................. 4d. Theatres .............. e ee 34d. 
Hotels and clubs ............... od. Hospitals q ͥ od. 
Public houses ...... 14d. | Schools and churches ......... od. 


I will here call your attention to some curves I have bad drawn, 
showing the cost of a 1 to 24 hour consumer in various cities, and 
a curve showing the actual cost of such a supply. The dotted 
curve shows the actual cost of a supply in Glasgow. The other 
curves are for Glasgow charges of 6d. and 2d., and 6d and As - 
Whitechapel, Rd. and Id.; Bradford, 44d., 24d., and 1d. In Aber- 
deen the charges for lighting are 6d. per unit for the first 365 hours 
of maximum demand, and 3d. per unit thereafter, and for motive 
purposes 44d. and 13d. Other municipalities under this system 
are :— 


Brighton 7d. for the first 365 hours, and 14d. thereafter. 

Bradford ............ 44d. for 3 hours, 24d. for 4 hours, 1d. for 8 hours. 

Manchester 5d., or £7 per annum per kw., plus làd. per unit. 

Shoreditch. 5d. for 750 hours, and 2d. thereafter. 

Stafford í 7d. for the 14 hours in winter, and 3 hour in summer, 
CCB % % 0 and Id. thereafter. 


Edinburgh is a notable exception to all other cities. A uniform 
rate is charged there of 34d. per unit for lighting and 14d. per unit 
for power, with discounts, [ believe. The success that has attended 
electric lighting in Edinburgh is no doubt partly due to the high 

rice of gas —viz., 3s., as against Glasgow gas at 2s, 2d.—and to the 
iberal use of electricity in street lighting. Not only has this raised 
the load factor of the station (i. e., the ratio of the number of units 
generated to the number that could be generated if the greatest load 
remained on for 24 hours per day throughout the whole year) 
50 per cent. higher than we have in Glasgow, but it has been the 
means of their selling a greater number of thelow rate units, which 
are the units on which there is by far the greatest profit. Still, it is 
probable that in Edinburgh there are consumers who should only be 
charged 14d. per unit, and others 5d. per unit. In two supply 
stations meters registering at different rates have been used, the 
object being to charge the low rate all day long and then sixpenny or 
standing charge units between the hours of sunset and sunrise. 
This of course tells hard on the long-hour consumers who use the 
power late in the night, and I cannot see why they should not be 
treated equal with the consumer who uses it for long hours during 
the day. One other point. You must all remember that a supply 
in Glasgow, London, and Manchester is different from that in an 
other city, in so far as it has to meet a day and night demand an 
foggy days, and nothing tends more to give the supply a bad 
reputation than failing on such a day just when it is most required. 


DISCUSSION. 

Mr. HENRY MAVOR said that he must take credit to his own firm 
for instituting the two-rate charge when they had their pioneer station 
at Glasgow. 

Prof. WATKINSON thought that the one thing wanted in connection 
with supply of electric light was an improved system of storage, so that 
the advantages due to gas storage could be taken advantage of. He 
thought that if a simple battery could be designed, and one placed in each 
house, that the ideal would be more nearly reached. 

Mr. McWHIRTER was inclined to think the depreciation put down to 
mains and accumulators was too low. 

Mr. E. GEORGE TIDD said that when the Cadogan Electric Supply Co. 
was first started asystem such as had been described by Prof. Watkinson was 
in use — namely, a battery of E.P.S. cells in each house, certain cells being cut 
out from each set automatically and charged in series. The results were 
more or less unsatisfactory, and the system had been discarded. He 
considered 2j per cent. depreciation plus 1 per cent. to the sinking fund 
for cables and accumulators on the high side. He thought that faults" 
in the cable should be considered as upkeep, and that a cable once properly 
laid and undamaged had practically no depreciation. He also applied 
similar remarks to the case of accumulators, and said that he believed 
makers were prepared to maintain the battery at a very much lower cost 
than Mr. Lackie put down. 

Mr. McCALL and Mr. COATES also spoke. 


AN EXPERIMENTAL RESEARCH ON SOME 
STANDARDS OF LIGHT.* 
BY J. E. PETAVEL. 
(Concluded from page 828.) 


The Furnace (F, Fig. 6).—The outer shell consists of an ordinary 
Fletcher furnace, 23cm. in external diameter. The interior is filled 
up to within 7cm. of the top with sand, on which rests one of the 
ordinary magnesia bricks used for smelting platinum. Their chemical 
composition 18— 


Magneae . 92:0 per cent. 
II oce Pb vavEFUSXU I M Io VE VUE ees 435 do. 
oTa OT: Wee Rem 24 do. 
Iron and alumina .............. cene . 13 do. 


These bricks are eminently suitable to resist high temperatures. 
Owing to the presence of silica they could not be used alone for the 
purpose we have in view, but they are ID as an outer 
crucible in which to place the pure lime on which thé platinum rests. 


1 * Paper read before the Royal Society. 
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In a brick II x 11 x 7em. a cylinder of 7cm. in diameter and 3cm. in 
depth is drilled out ; the hollow is filled up with chemically pure 
lime in the form of powder, which is pressed tightly in. The 
platinum, roughly hammered into shape, is forced into the bed thus 
pee until the lime is flush with the upper surface of the metal. 

fore the temperature has reached the melting point of platinum 
the lime has formed itself into a sufficiently coherent mass to support 
the weight of the metal. Another brick 11 x 11 x 4cm. forms the 
cover ; 1t is held in a cast-iron frame by six lin. screws equally 
spaced along two adjacent sides of the square. A hole 1:6cm, in 
diameter is drilled through the centre of thie cover. It is through 
this hole that the blow-pipe plays vertically on the surface of the 
metal The lower surface of the cover should be not more than lem. 
above the platinum. Both blow-pipe and diaphragm are attached to 
the same vertical axis A; the electromagnet M. which controls the 
motion of this axis, is placed in series with the magnet N, which cuts 
off the supply of gas to the blow-pipe. The instant the gas is 
stopped the axis swings round, bringing the 1 sq. cm. diaphragm D 
above the hole in the cover of the furnace. A number of screens are 
provided, 80 as to 5 any light from the ſurnace itself reaching 
the photometer. The screens have been removed in Fig. 6, so as to 
give a better view of the furnace. 

The light from the platinum is reflected on to the photometer by 
a mirror The secondary standard is not placed in the axis of the 
photometer, but at right angles to it, its light being also reflected by 
a mirror. Each mirror is supported by a bar, which is held in a 
socket provided with a V-shaped check, so that when one of the 
mirrors is taken out of its supporting socket it can always be replaced 
in the same position : the fittings are made interchangeable. Thus 
by interchanging the two mirrors any error due to their coefficient of 
absorption can be eliminated. A metronome ringing every ten seconds 
gives the intervals at which the photometric observations are to be 
made. To save time the readings are not taken, but the position of 
the index on the photometer bar is marked off. The distances are 
read at leisure later on. 

The method by which the observations are obtained is as follows: 
Let us suppose that the platinum is in position, the standard of 
reference adjusted, the metronome started, the “ rate” and “ratio” 
gauges calibrated, and that we are ready to start the blow-pipe. We 
turn on the gas and increase the supply until the gauge shows that 
the l is burning at the rate of 0°8 cubic foot per minute; we 
then regulate the supply of gas 80 as to keep the ratio gauge in 
balance. At the end of 15 minutes we press the key which stops tlie 

and swings the diaphragm into position. No photometrie read- 
ings are taken at the end of this first fusion for two reasons: 1. The 
walls of the furnace have not yet had time to heat up, and the plati- 
num, though fused on the surface, is probably still solid underneath. 
2. Some particles of lime dust are pretty sure to be floating on the 
surface if the ingot of metal has only just been put into a newly- 
made crucible. We therefore merely use this fusion to adjust the 
position of the furnace and cover, so that the centre of the p atinum 
surface and the centre of the aperture in the cover should be ona 
vertical line passing through the centre of the diaphragm. This 
done, we re-start the Pads pes and 15 minutes later, as the metro- 
nome rings, we press the electric key, keeping an eye on the photo- 
meter. e photometer is kept in balance, and every 10 seconds, 
as the metronome rings, the position of the photometer head is 
marked off. By the time some 10 or 15 readings have been recorded 
the platinum has cooled below its melting point. The distances are 
then read off at leisure, the blow-pipe is swung back into position, 
the chopper 1e-set, the mirrors are nan hangol, and everything is 
ready for a fresh start. Fifteen minutes later another series of read- 
ings can be taken. 

A Lummer and Brodhun photometer* and photometer bench were 
used during these experiments, the distance between the lights being 
331‘4cm, The position of both the sources of light was fixed, the 
photometer head alone being movable. To ensure the maximum 
sensitiveness it s well to keep one eye exclusively for the photo- 
metric observations, covering it when the readings are not being 
taken with a black screen. In all the experiments incandescent 
lamps were used as standards of reference. When the necessary 
precautions are taken these form very reliable standards, remaining 
absolutely constant for many hours. ‘Lhe pressure on the terminals 
of these lamps must be adjusted with the greatest care, as the light 
varies with the sixth power of the electromotive force. In the 
present case 50 volt lamps were used, a specially constructed divided 
resistance being placed across the terminals of the lamp By means 
of a potentiometer the electromotive force on 1/20th of this resistance 
was compared with the electromotive force of a Clark’s cell. To 
avoid any rapid changes of temperature the cell was placed in the 


* The photometer head and part of the photometer bench are shown in 

Fig. 4. To avoid any stray light, the photometer was hung with black 

velvet curtains. These have been drawn aside in Fig. 4. For a full 

description of this instrument see Zeitschrift für Instruncntenkunde, p. 41, 

1892, p J. für Gasbclcuchtunyg und Wasserversorgung, Vol. XXXVIL, 
61, : 

j T Zeitschrift für Instrumentenkunde, Vol. X., p. 119, 1880. 


inner chamber of a calorimeter. Under these circumstances the 
pressure on the terminals of the m could be kept constant during 
many hours to within one-hundredth of a per cent. 


Table V. (See Fig. 8.)—Normal conditions. 
Intensity of the light from 1 aq. cm. of platinum at the temperature of 
solidification as deduced from the observations given below is 1:002 (the 
error of this determination is therefore 0:002). 


Ti | Photometer Photometer 


" } " . 
me. | reading. | Light. Time. | reading. Light. 
10 | 1183 2:236 90 | 150:3 1:001 
20 | 1358 1:503 100 | 1506 | 0995 
30 | 1430 1195 110 | 1507 0:991 
40 1543 0908 120 | 150:8 0-988 
50 164:5 0:693 130 150°9 0-986 
60 1718 C0623 140 | 151-0 0-904 
70 1744  . 0:559 150 | 1548 0:897 
80 1500 1008 160 | 1638 0722 


Having in the manner indicated above obtained a set of photo- 
metric readings at intervals of ten seconds from the time the blow- 
pipe was stopped, let us consider what is the best manner of reducing 
these observations, The typical shape of the curve obtained is shown 
in Fig. 8 (see Table V.); the abscisse represent time, the ordinates 
light. The curve consists of three parte, the first falling rapidly 
represents the decrease of light sent out from the liquid metal as its 
temperature falls, There is a sudden break in the curve when the 

latinum begins to solidify, followed by a practically straight line. 
This second period (40secs. to 5Csecs. in the conditions under which 
these experiments were mec the time during which the 
latinum ingot is freezing. For the sake of brevity we shall in 
ia refer to this part of the curve as the “constant " period, though 


£0 90 100 110 120 130 140 150 M0 
Time in seconds. 


0 20 30 40 50 60 70 


Fia. 8.—“ Normal” conditions: total mass of platinum, 545 grammes ; 
superficial area, 17 sy. em.; diameter of aperture in the cover of the 
furnace, 1:6 c. m.; intensity of the light at the temperature of solidification, 
1:002 (the error of this determination is therefore 0-002). 


strictly speaking, owing to the imperfect conduction of the metal, 
the intensity of the light decreases slightly as the time increases The 
tbird part of the curve represents the cooling of the surface after the 
entire mass is solid. The want of sharpness in the transition between 
the second and third parts is due tothe fact that the heat loss at the 
surface is at first supplied by conduction from the lower layers still 
substantially at the temperature of solidification, and it is not until the 
corresponding temperature panei is established throughout the 
entire mass that the normal rate of cooling is shown by the light 
given off from the surface. Curves similar to the above, but referring 
to the case of molten silver, were shown by Violle in 1884.* 

A second form of curve is possible (see Figs. 9 and 11). This 
shape is obtained when the metal has been heated very slightly above 
its melting point. In this case there is no flash up of the light, the 
three parts of the curve being continuous. The photometric read- 
ings, reduced as shown below, vary but little from those obtained 
when the curves are discontinuous, but for several reasons the resulta 
are likely to be less consistent than when the conditions are so regu- 
lated as to obtain the “flash” in Fig. 8. 


z age gS oe AR, A 0 a LE LE DA LAE 
* Annales de Chimie et de Physique, sér. 6, Vol. III., p. 373, 1884 ; aleo 


Conférence Internationale pour la Détermination des Unités Electriques 
séance de la Troisième Commission, 3 Avril, 1884. There ia, however, one 
essential difference between the present results and those obtained by 
Violle. In the case both of silver and platinum Violle indicates the 
“ flash ” ag occurring not before but after the constant period. 
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Table VI. (see Fig. 9.)—Superficial Area of Platinum Ingot 30 8g. cm, 
Intensity of the light from 1 sq. cm. of platinum at the temperature of 
solidification = 1:012. 


Photometer Photometer 


Time.* reading. f Light.: | Time.* reading.t Light.t 
10 1457 1:119 60 160°3 1:001 
20 148:2 1:054 70 151:5 0:972 
30 1501 1:005 80 1517 0:967 
40 149:8 1013 90 163°3 0°730 
50 1501 1:005 | 100 178˙8 0:502 


The definition of the standard quantity of light is that emitted 
in a normal direction by 1 sq. cm. of surface of platinum at its 
temperature of solidification. It has already been pointed out: 
1. That it is practically impossible to obtain an instantaneous photo- 
metric observation. 2. That each part of the surface is, strictly 


0 10 20 30 40 60 6 70 80 90 100 110 
Time in seconds. 


Fra. 9.—Superficial area of platinum ingot, 30 sq. cm. (or 76 per cent. 
above the normal); intensity of the light at the temperature of solidifica- 
tion, 1:012 (or 0°012 above the normal). 


speaking, only at the standard temperature for the small time- 
interval during which the solid film is actually forming. 3. That, 
owing to the difficulties inherent to all photometric observations, 
each determination should rest on a number of separate readings. 
The most obvious method would be to take the mean of the read- 
ings obtained during the * constant period," but in doing so we 
should certainly be wrong, as these readings form a decreasin 
series, the first one only being theoretically correct. The rate o 
decrease of the readiugs varies with the mass of metal used and 
the circumstances under which it is allowed to cool ; and were we 


Fio. 10 (see Table V., Fig, 8).—Illustrating the graphical method used in 
reducing the observations. 


to take the mean of the readinga, the final determination would 
necessarily be dependent on these experimental conditions. The 
first reading, though theoretically the most correct, is practically 
the least reliable of the series. This reading immediately follows 
a sudden and considerable change in the illumination of the photo- 
ineter, and the eye has not yet had time to become accustomed to the 
change. It is therefore out of the question to base our determina- 
tions on this first reading. All ae. considered, it is best to 
establish the value of the intensity of the light emitted by the 

latinum at the instant of solidification by a graphical exterpolation. 

he shape of the curve during the period of solidification 18 practi- 


* The time is counted from the instant at which the blow-pipe was 
stopped. 

+ The photometer reading is the distance in centimetres between the 
photometer head and the incandescent lamp which served asa standard of 
reference. 

f The unit of light is the mean of a number of determinations made 
under the “ normal " conditions. 


cally a straight line. The various observations during this period 
differ but little in absolute value, and can easily be plotted to a very 
] scale. If we draw a straight line through these points, the 
height of this line above the axis at the time at which the “flash” 
occurred willgive us the quantity of light emitted at the tempera- 
ture of solidification. The values of the observations themselves 
determine within 10 seconds the time at which the flash occurred, 
and for a first approximation this is sufficient. 

The above method of reducing the results is illustrated in Fig. 10. 
After a set of observations has been taken, and while the platinum is 
still white hot, the surface visible through the diaphragm should be 
inspected. Should any specks of lime dust or other impurity be 
apparent, the observations should be rejected. It is advisable to 
make it a rule to discard any set of readings where: (1) The “ con- 
stant period“ extends over less than 30 seconds; (2) the mean rate 
of change of the intensity of the light during the so-called * constant 
period " exceeds 0:03 per cent. per second. 

In the course of the present investigation observations were taken 
for some 300 curves, but for obvious reasons only a few of the most 
typical are recorded here. It must be clearly understood that the 


—— —— 
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0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 
Time in seconds. 
Fic. 11.—Superficial area of the platinum ingot, 10 sq. cm. (or 41 per 
cent. below the normal) ; intensity of the light at the temperature of 
solidification, 1:004 (or 0:004 above the normal). 


present experiments were not undertaken with a view of obtaining 
any absolute determinations, but purely as a preliminary investiga- 
tion. The objects in view were: (1) To ascertain the most 
favourable experimental conditions ; (2) to determine the degree of 
accuracy to be obtained under these conditions The results are 
expressed in terms of the quantity of light emitted by 1 sq. cm. of 
platinum at its temperature of solidification and under the following 
conditions: The total mass used was 345 grammes in the shape of 
a disc. The area of the upper surface of the disc was 17 £q. cm. 
The diameter of the hole in the cover of the furnace was 1‘6cm. 
The observations were taken after the blow-pipe had been alight for 
15 minutes, burning 0:8 cubic ft. of hydrogen per minute, the two 
gases being mixed in the ratio of four volumes of hydrogen to three 
of oxygen. The above conditions will, for the purpose of this 


Intensity of the light. 


Time 1n seconds. 
Fic, 12.—Mass of the platinum ingot, 510 grammes (or 45 per cent. above 
the normal) ; intensity of the light at the temperature of solidification, 
1:004 (or 0°004 above the normal). 


investigation, be taken as the “normal conditions” (see Table V. 
and Fig. 8). It must, however, be borne in mind that for the final 
experiments it would be advisable to increase the mass of metal to 
1,000 or 2,000 grammes, and this would entail a change in the 
quantity of gas burnt.* 

This said, let us proceed to determine to what extent the intensity 
of the light is dependent on the experimental conditions, 


Change in the Shape of the Platinum Ingot.—By changing the shape 
of the ingot we shall modify not only its rate of cooling, but also the 
maximum temperature it will reach under the “normal” supply of 
gas. If we flatten out the disc beyond a certain limit, only the central 


* It would also be advisable in future experiments to shape the platinum 
ingot into a half-sphere, as this shape would be preferable with regard to 
the constancy of the observations during the time the metal is freezing. 


150 100 
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Table VII. (se Fig. 11).—Superficial Area of Platinum Ingot 
10 8g. cm. 


Intensity of light from 1 sq. cm. of platinum at the temperature of 
solidification = 1:004. 


i 


: Photometer ; | Ea 
Time.“ | reading. t Light.t | Time. peas T Light. 
10 | 1418 1232 || 90 1502 1005 
20 | 1448 1°144 100 150:2 | 1:003 
30 148:8 1038 | 110 1515 0-972 
40 | 1483 1050 120 1598 0942 
50 | 149% 1:018 130 154.0 0915 
60 150°3 1:001 140 1542  , 0910 
70 i 1500 1:008 150 164:8 0-704 
150°1 1:005 160 17533 | 0575 


portion of the platinum will actually fuse. On the other hand, if we 
make the superficial area too small, forming the metal into a lo 
cylinder, a limit will be reached when the fusion will cease to exten 
to the lower layers. In the present case 35 sq. cm. and 8 sq. cm. are 


Light. 
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Fic, 15.—Showing that when a small mass of platinum (90 grammes) is 
used, the light does not remain constant for any appreciable time. 


the limiting values. A number of determinations were made with a 
superficial area of 30 sq. cm. and 10 Aa The details of two of the 
determinations are given in Tables VI. and VII. ; the form of the 
curves is shown in Figs. 9 and 11. The maximum temperature 
reached by the metal was not sufficient to cause the sharp break in 
the curve of light, but notwithstanding this fact the values obtained 
differ less than 14 per cent. from the “normal” value. We are 
therefore justified in concluding that the intensity of the light is 
independent of the shape of the mass, so long as the entire mass is 
ed above its melting point, 
Variation of the Mass of Metal Used.—The effect of increasing the 
uantity of platinum from 345 to 510 grammes is shown in Table 
VIII. and Fig. 12. In this case the change produced in the light 
works out at 0-4 per cent. It is not possible to decrease the mass of 


0 10 20 80 40 50 60 70 80 90 
Time in seconds. 


Fie. 14.— Area of the aperture in the cover, 4:9 sq. cm. (or 145 per cent. 
above the normal); intensity of the light at the temperature of solidifica 
tion, 1:005 (or 0:005 above the normal). l 


metal much below 345 grammes, as the “constant period ” becomes 
too short for reliable readings to be obtained. For 90 grammes, for 
instance (see Fig. 13), the “constant period” has altogether dis- 
appeared, or, strictly speaking, it is only represented by a slight 


* The time is counted from the instant at which the blow-pipe was 
stopped. 

t The photometer reading is the distance in centimetres between the 
photometer head and the incandescent lamp which served as a standard of 
reference. 

t The unit of light is the mean of a number of determinations made 
under the normal" conditions. 


Table VIII. (see Fig. 12).—Mass of Platinum Ingot 510 grammes. 


Intensity of the light from 1 sq. cm. of platinum at tbe temperature of 
solidification — 1:004. 


: e i | , Photometer è 
Time.* | poured | Light.t Time.* h e "ni Light. 
10 | 1438 1175 | 90 1509 0-986 
20 | 144:6 1:150 100 151:0 0:984 
30 146:5 1:098 110 1512 0:979 
40 | 148:8 1:038 120 152:8 0:942 
50 150°1 1:005 150 155:8 0:875 
60 1508 | 0-988 140 1658 0-722 
70 150:3 1:001 150 173:8 0:567 
80 150:4 | 0:998 160 183:8 0:444 


Table IX. (se Fig. 14).—With the Diameter of the Opening in the 
Cover of the Furnace increased to 2 bm. 
Intensity of the light from 1 sq. cm. of the platinum at the temperature 
of solidification = 1:005. 


: EST : Photometer . 

Time, | Photo oe | Licht.: Time.“ tometer | Light.t 
10 1478 1-064 | 60 152-0 0-960 
20 150-0 1:008 70 1536 0-924 
30 150°7 0:991 80 155:8 0:875 
40 150-9 0:986 90 160:8 0:776 
50 1513 0-976 


inflection in the curve. The experiments are, however, sufficient to 
show that though the mass of the ingot has a considerable effect on 
the degree of accuracy obtainable, it does not affect the quantity of 
light emitted at the temperature of solidification. 


Variation in the Shape of the Enclosure.—From the laws of thermal 
radiation we are led to expect that the shape and temperature of the 
enclosure will have a considerable influence on the quantity of light 
emitted by such a body as platinum. Any change in size of the 
aperture in the cover of the furnace will greatly modify the rate of 
cooling of the metal, and from this cause also might affect the photo- 


Fio. 15.— Showing the effect of removing the cover from the furnace. 


metric observations. The “normal” conditions are chosen in order 
to make the rate of cooling as slow as possible, and any variation in 
the circumstances must necessarily cause the platinum to cool more 
rapidly. One of the determinations made with the aperature in the 
cover 2cm. in diameter, or nearly three times the area of the 
* normal" opening, is illustrated in Fig. 14 (see Table IX.) The 
uantity of light differs from the ** normal” by less than 1 per cent. 
ff the aperature in the cover is increased much beyond this limit, 
or if the cover is removed altogether from the furnace, the constant 
of the curve vanishes and determinations become impossible. 
This case is shown in Fig. 15. 

The recommendatipns made with regard to the rate at which the 
gases are to be burnt, and to the time during which the blow-pipe is 
to be alight, are only intended as an indication of the conditions 
under which the observations will be most easily obtained. A varia- 
tion of 10 or even 20 per cent. in these factors would leave the final 
results practically unatfected, but a number of the observations would 
probably have to be discarded according to one or other of the three 
rules given. 


The effect of contaminating the platinum with either silica or carbon 
is very marked.—Carbon forms the best illustration, as there is no 
difficulty in subsequently getting rid of this impurity. On 
March 26th, after a certain number of normal determinations had 
been made, it was decided to try the affect of using coal gas instead of 
hydrogen. After the blow-pipe had been supplied for 20 minutes 
with coal gas, the curve shown in Fig. 16, curve I. was obtained; 
15 minutes later a similar set of readings were recorded. The entire 
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“urface of the metal was covered with a white film. The intensity 
of the light was 36 per cent. above the normal. The coal gas was 
then stopped and the hydrogen turned on, the surfaee gradually 
clearing ax the carbon oxidised out. In an hour and a half the 
carve (Fig 16, curve II.) was obtained, the error having already been 
reduced to less than 2 cent. 

From the above results I believe I am justified in stating that the 
probable variation in the light emitted by molten platinum under the 
standard conditiona is not above 1 per cent. ich more perfect 
apparatus, and with the experimental conditions altered in the 
direction that has been suggested, the accuracy of this standard 
would certainly be increased. Physiological considerations fix a 
limit to the accuracy of photometric observations. It is not 
impossible that the accuracy of the platinum standard may attain to 
or even this limit. 

The present work has occupied nearly three years, and it was 
thought advisable before devoting more time to the subject to 
publish such results as had already been obtained. It is hoped that 
those who are interested in photometric work will, by their advice 
and criticism, help to bring the research to a satisfactory close. In 
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Fic. 16.—Curve I. shows the effect of using coal gas to heat the platinum ; 
the light is 36 per cent. above the normal. Curve II. was taken an hour 
and a half later, the coal gas having been replaced by pure hydrogen. The 
error is already reduced to 2 per cent. 


concluding, may I be allowed to oe my gratitude to the mana- 
gers of the Royal Institution for placing the splendid resources of 
the Davy-Faraday Laboratory at my disposal, as well as for generously 
defraying the necessarily heavy expenses incurred by the present work. 
My s are also due to Messra. Johnson, Matthey and Co., who 
most kindly lent the platinum employed. 


A Novel Application of Electrical Heating.—All those 
towns which obtain their water from Lake Superior have 
experienced considerable trouble and hardship during the cold 
weather by the stoppage of the water flow along the intake 
pipe, in consequence of the accumulation of an immense 
number of needle-crystals of ice there. The intake is 2ft. in 
diameter; the accumulation of these crystals is sufficient, 
however, to block it up entirely. Formerly, in each case of a 
‘‘choke-up,” it was necessary to thaw out the mouth of the 
intake with salt, but this has remedied the evil only 
temporarily. According to an American contemporary an 
experiment is about to be tried at Marquette, in the upper 
peninsula of Michigan, of a method which it is hoped will 
remove the evil entirely. An electrical heater of cylindrical 
form has been hung concentrically within the opening of the 
intake, and its efficacy will be tested on the first occasion of 
difficulty. The heater is of the iron resistance-coil pattern. 
It consists of an inner and outer drum of galvanised iron, 
respectively of 19in. and 2lin. diameter and 5ft. in length. 
The inner cylinder was wrapped with asbestos sheeting to a 
depth of nearly Jin., and around this were wrapped convolu- 
tions of No. 18 iron wire in one continuous spiral. It is 
expected that the heat generated by this stove will be sufficient 
to melt all the needle-crystals formed before they pass through 
the cylinder. If successful it will be much cheaper than the 
only other alternative which suggests itself, of altering the 
position of the intakes, 


ON ELECTRICAL EFFECTS DUE TO EVAPORATION 
OF SODIUM IN AIR AND OTHER GASES.* 
BY w. CRAIG HBNDERSON, M.A., B. sc. 


The experiments described below form of a research which I 
in the summer of 1897 in the Cavendish Laboratory, Cambridge, 
but was unable to complete before leaving Cambridge that same year. 
The object of this part of the research, which was suggested by Prof. 
J. J. Thomson, was to determine whether evaporation of an unelec- 
trified liquid produces any electrification or not. The liquid used 
was fused sodium, and the arrangement of apparatus is shown in the 
accompanying drawing. 

The sodium to be fused was held in a vertical iron cylinder, A, 
closed at the bottom and having a tightly · fitting asbestos plug at the 
mouth. Through a small hole in the asbestos plug there passed a 
. glass tube, G, only a little longer than the thickness of 
the plug. A stout bare copper wire, C, passed through this tube G 
without touching the sides, and bad a copper disc at the end inside 
the iron eylinder. Outside the cylinder this wire passed direct to 
the insulated quadrants of an electrometer, E, and was surrounded 
throughout this portion of its length by a metal guard-tube D, 
which screened it from outside electrostatic influences, Besides the 
fastening to the electrometer, the sole supports of the wire C were 
two paraffin plugs fixed into the ends of this tube D. The iron 
cylinder A, the tube D, and the uninsulated quadrants of the electro- 
meter E were connected by a wire with one another and with the 
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BUNSEN BURNERS 


sheath of the electrometer, denoted by S in the diagram. The heat 
to fuse the sodium was supplied by two Bunsen burners placed below 
the cylinder A ; and in order to protect the insulated wire from the 
hot gases rising from the burners, a metal screen M was fixed on the 
cylinder and bent up on the side remote from the electrometer to 
serve as a funnel. 

With these arrangements it was found that very soon after heat 
was applied to the sodium a negative electrification of 2 to 3 volts 
was indicated by the electrometer. The electrification persisted for 
a considerable time, but eventually the insulation broke down, owi 
to the sodium vapour condensing in the glass tube G at the mout 
of the oinar sufficiently to cause a solid connection between the 
tube and wire. When the same experiment was repeated without 
the sodium, no electrification was indicated by the electrometer. 

These results weré confirmed by repeated experiments, and the 
question then arose whether this negative electrification is due to the 
evaporation of the sodium, or to oxidation of the sodium going on in 
the iron cylinder. The latter seemed probable, as the electrometer 
showed electrification almost from the moment when heat was 
applied to the sodium, whereas sodium does not fuse till at a tempera- 
ture of 96°C. and boils at about 400°C. 

To determine this point the same experiment was repeated, with 
this difference—that the air in the cylinder was replaced by an 
atmosphere in which the sodium could not oxidise. Carbonic acid 

as was first tried, being kept flowing into the cylinder after passing 
t ae a drying apparatus; but in this the sodium became 
coated with a white incrustation, and showed no signs of evaporation 
or of boiling even at a red heat. ö 

Coal gas was next tried, and no difficulty was found in boiling the 
sodium in this gas. To prevent accident by explosion, the apparatus 
was set up in the fireplace, so that the escaping coal gas might pass 
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up the chimney and not mix with the air of the room. Great care 
was taken to ensure the complete removal of air from the iron 
cylinder hefore heat was applied. With this atmosphere of coal gas 
no electrification was obtained while heat was applied to the tube for 
over an hour. The insulation was tested from time to time durin 
this period by giving a charge to the wire from an electzitied 
vulcanite rod, watching the rate of leak indicated on the electro- 
meter scale, and then Siech acing: It was found to be excellent ; 
but eventually, as before, it broke down when some of the sodium 
vapour condensed in the mouth of the cylinder between the wire 
and 19 glass tube. Repetition of this experiment confirmed this 
result. 

This problem of the possible generation of electricity by evapora- 
tion of a liquid has been recently investigated for the case of water 
by Pellat,* who found no trace of electrification. A similar result 
was found in the earlier experiments of Blake, f who used water and 
solutions of copper sulphate and of sodium chloride, but found no 
electrification. The present experiments lead to the conclusion that 
evaporation of fused sodium does not give electrification, such as 
could be detected by the method used, unless oxidation is going on. 


CORRESPONDENCE. 


—— e 
ELECTRIC TRAMWAYS AND SUBMARINE CABLES, 
TO THE EDITOR OF THE ELECTRICIAN. 


It is evident that Mr. Hay does not fully understand the 
conditions under which the tests were carried out, and no 
doubt the figures drawn by Prof. Jamieson are in some degree 
misleading, although to those who were present and saw the 
experiments everything was quite clear. Take Fig. 10, which 
I maintain represents the actual arrangement of cable at 
Capetown under discussion. However, as arranged here in the 
works, the length of sheathed cable, 70ft. long, was bent at 
the middle, so that the connections from the storage cell or 
alternator, although 50ft. apart on the sheathing, were 
actually only 18in. distant from each other. The connections 
to the sheathing were of twisted twin cable, and further, the 
ends were joined together and tests made while disconnected 
from the sheathing, and there was absolutely no effect upon the 
telephone or galvanometer. Mr. Sayers was present, and made 
no objection to the arrangement of connections, although he 
refers afterwards to the possible effect of the battery circuit in 
his contribution to the discussion. We have always been 
taught that electromagnetic induction cannot exist within a 
tube carrying currents, and no doubt theoretically this is 
correct, provided the tube is a perfect conducting tube, and 
that there is nothing but space within the tube. Certainly in 
all our experiments induction did take place in the enclosed 
conductor. I for one would be glad to see the whole matter 
fully explained, and as Mr. Hay could so easily make the 
experiment, it would be worth his while doing so. 

He must, however, keep to the actual conditions found in 
the submarine cable at Capetown, and for myself I see no 
resemblance between tbat condition and his suggested expla. 
nation, Figs. 1 and 2.— Yours, &o., W. MoWarerer. 


Glasgow, April 3. 
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Eastern and South African Telegraph Oo. v. The Cape Town 
Tramway Companies. 


The evidence in this action (heard in the Supreme Court at Cape Town, 
before Chief Justice the Right Hon. Sir J. H. de Villiers, the Hon. Mr, 
Justice Buchanan, and the Hon. Mr. Justice Lawrence) was given in our 
issue for March 16th, as well as a brief reference to the judgment of the 
Court in favour of the defendants, and the announcement that the 
plaintiff company had decided to appeal. Following are the arguments 


of counsel. 

The ATTORNEY-GENERAL, for plaintiff, said it was common cause 
that the plaintiff company had been through the use by the 
defendents of electricity as a power to work their tramway system, One 
most important question for their lordships to decide was the construc‘ion 
of the clause in the enabling Acts of the tramway company, under which 
they undertook to reimburse and make good any loss or damage caused 
to any public body or person “in the event of any electric leak taking 
place,” and injury thereby resulting, “electrolysis or otherwise.” 

The CHIEF JUSTICE: But you have put ia “ electric leak.” : 

The ATTORNEY-GENERAL: Yes, and I shall give my authority for 
this. I do not see anything in principle in the case of Fletcher r. 
Rylands" which is antagonistic to the principle of the old Roman-Dutch 
law. In the High Court of Griqualand West the principle was put directly 
with regard to an escape of water from one mine to another mine. This 
principle is a sound one. We say we are lawfully there. We have laid our 
cable at the bottom of the sea under powers given us by Government, and 
we say that the defendants have brought electricity on to their property— 
a most dangerous force—and if that force escapes, even although 
there be no negligence on the part of defendants, and, escaping, does 
does damage to us, they are liable for it on the principle stated in 
“ Fletcher r. Rylands,” Your lordship said just now that I wished to 
add to that judgment the words electric fluid as one of the escaping things 
that might do harm. Fortunately for me these words have been added to 
the judgment in that case, and even more recently. The action to which 
I jer is that of the National Telephone Co. v. Baker," and on several 
points this is analogous to the present action. The defendants represented 
the tramways in the town of Leeds (England), which had been laid under 
statutory authority. The rails were used for the return current. The 
Telephone Co. used the earth for their return instead of bringing 
the current back by a metallic conductor. Their telephones were 
injuriously affected by the current which escaped from the tram rails and 
an action was brought for damages. Mr. Justice Kekewich, in this action, 
laid down a principle which seema to have been accepted as sound, and 
there has been no appeal from it. Subsequent to that decision a parlia- 
mentary joint committee was appointed to inquire into the question of 
the advisability of allowing tramway companies to use uninsulated rails for 
their return currents. In Mr, Justice Kekewich’s judgment it is laid 
down perfectly clearly that a case of this kind is brought within the 
principle laid down in“ Fletcher v. Rylands.” It is therefore clear that 
if any person brings on to his property electric power, which is known to 
be mischievous, and if this electric power escapes, even if there be no 
negligence, if it does damage to any person, that person has cause of action. 

Mr. Justice LAURENCE : What was held was that the tramway com- 

were protected from liability. 
P Tne ATTOREY GENERAL: Under the statute, yes. What I say is 
that Mr. Justice Kekewich's argument seems to me & very strong one— 
that he could inake no distinction between electric power and any other 
escaping force. . 

Mr. Justice BUCHANAN : And you adopt his argument to-day ! 

The ATTORNEY-GENERAL: To the fullest, extent, where he says 
that there is liability for the escape of anything which is known to be 
dangerous and mischievous if it escapes after he has brought it on to his 
land for his own purpose, That was accepted as a prinicple at common 
law, and it was very relevant in the present case, because as to one 
section of their tram ways (that between the Toll Bar and Mowbray 
Hill) the defendant companies had constructed and were working that 
length without statutory authority, and they were therefore responsible 
under common law, whilst as to the other sections of their system they 
were, he held, liable by the section to which he had referred. 

The CHIEF JUSTICE: As you refer to that portion of the line which 
is on your statement worked without statutory powers, I should like 1 
say that there is no evidence that if worked by itself and leakage ha 
ensued, any damage would have been caused. " 

The ATTORNEY-GENERAL (continuing his argument) : Oh, yes, one 
the chief witnesses for the defendant companies had admitted that if only the 
one section of line (that between the Toll Bar and Mowbray Hill) were being 
used, it would affect the cable, and a twin-core cable of at least a mile in 
length would be necessary to be laid in order to obviate the electric dis- 
turbances of which the plaintiff company complained, and which pendit 
seriously interfered with the working of their business. A good deal No 
depend on the way in which the Court construed those words “by 
electrolysis or otherwise"; but his contention was that they should be 
taken in their widest sense, as was the rule in practice nowadays, and 
construed as if the Legislature had meant them to cover every possible 
injury that could arise from the escape of electricity from the rails 
employed to return the current to the generating station, It was clear 
that the Legislature intended the words to have as general an 5 
as possible; otherwise they intended that the company should only 
liable for damage caused by electrolysis, which was a thing sus generis. In 
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several cases in England, especially in Anderson r. Anderson," it was laid 
down positively that general words following specific words in a clause 
should be in the most general sense. The liability clause in the 
statutes made the class of person to be protected as wide as possible, and 
he held there was absolutely no reason to believe that the legislature 
intended the words or otherwise" to have any limited meaning such as 
was claimed by the other side. Another question of great importance was 
whether this escape of electric current through the rails was an electric 
loak for which the companies would be liable, and he contended that, no 
matter how scientific men would speak of it, to the ordinary man and tothe 
Legislature tbis escape of current from the rails into the earth was a 
leak. Mr. Jacob in his evidence condemned the use of the word, but it 
was commonly employed by Lord Kelvin, the late Dr. John Hopkinson, 
Major Cardew (the late electrical adviser to the Board of Trade), and 
may other eminent men. It was known that a certain amount of cur- 
rent was likely to escape, and ali the Legislature said was: We do not 
know what damage you may do, we do not know how much current may 
escape, but you must give an undertaking, in consideration of the large 
powers we give you, that you will be liable for any damage caused by the 
electric current escaping from the rails.“ That is the construction we 
place on the ecctions of the tramway companies enabling Acts, and that 
construction merely places upon these companies exactly the same liability 
for damage as would be placed upon them under common law. After all, 
they are private Acts; they are merely in the nature of contracts between 
the promoters and tbe public, and the only compensation the public could 
get under these Acts from the promoters is, as we construe the Act, that, 
in the event of any damage being done by an escape of electricity from 
their system, the companies will be responsible for that damage. His 
learned friend (Mr. Innes) said they were going to put a very limited con- 
struction on two or three words of these sections. These were the words 
“ electrolysis or otherwise," aud they were also going to put a limited con- 
struction on the word “leak.” If this construction was correct, he failed 
to see what was the use of getting the special undertaking from the tram- 
way company, because he would ask them then to bs liable only for the 
damage which takes place in a certain way—that is, damage caused by a 
process called electrolysis. It was common cause that electrolysis was sui 
generis, and if they give the words or otherwise" the narrowest construc- 
tion, they might as well strike out the section altogether, because there 
was nothing else to cause damage. 
The CHIEF JUSTICE: Fusion is a possibility. 
The ATTORNEY-GENERAL: But no one contemplates that for one 
moment. 
Mr. Justice LAURENCE: With such a subject as electricity something 
might occur which you could not call electrolysis, and yet which might be 
analogous. 
The ATTORNEY-GENERAL: I think it is far more reatonable that 
the words “or otherwise" were put in to give them the most general 
application, because the Legislature did not know what particular damage 
was going to be done. 
The CHIEF JUSTICE: Then why insert electrolysis? Why not eay 
any damage which shall be done! 
The ATTORNEY-GENERAL: We have several Acts of Parliament 
where the Court has given the widest possible application to these general 
worde, aod where the same argument bas been applied as to why the 
Legislature did not insert specitic words, If defendants’ construction was 
correct, then the Legislature intended that this company should only be 
liable for the damage caused by electrolysis, and the only persons who 
would benefit by that at all would be the Town Councils and the water com- 
panies, because they would be the owners of the only kind of thing that 
could be injured by electrolysis—that was, gas and water pipes. But the 
unfortunate owners of telephone or telegraph wires, who would be injured 
in a different way to electrolysie, they would have no remedy whatever 
under this section, because their damage could not classed as electrolysis. 
If it was possible for the Court to put a wider construction on that 
section, the Court would put the wider construction on it, so as to make 
the companies liable for damage not confined to electrolysis. "This was 
the only section of the Act which gave any compensation whatever to any 
persons who are likely to be injured by this dangerous power which is 
brought upon the tramways, and therefore tbe Court ought to put a 
liberal construction on any section of the Act whereby compensation is 
intended to be given. As a matter of fact, the preamble of the Act said 
that this was a contract entered into between the promoters and the Town 
Council, and he dared say the Town Council put in that word electrolysis 
because tha’ would be the only mode in which their gas pipes and water 
mains could be injured. 
The CHIEF JUSTICE: The impression on the ordinary reader would 
be that this damage muet consist of something physical, something having 
a physical effect, and not a disturbance at a dixtance caused by a current 


which does not damage the wire proper. There is no physical injury by 
these currents. 


The ATTORNEY-GENERAL: That I admit. 
to ua is not a physical injury at all. 

The CHIEF JUSTICE: It is a very remote effect, this influence on the 
signalling. 

The ATTORNEY-GENERAL: At the time the Act was passed it was 
pretty well known that there would be au escape of electricity, but I do 
not know that the Legislature knew very much about that. There had 
been the Joint Committee of the Lords and Commons sitting on the 
matter, and it was generally known, in the scientific world at all 
events, that damage was «one to telephones and telegraphs and 
other things by the escape of electricity from the tram rails. The 
decision in an action, “The Richmond Hill Steamship Co. v. the Cor- 
poration of the Trinity Houee," iu which the words “other goods" were 
held to be general goods, was confirmed on appeal: and he contended that 
those cases, taken in conjunction with what mutt have been the intention 


I admit the injury done 


of the Legislature, show that the words “or otherwise" should receive a 
general construction, and in that case would include any damage caused in 
any way whatever through the escape of electricity from the tramway 
rails, As to the meaning of the words “electric leak," the question was, 
Did the escape of this electric current in the way in which it had been 
described to the Court come within the meaniog of “electric leak" ? That 
was rather a question for electrical engineers, but while it was perfectly 
true they might have an escape of electricity from an overhead wire, 
that was not likely to cause electrolysis—to the same extent, at all events, 
as an isi of electricity from the tram raila. The escape of electricity 
from overhead wires was a thing that rarely occurred, and if it happened 
they did no* get electrolysis. There was therefore no necessity for the 
Legislature to merely provide against a leak from an overhead wire. 
It would be far more likely that the Legislature would protect people 
against the escape of electric currents from the rails than from an over- 
head wire. The ordinary man, speaking of this escape of electricity from 
the rails, would call ita lesk. He would gay: Here is a metal conductor 
which is intended to convey the return current back to the generating 
station. It is intended to convey as much as possible of the return 
current, and whatever portion cf that current gets away from this con- 
ductor, which is intended to convey it back, will be spoken of as a leak!” 
Mr. Jacob said he would not be surprised at an ordinary individual speakiog 
of an escape of electricity from the rails as à leak, but he would be 
surprised to hear electrical engineers speaking of it in such a way. 
But Major Cardew, a gentleman who has had large experience in these 
matters, who advises the Beard of Trade and drafts the Board of Trade 
regulations with regard to tramways worked by electricity, speaks of this 
escape as a leak. Lord Kelvin, the late Dr. Hopkinson, Sir William Preece, 
Mr. Crompton, and othera, in the discussion before the Joint Committee 
of the Houses of Lords and Commone, commonly referred to this escaping 
electric current as leakage. Mr. Wilkinson, also of large experience in these 
matters, and who has spent a coneiderable time in America in the study 
of electric tramways, says that, as anelectrical engineer, he would have no 
hesitation in speaking of these currents as leakages. Then we have the 
Paper of Mr. A. P. Trotter before the Institution of Electrical Engineers. 
One would have supposed that Mr. Trotter, who was for years the Govern- 
ment electrician to the Cape, would be most exact in his language. Ina 
report to the Postmaster-General he uses this very term leakage. It was 
not necessary for him, as an expert, to strain language at all so as to bring 
it within the comprehension of those whom he was addressing, or to brin 
it within this section. He was reporting to the Government on what had 
occurred here, and, as an electrical engineer, he uses language that he 
knows is familiar to electrical engineers. He there uses the term 
leakage in reference to these currents. In the discussion on Mr. Trotter's 
Paper by scientific men there was not a single scientific man who joined 
in that discussion who found fault with the language used by Mr. Trotter, 
and not one pointed out that this was not leakage, or found some other 
name for the escape of current. In fact, some scientific men concurred 
with him in calling it leakage. You have on the other side witnesses who 
gave evidence in the case, and who wished the Court to come 
to the conclusion that an escape of electricity through the rails 
cannot possibly be called a leakage within the meaning of the 
section. The Attorney-General then dealt with the quest’on of damages. 
He said Defendants contend that we ought to have sustained no damage 
at all, because we ought to have had the shore end of our cable twin-core. 
If that be so, when this system was invented in 1886 we ought to have 
changed our system here and puja twin-core cable on our shore end. At 
all events, they say this: that ås soon as the tram way company started 
operations we ought to have provided a twin-core cable for our shore end, 
and that if we had done so we should have sustained no damage. I wish 
to point out that the systemjwhich we now use—the single-core cable 
is a system which is used generally. The only people who do not use that 
system are people who have cables laid by Messra. Siemens Bros. and Co. 
It is not clear for what object Messrs. Siemens Bros. and Co. provide a 
twin-core cable: Mr. Jacob says it is to obviate disturbance, but he could 
not quote a single case in which their cables had been disturbed by cur- 
rents escaping from an electric tram. He could only refer to the case of 
Coney Island, and as far as Coney Island is concerned it is clear that one 
other company whose cable is alongside to that of the company for which 
Messrs. Siemens provided a twin-core cible had no twin-core. 

The CHIEF JUSTICE: It is admitted now that the twin-core cable 
is the perfect cure: that was known: and was it not your duty to have 
put it on for a distance of two miles a3 soon as your instruments were 
interfered with ? 

The ATTORNEY-GENERAL: As soon as the tramway company starte d 
operations Mr. Jacob says we ought to have known at once what length 
of twin-core cable was required. We were obliged to perform certain 
experiments, and to find out exactly what the area of disturbance was, 
before we oould provide a twin-core cable. I am taking up the position 
that they cannot say that we have no claim for damages because when 
they started operations we did not provide a twin-cove cable. And we say 
that we are entitled to a twin-core cable to the length of 10 miles. We 
have come to that conclusion, my lord, after experienc, They say that 
by means of a wonderful mathematical formula of Mr. Jacob’s we are 
only entitled to a two-mile length. We have come to this conclusion in 
regard toa 10 mile cable on facts, and we are satisfied that the disturb- 
ances necessitate our haviog a 10 mile cable. In January, 1897, a five- 
mile cable was laid out to sea, and after putting down that five-mile 
cab'e the disturbances were almost eliminated. But as the tramway 
system extended and as the traffic increased we felt the disturb- 
ances more, even with the five-mile cable. Now if Mr. Jacob 
is right in his theory, never mind how far the system extended 
after January, 1897, we were with this five-mile cable as secure after the 
extension of the system and after the traffic increased as we were before. 
And yet defendants say a two-mile twin-core cable would be sufficient. If 
2 5 7 . 


3 


870 


THE ELECTRICIAN, APRIL 6, 1900. 


so why was it that in January, 1897, we found that the five-mile cable was 
not sufficient to eliminate the disturbances Mr. Jacob gets over that by 
saying that the five-mile] cable was shifted, but before the date when it 
was repaired in June, 1897, the disturbances had increased, and according 
to Mr. Jacob's rule we ought to have been as safe from disturbances with 
the five-mile cable as we were with the ten-mile cable. Then, the five- 
mile cable not working satisfactorily, we put in a ten-mile cable. The ten- 
mile cable gave us almost absolute relief. What is the reason of that 
unless the disturbances extended beyond five miles? Here we have the 
plain fact that after we found the five-mile cable did not assist us we put 
in a ten- mile cable and that teu-mile cable made the disturbance lees. 

The CHIEF JUSTICE: But, as I understand Mr. Jacob's evidence, he 
admits that the disturbances go beyond two miles, but he says the disturb- 
ances will not bave any effect on the signals if you have a twin-core cable. 

The ATTORNEY-GENERAL : I aay our experience is entirely different. 
I say you bave the same conditions exactly with the ten-mile cabl: as you 
have when the five and the ten-mile cable improved matters vastly, which 
showed at all events that the protection beyond the ten-mile cable was a 
protection beyond five-mile cable. Putting down the ten-mile cable was 
extending the five- mile cable to another five miles Now it ie 
clear that if we had extended the five-mile cable for another five 
miles it would have given us a far better protection. Surely that 
shows that the disturbances came from a distance beyond the five miles. 
According to Mr. Jacob it really does not matter what the conditions are 
when the disturbance takes place. Here is this infallible rule of three 
which tells you exactly what distance you must take out the twin core 
cable. Mr. Jacob has never made any experiments to test whether 
this mathematical equation which he puts before the Court is 
accurate or not. He has been out here for a long time, and has 
had ample opportunity for testing its accuracy. Mr. Jacob himself 
points out a way by which it might be ascertained with certainty 
by experiments. He has been here for two or three weeks doing 
nothing, and one would have supposed that the first thing he would 
have done would Lave been to test by experiment whether this 
mathematical equation of his was correct or not. He says that he 
does not require to go to a place, a plan is quite sufficient. 
On no occasion has he ever experimented to find whether this rule which 
he lays down to find the length of a twin-core cable is correct, or not. He 
says he went out to the plaintiff company's station and saw the disturb- 
ances on the signals on a Saturday afternoon, and he takes a hundredth 
part as a fixed quantity and says that not one-hundredth part of the dis- 
turbance would have been felt at the receiving station. But what I find 
is this: he takes a sectional area of the wire but does not take a sectional 
area of the sea water at all. He finds out the superficial area of a hollow 
cylinder of water around the cable for a length of two miles, and he says 
because the superficial area of this hollow cylinder of water is so much,there- 
fore the current of electricity will prefer that to the sheathing of the cable. 
But he does not take the sectional area of the sea water. He treats the 
sea water as merely a-hollow cylinder of water surrounding this conductor. 
According to his calculation depth of sea water has notbing to do with it 
at all. It would be the same thing if you simply had right through the 
bay a depth of water of 2ft., ignoring the great depth of ocean and merely 
having a shallow pool of water which is to cover this conductor. He starts 
by saying that the resistance varies inversely to the sectional area, and he 
takea the sectional area of the conductor, but he does not take the sectional 
area of the sea water at all. Itisclear that Mr. Jacob does not take into 
account the depth of sea water. 

The CHIEF JUSTICE: I suggest that you should come to an arrange- 
ment as to what the damages should be, because we are in doubt as to 
what distance the t win-core cable would be required. It is impossible for 
the Court to say definitely what is required. Could not the parties agree 
upon a distance, say four or five miles, in case the Court holds that damages 
are payable ? 

Mr. SOLOMON said that Mr. H. D. Wilkinson (on behalf of the 
plaintiffs) was quite prepared to demonstrate to Mr. Jacob that disturb- 
ances were felt at a distance of 10 miles. 

The CHIEF JUSTICE suggested that the sum of £10,000 should be 
accepted by both aides. 

Mr. INNES said he had no instructions, and could therefore not agree 
tothe suggestion. He took up this position on the definite statement of 
Mr. Jacobs that a twin-core cable could be laid for £2,000. 

The CHIEF JUSTICE: There is no sum, then, that you are prepared 
to suggest ? 

Mr. INNES : Not without consultation. 

Mr. SOLOMON said that in regard to damages for loss of business by 
the plaintiffs he would suggest £5,000 as a very moderate figure. 

The CHIEF JUSTICE: The Court would accept £6,000 for the laying 
of the cable. 

The ATTORNEY GENERAL: Then with regard to the loss of 
business ? 

The CHIEF JUSTICE: I thought perhaps a compromise might be 
effected with regard to the final decisicn. It could not affect the ques- 
tion of liability. 

Mr. Justice LAURENCE: 
business 

The ATTORNEY GENERAL: I suggest a moderate figure, £5,020. 
That is a very moderate estimate of the loss we have sustained. I do not 
Wish to go further into the question of damages, 

As no agreement was come to, 

Mr. INNES addressed the Court for defendants, and dealt with the 
sections of the Acts under which the tramway companies worked, 
and particularly with sec. 4 of the Act 22 of 1895 and sec. 4 of the Act 
26 of 1896—the Metropolitan and Southern Suburbs Tramways Acts. 
The plaintiffs, he said, were alleging what was not seriously denied at all, 
that the effect of the electricity used on defendants' lines interfered with 


What do you suggest as the loss of 


the use of their cable, and they claimed damages on two grounds, He 

took it the claim for interdict was not pressed, and it was therefore 

merely a question of damagea, which were claimed on two grounds. The 

first was the most important —that defendants were liable under their own 

statutes. As to the second, relying on the statute with regard to the 

main portion of the companies’ lines, plaintiffs would rely on the common 

law in regard to the bit between the Toll Bar and Mowbray. It was 

quite clear that there was no question of negligence in the case. He 

held that to make defendants liable for damages, as was now sought, 

there must be an electric leakage, and that, concurrently, damage must be 

caused by that leakage. The mere escape of electricity from the rails was 

a thing normal, unavoidable, and contemplated by the Legislature. That 

was not leakage, because a leak, from the expert evidence given both at 

Capetown and in London, was such a thing as could be remedied: 

it was something abnormal, not inseparable from the transmission 

of electricity. The drawing of a wet string of a kite across a 

trolley wire and connecting it with a telephone wire would be 

such a leak, but not the natural escape of current by way of 

the earth. A leak was something you could stop and which was not con- 

templated when you made the conductor. But when it escaped in an 

inevitable way, and in a manner provided for by the people who made it, 

that was not a leak. If his learned friend's construction were correct the 
word leak would include an escape from the trolley wire and the rails, for 

he (Mr. Innes) knew of none other for practical purposes, and if the com- 

pany were liable for every escape there was no need for the proviso asto elec- 

trolysis or otherwise. But his learned friend also said that if the escspe from 
the rails was not a leak then the section was almost meaningless, because 
there was so little else—electrolysis could hardly take place in any other 
way. He thought that was a fair way to put his learned friend's statement. 
Theoretically it could take place from the trolley wire, but practically the 
escape from the rails was the way in which damage would be chiefly done 
by electrolysis, and there would be no remedy for damage done by 
electrolysis from the tramway rails. It was imposzible to place on the 
words of the sections of the Acts to which he had referred the 
wide interpretation urged by the learned Attorney-General, as the 
Legislature clearly foresaw that damage might arise to gas and 
water pipes through electrolysis, and granted protection to road 
and local authorities accordingly ; but in subsequent sections it aleo 
made the companies liable for any loss, damage, or expenses to which 
any public body or company or person might be put by reason of 
electrolysis, no matter how caused, or any neglect or default on the part of 
the company or its servants. What was the object of inserting that 
section if the Legislature meant to deal with the whole subject of damage 
by electrolysis in sec. 4? That section was obviously so constructed as to 
guard against damage caused by leakage from the trolley wire in an acci- 
dental and unavoidable manner, and had no reference to the escape of 
current from the rails. 

The CHIEF JUSTICE : I have been looking at several dictionaries. I 
find that the original meaning of the word “ leak in Johnson is a crack, 
crevice, or aperture. "The first meaning of the word is given as a "crack, 
crevice, or fissure that permits water or other fluid to escape." A second 
meaning is "the oozing or passing of water through a crack, fissure, or 
aperture." 

Mr. INNES: Which is exactly my contention, There must be a crack, 
fissure, or aperture ; there must be a defect in the conducting channel. 
I would put it in another way, speaking, one may say, electrically. You 
can only talk of a leak in regard to an insulated conductor ; and it is dan- 
gerous and impracticable to use the rails as insulated conductors. That 
is what Mr. Jacob said. And Mr. Wilkinson also admits it would be im- 
possible. Therefore, I contend, it was the intention of the Legislature 
that these rails should be uninsulated, because it would be impracticable 
and dangerous to make them insulated. There is one thing to which I should 
like to refer the Court, as I submit it materially strengthens my argument. 
That is, the terms of the Government regulations I put in, I think, in the 
cross-examination of Mr. Wilkinson. These are the regulations passed by 
the Government, doubtless under the advice of the Government electn- 
cians, and the act under which they are passed is the Electric Lighting 
and Power Act of 1895. They are, as I understand, mainly on t 
lines of the regulations adopted by the Board of Trade. Mr. Wilkin- 
son very accurately gives the reapects in which these regulations differ 
from the Board of Trade regulations in England. Regulation 7 deals with 
the escape from the rail to the earth. 

Mr. Justice BUCHANAN : It does not say that when the rails are used 
for the return current they may not be insulated ; it eays they may be, 
and when they are insulated there is no leakage. ; 

Mr. INNES : But it would be dangerous. As Mr. Jacob pointed out, if 
a horse stepped on to that insulated rail it would be killed, and if the 
iron-tyred wheel of a cart touched the rail it would receive the whole 
potential. Of course the rails might be entirely insulated by the use of 
glass or some other non-conducting material, but contact with the iron tyre 
of a cart would send the whole current to earth. It could not be done, 
and Mr. Wilkinson admits that. Regulation 7 deals, I wish the Court to 
observe, with the escape of current through the rails to the earth. 
“Where the return is partly or entirely insulated the inspector 
make a periodical test of the differences of potential,” and so on. That 
is the way in which they deal with the escape of current from tbe 
rails. Ihey say it sball in no case exceed a certain amount of units 
of pressure, and if it does steps shall be taken at once to reduce it. 
That may be done either by a booster, as these companies have done, 
and setting back the current along the rails, or by having more gene 
rating stations, sub-stations at various points of the line, and dividing 
the line into sections and applying your power to the trolley we 
at various points, because the pressure is always greatest at the furthest 
end, and therefore you can diminish it by having more stations. That 
would be very expensive, and therefore we are allowed to attain the same 


THE ELECTRICIAN, APRIL 6, 1900. 


871 


end by boosters. But the important point is contained in Regulation 10, 
which deals with leakage of the current from the trolley-wire. This deals 
in two ways with the escape of current — one from the rails, and the other 
from the trolley wires. 'The escape must be minimised as far as poesible. 
When it is from the wire, if it exceeds a very small amount, it is to be 
localised ; you must go to some portion of this wire and find out where 
the abnormal condition of things exists in this wire, and where the extra 
amount of current is escaping. That is called a leak. 

The CHIEF JUSTICE : Supposing there is a leak from the trolley wire, 
how does it manifest itself ? 

Mr. INNES : That might happen. I suppose there is some instrument 
or some means of measuring the whole of the infinitesimal leakages that 
might be going on. I am informed that they can tell at the station at once. 

The CHIEF JUSTICE: How does it show itself? I mean practically. 
Would it show at the station where the lek is? Could they tell whether 
it was at one point or ar o*her, or whether it is a gradual escape! 

Mr. INNES: It is theorctically possible to absolutely insulate the 

trolley wire, but there may be minute defects which might allow a small 
but not dangerous leak, 
' The CHIEF JUSTICE: But is that by contact with a wet string, or 
anything of that kind ? The Legislature has wished to guard against some 
injury. I want an illustration of a leak from the trolley wire by which 
injury can be done. 

Mr. INNES: I will take the biggest leak of all, which would be localised 
at once. That is, the breaking of the trolley wire. Supposing it snaps 
and falls on a telephone wire ; it sends the whole force of the current along 
the telephone wire. If there is no fuse ready fitted to melt at the end of 
the telephone wire, that current will injure the instrument, and perhaps 
the person at the instrument. 

The CHIEF JUSTICE: Would the Legislature call that a leak ? 

Mr. INNES: Oh yes; certainly that would be a leak. 

The CHIEF JUSTICE: I am in doubt still whether the Legislature 
would call that leakage. I can understand some other wire getting in 
contact with the trolley wire. 

Mr. INNES: That is the next case I was going to put. If a wire got in 
contact with the trolley wire, and at the point of contact there was some 
defect in the insulation, then the trolley wire would impart its current on 
to the other wire. Or, suppoee that the trolley wire, at the place where it 
is suspended between the posts, had some defect or break in the insulation ; 
a large portion of the current would paes down the post into the earth, and 
might cause great danger by way of fusion orelectrolysis. Or, takeanother 
instance. Supposing the trolley wire is passing a gas lamp, and, if the 
insulation is imperfect, touched that lamp ; it would fuse the gas pipe, and 
might probably cause an explosion. Evidently the trolley wires carry a 
very strong current, and it is necessary for the public safety that it should 
be kept absolutely insulated as far as practicable. The Legislature bave 
go ne a long way in saying that if there is an escape of only 1hath of an 
ampere the company shall localise and find out where that leak is and put 
it right. 

Mr. Justice BUCHANAN: I understand the trolley wire is insulated 
throughout its entire length ? 

Mr. INNES: Yes; it is suspended between poles by a wire fitted with 
special insulators at each point of suspension. 

Mr. Justice BUCHANAN: But that is only an insulation between each 
pole ; it is not an insulation of the whole trolley wire. 

Mr. INNES: If anything goes wrong the current comes down the pole. 

Mr. Justice LAURENCE: Then does your contention go 80 far as to 
say that the word leak cannot refer to an escape from an uninsulated rail ? 

Mr. INNES: That is my contention, that any leak can under no 
circumstances refer to an escape from an uninsulated rail. 

The CHIEF JUSTICE: Supposing a copper wire were attached to a 
rail, and the current conveyed thereby in no way damaged any metal ; 
would not that be a leakage for which they would be liable in the same 
way as there might be a wire connected with the trolley wire, and which 
causes a leak? Might there not be a wire attached to the rail which 
would cause a leak ! 

Mr. INNES : In theory, yes ; but it would not be very likely to occur 
perhaps, therefore I ought to modify my answer to Mr. Justice Laurence 
to that extent ; but I still say that in speaking of a leak electricians would 
really speak of a defect in an insulated return. That is my first condition. 
If the Court is against me there, at any rate I say it does not mean a con- 
tinuous escape all along the line, which the Legislature contemplated 
should take place. 

Mr. Justice BUCHANAN: I quite follow your argument. For a wire 
to touch the return is something so very unlikely as nut to be considered. 

Mr. INNES: Then we come to consider the next point ; that even if 
there were a leak, has damage been caused thereby “ by electrolysis or 
otherwise " ? Shortly, we contend that the doctrine cjusdem generis should 
be applied to the construction of the words “or otherwise," for that isa 
doctrine which has not entirely disappeared, I think, from the ordinary 
canons of legal construction. 

Mr. Justice BUCHANAN : If your argument is sound, it can only be 
damage done “otherwise” than by an electric leak ! 

Mr. INNES: That is the dilemma ; in fact, the word “electrolysis” 
need not have been used at all. So, in the cases of deeds and Acts of 
Parliament, the great thing is to find out from the document what really 
the Legislature or the person who subscribed to the document meant. 
And, applying that rule to these sections, we find the whole of section 4 
of the tramway companies’ Acts is dealing with material things, with the 
construction of works, the erection of polea, the placing of underground 
wires, ahd so on ; and it proceeds to deal, as we contend, with physical 
injury caused by such works, because it says damage caused thereby.” 
That is hardly an expression that the Legislature would have used if thoy 
bad meant some damage other than that in the ordinary sense, sume 
injury done to some material in the neighbourhood, some physical lesion 


to something material. They never contemplated an interference by 
induction with something a long way off, say the transmission of signals 
along a certain electric vable. 

Mr. Justice BUCHANAN : There is no damage done, you argue ! 

Mr. INNES : There is no damage; there is interference with signals, 
but there is no physical injury to the thing. 

Mr. Justice BUCHANAN : They suffered damage by the interference. 

Mr. INNES: Probably in a legal sense it may be an injuria, but there 
is no physical lesion of any of their property; there is no material harm 
done, There is much significance in the use of the word “ electrolysis,” 
which is the only species of injury hinted at before you come to the words 
"or otherwise.’ What is electrolysis? It is just a physical injury 
caused to a material substance by certain chemical action. It is an 
injury caused by conduction, and yet the Court is now asked to 
extend the words “or otherwise” to the disturbances of signals by 
induction, not conduction. I submit that is giving much too wide 
an interpretation to the words “or otherwise.” If the Legislature 
had meant that, what is the use of the word electrolysis at all? 
Evidently there were two companies, the electric lighting company and the 
Cape District Waterworks Co., who were not satisfied either with the pro- 
visions of section 4 or section 16 of the tramway company’s Act, because 
in section 41 they got special protection. That includes, I submit, the 
working of the tramways as well as the making of the works before they 
started. Ido not know why the plaintiff company did not oppose the 
bill, but if they lad meant to take up the position which the electric 
lighting company evidently did take up, they would have put a clause in 
saying that if the operation of this Act, or the works of the company, 
rendered it necessary to make any alterations to their cables or any other 
plant of theirs, it would be done at the expense of the tramway company. 
But they did not do that, altbough the electric lighting company did. 

The ATTORNEY-GENERAL having replied, the Court adjourned. 

‘(The Judgment will be given in our next issue. — Ep. E.] 


Goldberg and Sons (Ltd.) v. Liverpool Corporation. 


This action was heard in the Court of Appeal on Monday, before the 
Master of the Rolla, Sir Francis Jeune, and Lord Justice Rigby, being an 
appeal by defendants from an order of the Vice-Chancellor of the County 
Palatine Court of Lancaster. 

Mr. NEVILLE, Q.C., said the appeal was with regard to the right of 
the Corporation of Liverpool to put & post for electric wires together with 
a fuse box, in a position which plaintiffs said was inconvenient to them at 
their Paradise street premises. The defendants owned and worked the 
tramways in the city. Recently they had undertaken the introduction of 
electric trams in place of horse-drawn cars. Under the Liverpool Corpora- 
tion Tramways Act of 1897 the Corporation had power to adapt the 
tramways and streets for the purposes of mechanical traction. There was 
aleo a provisional order which incorporated parts of the Act of 1897. 

The MASTER OF THE ROLLS: Is there anything in the provisional 
order which cuts down the operative clauses of the Act of 1897 ?—That 
was to be argued. 

Lord Justice RIGBY: Were these tramlines in Paradise-street before 
the date of the provisional order !—No ; but a line along this street was 
found a necessary deviation for the purpose of working the electric system 
with safety and convenience. 

Lord Justice RIGBY : Then does the Act apply? There does not seem 
to have been any tramways there to adapt.—In the interpretation clause 
of the Act of 1897 the expreasion the tramways includes the tramway lines 
existing and any other tramway lines which may hereafter be constructed 
and worked by the Corporation. 

Proceeding, counsel said the wires carrying the current might either be 
supported by centre poles of T shape, or by span wires carried by side posts 
planted in the pavement, or by means of rosettes affixed to the buildings 
on either side of the street. Rosettes could only be fixed by consent of 
the owners of the buildings, and in consideration a nominal rent of 58. was 
paid. The span wire system was decided upon by the Tramways com- 
mittee for Paradise-street, and a circular was issued to the owners of 
property in the street asking for their permission to affix rosettes to the 
buildings. 

Lord Justice RIGBY: The posts are only wanted in default of per- 
mission to affix rosettes ?—Yes. In this particular case the engineers 
decided that where poles had to be placed in Paradise-street they must be 
put as near the building line as possible. In reply to the circular be had 
mentioned Messrs. (ioldberg would not give their consent to a rosette, and 
a post therefore became necessary at that point. 

Lord Justice RIGBY : Is Gioldberg’s a retail business ?—No, wholesale. 
After the pole was finally in position Messrs. Goldberg complained of 
inconvenience and trouble to their customers as well as to themselves. 
Messrs. Goldberg seemed to have got the idea into their heads that the 
erection of the pole at this particular point was a method adopted by the 
Corporation to punish them for their contumacy in not allowing a rosette 
to be fixed to their premises, but there was no ground for any such idea. 
The pole could not be placed in any other position, and there was no 
alternative. The case was one of very considerable importane to the 
poration, as, if they were compelled to remove this post, they would have Cor- 
numerous actions brought by people who might consider themselves incon- 
veaienced by having these poles erected in front of their premises. If the 
Vice-Chancellor was right in thinking that the proper way to deal with 
the case was to consider expert evidence on the one side and on the other, 
and finally to decide what in his opinion was the best possible position 
for the pole, then it opened up a vista of interminable litigation. The 
Corporation did everything possible to consult the convenience of the 
frontagers with due regard to the convenience of the publie and the proper 
working of the tramway system. The real question, he submitted, in this 
case was whether any court could interfere with a discretion possessed 
by the Corporation aud exercised in a bona fide way. 
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The MASTER OF THE ROLLS said a difficulty seemed to arise on the 
last words of the judgment. The learned judge seemed to have come to 
the conclusion that what the defendants had done was perverse and 
vexatious. They did not seem to have taken the trouble to ascertain whether 


there was not a more convenient place for thia post. 


Sir FRANCIS JEUNE: When the Corporation made up their minds to 
accept the advice of engineers, had they made any investigation as to the 


real facts! 


Mr. NEVILLE: The question of the method in which the engineers 
who advised the Corporation arrived at the conclusions which induced 
them to give the advice they did was, he urged, not a proper subject 


matter for inquiry before the Cour; at all. 


Lord Justice RIGBY : Unless it can be shown definitely that they were 


wrong in their methods. 


The MASTER OF THE ROLLS: But, apart from that, are they not 
If they could 


bound to exercise their powers in & reasonable manner! 
have found another position for this poet equally convenient to them, 
could the point have been withheld from a jury ! 

Mr. NEVILLE said he should submit so. 
upon the point. Where it was a question of the exercise of a discretion 
committed to the undertakers by Act of Parliament, and that discretion 
had been exercised honestly, there was no appeal. 


The MASTER OF THE ROLLS: They are, I suppose, bound to consider 
everybody in a reasonable way, and if that was done he did not think the 
courts would interfere. He quite saw if they went too far they might 
be turning the court into a tribunal to decide where these posts were to 


be put. 
Mr. NEVILLE said that was what it seemed to him to come t^. 


Mr. MATTINSON, Q.C., for respondents (the plaintiffs) said that the 
complaint in the present case did not rest upon the mere fact that the 
The plaintiffs case rested on the fact 
that the defendants had placed a pole with a fuse box in combination 
immediately in front of their main business entrance, eo near and under 


pole was placed on the pavement. 


such circumstances as constituted, in the opinion of the learned 
judge who tried the case, a nuisance, If the decision of the Vice- 


Chancellor was affirmed, there was not the slightest reason to think that 
the Corporation of Liverpool would be persecuted by other persons who 


would say that the poles were put in such a position as infringed their 
rights. A fundamental part of the present cate, which he (counsel) thought 
would distinguish it from a large mass of the authorities on which Mr. 
Neville relied, was that in the present case it was established that defendants 


had themselves created the nuisance. That was the first point; and in the 


next place it would be found that from the nuisance created by defendants 


plaintiffs bad sustained special and particular damage. Was there any statute 


which prima facie justified defendants in doing what they did? The statute 
relied upon by the defendants was the provisional order of 1898. Al: hough 


he should not dispute for a moment that the Corporation had full power 
under various statutes and provisional orders to use the carriageway for 


the purpose of constructing their tramway, he should contend that they 
had no power to use the pavement. His contention was that the word 
"street" use! in sec. 36 of the Act of 1897 comprised the carriageway 


only, but if the word street comprised the pavement as well as the 


carriageway, his argument on this point would not be well founded. 


Even assuming tte defendant Corporation had power to put the poles 
and fuse boxes on the pavement, he should submit that sec. 36 of the 
Act only authorised them to erect in any street such poles and fuss boxes 


as were in fact necessary for the efficient working of the tramway system, 


the necessity of particular poles and fuse boxes being a question for the 
In this assumption he must concede that 


Court or experts to determine. 
if a nuisance to plaintiffs was a necessary incident to defendants making an 
efficient tramway, then plaintiffs must submit. 


The MASTER OF THE ROLLS : There is no compensation clause, is 


there! | 

Mr. MATTINSON: No. Whatever the Corporation was authorised to 
do was subject to two qualifications, one being that the Corporation 
ehould act bona fide, and not from any indirect motive; and the other, 
that the Corporation should act without negligence ; aud in this connection 
negligence had been defined by Lord Blackburn as the failure t» do 
everything reasonable to prevent damage to the person complaiaing.” 
He contended that the learned judge had arrived at a correct conclusion, 
and that the appeal ought to be dismissed. 

Mr. NEVILLE, in reply, referred to the suggestion that Mr. Brodie, 
the engineer, had acted in bad fai h in the matter, and that all the trans- 
actions complained of followed upon the refusal of Messrs. Goldberg to 
have a rosette fixed upon their premises. Looking at the facts, he 
was, he thought, justified in saying that & more unfounded suggestion 
was never made in a court of justice. If the defendants had got to 
show that in no other way could they work their tramways except b 
planting this pole and fuse box in the particular spot they had selected, 
it was obvious they could have no case at all. He had no doubt tbere were 
dozens and dozens of places iu which the poles could have been put and 
yet the tramways be worked with efficiency. They were really beating the 
wind in arguing this question about the pole being placed in this sp t or 
in that spot. Supposing plaintiffs were right. If the Corporation put the 
pole in front of a man’s house, he could come to them and say that next 
door would suit their purposes just as well, and that they must put it 
there. Then the next-door mau would come and say that they must not 
put it there, but they could put it somewhere else. And eo things would 
&o on. He submitted that this proposition was entirely wrong in law. 
The whole point was whether in the opinion of the Corporation this was an 
expedient place to put it. The judge of that was not the Vice-Chancellor 
or the experts who were called, but the Corporation themselves ; and 
having exercised their discretion, then the Court would not interfere with 
them in any way. 

The MASTEK OF THE ROLLS said he did not think anything could be 


There were a variety of cases 


gained by reserving judgment in this case. The opinion of all of them 
was that the view taken by the Vice-Chancellor was not correct in point of 
law. The firat thing was to ascertain what powers the defendants had, 
and the second whether thoze powers had been bona fide exercised for the 
purposes for which Parliament had conferred them, and that involved 
the question which bad been very much preased upon them as to 
whether the Corporation through their officers had acted bona fide 
or had acted with the ulterior view of more or less “ paying 
out" the plaintiffs because of their refusal to consent to the affixing 
of a ro:ette outside their hous>, As to the first point, he did not think 
there was any real difficulty, nor did the Vice-Chancellor think co. 
There could be no doubt of the defendants' power to make an electric tram. 
way along the street. He could not assent to the argument of Mr Mattin- 
son that the words any street in the Act did not apply to the pavement 
as distinct from the carriageway. There could be no doubt that the 
powers conferred by sec. 36 were applicable to any street, and that the 
pavement was part of the street for the purposes of constructing, erecting, 
laying down, and maintaining in, over, or under its surface such works as 
might be necessary or expedient for the purpose of adapting the tram. 
way to the use of mechanical power. As to the second point, whether 
the defendants had acted bona fide in the exercise of their powers, 
it was obvious that what they had done was for the purpose, and bona 
fide for the purpose, of adapting this tramway to the use of electric 
traction. A pole was genuinely wanted for the purpose, and a fuse box 
was genuinely wantel. It was said that the officers—and especially Mr. 
Brodie, the engineer of the defendants—had not acted bona fide. He 
thought Mr. Neville had succeeded in showing that that view could not be 
sustained. In order to succeed in their contention plaintiffs must make out 
the essential proposition that there had been an abuse of the power of the 
Corporation. The Vice-Chancellor had gone into the question of whether 
a more convenient spot could not have been found for this pole and fuse 
box, but to his mind that was an inquiry which they ought not to go into. 
Their duty was to control the Corporation in the exercise of their powers 
if it could be ehown that the Corporation were exercising them in a way 
which called for interference. He considered that the powers of the Corpo- 
ration had been bona fide exercised for the purposes of the tram way under- 
takiog, and the Court would not interfere. The appeal would accord- 
ingly be allowed and the action dismissed, with coats there and below. 
Sir FRANCIS JEUNE and Lord Justice RIGBY concurred. 


Gas Companies and Electricity Supply. 

In the Chancery Division, last week, before Mr. Justice Stirling, Mr. 
Freer appeared in support of a petition under the Companies’ Memorandum 
of Association Act, 1890, presented by the Harrington (Cumberland) Gas 
Light Co. Mr. Freer said the object of the petition was to more clearly 
define the area within which the compavy might supply gas, and to 
acquire fresh powers which would enable it to manufacture and eell 
residual products and to eupply electric current. 

Mr. Justice STIRLING said the powers asked for were very wide, and 
would enable the company to deal with all sorts of illuminants, including 
electricity. Were the company proposing to carry on an electrical 
business ? : 

Mr. FREER said tke company bad been asked to supply electric 
current. 

Mr. Justice STIRLING eaid he should require further affidavits before 
granting the petition in so far as it related to electricity aud other illumi- 
nants. The other powera sought by the petition would be graated. 


Strikers and Poor Relief. 


In the Chancery Division recently, Mr. Justice Stirling gave judgment 
in the case of Attorney-General +. Guardians of the Poor of Bedwelty 
Union. The case arose out of the South Wales coal strike in 1898, when 
defendants gave poor relief to able-bodied colliers who were out on strike, 
and the point raise l was whether the Guardians could legally relieve such 
persons when they were offered but refused work at a remuneration which 
was tufficient for the support of themselves and their families. The 
Guardians alleged they had opened stoneyarda with the authority of the 
Local Government Board first obtained, that they bad such authority also 
for the kinds of task to be imposed and the relief to be given. The relief 
was afforded after due inquiry in each case, and only to cases of absolute 
destitution, and defendants contended that in such cases, no matter what 
the cause, the law compelled them to give relief. 

Mr. Justice Stirling gave judgment for the plaintiffs with costs in so far 
as the plaintiffs asked for a declaration that the relief given was illegal, 
but without costs on the point that the plaintiffs asked for an injunction 
to restrain the making of the payments, as that part of the relief asked by 
the statement of claim was abandoned. The decision of the Court of Appeal 
in the Merthyr Tydvil case was binding upon him (Mr. Justice Stirling). 
It was proved before him that defendants applied the poor rates to the 
relief of able-bodied men sufficiently well able to work, and this continued 
for seven weeks and more at the commencement of the strike, and after: 
wards in July, 1898. The owners of certain pits gave public notice of their 
willingness to give work at not less than de. a day. The offers were well 
known to all concerned, workmen and Guardians alike. Oz these facts he 
came to the conclusion that the able-bodied workmen could have obtained 
work at remunerative wages, and therefore the case came within the 
decision of the Court cf Appeal, and he should make a similar order to that 
made in the Merthyr Tydvil case. 


Attorney-General v. National Telephone Co. (Ltd.). 


This case, particulara of which were given in our issue of 23rd ult., 
was fixed for hearing yesterday (Thursday), but, by arrangement, will be 


taken to-day (Friday), 
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— [Notices for insertion under the above heading must reach the Office not 
TIME OOCUPIED IN TRANSMISSION OF TELEGRAMS. . ee 


In the House of Commons yesterday (Thursday) Mr. CHARLES 
M'ARTHUR asked the Secretary to the Treasury (representing the Post- 
master-General) whether he was aware that although direct cables have 
been established between Liverpool and Havre and Liverpool and Ham- 
burg, telegrams between those cities still take at least nearly an hour in 
transmission and delivery ; that cablegrams between the Liverpool and 
New York Cotton Exchanges are sent and replies received within a few 
minutes, and that messsges despatched daily via the United States 
to Bremen reach that city an hour earlier thin messages sent 
to the same place from the Liverpool post office by British wire; 
that the arrangement proposed by him for telephoning cable- 

s after business hours through the Exchange post office is 
insufficient for the requirements of the cotton trade, especially during the 
cotton season, and that nothing short of direct telephonic communication 
between the cable companies and their clients will meet the exigencies of 
the case ; and, whether, in view of the importance to commerce of quick 
telegrapbic communication between Liverpool, the Continent, and the 
United States by reason of the limited duration of market hours and of 
the increasing diversion of business from Liverpool owing to the lack of 
telegraphic facilities, the best efforts of the Post Office will be exerted to 
remove insufficiencies in the present system to which their attention has 
been frequently called. 

Mr. HANBURY said : Under normal conditions the time occupied in 
the transmission of telegr ims between Liverpool and Havre and between 
Liverpool and Hamburg isabout 25 minutes in the one case and 35 minutes 
in the other. The Post Office has no information as to the time occupied 
in Sey abroad. Any telegram sent between Liverpool and Bremen 
by way of the United States would not pats through the Post Office, 
aud the Post Office has no knowledge of the time occupied in transmission as 
compared with the ordinary route. The cable company could not adopt the 
route via America consistently with its arrangements with the Administra- 
tions concerned It is hoped that the arrangement recently made for the 
telephoning of telegrams after business hours through the Exchange post 
office will be found to answer the requirements o: the case; at all events, 
it is thought that the arrangement should have a trial. At present no 
great use appears to be made of it, as the number of messages does not 
exceed an average of tix per diem. The Postmaster-General is alive to 
the importance of effic'ent telegraphic facilities between Liverpool and the 
Continent, and measures for improving the communication between this 
country and the Continent are under discues:on between the Post Office 
and the Treasury. 


HAMILTON, MOTHERWELL, AND WISHAW 
TRAMWAYS BILL. 


This Lill was before the Select Committee of the House of Commons, 
presided over by Mr. Jeffreys, last week. The object of the measure was 
to authorise the construction of tramways on the overhead electric trolley 
&ystem between Blantyre and Wishaw, through the burghs of Hamilton 
and Motherwell, with a branch to Larkhall, at a cost of £325,600. 

In the course of the evidence given for th» bill, Mr. J. Stexart, C. E. 
(Mesers. Warren and Stewart, (Glasgow and London), said his firm were 
engineers to the promotora, The cost of construction in this case was 
estimated at £150,514, but besides that there was the coat of equipment. 

Mr. PHILIP DAWSON, C.E., said there would be no difficulty in 
establishing electric tramways along the route proposed. The scheme 
presented no complex engineering problem. The working expenses could 
not be more tban from 44d. to 5d. per mile. He could not see how the 
working expenses of an electric tramway could amount to 8d. per mile. 

Mr. FORBES LANKESTER, in cross-examining counsel, sid he had 
in his mind a return made to the House of Commons in regard to the 
SU Dublin, and other tramways where the average cost was 8d. per 
mile 

WITNESS : That is an extremely high sum. 
can be worked at from 4d. to 5d. per mile. 

Mr. ALBERT R. MONKS, one of the promoters of the bill and manag- 
ing director of the British Thomson-Houston Co., said the £10 shares of 
the B.T.H. Co. were worth £18 in the market. Originally it had been 
proposed to spend £375.000 on the tramway contemplated by this bill, 
but that amount had now been reduced to £325,000. The promoters 
would be satisfied with a 6 per cent. yield from this enterprise. 

Tre Committee passed the preamble, with the exception of the part 
re'ating to the branch from Hamilton to Larkhall. 


I believe this tramway 


DEVONPORT CORPORATION BILL. 


This bill was considered by a Select Committee ok the House of Com- 
mons on Tuesday and Wednesday. The object of the bill is to confer 
powers in respect to the construction and working of tramwaye, for 
extending the powers as to electric lighting and other purposes. The 
Corporation have exercised the option to purchase the Plymouth, Stone- 
house, and Devonport tramways, and they will shortly be the owners of 
part of the undertaking powers for working which are now sought. It is 
also desired to obtain authority to use electric or mechanical power on 
the tramways, and to reconstruct the existing lines. The Corporation 
also seek power to supply the borough and Stonehouse with electric 
current for all purposes, I be consideration of the bill has been adjourned. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offces, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 

READY. 


(Price 12s. 64, by post, 138. 84.; Colonies, 143.; abroad, 14s. 6d. (United 
States, 158.) 


* The Electrician" Electrical Trades’ Directory and Hand- 
book for 1900 (corrected to January 31st, 1900).—In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date) 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use of 
municipalities and companies contemplating applying to the Post- 
master-General for a Telephone Licence. This section of the book 
now includes the new model form of Licence issued by the Postmaster- 
General in January, the Telegraph Acts and Orders passed by 
Parliament in 1899, and other information in connection with this 
the latest development of electrical enterprise. The huge sheet 
tables of Electric Light and Power and Electric Railway and 
Tramway undertakings of the United Kingdom have been made 
complete up to the 31st January. "These sheets form a most complete 
record of electrical engineering progress in connection with electricity 
supply and power and traction applications The Directory 
Division has been carefully extended and corrected up to Feb. 2, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is, we claim, the most complete and correct book 
of its kind ever published in any language. An analytical digest 
of the contents of this volume can be obtained post free. 


"Tug EnscrriciaN” READING CAsk.— To hold four numbers of the 
journal, Strongly bound, 1s. net; post free, 1s. 4d. 

"lLocALISATION OF FaurTS IN ELTOrRIO LiagT Marns.”—By F. C. 
Raphael. Price 5s., post free. The book deals with the important subject 
of localising faults in electric light and power cables; and the various 
methods of insulation testing are here co:lected and discussed. 


*" WIRELESS TTELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIC Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with a large number of illustrations, bringing 
this latest application of electrical science quite up to date. New and 
Enlarged Edition, 53. nett. Now ready. 


% PRACTICAL Nores FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 6s. 6d., post free. The authors 
give in a clear and concise manner a good summary of the general prin 
ciples of electrical science. 

“ THE INCANDESCENT LAMP AND ITS MANUFACTURE.”—By Gilbert S. 
Ram. Price 7s. tid., post free. The 5 underlying the mauufacture 
of the incandesoent lamp are carefully and fully dealt with in this volume. 


4 HE CENTENARY OF THE ELEROTBIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 9d.; strong cloth, 
2s. 6d., post free. 

‘Motive POWER AND GEARING FOR ELecrricaAL MAcHINERY.”—B 
E. Tremlett Carter, C.E., M.LE.E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr publio electric lighting and power 
stations. The various forms of pearing in the power station and for electrio 
motors are also dealt with ; and the k contains, in additioa, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 


THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.” — 
by Francis Jehl. 10s. 6d., pos free. This is a practical handbook, giving 
a complete description of the art of making c:rbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 

„ ELkOrRIo Motive Power,” by Albion T. Snell contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has ha 
much experience. Price 10s. 6d., post free ; abroad, 11s. 


‘ELECTRICAL TESTING FOR TELEGRAPH ExaINEERS."—By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
my 8vo, fully illustrated. 108. üd., post free. 


* ELECTRIC LAMPS AND ELEcTRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, tc. New and Cheaper Edition, 63., post free. 
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‘‘SuBMARINE CaBLR-LAYING AND REPAIRING. —By H. D. Wilkinson 


M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 


and repairing submarine telegraph cables. 


* ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Pol. I., 12s. 6d. 


Vol. II., 128. 6d. 


"THE ART OF ELECTROLYTIC SEPARATION OF METALS."—A second issue 
of Dr. Gore’s book is now ready, price 108. 6d., post free. The author 


reats fully both the theoretical principles of the art of electrolytic separa- 

ion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


"* DRUM ARMATURES AND CoMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal pointe involved in their design, and an exposition of armature reactions 
and sparking. 

"LaBoRATORY NOTES AND Forms.”—We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstratora, and Students. 
The object of the series is the saving of the time of the Teacher 
and bis Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty ( Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound in strong 
cloth case, price 123. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW ERADY.— The cheaper edition of Dr. J. A. Fleming’s “ Electrical 
Laboratory Notes and Forms." These cheaper Forms have been prepared 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper, and with less spaze for tabulated records, are issued at half 
the price of the original set. 


TRE ALTERNATE CURRENT TRANSFORMER."—By Prof. J. A. Fleming, 
M. A., D. So., F. R. S. Vol. I.—XNew Edition. Price 12s. 6d., 1 ost free, 
Vol. II., price 128. 6id., post free, is also ready. 


“ MaaNETIO INDUCTION IN IRON AND OTHER Mrrals. —By Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition ready April I. . 


** ELECTRO-CHEuISsS TRW. - By Dr. G. Gore. Third Edition. 
post free. 


Tux POTENTIOMETER AND ITs ÁDJUNCTS": A Universal System of 
Electrical Measurement.—By W. C. Fisher. Fully illustrated. Price 6s., 
post free. 

“THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING."—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to tho:e who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall pass certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


“THe STEAM ENGINE INDICATOR AND IxDIOATOR DiAGRAMS,"—Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams, 


** BIBLIOGRAPHY OF X-Ray LIrRRATURE AND RESEARCH."—A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips. Price 5s., post free. 


‘THR ELECTRICIAN " PRIMRRS.— In Two Volumes, Vol. I., Theory. 
Vol. IL, Practice. Price, stout paper cover, 28. 24. each, post free ; cloth, 
2s. 9d. Single Primera, 3d. each, post free. 

‘t ELECTRICAL ENGINEERING FORMULE,” 
Geipel and H. M. Kilgour; price 78. 
New Edition nearly ready, 

“ THE MANUFACTURE or ELECTRIO LiGHT CARBONS."— A Practi:al 
Guide to the establishment of a Carbon Manufactory. Fully illustrated, 
price 1a 6d.; post free, Is. 9d. In this work the e gives useful hints 
as to the manufacture of electric light carbons, including the preparation 


of material. firing, saturating, and coring, together with a description and 
estimate of ccst of the plant required. 


‘ARMATURE WINDING oF ELECTRIC McHIN ES.“ By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 303. post free, 


"TEMPERATURE COEFFICIENTS OF f CONDUCTIVITY? COPPER.” Compiled by 
Messrs, Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 2s. 6d. net. Also a Sheet Table of Log. Reciprocals of Coefticients 
for Copper Resistances at different temperatures 18575 32 F. to 849 F. 
Printed on strong cardboard, 6d. net. 


Price 23., 


a pocket book, by Messrs. W. 
6d. ; by post, 7s. 9d. ; abroad, 88. 


TENDERS INVITED. 


The Dundee Town Council invite tenders for the su 
tion of a traction switchboard and equipments. 
are set out in an advertisement, and s 
from the city electrical engineer (Mr. Walter H. Tittensor), Dudhope- 
crescent road. ‘Tenders must be lodged with the town clerk (Sir 
Thomas Thornton, LL D.), City Chambers, Dundee, by 25th inst. 


ply and erec- 
Further particulars 
ecifications can be obtained 


The Sunderland Corporation invite tenders for two additional 
switchboard panels, with instruments, &c. Specifications can be 
obtained from the borough electrical engineer (Mr. J. F. C. Snell), 
Dunning-street, and tenders (addressed chairman of Lighting com- 
mittee, Town Hall, Sunderland) must be delivered at the offices of 
the town clerk (Mr. Fras. M. Bowey) by noon, 27th inst, An 
advertisement contains further particulara. 

The Plymouth Corporation invite tenders for overhead line con- 
struction, &c. Further particulars are set out in an advertisement 
and specifications, &c., can be obtained from the borough electrical 
engineer (Mr. John H. Rider), Prince Rock, Plymouth. Tenders by 
May 2. 

The Belfast Electric committee invite tenders for 12 months’ supply 
of electric motors, Particulars from the city electrical engineer 
(Mr. Victor A. H. M'Cowen), and tenders to the town clerk (Sir 
Samuel Black) by 19th inst, See advertisement. 


The Halifax Electricity committee invite tenders for electricity 
meters, and the Tramways committee invite tenders for various parts 
in connection with the overhealequipment of new lines. Particulars 
from the borough electrical engineer. 

The British Electric Traction Co. invite tenders for a three-throw 
deep-well pump for their Maybank power house, Potteries. Par- 


ticulars from the contract engineer, Donington House, Norfolx- 
street, London, W.C. 


The Glasgow Corporation invite tenders for telephone cables 
(including drawing into conduits and jointing) and telephone instru- 
ments (wall and table). Tenders to town clerk (Sir J. D. Marwick) 
by April 18. 

The Glasgow Corporation invite tenders for 136 cast-iron columns 
with brackets and 17 split bases and brackets for arc lighting. 
Tenders to superintendent of lighting, 52, College-street, Gla:gow, 
by 10th inst. 

The JV imbledon District Council invite tenders for 5,C00 16 c.p. 
and 1,000 32 c.p. incandescent electric lamps. Tenders to clerk 
(Mr. R. H. Butterworth) bv April 9. 

The directors of the Lancashire and Yorkshire Railway invite tenders 
for various stores for twelve months ending April 30, 1901, including 
signal and telegraph fittings, signal, telegraph, and electric light 
wires, copper tubing, glass, oil, screws, &c. Tenders to the secretary 
(Mr. R. C. Irwin), Hunt's Bank, Manchester, by 10 an, April 9. 

The Salford Corporation invite tenders for an ash conveyer and 
two electrically-driven travelling jib cranes, Tendera to town clerk 
by 10 a. m., April 9. 

The Visitiug Committee of the Northumberland Lunatic Asylum 
invite tenders for an electric lighting installation. Tenders to clerk 
(Mr. H Vassall), Market-place, Morpeth, by April 9. 

The Dunmanway (Cork) District Council invite tenders for electric 
lighting, to be in by May 3. 

The Barking District Council invite tenders for the constraction 
of an electric railway, with bonding, &c. "Tenders by May 7. 

The Dublin Electric Lighting committee invite tenders for electric 
lighting plant. Tenders to town clerk by 4 p.m. April 26. 

The Newcastle-upon-Tyne Tramways committee invite tenders for 
steel and iroa work for the car sheds at Byker. Tenders by 21st iust. 

The Birkenhead Corporation invite tenders for tramway plant. 
Tenders by 23rd inst. 

Tenders are invited by th» municipality of Mariupol (Russia) until 
May 16/29 for the construction and exploitation of electric tramways 
and the supply of electric current for lighting in the town. 

The Prussian State Railway authorities, Posen, require tenders for 
5,500 porcelain insulators and 45 tons of iron wire 4mm. diameter. 


TENDERS RECEIVED AND AOOCEPTED. 


The following tenders have been accepted by the Plymoath 
Corporation :— 


W. J. Corse and Co. (wiring municipal offices) ............... £198 15 0 
C. Hawken (12 months’ supply of engine oils) ............... Schedule rates. 
J. Laing, Sons and Co. (12 months' supply of cylinder oils). do. 
General Electric Co. (Aron alternating-current meters) do. 
British Elec. Transfr. Mfg. Co. (sub-station transformers).. do. 
Brush Electric Engineering Co. (street box transformera).. do. 

De Grelle, Houdret and Co. (carbons) ) s. Vis do. 


As announced in out issue of the 23rd ult., the Poplar (London) 
District Board of Works have accepted the tender of the National 
Electric Wiring Co. for wiring premises in the district free of 
initial cost. The agreed charge is jl. per unit for hire of fittings 
and easy purchase system payments by instalments are to be spread 
over a period of from one to five years, the price to be furnished to 
consumers when the fittings are put in. Messre. Pearson and Co. also 
submitted a tender. 


The Salford Electric Light committee recommend the acceptance 
of the tender of Messrs. W. H. Bailey and Co. for supplying eight 
jet condensers, and pumps with steam exhaust and water pipe work, 
at the Strawberry-road electricity works, ſor £16,500; and the 


——— — 
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tender of Mr. Bertram Thomas for erecting at the new electricity 
works six electrically-driven feed pumps, complete with connections 
to tanks and boilers, for £3,157. 


The Walthamstow District Council have accepted the tender of 
Messrs, Frank Suter and Co. for the supply and erection of plant 
PW the electric lighting of the isolation hospital at Chingford at 

4,579. 

The Blackpool Tramways committee have accepted the tender 
of the Midland Railway Carriage and Waggon Co. for the supply of 
15 tramcars. 


The Swansea Corporation have accepted the tender of the 
Callender Co. for the supply of cables and mains at £12,613. 2s, 8d. 

The Glasgow Tramways committee have let contracts (in sections) 
for the erection of electric tramcar sheds at Possilpark at £20,000. 

The Whitechapel Di:trict Board of Works have accepted the 
tender of Messrs. Babcock and Wilcox for the supply of two boilera 
o 1 a feed pump (at £450), and other work for a total of 


The Cheltenham Town Council have accepted the tender of Messrs. 
C. A. Parsons and Co, for a 500 kw. steam turbo-alternator at £3,820, 


The West Ham Corporation have accepted the tender of Messrs. 
Senior and Son for lighting and traction posts for High-street at 
£19. 10 each. 


The Barrow-in- Furness Town Council have accepted the tender of 
Messrs. Goddard, Massey and Warner for the erection of a refuse 
destructor at £1,768. 16s. 


The Newcastle-on-Tyne Corporation have accepted the tender of 
Messrs, J. Russell and Co. for the supply of centre poles for the 
tramways, and that of Messra. R. W. Blackwell and Co. for side poles. 


The Bangor Council have accepted the tender of Messra, Veritys 
Ltd. for an electric lighting switchboard at £612. 125. 


The Birkenhead Corporation has accepted the tender of Messrs. 
R. W. Blackwell and Co. for the overhead line equipment, of the 
Wirral Tramway Co.’s lines. 


The East London (South Africa) Town Council have accepted the 
tender of the South African Electric Lighting Co. for three additional 
tramcars at £900. The cars are to be made in America, and a 
tonus of £50 per car will be paid if they are delivered in East 
London within five months. 


APPOINTMENTS VACANT AND FILLED. 


The Islington (London) Vestry require a qualified mechanical 
draughtsman and a skilled mechanician for their electricity depart- 
ment. Further particulars are given in advertisements, aad applica- 
tions must be sent to the Vestry clerk (Mr. Wm. F. Dewey) by noon 
of April 9. 

The Carlisle Corporation require a mains foreman for their 
electricity works Applications to the city electrical engineer (Mr. 
Charles D. Burnet). See advertisement. 

The Cardiff Corporation require a mains superintendent. Particu- 
lars and forms of application may be obtained at the office of the 
borough electrical engineer (Mr. N. Appelbee), and applications to 
the town clerk (Mr. J. L. Wheatley) by 16th inst. See advertisement. 


A telephone superintendent is required to take charge abroad. 
Paıticulars will be found in an advertisement. 


A maing’ superintendent is required for the Ayr electricity depart- 
ment. Applications to the chief electrical engineer (Mr. A. J. 
Fuller), electric works, Ayr. See advertisement. 


The Cambridge Electric Supply Co. require a mains superintendent. 
Applications to secretary (Mr. John H. Barker), Thompson's-lane, 
Cambridge, before 20th inst. See advertisement. 


The professorship of mathematics and physics in the Malta 
University is vacant. Applications to Director of Education. 


A competent foreman for telephone instrament inspection, fitting, 
and wiring, to go abroad, is advertised for oa another page. 

Two or three good cable jointers are required by the electrical 
engineer to the Wigan Corporation (Mr. H. Collings Bishop). See 
advertisement. 


A fitter driver (for Belliss engines) and a cable jointer are required 
at the Buxton electricity works Applications by 12th inst. to the 
chief engineer (Mr. Edward Calvert) See advertisement. 


A clerk of works is required to supervise electric lighting instal- 
lation at Hereford Lunatic Asylum. Applications to clerk by 
16th inst. 

The Birkenhead Tramways committee 


require an assistant 
engineer. Applications by 21st inst. 


Mr. V. J. Delebecque, A. M. I. E. E., late manager of the Penistone 
Electrical Co, has accepted a position on the staff of the British 
Electric Works Co. 


Mr. W. J. W. Bullock, of Leith, has been appointed mains superin- 
tendent at West Ham, 


Mr. M. B. Field, of London, has been appointed assistant electrical 
engineer of the Glasgow tramway department, at a salary of £102 
per annum. Mr. Field has had considerable experience in threes 
pute work, and was for some time in the service of Messrs. Brown, 

overi and Co., of Baden, Switzerland. 


Mr. Sidney R. Mallinson, of Hull, has been appointed assistant 
permanent way engineer to the Manchester tramwaya department. 


BUSINESS NOTICES. 


The Electrical Co. (Ltd.), of 122 and 124, Charing Cross-road, Lon- 
don, W.C., have, in order to meet a large increase in their business, 
taken more extensive premises at Brighton, and have opened large 
showrooms at 134, Nortli-street, where increased stocks will be 
available to the company’s clients on the South Coast. 


The general offices of the Central London Railway have been 
removed to 125, High Holborn, W. C. 

Messrs. W. H. Robson and A. S. Robson (trading as William 
Robson), electricians, &c., 177, Lord-street, Southport, have dissolved 
partnership. Debts by Mr. A. S. Robson, who continues. 


The Brockie-Pell Arc Lamp (Ltd.) give notice that on and after 
Monday next, April 9, the offices of the company will be removed to 
60, Worship-street, London, E.C., to which address all communica- 
tions should be sent. 


The address of the Electrical Engineer Institute of Correspondence 
Instruction hax been changed from 120, Liberty-street, to 210-212, 
West 23rd-street, New York City. 


BANERUPTOIBS, LIQUIDATIONS, &c. 


At a meeting of the creditors of W. P. Theerman, electrical 
engineer and contractor, 22, Devonshire-street, C.-on-M., Manchester, 
on March 19, a committee was appointed from representatives of the 
three largest creditors to investigate debtor’s affairs, and the committee 
recommended that the creditors assent to a deed of assignment, and 
that the trustees be authorised to complete the works and contracts 
in hand, in order to strengthen the position in the event of a sale of 
the business. This recommendation was approved at a subsequent 
meeting. The statement of affairs shows unsecured creditors 
£2,886. 123. 2d., partly secured creditors, expected to rank, 
£775, 13s. 6d. The gross assets (less preferential claims) are shown 
at £4,551. 2s. 7d., leaving an estimated surplus of £886. 163. 11d. 
Creditors who have not yet returned their assents to the propoeal that 
the contracts in haud be proceeded with are asked to do so without 
further delay. 


The Scarborough District Lighting Co. (Ltd.) is to be wound up 
voluntarily. Mr. S. C. Blades, York-chambers, Scarborough, has 
been appointed liquidator: This compavy is in no way associated 
with the Scarborough Electric Supply Co. (Ltd). 

E. Bates (now or lately trading with W. H. Walley at 4, Hopwood- 
avenue, Manchester, as E. Bates and Co.), electrician, has been 
adjudicated bankrupt. 


Claims against Claud Vautin, electro-metallurgist, &:, lately 
trading at 66, Old Broad-street, London, E.C., must be in by 20:h 
inst. to J. J. Saffery, 14, Old Jewry-chambers, £.C. 


Sale by Auction.—Messra. Farebrother, Ellis, Egerton, Breash, 
Galsworthy and Co. will sell by auction on the premises, 110, West- 
minster Bridge-road, London, on Monday, April 23, and following 
days, a costly collection of modern engineers’ tools, plant, and 
machinery, by best makera, particulars of which will be found eet out 
in an advertisement elsewhere. Catalogues, price 1s. each, can be 
obtained of the auctioneers, 29, Fleet-street, and 18, Old Broad- 
street, London, E.C 


Plant for Sale——Messra. Albright and Wilson (Ltd.), Oldbury, 
near Birmingham, have a Willans-Crompton steam dynamo for sale. 
See advertisement. 

The Works and Finance committee of the St. Olave’s (Southwark) 
Board of Works invite offers for a small dynamo. Particulars from 
the clerk (Mr. G. L. Hawker), Vine-street, Tooley-street, London, 
S.E. See advertisement, 

Messrs. A. Verey & Co., Dover, advertise some electrical instiu- 
menta, arc lampe, wire, switches, &c., for sale. 


Land for Sale.— Mr. Peter Newton, 4, Albert-street, Derby, has 
for sale about 20 acres of freehold land, conveniently situated and 
suitable for the erection of electrical or general engineering works. 
See advertisement. 


“Stellite” Cable Connector and Terminal.—The British 
Electric Works Co., of Cheston-road, Aston, Birmingham, are placing 
upon the market a new patent cable connector and terminal made in 
all necessary shapes to connect to butt cables, terminals, two-way ter- 
minals, &c., and to carry 3, 5, 10, or 15 amperes, according to sizes 
ordered. Through these connectors the cable is inserted, and a clip 
is closed with a blow from a hammer. The connector may then 
be soldered if required. The joint is instantaneous, and is claimed 
to be electrically and mechanically perfect. 
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Electric Motor Oars.—We are informed by Mr. Arthur Shippey | committee from receiving and considering any proposals made by 
that the Still Motor Co., of Toronto, Canada, will exhibit (through | the City of Birmingham Tramways Co, was rescinded, and the 
Messrs. Shippey Bros., the London agents) some new types of elec- | recent offer of the company in regard to the conversion of the 
tric motor cars at the exhibition at the Agricultural Hall, London: on | Bristol-road route to the overhead trolley system will now be con- 
14th inst.. These cars will be equipped with the new “Ideal ” | sidered by the Tramways sub-committee. The company's scheme is 
storage batteries for the development, and manufacture of which, it | being supported by the King’s Norton Council, through whose dis- 
is stated, a company is in course of formation to purchase the British | trict a portion of the line runs, 


patents. l Bolton.—The chairman of the Tramways committee (Ald. 
Conradty Carbons.—It having come to Mr. Conradty’s know- Nicholson), at the Council mecting on Wednesday, said the three 
ledge that carbons are being sold as Conradty carbons which months’ experience of the electric tramways had been of great 
are not his make, the Sloan Electrical Co. (Ltd.) give notice that in | service to them. The troubles in connection with the curves were 
future no carbons will leave Mr. Conradty’s factory unle:s stamped considerably fewer in number, and he anticipated that in another 
with his name. three months the system would be all that could be desired. Since 
B. T. H. Plant. Pamphlets Nos. 58, 59, and 60, just issned, deal | the last meeting six additional cara had been received and the 
respectively with “ Punched Clip Switches,” * Magnetic Blow-out | service had been much improved. The traffic and receipts had 
Automatic Circuit Breakers,” and “ Quick Break Switches.“ The proportionately increased. They were anxious that the first year's 
lists are fully illustrated. working cf the electric tramways should be worthy of the town. 


15 Cassier's Magazine. — The April issue of this magazine con- Bradford. Sanction to a further loan of £56,000 for electric light 
tains articles on “ The Relative Efficiencies of Gas and lectricity | extensions is being sought. Messrs. Mawson and Hudson have been 
for Heating, Li hting, and Power," and on “ The Lessons and Results | appointed architects for the extension of the Valley-road electricity 
of the British Engineers Strike of 1897-1898,” works, 


** Engineering Magazine.”—The contents of the April issue Brussels-Antwerp Electri i 
. . D. 5 ric Tramway Project.— The promoters 
9 1 0 1 and i Supply Stations,” | of this echeme, 8 which ee given i our last 
Suppl of & n nee Phase Electric Railway,” and “The World's iesue, are the Union Elektricitäts Gesellschaft and the Brussels 
PPIY SPESE: . Tramways Co. A syndicate has been formed for the purpose of 
j Exports zd setae Apparatus and apg ene 1 i financing the scheme. 
ist gives official particulars of the exports of British man acture ; ; i 
electrical apparatus and material (including telegraph and telephone of 5 has been instructed to ascertain the cost 
wire and material, but not Including electrical instruments or oe ey MBAUDE powers, 
machines, which are not separately specified) from March 28 to Carlisle.— The Corporation have reconsidered their attitude in 
regard to the modified tramway scheme of the City of Carlisle 


April 3, with the ports of destination :— 

Africa— Alexandria, £92 ; Cape Town, £3,735 (including £3,693 tele. | Electric Tramways Co., and the company’s proposal» have now been 
graph "ir : y perdi £124 ee yok Durban, £250; East approved, 

ondon, ; ustralasia — Lyttelton, £251 ; Melbourne, £201; ion — i i 
Sydney, £1,020 ; Wellington, £128. China—Shanghai, 2334, and 67 tog s bereiten. Fig wade ^ . p a . 
old telegraph wire. Denmark— Copenhagen, £115 (telegraph material). Lo don ; d No h W. . ‘eae s he onc: ipid fr ed "i 
France—Rouep, £60. Germany —Hamburg, £810 (telegraph material). the borne "orta Western Railway Co. The LOWE e 
Gibraltar, £60. Holland — Amsterdam, £370 ; Rotterdam, £400 (tele. of the borough is to be conferred upon Mr. F. W. Webb, the com- 

pany's able mechanical superintendent. 
Cheltenham.— The borou;h electrical engineer (Mr. Hamilton 


graph material). India Calcutta, £668 ; Madras, £535. Japan—Kobe, 
Kilgour) has reported that in order t5 supply electric energy to the 


£146; Yokohama, £116. Malta—£18, Norway—Christiana, £62 (tele- 
graph wire). Russia—Reval, £89 ; St. Petersburg, £250 (telegraph 

proposed Cheltenham-Cleeve light railway it would be advisable 
to replace two of the present 100 kw. alternators by continuous- 


material), Spain—Seville, £270, Straits Setilements—Penang, £310 
eee ee oni MM e y Sweden — Gothenburg, £235 
egraph material). ruguay—Monte Video, £633. West Indies— current d d j 5 ' 
"e ! : ynamos, and to instal a new 500 kw. steam alteraator. 
Trinidad, £51. Total £11,486, against £3,452 on March 29 and 30 last, year. Tenders had therefore been obtained from four principal manufa:- 
turere He was making inquiries, both in this country and in 
Germany, as to dynamos for the traction plant. The number of 


—Ó———— 

MUNICIPAL, FOREIGN, AND GENERAL NOTES. : 
customers connected to the lighting mains was 330, with an equiva- 

lent of about 23,300 8 c.p. lamps. The report was adopted. 


i 55 Council have resolved to acquire the property 
now e j icity 
. 8 for £8,000, as a site for the new electricity The Board of Trade have intimated that they are not prepared to 
dispense with the consent of the Cheltenham Rural Council to the 
application of the Cheltenham Town Council for a provisional order, 
and that, inasmuch as the Cheltenham Rural District separates the 
existing area of the Corporation from the Winchcombe Raral 
District, the Board are unable to include any portion of the last- 
named district in the proposed area of supply ; and that the Board 
had decided to piste with the application 1n respect of Charlton 
Kinga only. A conference will take place to-day (Friday) at the 
Board of Trade, to discuss this matter. 


Colne.—The borough electrical engineer (Mr. A. G. Cooper) has 
been instructe 1 to prepare plans ind specifications of an electric 
lighting scheme. 

Company Promotion.—During the recent hearing of an action 
“ Baker Syndicate (Limited) and another v. J. Wright and Co. (Ltd.)” 
some curious evidence was given. Mr. H. S. Foster, M.P. for 
Lowestoft, gave evidence to the effect that he was connected with a 
number of companies and syndicates, amongst which were the 
London Founders, Profit and Industrial Corporation, the London 
Finance Corporation, and the Baker Syndicate, Amongst the com- 
panies promoted by these ventures was one for preserving milk, 
another for working an electric concession for Scotland, and an auto- 
matic sash motor company; Lyons’ Electric Light Co. wa: also regis- 
tered. He had al:o joined the board of the Singapore (Straits 
Settlements) Electric Tramway Co., and of Condy’s White Lead Co., 
and one of his ventures took a number of shares in the Audible 
Telephone Syndicate. All these companies and very many others 
had passed into liquidation. 

Doncaster.— The electricity works were formally opened on 
Monday by the mayor (Ald. Bentley). The charges for current are 
öd. per unit for lighting and 3d. for power, 


Dublin.—The protracted inquiry into the application of the Cor- 
oration to borrow £254,000 for electric lighting was concluded on 
riday last. A report of the proceedings up to Wednesday was 

given in our last issue. At the conclusion of the evidence for the 
Corporation on Thursday Mr. T. Healy, M. P. (for the opposition), 
kaid the loan was for trade and competitive purposes — for starting a 


works. 


Alfreton.— Mr. J. S. Barnes has been appointed consulting elec- 
trical engineer, on the usual terms—viz., 5 per cent. on the estimated 
outlay (£12,000) on the proposed electricity works, 


Alloa.—It was announced at a special meeting of the Burgh 
Commissioners last week that the agreement with the British 
Electric Plant Co. to supply the town with electric current for 
public and private lighting was practically settled, and that the 
erection of the buildings would be begun inashort time, About 20 
acres of land have been acquired from the Earl of Mar and Kellie. 
It is stated that when the company is in full operation over 1,000 
men will be employed. | 


Asylum Lighting. —The committee recently appointed to report 
upon the advisability of the electric lighting of the Fife and Kinross 
Asylum, at Springfield, report that it would be a much cheaper and 
better light than the present gas supply from Cupar, which costs 
dis cau per 99 55 Bc ds 

$ managers of the Poplar and Stepney (London Sick Asylum 
have decided to adopt electric lighting. dd ý 


Ayr.—A committee has been appointed to visit towns in 


England where electric tramways are in operation, for the guidance 
of the Council in their proposed electric lighting and tramway 
scheme, l 

Barrow. in-Furness.— An application by the British Electric 
Traction Co. for the conversion of the local tramways to the overhead 


Birkenhead.—Sanction has been obtained to the borrowing of 
£22,666 for purchasing the undertaking of the Wirral Tramways 
Co., and the borough engineer has been instructed to proceed with 
the reconstruction of the lines, 

Birmingham.—At Tuesday's meeting of the Corporation the 
resolution passed about two Jears ago, prohibiting the Public Works 
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businees to make a profit as traders—and the Corporation should go 
into the open market forthe loan. He asked why assistance should 
be given to the Corporation to enable a profit to be reaped. The 
business of electricity supply was not one that the Corporation could 
take up at all, if they considered the fact that it had no power to 
wire premises, The Corporation had already laid out £80,000 on a 
failure and in order to convenience 250 people. Thecity got no value 
for the expenditure. With re to the proposed scheme, he sub- 
mitted that it was not Mr. Hammond’s scheme at all, but Mr. 
Ferranti’s ; and so far as it was a Pigeon House scheme it was a sewage 
scheme. Hesubmitted that the Corporation had no power to expend 
money outside its area of supply. The County Council and the 
Pembroke District Conncil should be represented at the ioquiry, and 
should have had notice. There was no power to go into the inquiry 
without the presence of these bodies, and he contended that the pro- 
ceedings were ultra vires, The Tramway Company was engaged in 
traction work, and as it had to keep its works open for 14 hours a day, 
it could easily keep open for the few extra hours and do the electric 
lighting work. He had doubts as to the security which the Corpora- 
tion would be able to offer for the repayment of theloan. The proposed 
scheme of electric supply by the Corporation was '*unsound financially 
and unscientific electrically, and the Corporationand thecitizens could 
at much less expense secure for themselves a supply of electric current. 
Mr. Arthur Wright, for the opposition, stated that he started the 
first central station in England in 1881, and bad been since engaged 
in electricity supply work. He had made himself acquainted with 
Mr. Hammond's scheme for Dublin, and, considering the circum- 
stances, believed the city should have its electricity distributed on 
the continuous-current system, as this system was easier to handle, 
cheaper to produce and distribute," more generally applicable to the 
wants of lighting consumers and motive power users, and capable of 

iving a more reliable and constant servicethan the alternating system. 

e knew several places where the continuous-current system bad been 
substituted for the alternating with good results. The Pigeon House 
was not the only place where they could obtain water and get coal 
landed. If a nearer site were available it would mean a great 
saving in expense for mains, and he could not imagine any extra 
cost in ccal that would be incurred by coming nearer to Dublin. 
Fleet-street made a capital distributing centre, and if it were the dis- 
tributing centre practically all the sub-stations proposed in the 
scheme would be unnecessary. The system proposed was more 
expensive in firet cost and maintenance than the continuous-current 
system, and witness dissgreed with Mr. Hammond as to the capital 
required, which seemed to him to be inadequate. They could not 
produce anytbing like a net profit unlessthey charged about an average 
price of 44d. per unit. A gross profit could not be made unless the 
charge was something like an average price of 54d. It was unneces- 
tary to try that huge experiment at this stage of electrical progress. 
Mr. Thomas Tomlinson, B.E., stated that he had large experi- 
ence in the designing and erection of electric lighting plant. He 
had examined Mr. Hammond's scheme, and was of opinion tbat on 
the whole it was not a suitable one. The two-phase system of dis- 
tribution would bave got over certain anomalies, and would fit in 
better with the existing system. A two-phase distribution to the 
customer was adopted in the only two big electricity stations lately 
erected in London. He inspected the buildings at the Pigeon House 
Fost, and his opinion was that the foundations there would not be 
sufficient to sustain the buildings proposed to be erected with the 
rotatory and other machinery. Mr. Arthur E. Porte gave evidence 
as to the difficulty of getting good foundations along the n m 
along the southern bank particularly. He was of opinion that Mr. 
Hammond's estimate of £20,000 would go a short way if the 
foundations were found to be bad. He considered that 500 arc 
lamps were an extravagant number for a city like Dublin. He 
did not think suitable provision had been made for motor 
work, as the general experience in all stations run on the alter- 
nating-current system had been that alternating.current motors 
on the single-phase system had not been taken up. In cro:s- 
examination he said he had not been connected with central 
station work as running engineer for a good many years. Mr. J. 
Henry, assistant town clerk, gave formal evidence of the receipt of 
the letters from the Tramway Co. offering to supply electricity, as 
set out in our last issue. Mr. Horace Parshall, consulting engineer 
and designer of the Dublin tramway system, explained his objection 
to various details of Mr. Hammond’s scheme. He said all big light- 
lag companies were adopting the continuous current system as fast 
as they could. As to the offer of the company to deliver electric 
current “in bulk” to the Corporation at Ringsend and leave the 
monopoly of distribution to the Corporation, Mr. Parshall said if he 
were the company he would not bother about it, as it would bring in 
a less return than their ordinary undertaking. He knew that electric 
lighting works were largely run by local authorities, but he did not 
know that they had been successful. He had considered Mr. Ham- 
mond's report some time ago with a number of on and none of 
them could make head or tail of it. The whole tendency everywhere 
was to distribute electricity by continuous current. Mr. T. J. Cotton, 
public lighting inepector and city gas examiner, gave evidence as to 


the consumption and price of gas, &. ; and after counsel had 
cuia iit the inspector, the inquiry closed, having extended over 
ve days. 


Eastern Siberia.— The Russian Government has established a 
complete survey system for the great river Amour, one of the most 
important watercourses of Eastern Siberia. This extensive survey 
system is throughout the night lighted by electricity, and almost 
weekly a large quantity of electric lighting plant is being added. 
The demand for this class of plant in this rapidly developing por- 
tion of the Russian empire is stated to be very large, as is aleo the 
demand for dredging and excavating machinery. The Socicté 
Cockerill has so far, it is stated) managed to manipulate the bulk of 
this business. 


Electrically-Driven Dredger.— It is stated that successful trials 
have been made of the dredger Beta,“ built for the Russian 
Government by the Société Cockerill. The contract for this dredger 
was made in 1897, and stipulated for a capacity of 1,600 cubic yards 

r hour, with a premium of half the cost of the dredger if it could 

eliver 2,400 cubic yards per hour. It is now stated that the“ Beta's" 
official trials in the Scheldt at Antwerp have recorded a capacity of 
7,800 cubic yards per hour. The design of the beat was from plans 
drawn by Mr. L. W. Bates, of Chicago, the first dredger of this type 
having been built for the United States Government in 1896 for use 
on the bars in the Mississippi. At this time a committee of engineers 
was appointed by the Belgian Government to investigate the Bates 
system of dredging, aud their report attracted the attention of the 
Russian authorities, who required such a vessel for use in removing 
obstructions in the Vo!ga, which caused serious inconvenience 
and delay to navigation. Fira'ly arrangements were come to 
with the Russian Government for the erection of the most 
powerful dredging machine in the world at a cost of more 
than £100,000. One of the chief features of interest in connection 
with the dredges was that it was to be self-propelling by electric 

ower. At the official trials referred to representatives of the 

erman, French, Austrian, Turkish, Belgian, and many other 
Governments, and a large number of engineers from all parts of 
Europe, were present. The conditions of these trials were as follows: 
(1) The dredger on a 2ft. cut 1,000ft. in length to make an output of 
1,500 cubic metres (52,974 cubic ft.) per hour. (2) In a three hours 
continuous run in a cut 34ft. deep to put out 3,000 cubic metres 
(105,948 cubic ft.) per hour. The capacity test was of three hours’ 
duration. The measurements were made at Antwerp ia excavation. 
The official record states that the tests showed an average capacity of 
7,000 cubic yards an hour. The maximum was at the rate of 10,350, 
both being one-third in excess of the highest official records attained 
in the Mississippi. At St. Petdraburg the dredger was put through a 
further series of testa, serving to confirm the first record ; and the 
dredge was consequently accepted by the Russian Government, and 
is about to proceed to the Volga. It is stated that a large contract 
for the Queensland Government depended upon the acceptance of the 
dredger by the Russian Government, Asa further result of the 
trials of the “Beta,” it is said that the Calcutta authorities have 
given an order for a dredger of the same type. Queensland’s order is 
for three dredgers of 10,000 H. P. 


Enfleid. The Board of Trade have rejected the application of the 
Urban Electric Supply Co. for a provisional order. 


Exhibitions. —Applications for space at the Glasgow International 
Exhibition, 1901, must be lodged not later than June 1 with the 
general manager (Mr. H. A. Hedley) There are in all eight classes, 
embracing agriculture, mining, industrial design and manufactures 
machinery and labour-saving eee in motion, locomotion and 
transport, marine engineering and shipbuilding, lighting and heating, 
ecience, education, music, sports and sporting appliances. 

The Paris Exhibition is to be opened on 14th inst. by the Prezident 
of the Republic, M. Loubet. 

Halifax. —The Gas and Electricity committee have agreed to 
reduce the charge for electric current for lighting from 5d. to 43. per 
unit, with the present scale of discounts, and for traction from 2d. to 
1£d. per unit. 

Indian Import Duties.— Notification has been made by the 
Government of India that telephone poste imported in the form of 
tubes are to be classified under the heading ot * Telephonic Instru- 
ments, Apparatus, and Appliances,” and are consequently dutiable 
at 5 per cent. ad val. 


Ipswich —The consulting engineer (Mr. W. C. C. Hawtayne) has 
been instructed to prepare a report as to applying fora licence to 
establish a municipal telephone exchange, and in order to save 
expense a 3in. stoneware pipe is to be laid in the trench of the electric 
lighting mains. Electric current will be availab!e in the autumn. 


Kilmarnock —The Town Council have decided to proceed witli 
their electric lighting scheme, estimated to cost about £25,000. Mr 
W. A. Bryson, of Leith, has been appointed. consulting engineer. 


Lancashire Electric Power Scheme.— The promoters of this 
bill are gradually disarming the opposition of the docal authorities 


Fim, 
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by timely concessions. This week it is announced that the St. 
Helens and Warrington Corporations have decided not to further 
co-operate with the executive committee of the Municipal Associa- 
tion in their opposition, and it is probable that other authorities, 
especially those of the smaller towns and districts, will follow suit. 
Altogether there is a fairly good prospect of the bill being passed. 

Leatherhead.—The Council have decided to transfer their pro- 
visional order to Messrs.* Handcock and Dykes, who offered, on 
behalf of a syndicate, to take a lease of the order for 42 years at an 
annual rental of £15, subject to the Council’s right of purchase at 
25 years or at any subsequent five years. The syndicate also pays 
all expenses in connection with obtaining the order. 


Leeds.—The salary of the assistant electrical engineer for tram- 
ways (Mr. H G. Jenkin) has been increased from £175 to £230. 
The Tramways committee have been authorised to let a contract for 
the supply of three steam dynamos at £36,000. 

Leith.—The advisability of extending the electric lighting cables 
to Trinity, estimated to cost £10,687, is to be reported upon by the 
burgh electrical engineer (Mr. W. A. Bryson). A new feeder to 
Bernard-street is to be laid at a cost of £1,359. 


Light Railways.— The Hertford light (electric) railway proposed 
traction scheme has been withdrawn. 

The application of the British Electric Traction Co. for extension 
of the Spen Valley light railway scheme will be considered by the 
Light Railway Commissioners on Monday. 

he adjourned inquiry into the application to construct a system 
of light (electric) railways in Loughborough and district was resumed 
on Monday, and after taking further evidence the whole of the 
scheme (excepting a short length) was approved. The promoters are 
the Loughborough and District Electric Traction Syndicate. 


Liverpool — The accounts of the tramways department for the 
year ended Dec. 31 show that the receipts from the electrical section 
were £77,653 and the expenditure £30,973, leaving a profit of 
£40,690, or more than 50 per cent. of the receipts. The aggregate 
expenditure for the electric aud horse trams was £302,159, and the 
income £365,859, leaving a balance of £63,700. The total expendi- 
ture on the lines up to the end of 1898 was £257,821; on tramroads 
for electric haulage the expenditure was £172,301, nearly all in 1899. 
Altogether the expenditure on capital account has been £1,161,279, 
of which £214,756 was spent last year. The assets are estimated at 
£1,161,279, or precisely the amount actually paid for land, buildings, 
tramlines, horses, cara, &c., without reckoning depreciation. 

Councillor Rutherford, a former chairman of the Tramways com- 
mittee, has offered on the part of a syndicate to pay £100,000 down 
as bonus for a 30 years lease of the tramways, and to give a guarantee 
of £250,000. He undertakes to charge only a penn for any distance, 
and to prevent overcrowding. He also undertakes to pay off the 
Corporation debt on the tramways, to extend and complete the 
electrical equipment of the lines throughout, to take current from 
*he Corporation at present prices, and to hand over the system com- 
plete on the expiry of the lease. 


London County Council. At Tuesday’s meeting a report was 
presented by the Highways committee dealing with the letter 
recently addressed to each member of the Council by Mr. W. E. L. 
Gaine, 5 manager of the National Telephone Co. The report 
states, that, as litigation is now pending between the Council and the 
company, the committee’s general comments are deferred; but one 
point is taken. The committee have all along (the report states) 
understood that the company had actually obtained the nece:sary 
licence from the Postmaster-General for laying their wires under- 
ground, but now learn that this is not the case, as proceelinga have 
actually been instituted by the Postmas'er-General to restrain the 
company from breaking up the streets without his licence. The 
committee urge therefore that the Council is not yet really ina 
position to legally grant its consent, nor could it grant provisional 
consent until the pending litigation with the Postmaster-General 
has been decided. This, the committee urges, disposes of the charge 
that the Council has stood in the way of the company doing its work 
and improving its service. Mr. Westacott said he bad received a 
letter from the National Co. which he considered ought to be placed 
before the Highways committee before the above report was dis. 
cu:seJ, and he proposed that the discussion ehould be postponed, 
which was agreed to, 

A loan of £1,576 was approved to the Shoreditch Guardians, to 
defray the cost of electric lighting at the workhouse and casual wards. 

Manchester.—The work of converting the tramways to electric 
traction has been commenced, and a start has been made with the 
Cheetham Hill-road route, where centre poles will be used. An 
order for 7,500 tons of rails has been placed with Messrs. Bolckow, 
Vaughan and Co., and 450 traincars have also been ordered, the first 
delivery to be made in June. 


Monmouth.—Application is being made for a loan of £28,000 
required to meet excess expenditure on the electric lighting and 
drainage scheme. 

Morrisburgh (Canada). —After many futile efforts, the municipal 
authorities of Morrisburgh have secured a lease from the Canadian 


Government for 25 years of water power equal to 250 El. p., which is 
to be utilised for the development of electric power for industrial 
enterprises, electric lighting, &c. The installation is to cost about 
£6,000. It is stated that the extent of these municipal operations 
may be largely increased in the near future, as the Morrisburgh 
Council are offering special inducements to manufacturers to estab. 
lish their works in the district, offering free water, low taxation, ani 
certain bonuses, 


Moscow. —The(‘ouncil were recently recommended to municipalise 
the tramways, and to purchase the existing horse tramwaya, if 
possible. If the undertaking cannot be acquired, the Council are 
recommended to establish an independent municipal service. In 
either event electric traction will be adopted. 


Municipal Telephony.—The Postmaster-General has grantela 
licence to the Corporation of Tunbridge Wells to establish and work 
a 5 telephone exchange. The secretary to the Post Offic: 
(Sir G. H. Murray), in the communication conveying the intimation 
to grant the licence, states that the Postmaster-General will not 
raise any objection to the period of 25 years proposed by the 
Corporation, but a licerc2 for 19 years would be sufficient to secure 
the right of local intercommunication with the system of the 
National C under sec. 3 (5) of the Telegraph Act, 1899; and that 
under the same section the company will, if they accept the conditions 
therein specified, be entitled during the whole period of the licence 
granted to the Corporation to the continuance of agreements with local 
authorities in the area giviog them power to lay underground wires, 
as well as to an extension of their licence for the area during the 
eame period. The current rate of the National Co. for unlimited 
user within the area is £10 a year for subscribers whose premises are 
within one mile of the exchange, with £2 10s. extra for each <ddi- 
tional half-mile, and this rate has been fixed in the licence as the 
maximum. Otherwise the rates proposed by the Corporation have 
been approved. 


Newcastle-upon-Tyne.— The Corporation have adopted the 
report of the Watch committee to light the thoroughfares through 
which the electric tramways will run by arc lamps. About 180 
lamps of 1,000 c.p. eacb, placed about 40 yards apart, will be 
required. The charge for interest on capital expenditure (estimated 
at £7,500) and sinking fund, and also for electric energy and man- 
tenance (estimated at £18 per lamp), will amount to £3,240 a year. 
The streets are at present lighted by 308 gas lamps at an annual cost 
of £758, and 18 electric lamps at £756, total £1,514 a year. In order 
to provide for future extensions, application for sanction to borrow 
£10,000 has been made. 

The chairman of the Tramwaya committee (Mr. Cail) announcel 
at the Council meeting on Wednesday that s'nce the contract for the 
trucks for the new cars had been sealed the sub-contractora (the 
Brill Co.) who were to supply the tracks to the British Thomson- 
Houston Co., had (elem pcd that in the few days which elapsed 
between the submission of their tender and the sealing of the con- 
tract the market had risen, and they could not supply the trucks at 
the price quoted. The committee had got an offer from the company 
at an advance of £1,100. This was agreed to; and the Council also 
authorised the committee to contract with Mr. Nuttal, the contracior 
for tlie permanent way, to lay the cement foundations of the duct: 
for the wires, In the present state of trade the committee !* 
unable to get a competitive tender for cement and concrete. 

A plot of land has been purchased from the Walker Urban Council 
for the erection of an electric lighting station and refuse destructor 
works. 


Obituary.— The death is announced of Mr. Joseph Warwick, one 
of the controllers of the telegraph department in Birmingham. 
Mr. Warwick had been engigel in the telegraph departmeat for 
nearly 40 years. 


Private Bill Legislation. —The Stockport Corporation Tramwars 
and the Southport Extension and Tramways Bills have been read à 
third time in the House of Commons. 

A clause is to be inserted in the Liverpool Corporation Omnibts 
Bill which empowers the Corporation to fix rosettes, brackets, &. 
to any hous? or building for tramway purposes provided compen: 
sation be paid for any injury S ned to the house or building. 
The bill has been passed by a House of Commons committee, but 
the clause has not yet been settled. 


Provisional Orders.— The Board of Trade has granted provisions 
electric lighting orders to the Corporations of Basingstoke, Nexort, 
and Penzance, and the Urban District Councils of Brierley Hi! 
Cleethorpe, Elland, Erdington, Exmouth, Farnham, Leek, Little- 
borough, Maryport, Nantwich, Ormskirk, Penrith, Prestwich. 
Redcar, Sowerby Bridge, and Whitefield. 

Railway and Tramway Bills. An official return of the rail- 
way and tramway bills before Parliament states that the length al 
the new lines proposed is 331 miles, against 476 miles in 1899, an 
the amount of new capital proposed to be raised is 233 984,77 
against £28,874,062. The new railway bills number 19, compa 
with 13 last year; 54 bills relate to tramways, au increase of 14 Oer 
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last year, involving the construction of 504 miles of tramway and 
the raising of £12,014,255 of capital. 

Railway Tunnel Lighting.— In connection with the recent col- 
lision on the Glasgow underground section of the North British 
Railway, resulting in the loss of several lives, the Daily Chronicle 


makes an opportune suggestion that in tunnels of this description, 


situated within a short distance of a large and busy terminus, it 
would be advantageous if they were lighted throughout their entire 
length by electricity. 

Rugby.—Tenders are to be invited for the transfer of the Council's 
provisional order. 

Salamanca (Spain).— Application has been made for a concession 
to introduce electric traction on the local horse tramways. 


Salford.— Mr. Haworth, chairman of the Electric Light com- 
mittee, has tendered his resignation, and at the meeting of the 
Council on Wednesday a discussion on the cause of the resignation 
was initiated hy Mr. Stephens. Mr. Haworth wrote that he found 
he could not give the time to or bear the strain of the present work. 
Mr. Haworth now said the whole matter was a very painful one to 
him. He explained that three weeks ago he was informed of certain 
alleged irregularities in connection with a contract. He afterwards 
saw one of their officials and inquired into the matter. His inquiry 
satisfied him that the position was such that the Council ought to 
take severe measures. The Council in the «nd appointed a special 
committee to consider the matter and report. 


Sheffield.—The Ecclesall.road section of the electric tramways 
will be opened for traffic ac Easter. There were 23 applications for 
the position of manager of the electric light department, and these 
are under the consideration of the Electric Light committee. 


Ship Lighting.—In addition to the electric lighting installation 
(between 500 and 600 lights), the new twin-screw steamer “Tunisian,” 
of the Allan line, is provided with electrically-propelled venti- 
lating fans, and among the cooking arrangements is a patent roaster, 
with an electric motor for turning the joints, &c. 


Telephone at Manchester.—A communication from Mr. Prout, 
district manager of the National Telephone Co., pressing for con- 
sideration the company’s application to lay underground pipes in 
certain thoroughfares, and two communications from firms in the 
Openshaw district complaining of inconvenience caused to tradera 
have been referred to the special Telephone committee. About six 
months ago the Paving and Highways committee, at the instance of 
the Council, ceased laying pipes for telephone wires, the Council 
being of opinion that it was unwise to increa:e their obligations to 
the National Co. pending the settlement of the case of the Mutual 
Co. and the question whether the Council would or would not 
themselves seek for powers to establish a municipal exchange. 
Ald. Mainwaring at Wednesday's Council meeting said it was a 
serious matter for the National Co. A large number of gore were 
greatly inconvenienced by the action or want of action of the Paving 
committee. Ald. Southern, chairman of the Telephone committee, 
considered that, whilst the Council were uncertain as to what would 
be the future arrangements in regard to telephone matters in the 
city, it would be unwise to increase their obligations and afford 
additional privileges which it might be necessary to purchase later. 
He thought there could be no great public inconvenience from the 
use of overhead wires, which were used for so many years in the 
centre ofthe city. Finally, the chairman of the Paving committee 
(Ald. Milling) caid nothing could be done until the resolution passed 
six months ago was rescinded ; and so, after a lengthy debate, no 
decision was come to. 

Torquay.— The Electric Lighting committee's estimates for the 
half-year to Sept. 30 bave been presented and approved. The expendi- 
ture is put at £1,640 and, after taking into account £1 219. 10s. 
balance due to treasurer on March 31, and £583 for interest and 
sinking fund, the total is £3,442. 11s. The anticipated income is 
£2,250 for public and private lighting, leaving an estimated deficit 
of £1,192. 11s. The estimated income ix made up of £1,250 for Lady- 
day quarter, and £500 for each of the Midsummer and Michaelmas 
quartere. The charge for public arc lamps has been increased from 
£20 to £22. 10% per annum. In future the incandescent electric 
lamps are to be switched off at 1 a.m. 

Warwick.—The Warwick and Leamington Tramways Co. have 
obtained a provisional order for the conversion of the lines within 
the borough of Warwick to the overhead trolley system. The period 
of the order is 28 yeara, but Warwick Corporation have the right of 
purchase at seven years. The points of difference between the 

rties have been settled, except that of a rent on profits which has 
een demanded by the Council, and which the British Electric 
Traction Co., which has acquired a controlling interest in the local 
company, is unwilling to concede, The order does not affect 
Leamington. 

West Hartlepool.—Application has been made for sanction to 

borrow £17,993 for electric lighting. 


Wiring Premises in London.—The London County Council 
hv: intimated, in reply to the petition of the Poplar District Board 


of Works, that they intend to promote legislation to enable metro- 
politan local authorities to borrow money for wiring consumers' 
premises in the next session of Parliament. 


Worcester.— An agreement has been entered into with the British 
Electric Traction Co. foradopting electric traction on the local tram- 
ways and constructing new lines. The company undertake within 
a year to apply for power to construct light 1ailways from the Cross, 
in the centre of the city, to Cherry Orchard, and thence to Kempsey, 
to Red Hill, to the Astwood Cemetery through Lowesmoor, to the 
ay boundary on the Malvern-road (thence to Powick and 
a branch to the Corporation electricity works) and on to the 
Henwick railway station. The company will reconstruct the 
lines from the. eros to Barbourne, St. John's, and S hrub Hill 
station. The whole system is to be converted to electric traction, a 
10 minutes service will be given, and penny fares to the city 
boundary wil be adopted. The company will take current from 
the Corporation : the first 200,000 units at 2d., the second 200,000 
at 1jd., remaining units at IId. per unit. The agreement as to price 
is subject to revision in 14 years. The company will also contribute 
£5,000 towards the widening of High-street, along which it is 
intended to construct tramways. The Electricity committee have 
been authorised to undertake the preliminary negotiations for pur- 
chasing a site near the Severn upon which to erect a new generating 
station, the capacity of the Powick station being insufficient to supply 
current for lighting and traction. 


York.—Sanction to borrow £20,000 for electric lighting exten- 
sions is being sought. 


PATENT RECORD. 


— Qj nn 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 


Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 

Nots.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. The names within ` 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is afized, . 

February 23, 1900. 
3,561. W. J. CRossLEY and J. ATKINSON. Manchester. 
electric ignition for internal combustion motors. 
3,569. J. F. MooRR, E. WHITE, and J. M. Donkin. Sunderland. Maxi- 
mum demand indicators fcr electrical circuits. 
3,570. F. E. Bgston. Dover. Improvements in electricity meters. 
3,576. W. H. Pike. Bristol. 
3,588. F. ps Marg. London. 


Electric roundabouts. 
An improved device for finding the 
electric poles. 
3,600. A. Erus and W. T. Smita. Manchester. 
5,607. 


Improvements in 


Improrements in 


switches for overhead electric wires. 
J. H. CRESSWELL. London. Wire frame for electric lamp ehades. 


February 24, 1900. 

5,643. W. TATTERSALL. Bradford. Improvements in electrically- driven 

fans or air propellers. 

3,665. J. FigLDING and E. WARBURTON. London. Improvements in or 
relating to the trolley-head employed in connection with 
electrically-propelled cars or vehicles to ensure of the correct 
working position being effected when operated by the attendant 
to stop and start the said cars or vehicles, and apparatus therefor. 

H. Reason and THE Reason MaNuracTURING Co. (LTD.). London. 
Improvements in electricity meters. 

February 26, 1900. 

H. KonrEw. London. Improvements in secondary batteries. 

E. SANDER London. Improvements in the manufacture of 
electrically conducting material.* 


5,685. 


5,693. 
8,731. 


3,753. E. N. CouMELIN and R. A. Viax. London. Improvements in and 
relating to electrical secondary batteries.“ 
February 27, 1900. 
3,762. F. DE Marg and E. FREN RT. Glasgow. The application cf 


. steatite to electrical purposea as an insulatiog material. 
3,789. E. B. FAHNESTOCK. London. Improvements in telephone trans- 
mitters.* 
5,821. W. Davey. Kingston-on-Thames. The electrical referee. 
3,834. N. W. STORER. London. Improvements in and relating to elec- 
tric generators and motors. (Date applied for under Patents, &c., 
Act, 1883, Sec. 103, July 28, 1899, being date of application in 
United States.) 
February 28, 1900. 
London. Improvements connected with fire 


5,886. 
3,918. 


T. M. HEA PRT. 
alarm thermostats. 
ARTHUR WRIOHT and THE Reason MANUFACTURING Co. (LI D.). 
London. Improvements in or connected with the metering of 
electricity. 

5,917. J. Lowa. London. Improvements in electricity meters. 

5,922. J. H. F. KRULL. London, Improvements in holders for electric 
glaw lamps. 
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3,933. 


3,937. 
3,949. 


5,961. 
5,968. 


3,969. 
5,981. 


. W. L. WISE. 


. W. S. BRENTNALL and E. BRENTNALL. 


. EDUARD, BARON VON MAIRHOFEN. 


. B. HorkKINSON. 


. H. 
. B. J. D. Mitts. London. 


. P. M. Justice. 


. G. Harrison, of the firm of D. Young and Co. 


. THE British THOMSON - HOUSTON Co. (Lrp.). 
. P. A. NEWTON. 


. II. H. LAKE. London. 


. R. A. FESSENDEN. 


March 1, 1900. 

J. W. OLDFIELD. Bradford. Improvements in the method of and 
apparatus for reveraing the trolley in electric tramcars and other 
like vehicles. 

W. THomsoy, Baron Karvis. Glasgow. Electric feeder log. 

R. F. CoLLINGE and R. J. CoLLARD. Liverpool An improved 
electrical speed indicator. 

F. A. WILKINSON, Manchester. Improvements in and relating to 
electric traction. 

A. McurrugaD and R. H. Epcan. London. 
recording instruments for electric telegraphs. 

W. F. Jones, London. Improvements in electric switches. 

A. F. BIDDLE. Birmingham. Improvements in apparatus for 
switching ou and off lamps in electrical illumination, pat ticularly 
in advertising. 

London. Improvements in voltmeters (The Actien- 
Gesellschaft Electricitatswerke (vorm. O. L. Kummer and Co.), 
Germany. 

W. M. MOR DRV. 
instruments. 


Improvements in 


Londen. Improvements in electricity measuring 


March 2, 1900. 

Manchester, 

menta in or connected with electrical switches. 

London. Improved meaus for 
use in the distribution of electric current in electric road traction. 

J. LEA. London. Improvements in electricity meters. 

London. Improvements in electrical resistances. 

C. A. HEMINGWAY and R. J. Col. av. London. Improvements in or 
connected with fusible cut-outs for electric installations, 


March 3, 1900. 
SHEBLE. Manchester. Improvements in phonograph or 
graphophooe instruments.“ 


Improve- 


Improvements in electric tramways. 
(E. Bonvet, J. Paufique, and G. Liniere, France.) 

F. W. Gotsy. London. An improved electric clock. (H. Hansen, 
Germany.)* 

E. KÜHISTEIN and J. VOLLMER. London. Improvements in switch 
contacts for use iu electrical ignition devices for multi cylinder 
explosion motors.“ 

March 5, 1900. 

B. M. Drake and J. M. GonHaM. London. 
electric accumulator traction. 

L Csrepotani and A. SILBERMANN. London. Improvements in 
devicea for rapidly tranemitting impulees of current.* 

L. BoucarD. London. Improvements in solution for galvanic 
batteries. 


Improvement in 


London. Improvements in signalling devices for 
telephone systems. (H. M. Williams, United States.) 

R DR Lamprecnt. London. A new or improved time apparatus 
for making and breakiog telephonic and telegraphic circuits. 


March 6, 1900. 

II. D. Fitzpatrick. Glasgow. Improvements in electric gas 
lighters. (C. Hubert, United States.)“ 

T. A. Rosge. London. Improvements in filaments for incandescent 
elect.ic lamps. 

London. An 

improved method of and apparatus for galvanising metal stripe, 

sheets, plates, wires and the like, (The New Process Coating Co., 

United States.)* 

Lon!on. Improve- 

ments in switches or circuit-breakers for high-potential electric 

circuits. (E. W. Rice, jun., United States.)“ 

London. Improvements iu storage batteri. s and 

in the method of making electrodes therefor. (The Kuicker- 

bocker Trust Co., United States.)“ 

Improvements in tools for use in the 
laying of tile conduits for electrical conductors. (American 
Vitritied Conduit Co., United Statea.)* 

W. Aitken. London. Improvements in telephonic intercom- 
munication systema. 

London. Improvements in incandescent lamps. 
(Date applied for under Patents, &c., Act, 1883, sec. 103, 
Aug. 7, 1899, being date of application in United States.)* 

March 7, 1900. 

H. C. SwispELL. Birmingham. Improvements in electric bell 
pushes, 

D. SHOOLBRED. London. Improvements in translucent reflectors 
for incandescent electric lamps and the like.* 

J. J. RawLixas and W. R. RAWLING3. 
couplings for electrical connections.“ 

E. EwEnsox. London. Improvements relating to the electrolytic 
production of metal bara for the manufacture of wire. 

J. C. LiNcoLN.. London, Improvements in and, or connected with 
electric controlling apparatus.* 

C. J. Youxa. London. Improvements relating to systems of 
alternating current electrical distribution. (Date applied for 
under Patents, &c., Act, 1883, sec. 103, Aug. 8, 1899, being date 
of application in United States.) 


Loadon. Improved 


. VgRITYS LTD. and R. H. Rogers. Birmingham. Improvements 


in electrical switches, 


March 8, 1900. 


J. Dewar, Glasgow. Improvements in and relating to electric 
fittings, 


4,457. 
4,461. 


W. ScHADE. London. Improvements in door locks operated by 
electricity for engaging and disengaging bolts.* 

W. J. GrLovER. Liverpool Improvements in or relating to electric 
cables or conductors. 

March 9, 1900. 

A. M. E. BERTHIER London. Improvements in electric motors, 

A. M. Younc. Manchester. Improvements in primary batteries, 

H. Hirst and J. H. CoLLI Nos. London. A new or improved celf- 
locking elbow joint for electrical fittings. 

M. Gart. London. Improvements in electric signalling systems 
for railways.* 

. E. H. TYLER London. Improvements in electric traction. 

C. ADAMS-RaNDALL London. Improvements in multiple-contact 
telephone transmitters and circuits relating thereto. 

C. ADAM8-RANDALL. London. Improvements in electric telephony. 

J. G. Lorrain, London. Improvements in or connected with 
electric distribution. (F. Bedell, United States.) 

W. P. THoMrsow. London. Improvements in the distribution of 
electric current, and apparatus therefor. (J. Dulait and O. Garbe, 
Belgium.) 

A. F. CorH14s. Liverpool Improvements in or connected with 
electric trolleys and other electrically conducting mechanical 


par! s.“ 
March 10, 1900. 

W. H. VaucgAx and T. Foster. Manchester. 
overhead travelling elect ic cranes. 
L. CEREBOTANI and A. SILBERMANN. London. 

telegraph receivers.“ 
P. Warwick-Davigs. London. 
meters or measuring apparatus. 
H. von ARNSWALDT. Liverpool. 
lighters. * 
H. F. K. Picarp. London. 
currents to electric lighting. 
A. Rricnwarb. London. Improvements in and mechanism for 
reversing electromotors. (The firm of F. Krupp, Germany.) 


SPECIFICATIONS PUBLISHED. 
RCM Specifications can now be obtained at the uniform price of 


1899. 

. KnEUsER. Electromagnetic apparatus for separating ores. 

. ENcaAUSSE and Encausss. Primary battery. 

. BovrT (Continental Hall Signal Co.). E'ectric railway switching 
aud signalling apparatus. 

. Murray. Electric switch. 

. CRANSTON and WILLIAMS. Coin controlled and registering tee- 
plione apparatus, 


Improvements in 
Improvements in 

Improvements in electricity 
Improvements in electrical gas 


Improvements in applying electric 


4,821. Brookes (Stort). Motor suspension for electrically-driven vehicles. 

4,941. Eck. Governing of electric motors. 

5,211. MitLER. Electric incandescent lamps. 

5,592. EA RL. Controlling switches for electric motora. 

5.480. ALLINGHAM and FENNELL, Electric incandescence lamps. 

5,647. GLADSTONE and BECK E Tr. Secondary batteries. 

5,657. Marcosi AND WinELESS TkLEGRAPH AND Sianat Co. (Lip) 
Apparatus employed in wireless telegraphy. f 

6,149. VOELKER. Manufacture of filaments for incandescing elec:ric 
lamps and means applicable for use in such manufacture. 

6,322. WHALLEY. Electric cables. 

6,473. Bol. LF (Fitzlaff). Electrical apparatus for ign'tiog gas burners 


from a distance. 

Dax. Electric arc lamps. 

. KuxkgLMAXxN, Francois and Lousery. Means for controlling and 
indicating the supply of electrical energy. 

. CROMPTON AND Co. (LTD.) and Dix. Electric switches and cut-outs 

. ABEL (Soc. Anon. pour la Transmission de la Foroe par lE ec 
tricité) Electrical apparatus for diminishing the apparent səli- 
induction of alternating current-circuits, and capable of being 
used in lieu of condensera. 

. CaLtHRor (Peebles). Fusible electric cut-outs. 

. EpMuNDps, Means for controlling electric circui‘s which will allow 
a circuit to be broken and completed from another circuit. 

. EpmMuNp3. Device for automatically effecting the breaking of an 
electric circuit after a predetermined time. 

. PETzENBURGER and Haist. Protective conduit for the current 
conveyera of electric rail ways. ; 

. MENcaRISI Incaudsscent electric lamps. 

Fon and Dietze.  Rheostata. 

. BritisH THomson-Houstox Co. (LTD.). 
static measuring instruments. 

. Giuns. Arrangement of driving mechanism for connecting electro- 
motors to machinery. 

. British THousoN-HousTON Co. (Lrp.). 
lamps. i 

. British THomson-Hovuston Co. (Lro.). (S einmetz.) Automatic 
cut-outs for rotatory electrical converters and for alternators. 

. McTiaHE. Electric railway rail bonds. (Date applied for under 
International Convention, May 24, 1899.) 

. Lake (Nixon). Electric relays. 

. LAKE. (Stepanov. Apparatus for the electrolytic extraction of 
zinc. 

. KoprRLMAN N. System for the generation of electric currents at 
constant potential. 

LN E. Electric furnaces for making gla33 and other analogo2 
substances. 


(Thomson.) Electro 


(Fl: ming) Ele: trie are 
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1900. 
261. Gover and Morrar. Safety electric fuses. 
675. Lake (McCartney). Electric batteries. 
1,009. McCaBE and GoucHENOUR. Electrically or magnetically operated 
locks. 
1,086. Lawrox. 
1,147. JezNSEN. (Browning Manufacturing Co.). 
rotatory dental tools and the like. 
1,475. SCHIELE AND BorsszLOT. Electric igniters for explosion motors. 


Electric heater for beating water or other fluide. 
Electric motors for 


COMPANIES' MEETINGS AND REPORTS. 


National Electric Wiring Co. (Ltd.). 


The third ordinary general meeting of this company was held on Monday, 
under the presidency of Mr. R. Stewart Bain, C. A. 

The SECRETARY (Mr. W. B. Cownie) having read the notice calling 
the meeting, i 

The CHAIRMAN said : When I addressed you last I expressed the hope 
that when we next met we might be ina position to recommend a dividend. 
That hope, I am glad to say, has been fulfilled ; and although the dividend is 
not a large one, it is a beginning, and the promise, I trust, of larger 
dividends in the future. Considering, too, that it has been earned ia 
the second year of the company’s existence, we have every reascn to con- 
gratulate ourselves. You will notice from the report that our business 
bas shown a steady rate of increase during the year. We completed 
1,970 installations, equivalent to an aggregate of 51,774 8 c. p. lamps 
—an increase of 994 installatione, with 27,276 lampe, as compared 
with the previous fifteen months. Of these 838 installations with 
24,654 8 c.p. lamps were free-wired, and 1,132 installations with 
27,120 8 c.p. lamps were contract. We had in hand at the end of the year 
orders for 395 installations with an aggregate of. 13,012 8 c.p. lampe, and 
since the books were closed we have received further orders for 478 instal- 
lations, equivalent to an aggregate of 15,021 8 c.p. lamps. This is more 
than double the number we had in hand when we started last year. 
These new orders are very nearly equally divided between free-wired 
and contract. It will probably make it clearer, and show the 
progress we are making, if I say that the orders we bave taken for the 
first three months of the current year more than exceed the who!e of the 
orders we took for the first six montbs of last year. During the year we 
entered into free-wiring contracta and opened branches in the following 
towns: Gloucester, Rathmines and Rathgar, Pembroke, Coventry, Bangor, 
Greenock, Belfast, Stirling, Crewe, and one or two minor places, and with 
the following supply companies: The Newmarket Electric Light Co., the 
Crystal Palace District Electric Supply Co., the Woolwich Electric Light Co. 
the Northampton Electric Light Co., the Salisbury Electric Light Co., and 
one or two other small ones. The majority of the free-wiring con- 
tracts are of a profitable nature, and these have proved useful as feeders 
for our contract work. Some of the older ones, however, have not proved 
as profitable as we expected, and these we have terminated. In addition 
to the contracts actually concluded, others have been arranged, and in 
the case of three important districts they are only waiting to be sealed. 
It will be seen, therefore, that we have no lack of work for the current 
year. I think I ought to say here that one important contract has been 
confirmed during the last few days—that with Poplar, which promises 
to be a profitable one. We have two others which we think will turn 
out equally well, and I am informed that they will be sealed at the 
next meetings of the Corporations, If you will nuw turn to the accounts, 
it will be seen that our gross revenue for the year was £5,648. 11s. 3d., as 
compared with £35,244. 118. 3d. for the previous 15 months. Of this 
amount £1,439. 188. 11d. was from free-wired installations, as compared with 
£735. 6s. 4d. for the previous year, so that the receipts from this source 
have nearly doubled themeelves. It is from this item that we look for a 
steady annual increase, ard every installation we connect is a permanent 
source of revenue. We started the present year with 1,614 free-wired 
installations, all of which were revenue earning, as compared with 680 for 
the preceding year, and our revenue for the quarter ending December 
Jast was more than double that for the corresponding quarter of 
1898. I think we have every reason, therefore, to take that as a guide 
in estimating what the following quarters will be this year as com- 
pared with last year. Our profit for contract work is £35,286. 11». 10d., 
as compared with £2,037. 4s. 4d. for the preceding 15 months—an 
increase of about 65 per cent., which may be considered satisfactory. 
We have carried out some important contracts during the year, all of 
which, I am glad to say, have given satisfaction ; and another satisfactory 
feature is that the cost of installing per 8 c.p. lamp still keeps within 
the figures which we gave in the prospectue, The receipts from interest, 
discounts, &c., amount to £840—also a substantial increase as compared 
with last year. Turning to the other side of the account, it will be seen that 
our total expenses are £3,862. 18». 1d., an increase of £1,840. 15s. ld.. as 
shown in the previous account. This increase is principally in the first 
item, and is owing to the large number of new branches we have 
opened during the year. We look upon that increase in the light 
of sowing seed from which we ultimately hope to reap a good harvest. 
After referring to the question of directors’ fees, the chairman 
roceedel: We have written off, and provided for, bad and doubtful 
debts £245. 2s. 1d., which we believe to be a full provision. To the 
balarc; then left—£1,785. 13s. 2d.— we have to add the amount 
brought forward from last year £1,222. 88. Id., makiog a total of 
£3.008. 1s. 5d. Out of this we have made a provision to cover 
possible allowances on contracts in course of settlement, £650, and 
have writ'en off £575. 4s. for depreciation, of which you will see 


£3537, 28. 10d. is on free-wired installations. We have done this in accord- 
ance with our statement in the prospectus that before paying a dividend 
an amount shall be set aside yearly to form a sinking fund. We wrote 
£121. 8s. 1d. off this account last year, so that you see while we have de- 
clared a dividend we have also provided for depreciation. The balance then 
remaining is £1,782, 17s. 5d., out of which we recommend that a dividend at 
the rate of 3 per cent. per annum be paid, which will enable us to carry 
forward a balance of £281. 1s. 5d. Turning now to the balance-sheet, you 
will see that the total amount of capital, including the 18,851 shares paid 
to the vendors, is £69,911. Since the end of the year we have made 
a call of 2s. 6d. per share, which places us iu funds for the present 
to meet the increase of business in connection with the opening 
of our new branches. The total amount due by us is £4,599— 
not a very large sum I venture to think. On the other side you 
will see that the value of our free-wired installations is £21,282, 11s. 8d., 
as compared with £9,720. 13s. Id. in the last balance- sheet, an 
increase of £11,552. 188. 5d., which will give you a good idea of 
the work we have done during the year. Our outlay on contracts in course 
of completion—namely, £5,581. 1s. 11d.—is slightly less than last year. 
The next four items—namely, stock (£8,400. 4s. 6d.), furniture and fixtures 
(£1,412. 5s. 3d.), advertising (£236), and expenses in opening new branches 
(£742)—all show increases on last year owing to our having opened and 
stocked some 15 new branches. You will see that in each of these items we 
have provided for depreciation. The amounts due to us— namely, £9,722 
5s. 9d.— for the same reason is more than double. These, however, after making 
provision for doubtful debts, we believe to be all good. Having now 
explained the accounts (I hope to your eatisfaction), it only remains for me 
to state that we are greatly indebted to our principal manager, Mr. Cownie, 
our district managers, and our staff generally, for the zeal and ability with 
which they have discharged their respective duties. I now move the 
adoption of the report and accounts and the payment of dividends recom- 
mended therein. 

Mr. J. W. SWAN, F. R. S., seconded the motion, which was carried 
unanimously. 

The retiring directors, Mr. George Ellis, J.P., and Mr. J. W. Swan were 
re-elected, and the auditors reappointed, and a cordial vote of thanks to 
the chairman and directors terminated the proceedings. 


Folkestone Electricity Supply Co. (Ltd.). 


The annual meeting was held on Saturday, when the chairman (Ald. G. 
Spurgen, J.P.) «aid the capital expenditure during the year had been 
E21, C 0, increasing the total outlay to over £64,000. The capital was 
only £54,000, and the directors had decided to issue £25,000 of debentures 
at 44 per cent., which he hoped the shareholdera would take up. They 
had had an unprecedented number of applications for electric current 
during the year, and found they were unable to go on satisfying the 
demand unless they made provision for additional new machinery, and for 
the extensionof the buildinga. The directors had not expected to haveto make 
provision for extensions so soon. When they started they considered that 
provision for supplying the equivalent of 10,000 or 12,000 8 c.p. lamps would 
be sufficient for some time ; but during last year their business had increased 
by over 7,000 lampe—from 10,089 to 17,851. During the present year they 
had put in 1,111 additional lamps, and there was every indication of the 
demand increasing. They had applications in hand for another 500 odd 
lights to be put in next month, and therefore they must make provision 
for the future. Of the lamps wired last year, more than half the total 
increase (4,540) was connected in the second half of the year, and 1,500 in 
September. They were starting the year with 17,834, and had installed 
1,111 eince, and he believed he would be within the mark in saying 
they would put in 500 new lignts a month throughout the year. 
During the past year the number of unit: sold was 209,951, and the 
revenue £4,156. 83. 6d., giving an average cost to the consumer of about 
43d. per unit. That was their first year of working, and they proposed to 
pay a 4 per cent. dividend. Iu connection with the item of £2,709. 16s.6d. 
for installation work for consumers, on which a profit of only £20. 1s. 61. 
had been brought into the year's accounts, some shareholdera might think 
this a small profit on such an outlay, but the company were anxious to 
get as much business as they could, and a great mapy people said they 
would like to have the electric light but they could not face the initial 
cost of the installation. The company had, therefore, put in installations 
at practically cost price. By this means they had gained many consumers 
on the supply of current to whom they made a profit. The directors 
desired to offer an expression of appreciatiun to Mr. Hesketh, their engi- 
neer, and the members of the staff for the aseiduous manuer in which 
they had worked for the company. The directors’ report was adopted. 


Brockie-Pell Arc Lamp (Ltd.). 


The report of the directors of this company for the twelve months 
to Dec. 51 announces that the progress in the company's business shows a 
further improvement in its profits and management. The profit and 
loss account, before charging depreciation, shows a credit balance of 
£1,237. 13s. 7d., against a debit balance of £1,496. 15s. 5d. for the preceding 
twelve montbs, which the directors have applied as under: 5 per cent. for 
two years to depreciation of plant aud machinery, furniture and fixtures, 
tools and patterns, £798. 108. 3d., leaving £439. 3e. Ad., which is carried for- 
ward. The serious and continued increase in the price of metals has affected 
the company's profits. The sales of the company's patent lamps show an 
increase over the preceding year, these lamps having during the past year 
been supplied to the Corporations of South Shields, Ayr, Greenock, and 
Stirling; to H.M. Government, the L. and N. W. Railway, and to the 
city of Gloucester and the London Vestries of Lambeth and Poplar. 

The directors are increasingly convinced of the great advantage that 
has accrued to the company from the appointment of Mr. Shrimpton as 
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managing director, and consider it is largely due to his ability and devotion 
to its service, upon a very inadequate remuneration, that the company is 
in such a different position to that it formerly occupied. 

The plant and machinery have been maintained in thorough efficiency, 
and additions have been made during the past year. 

The serious inadequacy of the company’s present worka has led the 
directors to secure larger and more suitable premises at 60, Worship-street, 
Finsbury, E.C., where with increased facilities the directors will not only 
be able to meet the present increasing demand for the company's patent 


lamps and to keep the necessary stock, but also to cope with a atill larger 


business they are confidently looking for in the near future. 


Willans and Robinson (Ltd.). 


The report of the directora of this company for the half-year to Dec. 31 
states that, after writing off £5,658. 15s. 10d. for depreciation and paying 
interest upon debenture stock, the balance profit for the half-year 
(including £4,944. 2:. 6d. brought forward) is £32,140. 13e. 6d. The 
directors propose that, dividends at the rate of 6 per cent. per annum on 
the preference and 10 per cent. per annum on the ordinary shares be paid 
(absorbing £13,324. 4s. 5d.), and a bonus of 2 per cent. upon the ordinary 
shares for the year 1899 (absorbing £3,193. 6s. 10d.) The aum payable to 
the original directora is £4,911. 1s. 2d., leaving £10,712. le. ld. From this 
sum the directora propose to carry £2,000 to debenture redemption and 
£35,500 to reserve, leaving £5,212. le. ld. to be carried forward. The 
directors will shortly invite applications from shareholders for 10,000 
preference and 10,000 ordinary shares under authority of the resolution 
passed March 29, 1899. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


—— 

McNAMARA’S BIRMINGHAM (LT O.) — This company was registered on 
March 30, with a capital of £10,000, in £1 shares (5,000 preference), to 
acquire the business carried on by McNamara and Co., Birmingham, and 
to carry on the business of electrical and general engineers, founders, 
and electrolier manufacturers, &c. 

DAY, POOL AND CO. (LTD.)—This company was registered on March 30, 
with a capital of £5,000, in £1 shares, to acquire the business carried on 
under the style of Day, Pool and Co., and to carry on the business 
of electricians and engineers. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The annual return to 
Feb. 16 shows that the entire capital stock of £7,000,0CO has been taken 
up and paid in full. 

-CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.).—The annual return to 
March 2 gives the capital as £100,000, in £10 shares, 9,423 of which have 
been taken up. £8 per share has been called up on 4,970, and £4 per 
share on 4,453. 

ELECTRICAL LUMINISCRIP TOR CO. (LTD.) — The annual return to Feb. 16 
gives the capital as £75,000 in £1 shares, of which 40,761 have been taken 
up. £1 per share has been called on 4,807, and £35,954 is considered as 
paid on the remaining shares. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.) 
—The annual return to Feb. 28 gives the capital as £350,000 in 
50,000 ordinary, 10,000 first preference, and 10,000 second preference 
shares, all of £5 each. 15,000 ordinary and all the first and 
second preference shares have been taken up. £5 per share has been 
called on 10,000 ordinary, 10,000 first preference, and 9,131 second 
preference, and £1. 10s. per share on 869 second preference. 

LONDON B ECTRIC WIRE OO. (LTD.) -The annual return to Feb. 15 bas 
been filed. The capital is £100,000 in £5 shares (10,000 preference), of 
which 7,512 preference and 8,295 ordinary have been taken up. £5 per 
share has been called up on 5,652 preference and 4,435 ordinary, resulting 
in the receipt of £40,455. £38,600 is considered as paid up on 3,860 
preference and 3,860 ordinary shares. 

NATIONAL ELECTRIC SUPPLY CO. (LTD.).— The annual return to Feb. 28 
has been filed. The capital is £84,943. 15s. in 9,050 preference shares of 
£5 each, 10,850 ordinary shares of £3. 123. 6d. each, and 100 founders’ 
shares of £35. 123. 6d. each. 3,050 preference, and all the ordinary and 
founders’ shares have been taken up. £5 per share has been called up on 
the preference, and £3. 12s. 6d. on the ordinary and founders' shares. 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. LTD,.) — In the 
annual return to Feb. 27 the capital is given at £100,000 in £10 shares, 
all of which have been taken up, and £9 per share has been called up. 

NEWCASTLE-ON-TYNE ELECTRIC SUPPLY CO. (LTD.)—According to 
annual return to March 8 the capital is £100,000 in £6 shares, 18,595 of 
which have been taken up. £5 per sbare has been called up on 11,958 
and £3. 15s. per share on 5,964. £86,851. 5s. has been received, including 
£4,676. 5s. paid in advance. 673 shares are considered as fully paid. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—In the annual 
return to Feb. 23 the capital is given at £100,000 in £5 shares, 12,000 of 
which have been taken up and paid for in full. 

8T. JAMES' AND PALL MALL ELECTRIC LIGHT CO. (LTD.)— According to 
the annual return to Feb. 27, the capital is £300,000 in 20,000 preference 
and 40,000 ordinary shares of £5 each, all of which have been taken up and 
paid for in full. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.) —The annual 


return to March 7 gives the capitals £399,500 in ES shares, all of which 
have been taken up and paid for in full. 


CITY NOTES. 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 274d. per os. (April b) Consoles (28 per cent.) 1014—101} for 
money, 1018—101j for account; 21 per cent. 98—98} (April 5) 
Stock Exchange Settling Day: Consols, May 4; Stocks and Shares 
Continuation Days, April 9 and 25; 'Ticket Days, April 10 and 25; Pay 
Days, April 11 and 27 ; Mining Share Carry-over Days, April 6 and 24, 


ALLGEMEINE ELEKTRICITAT8 GESELLSCHAPTI.—It is proposed to 
convert the Austrian business of this company into an independent com- 
pany with a capital of 5,000,000 marke. 


ALLGEMEINE OESTERREICHISCHE ELEKTRICITATS GESELLSCHAFT 
(WIEN).—A dividend at the rate of 7 per cent. per annum has been 
declared, the came as last year. 

ANGLO-AMBRICAN TELEGRAPH OO. (LTD.).— The directors have resolved, 
after placing £6,000 to credit of renewal fund, to declare au interim 
dividend for the quarter ended March 31 of 15a. per cent. on the ordinary 
and £1. 10s. per cent. on the preferred stock, less tax, payable May 1. 


ANGLO-ARGENTINE TRAMWAYS CO.—The annual report states that 
about 2) miles of track have been renewed during the year with steel 
girder rails, at à cost of £4,020. The negotiations for an electrical con- 
cen · ion have been brought to a satisfactory conclusion. The period of the 
new concession is 99 years, and relates to several new routes, which should 
prove of great service in facilitating and developing the traffic when the 
conversion of the system to electrical working iv completed. 


BABCOCK AND WILCOX (LTD.).—The directors’ report states that the 
profits for the year to Dec. 31 last, after deducting the amount written off 
purchase of business account, amounts (with £9,330. lls. 10d. brought 
forward) to £115,918. 19s. Interim dividends account for £25,000, and 
from the remaining £90,918. 19s. the directors recommend a dividend at 
the rate of 6 per cent. per annum on the preference, and of 20e. per share 
(10 per cent. tax free) on the ordinary shares, placing £50,000 to reserve 
and carrying forward £15,918. 19s. 

BRITISH INSULATED WIRE CO. (LTD.).—The Statist, in its issue of the 
Sist ult., in a review of this company's financial position, refers to the 
recent increase of the nominal capital of the company to £1,000,000, and 
deals with the share capital of the company from the investors’ point of 
view. The article concludes as follows :— 

** We called attention to the ordinary shares a year and a half ago, when 
they were quoted at 83. At the present price of 134, the yield is nearly 
74 per cent. on a 20 per cent. dividend cistribution, as for 1899. It is of 
course impossible to say how long the business will continue to expand as 
it is doing at present, and the value of the patents necessarily d:minishes 
as time goes on. On the other hand, the board contains good names, and 
the fact that the compavy’s business has been prudently and successfully 
managed during the past three years is a satisfactory augur for the future. 
The ordinary shares therefore otfer decided inducements to those prepar 
to take tome risk, particularly as they will carry rights to the subscription 
of the new capital, probubly on favourable terms. The preference shares 
we regard as cheap at the present price, An issue of 12,500 of them was 
subscribed last year at £6, and at Gł the yield is over 4$ per cent. Even if 
we assume tha* the whole of the additional preference capital to be autho- 
rised is called up at once, making a total of that denomination of £209,000, 
the amount required in the way of dividend would be only «30,0(0. From 
the accounts of 1899 it is shown that, after paying all expenses, debenture 
interest, depreciation, &c., there remains a valance of £54,000, or nearly 
double the amount required for dividend on the full Pp capital 
ultimately to be issued. As it is practically certain that the increased 
capital will lead to considerably larger profits, the position of the preference 
shareholders is a strong one, and the shares are worth the attention of those 
who desire a fairly high yield coupled with adequate security.” 

BRITISH WESTINGHOUSE ELECTRIC AND MFG. CO. (LTD.).—The 
directora have declared an interim dividend to Jan. 31 on the 100,000 
preference shares in respect of £3 per share paid thereon at that date. 


DEUTSCHE SEE-TELEGRAPHEN GESELLSCHAFT.— A dividend of 6 per 
cent. has been declared for the year 1899. The gross profit amounted 
441,478 marks (about £22,000), net profit 257,288 marks (about £12,860). 


ELECTROLYTIC ALKALI OO. (LTD.).—The statutory meeting of this 
company was held on Friday. The chairman (Mr. W. Thomson) said the com- 
pany had been successfully floated and 14 patents had been purchased from 
the parent company, to whom £14,480 had been paid for land at Middle- 
wich. The erection of works had been commenced, and brine was being 
bored for. Mr. Hargreaves, the surviving inventor of the electrolytic 
process, had been added to the board, and Mr. Davidson had been appointed 
manager. The manufacture of products was expected to commence betore 
August. 

METROPOLITAN DISTRICT RAILWAY 00.— At an extraordinary meet- 
ing on Friday, the company's parliamentary bill was approved. Powers 
are being sought to work the line electrically, to acquire land at Lot 
road, Chelsea, for a generating station, aud to confer upon the District Ca 
reciprocal clauses to those which the Metropolitan Co. possess. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.) Subject to audit, 
a further dividend of 8d. per share, free of tax, making, with intenm 
dividend, 5 per cent. for the year to Dec. 51 last, is recommended by the 
directors. 


POTTERIES ELECTRIC TRACTION (LTD.).—During the week subecrip- 
tions for £125,000 44 per cent. debenture stock at 105 per cent. have been 
invited. 

SIEMENS AND HALSKE AKTIEN-GESELLSCHAFT.— At the general meet: 
ing of this company, to be held on 19th inst., a proposal will be laid before 
the shareholders for increasing the capital from 45,000,000 marks to 
54,500,000 marks (from £2,250,000 to £2,725,000), to enable the 
company, among other things, to acquire £200,000 worth of shares in 
Messrs, Siemens Bros. and Co. (Ltd.) (of London) and 2,000,000 rouble: 
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in the subsidiary company at St. Petersburg, which are at present held by 
members of the Siemens family at Berlin. The pareot company will thus 
acquire a direct interest in the Russian and English branches. 


STOCK EXCHANGE NOTICES.—April 10 has been appointed a epecial 
settling day in the full and partly-paid provisional certificates for £120,000 
5 per cent. second debenture stock of the Buenos Ayres and Belgrano 
Electric Tramways Co. (Leid.). Ehe provisional certificates (£57. 10s. per 
cent. to be paid) for £120,000 5 per cent. second debenture stock of the 
same company, as well as the further issue of 18,000 44 per cent. (£5 fully- 
peid) preference shares (Nos. 12,001 to 50,000) of W. 7. Henley’s Tileyraph 
Works (o. (Ltd.) have been ordered to be quoted in the official list. Appli- 
cation has been mide to appoint a special settling day in and to grant a 
quotation to £70,000 44 per cent. debenture stock of the Bournemouth 
and Poole Elcetricity Supply Co. ( Ltd.), and to allow 60,000 £10 fully-paid 
ordinary shares (Nos. 1 to 60,000) and 59,987 6 per cent. £10 fully-paid 
preference shares and £300,000 34 per cent. mortgage debentures of the 
Duin United Tramirays Co. ( Ltd.) to be quoted in the official list. 

SUBMARINE CABLES TRUST.--The coupon due on 15th inst. will be 
paid in full by Messrs. Glyn, Mills and Co., 67, Lombard-street, E. C., on 
and after Tuesday, 17th inst. 

THAMES IRON WORKS, SHIPBUILDING AND ENGINEERING CO. (LTD.). 
—The first annual report of the directors states that the company has 
thared in the general trade prosperity of the country, and has eucceeded 
in creating for iteelf the record of having simultaneously in construction 
four first-class battleships for the British and the Japanese Governmente. 
The remodeliing of the company's new works at Greenwich and Deptford 
has been satisfactorily completed, the shops have been equipped with the 
most modern labour. saving tools, the eight hours’ day has been established, 
and as regards high-class machinery, the company is prepared to com- 
pete with its most enterprising rivals. Every department has been 
successful in making a profit on the year's working, and the contracts in 
hand will keep the company busy for more than two years. In view of 
the magnitude of present contracts (exceeding £1,500,000 with the 
Admiralty alone) and the company’s constantly increasing business the 
directors propose an increase of £100,000 of working capital. The profits 
of the year (£45,751. 7s. 1d.) are to be divided as fı llows : («) to old com- 


pany £285,431. 4s. "7d. ; (b) to new company £18,300. 2s. 6d. From the 
latter amount the directors recommend a dividend of 5 per cent. (less tax) 
to Dec. 31, 1899, upon the preference shares, absorbing £4,231. 1s. 10d., 
leaving £14,069. Os. 8d. to be carried forward. 


UNION ELEKTRICITATS GESELLSCHAFT.—A dividend of 10 per cent. 
for the past year has been declared. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.).—An extra- 
ordinary meeting will be held at the offices, Eccleaton-place, S.W., on 11th 
inst., to approve the increase of the capital from £399,500 to £500, 000 
by the creation of 50,100 ordinary shares, of £5 each, and authorising the 
issue of 20,100 of the shares at £10 per share. 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


" 
Line. ended S or Deo. d Amount! Ine. 
< | or Dec. 

1900 | £ | £ £ 2 
“Birmingham Tramways.| Mar. 51 3,977 - 35 135, 51,254 + 2,430 
Blackpool Corporation... ,, 29 156,- 8| 52) 22554 + 4,441 
Blackpool and Fleetwood} ,, 31 | 200 235 13| 2,072 - 448 
fBradford Corporation.. ,, 30 242' ... | 85' 28,301 | T 
Brisbane Tram. . . Feb. 14 | 1,834'+ 5735. 20 41,527 ;+12,7.0 
* Bristol Trams & Carriage Mar. 50 | 2,552,- 194 13 33,346 + 970 
Buenos Ayres& Belgrano „„ 4 2,385 ＋ 244 9 21,237 + 5,155 
City & South London Ry.| Apr. 1 | 1,360/+ 471) 13, 14,579 + 1,701 
Dover Corporation.. Mar. 31 145 — 54 52 10,067 |+ 1,023 
Dublin United ..... sef „ 30 | 2935'+ 251) 13, 36,695 +3279 
Dublin Southern Dist...] „ 30 654,- 8 15 7,662 
*Glasgow Corporation .. „ 313, 478 T 984)... was - 
*Liverpool Corporation. . „, 246, 563 7 1,012] 12 79,506 + 9,951 
Liverpool Overhead Rly.] Apr. 11, 277 — 128) 13 18,137 + 1,112 
*Sheffield Tram ways ...... 1, 890 “+ 592] 13 23,605 + 7,724 
South Staffs. Trams. .. Mar.30! 617 . 45 13| 7,827 | 162 

* Partly eiecunoal., + 5 days. 


ELECTRICAL COMPANIES’ 


Amoorr. or Drei- NAMB. 
BuARR. DEND. 
| TELEGRAPHS. 
£110,900 100 4% African Direct Tel legrap yh 4% Mort. Deb. (red.) 
25, 10 " % Jvesssvosue qoe teli néeé deo unas 
125,000 100 6 Do. 5 per Cent, Dobenturees . . . . . . . . 
£875,520 Stock 28 opio A ᷣ . K 
2, 062, 20 Stock 80/0 Do. „ kanpis tadu dooppads toabe rodh 
£3,063,240 | Stock 27 Do Deferred o 
910, 000, 000 $100 $13 Commercial Cable Capital Stock . .. . Xd 
£1,563,078 | Stock 4% D. 0. | per Cent. Debenture Stock „xd 
16,000 10 8/0 Cuba Submarine Ordinary  ............:. eene . 
6,000 10 10/0 Do. Preference 10 anor oor Cee % „ „%4àͥi ͤ sees 
12,981 6 2/0 Direct Spanish Ordinary XA 
6,000 6 6 Do. 10 per Cent. Cumulative | Preference ...xd 
£930,000 60 447 Do. 44 per Cent. Debentures ......... «seen 
00,710 20 3. Direct Units IUS CG VETITE ET T N ENER 
£130,000 | 100 4% | Direct West x ia Cable 44% Reg. Deb. (red.) 
24,000,000 , Stock 6% Eastern Ordinary MO DOCERE pe rIn CEN 
£1,795,000 | Btock 847 Do. 3i per Cer nt. Preference Stock . 
41, , 28 Stock 4% Do. 4 per Cent. Mort. Deb. Stock (red.) 
350,000 | 10 2/6 Eastern Extension. caahs ERES RNAN92 N UA RN DRE C a 1R 
£330,000 | Stock 4% Do. í per Cent. Debenture Stock nri 
£8,700 | 100 6% Do. 57 (Austin. Gov. Sub.) Deb. ,1900 ( reg.) 
228, 600 100 5 Do. Bearer) senili qa gies 
£300,000 100 4% "Eastern and S. African Av Me ort. Deb., 1909......... 
£200,000 25 4% Do í per Cent. Mauritius Sub. Debs. (red.) 
180,237 10 1/9 Globe Telegraph And TrDEeÉ: “as e e 
180,042 10 3/0 Do. 6 per Cent. Preference . 
150,000 10 5/0 Great Northern of Copenhagen e 
£86,300 100 44 Hal i & Bermuda Cable 44% Ist Mort. Deb. (red.) 
17,000 25 12,6 Indo-European ......... 
£100,000 100 07 London Plati no-Brazilian 6 pe er Cent. Debs., 1904 . 
£100,000 100 4% Pacific & European Tel. Guar, Debs. (red.) SW 
11,839 8 4/0 * g e MAART : 
8,381 £100 Cert. 6% Submarine Cables Trust ... 
15,009 10 T Weat African Telegraph PEE To RD 
£200,000 100 6% ^ Do 5 per Cent. Debentures (red.) sisi 
30,008 24 T" West Coast í f Arles de e 
£150,000 100 4 |* De 1 ook lent. De F 
88,321 10 6d. Weat India and Par ta bi RR 
34,663 10 6/0 D 6 per Obs. let Preference . 
4,669 10 6/0 D 6 per Cent. 2nd Frel SOT OUGS 22:5: vun sch ee éd 
£80,000 100 6% Do. 5 per C Debentures ... 90 
£389,731 | Stock 4X Western & Bri azilit an 4 per Cent. Debe inture Stock 
207,980 10 3/0 Western Telegraph (late Brazilian Submarine) ...xd 
£75,000 100 6% * Do. 5 per Cent. Debs. (2nd Series, 1900) ...... 
225, 100 | 100 6% "Western Union 6 per Cent. Sterling Bonds (red.) .. 
TELEPHONES. 
44,000 £5 8/0 hill Te lephone Rev DX RAOT eee 
224, 850 10s. 0/1 Consolidated Telephone Const. & Manufacti les ; 
72,680 1 212 Monte Video Telephone Ordin: ary dabdavnip ch warte 
96,402 1 10 Do. 5 per Cent. Preference ............... enne 
490,000 5 8/0 Natend 1.202520 04342650) 1254404 aiaa E999 K En 88e 8 Val Sa Pon 
15,000 10 6/0 Do 6 per Cent. Cumulative lst Preference .. 
15,000 10 6/0 Do 6 per Cent. Cumulative 2nd Preference ... 
250,000 5 2/6 Do. 5 per Cent. Non-Cumı idlative 3rd Pref. ... 
2,000,000 | Stock 94 90. Debenture Stock 3i per Cent. (red.) ...... 
171,504 1 0/4 e . E 
58,000 8 2/6 Dnilted River Piste) is ivicilissascnedveas cave soicnasacszteovavias 
16,689 3 1/4 Do. 5% Cumulative Preference 
£179,947 | Stock 5% Do, ö por Cent. Debenture Stock (red.) ., 


SHARE LIST. 


Previous Price RATE PER Bustness Done 
Werex’s Prick, Wednesday, Cent. Drvrmpenpv Dur, Dunmo WEEK 
Marcu 28, | April 4. YELDED. ENDING APRIL 4. 
| £s. d. | Highest | Lowest 
100 104 100 104 317 4 | January and July...... ese | - 
3 4 3 4 | “ June and December ...| ose | 
85 90 85 90 | 511 1 | ees 
65 68 65 63 5 8 7 | Feb., May, Aug., Nov.| T - 
117 118 117 118 5 2 7 90 » 117j 117 
15 153 15 18à | 8 14 1 dos 153 15 
165 175 165 175 411 5 | Jan., Apr., July, Oct. — | T 
103 105 103 105 | 316 2 - * 103] | 
9 10 9 10 | 8 0 O | February and August —— | 
19 20 19 30 5 0 | » " 20 
4 5 4 5 4 0 0 | April and October...... ins 
4 10 9 10 500 7 * 10 - 
1017 1057 101% 1057 4 5 9 | January and July...... ees - 
11g 12 11$ 12 516 8 Jan., Apr., July, Oct. 11j im 
100 103 10) 103 4 8 0 June and December ... T eee 
155 160 152 157 410 0 Jan., Apr., July, Oct. 155 153 
98 101 98 101 39 8 T " 1003 94 
116 121 115 120 98 7 8 May and November... 118 116 
16 163 16 164 4 410 | Jan,, Apr., July, Oct. 161, 161 
115 120 115 120 3 6 8 | February and August 116 115 
100 103 100 103 417 1 | January and July...... | ees - 
100 103 100 103 417 1 " » so 
100 103 100 103 318 5 February and August one 
1017 104% 101% 104% 3 16 10 | May and November. see 
113 12 ll 12 4 7 6 Jan., Apr., July, Oct. 113 1!$ 
15} 16 id 16 315 0 16 1513 
32 34 32 81 313 6 January and July T 33 - 
100 103 100 103 4 8 0 $06 
51 68 54 58 4 6 2 May and November. | 
105 108 105 103 B 1b 7 March and September 
102 105 102 105 | 316 9 June and December. 
7 8 7 8 5.00 April and October...... 
126 131 126 131 413 5 ” ” 
2 34 2 3 49 8 December and July ... 
97 100 97 100 6 0 4 March and September 
k 1 l T ‘a 
100 103 100 104 315 5 January and July. : | 
i l4 4 1 | * May and Nov ember , ‘ 
9} 91 901 af 6 3 1 ” T 81 9 
7 8 7 8 7 10 0 T " TT ese 
104 107 104 107 413 6 | January and July...... ane eee 
100 104 100 104 3 16 11 June and December. ess | rer 
143 15} 143 15) | 41110 | Mar., June, Oct., Dec. 15 | 141 
106 109 106 109 | 411 9 | June and December ... eve | * 
5 17 8 March and September | ow 
2 8 9 3 6 13 4 August ose eee 
i } i 415 8 „ ee ove 
1 $ i 4 5 0 0 November - - 
1 ] 1 5 0 0 » —— € 
b 5} 5 5} 5 14 3 | February and August 5:4 54 
14 15 14 15 | 400 p 9 144 ii 
14 15 14 15 4 0 0 99 » T - 
5} 54 5 5] 4 10 11 " ” 5 T 51 
97 100 97 100 310 0 June and December ... 983 97 
1 l 500 April and October...... oe oon 
A 5 43 5 7 210 MUI enn 
4 5 4 5 415 3 | June and December... 
103 106 103 100 414 4 T » 


t The London Stock Exchange Committee refuses to quote 


* In oalculating the yield on this 3 allowance has been made for accrued interest, but not for redemption, 
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ELEOTRICAL COMPANIES’ SHARE LIST. 
Last Previous Price RATE PER Bumm Dom 
* 1 NAME. Waxx's Paicr, | Wednesday,| Carr. Drvisxp Dus. Duzmo Wax 
: HARE. | DEND. | Marcu 28, April 4. | Ymm. Eno Arri 4, 
ELECTRICITY SUPPLY COMPANIES. & s. d. Highest | Lowest 
100,000 1 sea Bl'ckh'th & Gr’nw’ch D'st'ct Elec. Lt. Ord. (fully pd.) $ i of i S H 1 
6,000 10 10/0 eu c and Poole Elec. Supply Ord.......... xd| 14 18 111 1 811 8 one =. 
6,000 10 4/6 Do. Cent. Cumulative Pref. — 10 11 10 11 4 110 ss " 
19,661 5 3/6 Brompton 7 ensington Electricity Supply wei 7 8 7 8 315 0 T 11 
12,000 5 3/6 per Cent. Preferenoe . . . 8b -> 83 71 313 8 | Marchand September B5 
20,000 5 in Calcutta Hee Supply Ordina ary (a y paid) . brodo ? 7 7 7 sss A 74 i 
50,000 5 5/0 |. Charing Cross & Strand Electricity Supply DNE eR 10 of 1c} 4 5 9 | February and August 103 ; 
20,000 5 2/3 Do. A per Cent. Preference ..... . bá 6 6 815 0 m MS ee 
$4,000 5 3/6 | Chelsea ElectHoit BOR l Ordinary ..... ........... 7 8 7 8 815 0 b m v 
150, 000 Stock ty * Pe A per nture Stock (red.) — lo 113 208 111 4 3 3 Juns and es - n 
$1,200,000 | $1,000 67 Edison lecMort. 67 80 Sod Bonds (red.). | 100 110 100 110 4 1011 | April and October. - sez 
60,000 10 8/0 S ed Eleotrio Ligh .xd&xnew| 10 11 10 11 313 9 and August 14 9} 
40,000 10 6% Cent. Cumulative Pref: xd & x new 18 14 12] 131 $ 811 | January and July...... 1:1 " 
£100,000 | Stock 52 5 ber Cent. Debenture Stock (red.). 133 127 123 127 818 9 | Juneand Sl] 123 125 
40,000 10 8/J "eunti of roia and Brush Prov. Ordinary...... x i 1 di 10. 816 3 ar 10} 10 
20,000 10 6/0 Do.  6perCent. Cumulative Preferenoe...... xd 1 1 12 13 4 811 | Marchand September oes s 
£200,000 | Stock 447 Do. 44% Deb. e eet (red.) 4. | 109 113 109 112 4 0 11 aes ie v 
15,000 $ 107 BORDER and . e 12] 13} 123 133 41 6 bee ess "T 
10,000 b 6 Do. 6 per Cent. Ist Prefer erenoe .........« -—À 7 7 7 11 4 0 0 | January and July. sik - 
110,000 8 shee London Electric Capr e — ee d 3 1 — - e in 
48,050 5 8/0 Do. 6 per Cent. Preference ...................... roc 4 4 6 6 0 0 PA e is 
£250,000 | Stock 4% Do. 4 per Cent. Ist Mor Debentures .. Nt 100 103 100 103 319 3 | Mar.,Jane,Sept.Dec.|  .. m 
85,000 10 5/0 | Metropolitan Elec. Bupply oa 11 15 14 15 8 6 8 | April and Ooctober...... 14} 14,5 
£220,000 | Stock 447, Do. per Cent. Deb. Stock Firat Mort 114 117 111 117 816 11 | June and December .. E . 
£125,000 | Stock 24/8 Do, 34 per Cent. Mort. Deb. Stock (red.) 96 98 96 93 8 11 10 —- 971 97} 
6,452 10 8/0 Notting Hil li Electric Ordinary *909090909520000800 2 00% 262 „ „ 260 15 163 15 161 4 4 10 March 990000000002*09009090 eee eee 
10,000 b 5/0 | Oxford Electric Ordinary  ......... e e 7 7 811 3 20 i s isi 
$00,000 1 8% nde ĩðĩddd ⁵ ͤ K 1 $ 3 10 13 4 ses vis as 
£130,070 | Stock 5% River Plate El. Lt. & Tr’ct’n, Ltd., 6% let Mor. Deb.... 76 85 75 85 518 0 - Ssi ET 

150,000 $100 92 Roga Electric ont] of Montreal Shares 190 170 170 190 451 — PS s 

E123, 200 100 x je i M po D S Sg him ay haa xd ef EU 114 116 : i ; April and paar eps iin ; 
40,020 5 9/ t. James‘s an & oc inary ...... February ugust 1 4& 
20,000 b 8/6 Do. 7 per Cent. Preferenoee . ͥ » M 8i 9$ 813 8 M EN 9 s 
12,000 b iss Sinithfleld Markets Electric Supply Ordinary ..... . P 2 2} 23 Did sé 2 i 

£50,00C Stock Si Do. 4% Dobentures... 85 95 85 95 csi m il i 
65,000 5 T South London Electric Supply Ordinary (fally paid) 4 4 1 4} T — 4% oss 
79,900 6 8/0 | Westminster Electric Supply Ordinary ............. 13 1 14) 154 4 310 | Marchand September 15 HA 

ELECTRIC MANUFACTURING, &c., COMPANIES. 

125,000 1 7rd. Aron Electricity Meter 6 per Cent. Cum. Pref, . 11 14 } 12 7 7 8 se "T 8 
45,000 1 os British Electric Works Co. Ordinary .............. siori 1 1 oan Vis $us - 
50,C 00 1 RP Do. 5 per Cent. Cumulative Prefarenos 1 1 soe io ëa ee 

250, 000 100 41 Do. rst Mo Debentures ...........| 393 101 99 101 m ea ose - 
40,000 5 15/0 | British Insulated Wire a ED SI 12 11 12 43 4 ae : Us 
27,500 5 8/0 Do. 6 per Cent. Preference ............ T—— 6 6 6 412 4 un 63 ase 

100,009 5 s British Westinghouse 6% Preference ................... 4 5 4 b sis AA 1085 - 
90,060 2 1/2? | Brush Electrical Ling acero ise eda dus xd & x new l 2 t; 2 400 8 3 2 1 
90, 000 2 1/2: Do. 4555 Cent. Pref. Non-Oum.... xd & x new 2 2 2 25 5 1 1 23, 20 

£125,000 | Stock 432 Do. di per r Cent. Perpetual Deb. Stock 103 113 103 113 319 8 | Fe and 55 oes - 

£108,710 | Stock 12/4 |* Do.  2ndDebenture Stock (red.) weet 103 103 100 105 4 5 9 | June - - " 
20,000 5 6/0 | Callender’s Cable Construction Ordinary .. eec| 143 153 14h ls 416 9 153 14} 
20,000 5 2/8 Do. p per Cent. Cumulative Preference ......... 55 6 bá 6 43 4 as ie 

$90,000 | Stock 44% Do. 4% per Cent. 1st Mortgage Don Aree ) 112 116 113 116 $18 5 | November and TN ss i 

800,000 1 0/93 | Castner-Kellner Alkali Co. (fully paid) ...............-- 1 1 1 l 616 5 i J} aes 
60,000 1 0/7; | Chadburn's Ship Tel ph Ordinary .................. 1 1 6 6 8 sss oes e- 
60,000 1 0/7% Do. ò per Cent. Cumulative Preference ...... xd l l 6 6 8 - ove vee 

' $2,098 8 1/08 Crompton * Co. (Nos. 1 to 32,098) ..................... 34 4 8 4 410 9 | January and Jaly...... is ee 
$100,000 100 5% Do. Cent. First Mortgage Deb. (red.) . 95 101 98 101 419 0 s m i X 
€0,000 l 0/7: Davis and T mmins 6 per Oent. Cum. Pref.......... i )i i E 5 6 8 vus Ses sni 
99,2611 5 1/9} | Edison and Swan United (“A' Shares) (ES paid) 3 2 2 2t 7 $ V | February and Auguat v ^ 
17,139 5 3/93 r . X 1 3} 14 613 4 P x ee Mai 
$344,023 Stock 4% Do. 4 per Cent. Mortgage Deb. Stock (red.) 93 95 93 95 4 4 3 June and December .. sas ee 
26,100 5 5/11¢ | Edmundson’s Electric Corporation Ord. (fally pd. es 4 5 4 5 514 3 | Half-yearly ............... one — 
"112,100; 2 1/23 | Electric Construction Co. (Limited 2 2 2 2 416 0 | January and July...... 21 et 
25,000 2 2/9) Do. 7 per Cent. Cumulative reference ......... 2 3è 3i 8t 4 6 3 | JWJ e oeeoeneneses aes — 

182.500 Stock 474 Do. 4 per Cent. lat Mor Deb. (red.) ...... 101 107 104 107 815 3 January and July..... e - - 
91,195 1 A Elmore's Patent Copper Depositing ................ oes i 8 ü x es | A T 
30,900 5 110 Henley’s Telegraph Works Ordinary .............. ideas, 18 14 13 144 31510 , February and August 11,4 13} 

80, 000 5 1/8 Do. al per Cent. Preference ..................... b 51 5 Gi | 518 3 | " is 55 eee 
£50,000} Stock 44% Do. per Cent. Mortgage Deb. Stock (rd. )..] 110 114 110 114 8 18 1t 55 90 ss — 

50,000 10 10/0 | India Rubber, Gutta Percha, &c,, Works .. . . 21 33 21 23 4 11 10 | s 5 2s d 

£300,000 "100 4% Do. 4 per Cent. lat Mortgage Deb. (red.) .. = 10) 103 100 13 317 6 | Marchand September - — 
87,350 12 24/0 | Telegraph Construction and Maintenance ....... — 4 36 40 30 40 4 911 ' March and July. . ose on 

$150,000 100 4% Do. 4 per Cent. Debenture Bonds, 1909 ......... 103 10$ 103 105 816 2 | ane sé — 
20,000 5 3/0 Do. Manufacturing Ordinary . . .. . .. . 9 10 9} 151 3 6 8 M 103 19} 
20,000 5 2/6 Do. 6 per Cent. Cumulative Preference......xd 57 6 5} i 4 611 ^ ses — 
30,000 5 5/0 Willans and Robinson Ordinary ............. PM 11 12 12 13 3 9 3 April and Ootober...... 13 11 
30,000 5 3/0 | Do. 6 per Cent. Oumulatſve Preference ......... 71 72 71 72 31 5 Th — 
£100,000} Stock 44% | Do. per Cent. lat Mortgage Debentures ..| 101 106 101 106 4 0 3 ; May and November .. ses ave 

| ELECTRIC RAILWAYS, TRAMWAYS, &o. | 

12,000 10 10/0 | Blackpool and Fleetwood Tramways ........... — EN | 17 18 4 2 11 — - - 
£167,900 100 5 Brisbane Tramway 5 per Cent. Debentures............ 104 106 104 106 418 | e "s — 
50,000 10 8 Bristol Tramways and Carriage Ordinary ......... xd| 23 ul at a see | February and August ssi — 
25,000; 10 4 Do. ri ative Preference (£8 pad) 6. 6 8 8 dii - - E. 
£100,000 | Stock 4% Do. 4 per Cent. Debentures . ese 117 118 117 118 373 - see - 
12,000 10 " British Columbia Electric Rallway 57 Pref. .. 10} 102 10} 101 aes | via 10 J. 
90,000 10 9/0 | British Electric Traction Ordinary (Nos. 1 to 90,000) 17 18 M 18 3658 2 wie | vi 
£16,000 10 na Do. (Nos. 60,001 to 75,000) ))) 4 menn 13} 17 16] 17 vs ae wee —. 
30, 10 6/0 Do. 6% Cum. Pref. (Nos. 80,001 to 60,000) . 13 13 121 13 419 7 2i 13} ln 
£200,000 | Stock 5% Do. s per Cent. Perpetual Debentures ..... xd] 126 127 121 127 318 9 eve ii oe 
40, 5 1/9 Buenos Aare & Belgrano 6% A“ Cum. Pref.......... 44 5 4i 6 517 1 ne a — 
27,500 5 ase i D „6625666 „ „ „„ „„ „66666066 „6 „„ 6 66060 6.66.66 „ 6660 ETTET 4 4 4 nee [III eee oon 

320,000 | Stock 5% e 2 —.] 105 108 105 108 413 7 | ie m jo 

213,553 10 8/0 central Lando ran sosssosossosecsasssesooso 10 103 101 10; 21510 June and December .. 109 — 

$855,000 | Stock 14% | City and South London Railway Con. Ordina, 67 70 67 70 2 13 11 January and July. tög 677 
37, 500 10 aes bo. Nos. 22,601 to 60, 000) (£5. 10e. paid). .. 4) 63 6 7 „ ae Es | — 

£150,000 | Stock 5% Do. per Cent. Perpetual Preferenoe (1 Hs. 140 14 lw 145 3 9 0 January and July... - - 

2:200,000 | Stock 57 Do. (1998) nn ote coss em rece se | 133 137 133 137 813 0 | g A — 

187,701] Stock 4% Do. 4per Cent. Perpetual Debenture............, 125 130 125 130 8 111 | May and November. 125} ve 
20,000 10 S itIm Tramways Ordinary vias G F 21 3 hi 8 6 8 and September aes — 
10,000 10 6% || Do. s per Cent. Preference .........- —.—.. 100 141 1 11 18 317 6 | * ; SE M 

£300,000 | Stock 44% f Do. 41 per Cent. Debenture. . 113 1186 113 115 8 17 11 January and July. . „ 
230,000 10 173 Kidderminster & District E. L. & Tr'ot'n 52 "Pref, . 10 1 10 10 415 8 | May and Novem Ze 0 T 
87,600| ^ 10 214 | Liverpool Overhead Kailway Ordinary. . 83 8 X b 446 | February and August en | e 
10,000 10 5% Do. : per Cont. Preference ..... "rU —Á— 13 13 131 13$ 314 1 | T MA Res 

125,000 Stock 4% Do. sp Cent. Debenture [EXIT 6 660% %%% 90*00909002» 105 107 109 107 8 16 1 | January and July [IIIII ee se 
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— HRá — 

Dzasric indeed, if not absolutely prohibitive, are the con- 
ditions with regard to change-over from 100 volts to a 
higher pressure upon which the London County Council's 
Highways Committee have induced the Council to consent to 
the modification projected by the City of London Electric 
Lighting Co. for its Southwark area of supply. These con- 
ditions are set out in another column this week. Among 
them it will be found that the company is to carry out the 
changes in wiring of consumers’ premises, &c., at its own 
cost; is to allow not less than 15 per cent. reduction in price 
of electrical supply to all consumers changed over; is to 
impose no extra charge on consumers who object to change; 
and is to make good any defect arising from a change-over 
within & year of the date when the wiring is altered or the 
pressure is raised, whichever is the later date. These are 
some samples of the conditions it is sought to impose, 
conditions which, we repeat, make a change-over practically 
prohibitive from the company’s point of view, and are unneces- 
sarily drastic as regards the safeguarding of public interests. 
Of course, the company can appeal to the Board of Trade. 

—Á 
Tu first public claim to a block of ether, in London, has 
been staked out by the London County Council, who have 
decided to adopt a wireless telegraph apparatus at a fire station 
they have recently placed in Mitcham-lane, Streatham, S.W. 
This will be in communication with the street station on 
Streatham Green. The Wireless Telegraph and Signal Co. 
have agreed to instal the apparatus for two years for £50 per 
annum, which compares favourably with the estimate of £280 
for a telephone and call-bell installation. Thus has com- 
menced that municipalisation of the ether which we foresaw in 


FRIDAY, APRIL 13, 1900. 


Price SIxPENnce CES 
Abroad, 8d., or 16 cents, or U., or A 


the early days of wireless telegraphy, and who shall say how 
long it will be before the monopoly of the ether is claimed by 
local authorities as their own inalienable right ? 


Wane activity is being shown in the projected develop- 
ment of the single-rail system of traction between Liverpool 
and Manchester in this country, no less activity has been 
exhibited and a further stage of progress has been reached 
in Germany, where a single-rail overhead railway, eight miles 
in length, has already been constructed between Barmen and 
Vohwinkel, passing en route through the town of Elberfeld. 
This railway, like the English one, is to be worked electri- 
cally; in fact, it will be put in operation shortly. There are 
important differences in the construction of the German line and 
of the projected Liverpool-Manchester express line. The latter 
is on the Lartigue system, which has been tried on an experi- 
mental scale between Listowel and Ballybunion, in Ireland. 
The Barmen-Elberfeld line has been built by Messrs. Srzmens 
and Hause on the system devised by Kucen Lancen. In 
the Lartigue system the car or train straddles the rail and 
rides upon it; in the Langen system the car is suspended 
vertically beneath the rail, the truck carrying the motor and 
driving wheels being attached to the roof of the car. 

— 

Tux latter form appears to us to possess the advantage of 
imparting greater stability to the car when in motion, espe- 
cially for high-speed working; but the construction required 
for the Langen railway would probably cost considerably 
more than for a Lartigue line of equal carrying capacity and 
running at the same speed, unless, indeed, the Lartigue line 
were to be built at the high elevation above the ground 
essential on the Langen system. It will be easier, however, 
to compare the merits of the two systems when both these 
lines shall have been running for a length of time; although, 
unfortunately, the very low speed —only some 80 miles an 
hour—adopted for the Barmen-Elberfeld line will render 
comparison in some respects difficult. 

— 

Execrric traction undoubtedly facilitates the construction 
and working of single-rail railways. The small weight 
of each moving unit, and the high speeds and accelera- 
tions, which the introduction of the electric motor has 
rendered possible, must soon bring into prominence the 
advantages of this type of line wherever rapid transit and 
cheap construction are desired. Nothing better, for example, 
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than a single-rail system could have been adopted for the line 
which, if constructed, is to provide a frequent service of 
express cars between Liverpool and Manchester, though we 
are not sure that the particular single-rail system chosen is 
best suited to the purpose. 

— 

Our contemporary, the Engineer, publishes an interesting 
but hardly conclusive note on some tests made to determine 
the order of the increase in the resistance of copper wire 
during its manufacture into cable. It is known that the 
handling of copper wire tends to increase its specific resist- 
ance, independently of the stretching that takes place during 
stranding ; but from the brief description of the tests it would 
seem that the large relative increase noted in the resist- 
ance must have been due to both these causes. Besides 
the stretching and consequent decrease in diameter, 
it is also possible that the resistance may have been 
increased by the fact of the individual wires being longer 
than the finished cable owing to the spiral course tf each 
strand. The copper wire had originally a conductivity of 
101 to 102 per cent. of Matthiessen’s standard, and it is 
stated that the completed 91-strand cable was found to have 
a conductivity of but 98 per cent. Accurate tests to deter- 
mine independently the decrease in conductance of annealed 
copper due to ordinary handling, stretching in the stranding 
machine, compressing under the stamping machine, and that 
due to loss in lay ” in the strand, would be most useful. 

— — —9—9- ÿAä — —— — 
King's College (London).—The special evening course of 


lectures and laboratory work on alternating currents com- 
mences on 80th inst. 

Municipal Electrical Association.— The annual convention 
of this Association will take place at Huddersfield, from June 
20th to 28rd inclusive. Mr. A. B. Mountain is to be President 
this year. | . 

The Electrical Engineers (R.E.) Volunteers.—It is announced 
that a second detachment of E.E. Volunteers from Chelmsford 
will sail from Southampton on the 14th inst. by the s.s. 
“ Canada." 

Telephone Statistics.—It is estimated, from statistics recently 
published in America, that there are nearly 1,200,000 miles of 
copper wire used in the telephone service in the United States, 
and that close on 4,000,000 effective calls are made daily in 
the various exchanges. 

Protection of Public Buildings from Lightning.— A Paper on 
this subject, with special reference to the re ements of 
the lightning conductors of St. Paul’s Cathedral, will be read 
by Mr. Killingworth Hedges at the Royal Institute of British 
Architects, on April 28rd. 

German Atlantic Cable.— Two vessels, having on board the 
Emden-Fayal (Azores) section of the German Atlantic cable, 
will proceed to sea about May 18tto lay this section. The vessels 
will most probably be the Anglia and the Britannia," of 
the Telegraph Construction and Maintenance Co.’s fleet. 

Cable Interruptions and Repairs:— 

Date of Interruption. Date of Repair. 


5 8 June 21, 1899. 

Cayenne — Pinhieros .......... Oct. 11, 1899 — 
Tangier—Tarifa ............ Tp Jan. 3, 1900 — 
Paramaribo— Cayenne Feb. 16, 1900 — 
Ceara—Maranham m . Feb. 20, 1900 — 
Para—Maianham  ............... Mar. 2, 1900 — 
Möôle- St. Nicolas— Cap Haitien Mar. 7, 1900 — 
Emden — Vigo Mar. 26,1900 ... April 6, 1900 
Trinidad— Demerara ........... Mar. 30, 1900 — 


The Royal Institution. — Among the lecture arrangements 
at the Royal Institution after Easter are the following: Prof. 
Dewar, four lectures on “ A Century of Chemistry in the 
Royal Institution." "The Friday evening discourses will be 


resumed on April 27, when a discourse will be given by the 
Right Hon. Lord Kelvin on ‘‘ Nineteenth Century Clouds 
over the Dynamical Theory of Heat and Light.“ Succeeding 
discourses will probably be given by Prof. T. E. Thorpe, by 
Prof. J. A. Ewing on “ The Structure of Metals, and others. 

Rapid Spark Discharges.—According to a German contem- 
porary, experiments have been carried out at Göttingen, by 
Herr H. T. Simon, to photograph successive spark dis- 
charges passing over parallel paths. It was found that a 
spark follows the same path as a preceding one if the interval 
between the two does not exceed 0:0028 seconds. If this 
interval is larger the spark follows a new zigzag path. This 
time-interval appears to be independent of the length of the 
spark-gap and of the materials of the terminals. 

The Royal Meteorological Society's Jubilee.—On Tuesday 
the 8rd inst. the Royal Meteorological Society celebrated its 
jubilee. A commemoration meeting was held in the after- 
noon at the Institution of Civil Engineers, Great George- 
street, Westminster, Dr. C. Theodore Williams being in the 
chair. There was a large attendance, including delegates 
from a number of other scientific societies. Dr. Williams 
read an address by the late Mr. Symons, giving a brief history 
of the Society, and added some remarks in appreciation of 
Mr. Symons and also on the work of the Society. Brief 
congratulatory addresses were delivered by Prof. J. J. 
Thomson, F.R.S., on behalf of the Royal Society ; by Mr. 
E. B. Knobel, President, on behalf of the Royal Astronomical 
Society ; by Mr. J. J. H. Teall, F.R.S., President, on behalf 
of the Geological Society; by Mr. R C. Mossman, F. R. S. E., 
on behalf of the Scottish Meteorological Society; and by 
Mr. A. Wynter Blyth, M. R. C. S., on behalf of the Sanitary 
Institute. Prof. Dr. G. Hellmann presented an address from 
the German Meteorological Society. 

Obituary.—By the death on the 6th inst. of Mr. Charles 
Vincent Boys, in his 73rd year, after a short attack of 
bronchitis, there passed away a man who in the early days of 
telegraphy filled a somewhat unique position. Mr. Boys, 
after leaving school, commenced his career as a clerk in the 
British consulate at Frankfort up to 1847, when he entered 
the service of the Electric Telegraph Co., about a year after 
its incorporation. The directors of that company, finding it 
desirable to educate the public as to the value of the 
new system: of speedy intercommunication, inaugurated 
an intelligence department for the purveyiug of news 
to the provincial Press, exchange news-rooms and read- 
ing-rooms, and placed the management of this depart- 
ment under Mr. Boys’ control, he having by his attention 
to the interests of the company secured the hig! 
opinion of the chairman and directors. Mr. Boys held this 
position until the taking over of the companies by the Post 
Office in 1870, when he retired upon a handsome pension, and 
devoted his leisure for some years to literary and artistic pur- 
suits. He was highly esteemed amongst his associates, both 
old and new, as a genial companion, somewhat of an oddity, 
and full of anecdotes of the numerous celebrities with whom 
his position in the Electric Telegraph Co. had brought him 
into contact. He was a true Bohemian, and occasionally 
visited his old haunts at the Savage Club and kindred 
rendezvous. 


A Recent Marconi Patent.—In the transmission of messages 
by wireless telegraphy, where Marconi’s aerial conductor 
method is used, some difficulty is experienced owing to this 
vertical wire becoming charged with atmospheric electricity. 
The operator thus becomes liable to receive shocks when 
changing over the vertical wire from the transmitting to the 
receiving circuit. This difficulty is overcome by the device 
described in the patent (5,657/1899) taken out by Mr. 
Marconi and the Wireless Telegraph and Signal Co. The 
principal feature of this invention consists in arranging 
the induction coil for producing the sparks with the 
secondary across the spark terminals for receiving 
as well as for transmitting. One of these terminals 
being connected to the vertical wire and the other to earth, 
there is thus a continual discharge to earth, and any accumu- 
lation of atmospheric electrification is thus prevented. A 
slightly modified form of Morse key for use in wireless 
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telegraphy is aleo described. In this the forearm of the 
key is bent upwards beyond the pivot, and has fixed 
at its extremity a contact piece, which can make contact 
to a metal stud fixed to the base. The key is designed 
so as to enable the change-over of the vertical wire 
from the transmitting to the receiving circuit to be 
made automatically. The arrangement of the circuit for this 
purpose is as follows: One terminal of the spark-gap is con- 
nected to the vertical wire, and the other to earth ; the 
secondary of the induction coil is connected across the spark- 
gap, through a small choking coil, and the primary is 
connected to the middle terminal of the key and the front 
contact point through the battery. When the key is released 
it falls back by its own weight and completes a circuit through 
the vertical wire and the receiver to earth. The secondary 
is now shunted across the coherer. It is recommended also 
that the line connecting the key to the receiving apparatus 
be contained in a metallic tube, to obviate any effects due to 
local transmitting signals. Besides the protection from shocks 
due to atmospheric electrification, which this method gives, 
it is farther claimed that the operator is prevented from 
accidentally operating his transmitter at the same time as the 
aerial conductor at the operator’s station is being used as a 
receiver. 


A Central Battery Telephone System.— The following notes 
on the change-over of the Brooklyn exchange of the New 
York and New Jersey Telephone Co. are taken from an 
address delivered by the chief engineer and traffic manager of 
the exchange on the occasion of a recent visit of the New York 
Electrical Society. In this exchange district, to which 
about 8,000 subscribers are connected, the local battery has 
been removed from each subscriber’s station, and current is 
furnished by a series of 11 storage cells of 1,250 ampere-hours 
capacity, located in the exchange. In the old or magneto 
system the subscriber's station was furnished with a magneto 
hand generator, and the exchange was on the ordinary 
multiple system with answering jacks and ring-off drops. 
The exchange has now a common-battery board of the multiple 
type, and on which the signals are lamps controlled by relays. 
A subscriber, on removing his receiver from the hook, lights a 
small incandescent lamp, known as the line lamp, located 
next to the answering jack of this subscriber’s line, imme- 
diately before the operator. The operator makes the connection 
with a pair of connecting cords in the same manner as in 
and the magneto system, automatically extinguishing the line 
lamp. Each pair of connecting cords is provided with two 
keyboard signals, which are miniature incandescent lamps, and 
the operator, by their being lighted or unlighted, can tell 
whether the subscribers connected on these cords have their 
telephones on or off the hook. A lamp is lighted when the 
cord is connected to a subscriber’s line and the receiver is on 
the hook. The lamp is extinguished while the telephone is off 
the hook, indicating that the line is in use. In connecting 
between two common-battery central offices this method of 
signalling is extended so that junction operators are informed 
automatically when the junction line shall be disconnected. 
In the temporary condition of affairs, when some exchanges 
are on the magneto system and some on the common-battery 
system, the full advantages of automatic signalling cannot be 
obtained. The underground cables carrying lines from snb- 
scribers’ stations enter the building through iron pipes, and 
are connected to the main distributing rack on which the 
protective apparatus for the central office is placed. This 
rack has an ultimate capacity for 18,200 metallic circuits, 
and is arranged so that any pair of cable conductors can be 
cross-connected to any subscriber's line in the switchboard. 
F'rom the main rack lead-covered, wool-insulated cables carry 
the lines to the intermediate distributing rack on the sixth 
floor, wkere the switchboard is located. The purpose of 
the intermediate rack is to enable subscribers’ lines to 
be arranged in such groups on the switchboard as may 
be desired. On the same floor is a relay rack upon which 
the relays controlling the line and other signal lamps 
are placed. From the intermediate rack, lines are carried 
through the multiple board in cables containing 64 wires 
each, with silk and cotton insulation. Cables containing 


84 wires each also run from this rack to the answering jacks 

and signals. The switchboard and auxiliary apparatus is 

designed for an ultimate capacity for 4,900 subscribers’ lines 
and 950 junction lines. It is at present equipped with 8,000 

subscribers’ lines and 500 junction lines. The repeating coils 
in the cord circuits are placed on the rack in the power room, 
in which are also located the units for charging the storage 
battery, the storage battery itself, and the motor generators 
for ringing telephone bells and for other signalling purposes. 
The storage battery has sufficient capacity to supply current for 
two or three days in case of a breakdown, and the charging 
sets and signal machines are in duplicate. 


British Insulated Wire Co.’s Staff Dinner.—On Friday last 
the British Insulated Wire Co.'s annual staff dinner was held 
at the Adelphi Hotel, Liverpool, about 100 being present. 
Besides the directors of the company and the staff, a number 
of guests had been invited, including a large number of 
municipal electrical engineers. After the loyal toasts had been 
responded to enthusiastically, Mr. Thomas Parker proposed 
“The Electrical Industry in a characteristic speech, in 
which he deplored that so much electrical machinery that 
might have been manufactured in this country was ordered 
in America and Germany. He remembered in 1893, on ihe 
oocasion of the opening of the Liverpool Overhead Railway, 
having prophesied that something of the sort would soon occur. 
He attributed this state of affiairs to the Electric Lighting Act 
of 1882 (an Act which even Lord Salisbury had referred to 
afterwards as a ‘‘very silly Act of Parliament), which had 
practically postponed the starting ot the electrical industry in 
this country until the passing of the amended Act of 1888. 
When the Blackpool slotted conduit tramway was opened, he 
had shown American visitors over the line, and even in 1892 
this country had no one before it; but now things had altered. 
He concluded by hoping that we might ‘ get a little pace on.” 
Mr. Ferranti responded to this lugubrious speech in a more 
cheerful tone. He referred sarcastically to the prefix '* British,” 
which, with, however, one notable exception in the British 
Insulated Wire Co., usually now implied a firm selling foreign- 
made machinery. Since he had replied to the same toast last 
year everyone had “ put his house in order," and now the elec- 
trical industry was in a much better position to supply plant. 
English engineers, however, still made visits to America, 
and then thought it was the thing to order plant 
there. He concluded by referring to the fact that the same 
vested interests, against which electricity had had to fight in 
the early days, now desired a monopoly themselves, as in- 
stanced by their opposition to the large power schemes. Sir 
William Preece, in responding to the toast of the visitors (pro- 
posed by Alderman Snape), referred to the progress of the 
works since he first visited them in 1894. Then 70 men 
were employed ; now there were 1,600, and the turn-over had 
increased ten times. After some interesting reminiscences of 
Faraday and rushlights, he came to the subject of Mr. 
Parker’s speech, and cordially disagreed with that gentleman. 
He thought the Act of 1882 was most beneficial, in that it 
had checked wild speculative enterprises without checking 
the progress of the industry. The toast of the evening was 
proposed by Mr. A. H. Walton and responded to by the general 
manager, Mr. J. B. Atherton. Mr. Atherton mentioned that 
Mr. Ferranti had for some time past been directing his atten- 
tion to the invention of a paper submarine cable. In propos- 
ing the health of the directors, Mr. G. H. Nisbett, the 
engineer-in-chief, referred to the cordiality and good feeling 
existing between all the members of the staff and the directors 
and management. One of the next additions at Prescot will 
be a technical school for the workpeople.—On Saturday 
morning an excursion was made to the works. (A desoription 
of these appeared in The Electrician, Vol. XLIII., p. 865.) 
There were evidences that the company was very busy, for 
hardly a machine was standing still. Some of the larger 
machines were occupied with a heavy three-core cable for the 
Manchester three-phase work. The latest addition to the 
works is a small wire-drawing plant, which has only been at 
work for a few days. At present it will not supply all the 
copper the works require, but it is already considerably more 
than an experiment. 
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GREENOCK CORPORATION ELECTRICITY SUPPLY WORKS. 


The history of the electric lighting in Greenock is of more | The undertaking, however, was not very successful, and the 
than passing interest, in view of the fact that Greenock was | lighting was discontinued after a short time. Although the 
one of the first, if not the very first, town in Scotland to | town still held the provisional order, nothing further was 
obtain a provisional order and to erect public electric street | done for a period of nearly 12 years, until the applications of 
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Greenock: ScALE DRAWINGS OF 
180-kw. GENERATING SET. 


GREENOCK: SCALE DRAWINGS or STEAM 
BALANCER. 


lamps. A provisional order was obtained in May, 1883, | two companies, one supported by leading local business men, 
and the experimental station was erected on a hill at the back | forced the Corporation to take action. This they did by 
of the town, the motive power being water from one of the | appointing a sub-committee, whose movements were act 
numerous burns. Cables were carried down to the square and | lerated by notice from the Board of Trade that, unless the 
the Custom House Quay, where a few arc lamps were erected. | powers vested in them were utilised within a reasonable time, 
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the order would be revoked and powers given to one of the 
rival companies ; and this awakened the Greenook Corporation 
to & senge of their duty. 

The first proceeding was to appoint an engineer, and the 
Council wisely decided to appoint & man of some eminence, 
so that he should act not only as resident engineer, but should 
also be qualified to design and carry out the whole station. 
The choice ultimately fell upon Mr. 8. E. Fedden, late chief 
assistant at the Edinburgh Corporation station, and a more 
satisfactory choice could not have been made. After his 
appointment Mr. Fedden lost no time in maturing his scheme, 
the cost of which would be about £80,000, and submitting it 
to his committee, by whom it was adopted. Specifications 
were issued to the various contractors, and after tenders were 
received it was found that the total cost would reach £81,700. 
Tenders were accepted about the end of March, 1899, and a 
start [was made with the buildings on the 17th April last. 
The works were opened for supply during last November, so 
that they were completed in about seven months; and it is 


GREENOCK : 


here worthy of note that at the time of letting the contracts 
Mr. Fedden promised his committee that he would give them 
the light by Christmas, so that, contrary to their expectations, 
he was nearly a month ahead of his promise. 

Lalhe works are laid down in Hunter-place, on an extensive 
Bite belonging to the Corporation, situated in the very centre 
of the supply area. The new buildings are a solid-looking 
structure, constructed of brick throughout, having steel girders 
and cement floors, the whole being practically fireproof. They 
are so arranged that the plant in them can be about doubled 
without additions to the buildings, although there is ground 
available for twice the existing buildings if needed in the 
future. The boiler house is on the ground level, and has an 
iron and glass roof. Leading from this at rather a higher 
levelis the engine house, the general appearance of which 
will be seen from the illustrations. The west wall is at 
present only temporary, in view of future extensions. The 
office block consists of a ground floor and three storeys. The 
bottom floor is utilised as an accumulator room, and on this 


floor is also fitted & bath room with hot and cold water for 
use of the staff. The rooms for the chief engineer, assistant 
engineer, as well as the general offices, &c., are placed on the 
firs& floor; while the offices for the draughtsmen, super- 
intendent of mains, superintendent of meters, &c., are placed 
on the second floor. The top flat is utilised for a meter and 
testing department, as well as a store room for the aro lamps. 
Some considerable difficulty was experienced with the founda- 
tions for the plant, owing to the fact that the station is built 
on the site of a disused tannery, and it was expected that a 
score or so of old tan pits would have to be uncovered and 
filled up. As it turned out, however, it was found that 
these drawbacks were far more numerous than anticipated— 
no fewer than 150 having been encountered by the workmen 
during their excavations! The outer walls of the engine room 
are 8ft. Gin. thick, and are built in cement, the gable end, as 
already noted, being only temporarily thrown up. The whole 
surface of the interior was first of all laid with 3ft. of con- 
crete, and on the top of this block of concrete has been built 


Vuw or MACHINERY Room 


the foundations upon which the engines now stand. At the 
east end of the engine room is an erection 9ft. high, upon 
which is placed the switchboard. Across and near the roof 
of the engine room is placed a powerful travelling crane made 
by Messrs. Carrick and Ritchie of Edinburgh, which is capable 
of easily lifting 15 tons, and which has been used for the 
erection of the whole of the machinery. The interior of this 
department presents a sweet and clean appearance, the walls 
being lined with white glazed bricks, while the floor space 
between the machinery is neatly laid with tiles. ZEN 

The generating plant consists of two Silvertown 180 kw. 
Steam dynamos, each giving an output of 800 amperes at 500 
to 600 volts at 420 revs., and capable of an overload of 30 per 
cent. The dynamos have large commutators with carbon 
brushes, and are specially designed to meet Mr. Fedden's 
specification with respect to non-sparking at any load with 
the brushes in a fixed position. This condition is perfectly 
fulfilled. A special feature in the magnet windings is the 
division of the bobbins into two portions)by means of an 
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ebonite flange, the object being to reduce the tendency to 
the various layers of the shunt windings. Series windings 
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min, and are of sufficient size to drive easily the dynamos 
short circuit by limiting the difference of potential between | under the above overload. . 


The steam balancer consists of two Silvertown dynamos 
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GREENOCK: Back OF SWITCHBOARD. 


are also provided, with a view to future tramway work. The 
engines are of Messrs. Belliss and Morcom’s three-crank 
equal-angle self-lubricating type, running at 420 revs. per 


coupled tandem, and driven by means of a two-crank Belliss 
and Morcom engine. Each dynamo is capable of an output 
of 200 amperes at 300 volts when driven at a speed of 450 
revs. per min., and, like the larger machines, is fitted 
with carbon brushes. These balancing dynamos are connected 
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to throw-over switches on the switchboard arranged to allow 
of either dynamo being put on to the + or — side of the system 
as required, or in case of any necessity both balancers can be 
run on one side. Each dynamo is connected to the switch- 
board through an Aron meter. 

Two motor-driven boosters are provided, each having an 
output of 150 amperes at 50 to 150 volts. They are put down 
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with the shafts in line, pro- 
vision being made for coupling 
them together for use as a 
booster-balancer. 

The switchboard is of very 
handsome design, and is well 
arranged. The panels are of 
slate, enamelled front and 
back, carried in a wrought- 

.. iron frame strongly stayed to 
the wall in such a manner 
as to leave a clear passage 
behind. The amperemeters 
and dynamo voltmeters are of 
Kelvin type, the voltmeters 
for the boosters and feeders 
being of the Weston pattern. 
Silvertown zero cutouts are 
provided for each dynamo, as 
also for the boosters. The 
shunt regulating switches are 


together with the motor 
starting switches and 25 point 
cell regulators are mounted on the switchboard. 
Each feeder is fitted with a duplex fuse and 
suitable two-way switch. The voltmeter switches 
are so arranged as to duplex any reading. The 
middle wire is earthed through an ammeter and 
a set of three graduated fuses. Ample section 
is allowed in all bars, connections, and switches; 
a handsome wrought-iron scroll is fitted across 
the top of the switchboard, which has also a 
Muntz metal moulding round the outside. 

The steam pipes, which are of steel with 
wrought-iron flanges welded on, are in dupli- 
cate, the mains being 10in. internal diameter. 
Just before they enter the engine room cast 
steel water pockets fitted with water gauges are 
provided, and are drained by means of two 
Royle’s expansion traps which discharge into 
the feed tank. The branches from the mains 
to the engine steam inlets are of copper with 


very easy bends, and are fitted with Hopkinson's 


outside screw valves. Inside the engine house 
the steam pipes are covered with sectional 
magnesia, elsewhere with sky diatomite. 


There has been provided a storage battery 
consisting of 804 Tudor cells of 800 ampere- 
hours capacity, carried in two tiers on insulated 
wooden stands. The connections from the 
regulating cells, 100 in number, are of Silver- 
town lead-covered cable. In order to avoid 
trouble caused by impurities in the water, 
Mr. Fedden has arranged a 
special apparatus to give a 
supply of distilled water from 
the boilers to replace that lost 
by evaporation. 


There are two boilers, of 
Messrs. Babcock and Wilcox’s 
regular construction, each 
containing 1,827 sq. ft. of 
heating surface, and con- 
structed for a daily working 
pressure of 200lb. per sq. in. 
Each is capable of evaporating 
7,000lb. of water per hour. 
The boilers are fitted with 
Babcock and Wilcox's chain 
grates, driven by a Silvertown 
enclosed 5 B. H.. motor. The 
whole grate and stoker can be 
run out clear of the boiler for 
examination, gearing being 


„ GREENOCK: STREET Arc Lamp Post. provided for this purpose. The 


> 


of the rectangular type, and 


boilers, as usual with this make, are composed entirely of mild 
steel, with the exception of the tubes, which are lap-welded 
wrought-iron. These chain grates deserve rather more than. 
passing mention, as it is a type that will shortly be used in 
connection with the Babcock boiler, several stations now 
trying them with satisfactory results. As will be seen from 
the illustration, the coal from the hopper falls on the travelling 
endless chain grate, the depth of the fire being regulated by 
the height of the fire door. The feed of the coal is so slow 
that the quantity of gas evolved from the fresh fuel coming 
under the front end of the arch has time to complete its com- 
bustion by the radiated heat from the farther end of the arch 
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before coming into contact with the boiler surface: thus the 
fuel is coked and is gradually consumed as it travels the 
length of the grate, falling over the dumping plate at the back 
end into the clinker pit, the dumping plate of which is opened 
by gearing, at such intervals as may be required, from the 
front of the boilers. The speed of travel is regulated by a 
ratchet and pawl attachment on the driving worm, which 
latter gears into a -worm-wheel, on the shaft of which are 
drums which revolve the grate. The depth of the fire can 
also be regulated at will, and thus the machine can be in 
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& moment adjusted to any kind of fuel at any rate of com. 
bustion. The stoker, as fitted at Greenwich, although usually 
driven by a Silvertown motor, can also be worked by hand by 
a crank placed on the end of the worm shaft if the motive 
power breaks down; or it can be worked as a stationary 
grate, as the fire door, which is made in halves, can be opened 
just the same as the fire door of an ordinary hand-firing fur- 
nace. Undue admission of air at the back of the grate is 
prevented; and there being no necessity for touching the fire 
with firing tools in ordinary working, the process of coking 
of the coal is quite undisturbed. „Babcock and Wilcox steam 
superheaters are also fitted, being placed in a position where 
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theré is practically no deteriorating condensation of the 
gases, and where the temperature is sufficiently high to ensure 
the steam getting from 100˙F. to 150'F. of superheat. The 
superheater is not subjected to the immediate action of the 
fire, as the furnace gases must first pass through the front 
part of the boiler. 

The feed pumps, two in number, are by Messrs. G. and J. 
Weir, and are each capable of delivering 1,500 gallons of 
water per hour against the full boiler pressure. The feed 
pipe arrangements are very complete, allowing of a hot feed 
either througha Berryman exhaust steam feed water heater direct 
to boiler, or through both feed water heater and economiser, or 
through economiser only, or a cold feed direct. Two water 
meters are provided, one measuring all the water used in the 
station, and the other that pumped into the boilers. The 
economiser has 256 tubes, the scraping gear being driven by 
a Silvertown 2 B. H. Pp. motor, 

The pillars for the street lighting were supplied by Messrs. 
McDowall, Steven and Co. (Ltd.), and consist of a tapered 
steel tubular pole having cast-iron base, cast-iron overhanging 
bracket, carrying the Brockie-Pell arc lamp and wrought-iron 
ladder arms. The cast iron base is oblong in shape, to allow 
sufficient space for instruments on either side of the steel pole, 
and is fitted on both sides with a door, having the municipal 
coat of arms cast on. 

The arc lamps are of the double carbon type, with extra 
long carbons, and are fitted with certain modifications in 
accordance with the extensive experience Mr. Fedden gained 
when in charge of the large system of street lighting at Edin- 
burgh. The lamps are run 11 in series off the 500 volt 
supp'y. A noticeable point in connection with the erection 
of the pillars is the fact that as far as possible they are 
arranged at the corners of the side streets, and the bracket 
arms are placed at an angle, so as to throw light up the side 
street without the shadow of the pillar itself being apparent. 
It may also be noted that shortly all the brackets will require 
to be shifted round to an angle, as the intention is to use 
these pillars for tramway purposes to carry the trolley wires, 
‘and it is for this reason that they are made of steel. At 
present the tota! number of lamps amounts to 44, but already 
there are suggestions for extending the lighting to other streets. 

The mains contract has been carried out by the Callender's 
Cable and Construction Co. (Ltd.), who also supplied the lamp 
posts and arc lamps. The cables have been laid on the solid 
system, except in certain cases where the Callender-Webber 
system of casing has been employed. Up to the present there 
have been about 29,600 yards of cable laid on the solid 
system. Five feeders are laid from the works to feeding 
points. Three of these feeders are two-wire feeders, each con- 
ductor being l sq. in. sectional area. The remaining two 
feeders are three-wire, the first having the following sections : 
0-4, 0-2, and 0:4 sq. in., while the second is larger, having 
sections of 0:5, 0:2, and 0:5 sq. in. Altogether the to!al 
amount of cables drawn in, including arc and potential 
leads, approximates about 38,000 yards. The cables for arc 
lighting are single conductor vulcanised bitumen 7/16 S.W.G. 
cables lead-covered, and these are either drawn into the 
Callender-Webber casing or into iron pipes. The potential 
leads consist of threecore 7/20 lead-covered cables, drawn 
into Callender-Webber casing. The Callender type of iron 
feeder and network kores have also been used, and these 
are placed in brick pits. 

The following is a list of the various contractors and sub- 
contractors who have been employed upon these works :— 
Contractor for buildings ......... J. McEwan, Greenock. 


Contractors for boilers, &c....... Babcock and Wilcox (Ltd.). 
Contractors for engine-house The India Rubber, Gutta Percha and 


plant Telegraph Works Co. (Ltd). 
( Engines ...... Belliss and Morcom (Ltd.), 
Feed heater... Berryman. 
5 Feed pumps... G. and J. Weir. 
Battery Tudor Accumulator Co. 


James White and Elliott Bros. and Co. 
Callender's Cable and Construction Co., 


Instruments... 
Contractors for the cable and 


street work Erith, London. 
( Arc lamps The Brockie-Pell Arc Lamp (Ltd.). 
a ae ed | Meters ......... The Aron Electricity Meter (Ltd.). 
tora a demand Reason Manufacturing Cr. (Ltd.). 
l indicators : 2 
Pillars ......... McDowall, Steven and Co. 
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STORAGE BATTERY PROBLEMS. 
DISCUSSION. 
(Continued from rage 859). 


Prof. W. F. AYRTON thought he was not ating when he said 
that tbis Paper was probably one of the best that it had been their good 
fortune to listen to for many a long day. He did not give expression to 
this appreciation of the Paper in consequence of any feeling of necessity 
to follow a time-honoured custom of complimenting an author, but because 
he felt sure that at the present time we should have known much more 
about storage cells, and perhaps, what was more important, we should have 
had much better storage cells, had we in the past been favoured with many 
Papers like Mr. Wade's, combining the same clearness of thought, lucidity of 
expression, and emphatic direction as to what they should aim at in order to 
improve the accumulator. He spoke perhaps sumewhat warmly, but since 
their chairman that evening (Prof. Perry) and himself were the engineers 
to the first accumulator company that existed, he had taken a very great 
interest in the subject, and he felt therefore, in saying what he had, be was 
only expresaing the appreciation which they should all feel of the admirable 
way in which the subject had been put before them. Dr. Armstrong had 
mentioned those very interesting experiments of Mr. Robertson's carried 
out in 1890 on the analysis of the plugs in the porous plate. He(Prof. Ayrton) 
had brought with him the original curves (Figa. 1,2, d below) of those experi- 
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ments, wbich had been exbibited at the discussion adjourned from the 
Edinburgh Exhibition meeting of tbe Institution, as he wished to refer toa 
matter which appeared to him of very great practical importance. Referring 
to these experiments, Mr. Wade had stated in his Paper that “in this special 
instance the previous treatment of the cell was exceptionally favourable, 
and as on a 12-hour discharge rate its capacity came out about 33 per 
cent. above listed value, it had evidently been worked up to a state 
of efficiency but seldom attained, still lees maintained.” Why, asked 
Prof. Ayrton, was this statement absolutely true? Why was this 
cell in a state of efficiency seldom attained, still less maintained ? 
Was it because he had been dealing with a perfectly brand new cell 
or with a cell provided by the E.P.S. Co. especially for his experiments ? 
The reason had been indicated in that Paper, or he had tried to do so, 
though his colleagues and himself probably had not succeeded in impress- 
ing upon the world 10 years ago what were the conditions necessary for 
obtaining success with pasted accumulators. The cell which gave these 
results bad been in daily u:e in his laboratory for two years before 
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the experiments were carried out, and in the Paper on Notes 
on the Chemistry of Secondary Celle,” read late in 1890, they said 
“ The cell selected to remove the plugs from had the same size as 
the cells employed in the investigations described in the previous 
communication, and was one of the batch of 50 purchased for the 
Central Institution about the middle of 1888. Since it firat came into our 
possession it had never been overcharged, never been left discharged, nor 
permitted to send more than the maximum current allowed by the makers 
for cells of this size—viz., 10 amperes—and consequently, at the beginning 
of the present investigation in June of this year, the cell was in excellent 
condition " ; and he might emphasise now what was stated at that time— 
viz., that the proportion of liquid to plates was much larger than is usual. 
At the commencement of these experiments, 10 years ago, for reasons 
explained in their Paper, they subjected the cells to successive charge and 
discharge day after day, week after week, day and night absolutely without 
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intermission, in order to get each cell into its perfectly normal con- 
dition. The were charged and discharged by automatic machinery, 
and the discharge limit was fixed, for a reason given in the Paper, at 1*6 volts 
initially (see Fig. 5) ; but they found they were ruining the cells. It soon 
became difficult to charge the cells, because the P.D. rose so rapidly, and 
it was found to be impossible to get any important amount of energy out 
of the cells. After a number of experiments, which were described in the 
earlier Paper read in the summer of 1890 (The Electrician, Vols, XXV. and 
XXVI.), they found it was because they were allowing this P.D. to go down 
too low, and discovered that if they stopped the discharge at 18 volts they 
were able to make the cell repeat the same cycle with absolute exact- 
ness; and then it was that they published the result that the discharge 
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Storage Co. had entered into an undertaking to keep the cells of the cate - 
up to a certain percentage of their normal capacity for three years. The 
Cab Co. came, however, to an abrupt end, for reasons which it had 
been alleged were due to the “ peculiarities’ of cabmen. One of the elec. 
trical papers suggested that it was not the peculiarities of cabmen but of 
accumulators, and they rather implied that the Electrical Power Storage 
Co. had not fulfilled its obligations. The Electrical Power Storage Co. 
wrote a letter to the paper, which was duly published with a proper—and 
very proper—apology, to the effect that the company Rad carried out its 
obligation absolutely and tothe letter. Yet there still remained the fact 
tbat the Cab Co. had ceased to exist a year before the maintenance 
contract had expired. He had been told that the explanation wa 
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should be stopped when the P. D. fell to 1:8 volts, They also mentioned 
in this first Taper tbat Dr. Louis Duncan and Mr. H. Wiegand, experi- 
menting in the John Hopkins University, had arrived at the eame result. 
Why did he lay so much stress on the fact that discharge should stop at 
1:8 and not 1:6 in order to keep the cells ia good order and not ruin them ? 
It was because within the last for tnight he had been told by two persons— 
he did not know how far their information was authoritative—tbat this 
very fact explained the ruin of the London Electrical Cab Co. They 
must all have been astonished at a controversy which took place in the 
electrical press last year to the following effect. The Electrical Power 
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that the Electrical Power Storage Co. agreed to maintain the accumu- 
lators at a certain fraction of their initial capacity for a payment 
of 20 per cent. of the prime cost per annum (the cel's being used every 
day and charged every night’, provided they were not allowed to run 
below 1°8 volts per cell. Tuis was a clause in the contract, but unfortu- 
nately the Cab Co. did not in the least appreciate the importance of thet 
condition, and the result was tliat when the cells began to wear out they 
we-e tested on being brought iu at night, and were found to have been run 
lower than 1'8 volta per cell. The Electrical Power Storage Co. therefore 
were able to say quite strictly that that particular cab was out- 
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side" the contract; and so cab after cab" went outside the | slowly, and again very rapidly (see Fig. 3). This first rapid fall which 


contract until the whole of the cabs were outside the con- 
tract, though the Electrical Power Storage Co. had been quite willing 
to keep them in order if the condition had been fulfilled. It was quite 
possible that this was a fact. The Tudor Co., to whom he had mentioned 
this matter, told him tba“ they also believed it was a fact; and that they, 
in their own maintenance contracts, always insisted on the cell being stopped 
at 1:8 and not allowed to fall to an appreciably lower number of volts. If 
this were 8o, if the experimenta he and his colleagues had carried out were 
borne out by all this experience, why did not people realise that adding 
that little bit to the discharge energy, represented by the portion of the 
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occurred in the first half hour or so did not exist at all in a cell if it had 
been left charged for a considerable time. Suppose they got a cell into a 
perfectly normal condition, and then, after carefully insulating it and 
leaving it for a fortnight they discharged it, they would get a 
different shape discharge curve, which he exhibited (Fig. 4), because 
the strong acid put into the pores during the charging had had 
plenty of time to diffuse throughout the cell. The curve, instead of 
coming down, actually rose a little. The absence of the first fall 
in the curve would tend to bear out the idea that the strong acid 
put into the pores in charging had had time to diffuse. But what about 
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curve (Fig. 3) to the right of ordinate passing through 11 houra in that parti- 
cular curve meant ruin to the cell, ruin to the company ? Why not have put 
voltmeters on the splashboards of the cabs, and have told the drivers on pain 
of their lives to go home when they saw the pointer at 1:8 vo!ts per cell. He 
now came to another interesting point in the Paper—viz., that the failure 
of the ce!l was mainly due to the want of porosity. There were certain 
reasons which bore out this theory, and certain reasons which the author 
might think did not bear bis the ry out, and he would like to put these 
reasons before Mr. Wade, in order that he might express his views upon 
them. The first point was that iu an ordinary discharge the P.D. of a cell 
fell very rapidly at the beginning if the current was kept constant, then | 


H- — 


pF 


0 


1 1 t | 
Diechart. 
| i= 


2. 


the subsequent rise in the curve that he had alluded to? How was 
this explained ? They could hardly imagine that the discharge of the 
cell (which they knew produced sulphate by using up the sulphuric 
acid) in any way strengthened the acid, and therefore there did not appear 
to be any special reason why the P.D. for constant current should begin to 
rise. Another thing was still more important. There were two ways, of 
course, in which cells could be charged. They were usually charged with 
something like constant current, but they could charge a cell by a method 
which was now gaining favour because of its great importance—viz., at 


constant potential. 
| (To be concluded.) 
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BY ELEOTRIO WAVES. By Dr.O.J.LobpeE. New Edition. Price 55. net. 


A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
3 RACTION, TELEGRAPHS, TELEPHONES, xo. A. C. CURTIS-HAYWARD, 


Price 8s. 6d., free. Ready March 8, 1900. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By francis 
JEHL. Price 10s. 6d., 


post free. 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS. A Practical 
- gs to the Establishment of a Carbon Manufactory. Price 1s. 6d., post free. 
EAM ENGINE INDICATOR AND INDICAT RAMS 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. E DEAN ` 


FULL CATALOGUE POST FREE ON APPLICATION, 


B.A. To January, 1900. 


* ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELEOTRIO ARO.—By Mrs. Ayrton, This work is in the press, 
and will contain an historical sketch of the early experiments on 
the electrio arc, as well as the important resulta of recent research. 


PRIMARY BATTERIES,—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated, 

SECONDARY BATTERIES.—By E. J. Wann. Fully Illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

“THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal, 

THE TELEPHONE.—By Dam Smaram and F. O. RAPHEABL, 


SPECIAL NOTICE. 


NOW READY.—Vol XLIII. of “Tas Exzcraicun” (934 pages) 
bound in strong cloth. Price 17s. 6d., post free 186. 6d. Also ready, Cases 
for binding. Price 2s., by post 2s, Id. 

A complete set of Tax ErEcTrRICIAN " (1878-1900) can now be supplied, 
These seta are very scarce, and early application should be made. 


POLYPHASE v. CONTINUOUS CURRENT AT DUBLIN. 


An array of conflicting expert evidence is a phenomenon 
not unknown to legal and other authorities who have had to 
face electrical problems; but the disagreement between 
experts at the recent inquiry in connection with the electric 
supply scheme for Dublin must have more than usually 
puzzled the Local Government Board. Who shall decide 
when doctors disagree; and how is PiraTE's historic question 
to be answered when we find Dr. Smvanus Tompson, Mr. 
Rosert HamMonp, and Mr. S. Z. pe Freranti ranged, on a 
vital point of electrical practice, against Mr. ARrnuB Wricst, 
Mr, H. F. PAR SHALL, and Mr. T. Tomuinson? To say nothing 
of Mr. T. M. Hearty, M. P., who represented the opposition. 
Such a formidable tussle must needs occupy, if not waste, a 
considerable amount of time—and the inquiry lasted over five 
days. We have already given our readers a detailed account 
of the proceedings in our last two issues (see The Electrician, 
March 30, p. 835, and April 6, p. 876). But there are several 
matters arising out of the evidence which it will be profitable 
to discuss. 

Broadly speaking, the case stands as follows: The Corpora- 
tion of Dublin applied to the Local Government Board for 
power to borrow £254,000 to carry out Mr. HawMoNp's 
Scheme of three-phase generation and transmission from 
a new power station to be erected at Pigeon House 
Fort, outside the city, the present single-phase system to 
be fed from sub-stations. The counsel for the opposition 
was Mr, HEALVY, M. P., who produced Mr. Antaur WRIOETr 


as an expert witness; and the Dublin United Tramways 


Co.’3 representative electrical engineer was the redoubt- 
able Mr. PansBaLL. The objections raised by Mr. Hxarv 
in his speech, notwithstanding his assertion that the 
scheme was ''unsound financially and unscientific electri- 
cally," are of little or no importance, electrically speaking ; 
but in the person of Mr. Wricut, his electrical adviser, the adop- 
tion of an alternate current system was criticised, and the view 
advanced that continuous current would have been easier to 
handle and more generally suited to requirements. In this latter 
respect the opponents were in general agreement with the tram- 
way company, who, however, appear to have favoured a con- 
tinuous current system because they would have liked to supply 
the commodity themselves. But Mr. PansnaLr, the company's 
electrical expert, said that if he were the company he would 
not be bothered with a business that would be less profitable 
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than their tramway business; and.we are inclined to think 
he was right. . i | 3 | 
We have repeatedly advanced the opinion, which is being 
more and more strengthened by financial facts as time goes 
on, that while it will generally be advantageous to an ordinary 
electric supply undertaking to include electric tramway supply, 
it is not generally other than a distinct financial disadvantage 
for an electric tramway undertaking to take on the business 
of electric lighting and public supply. Nothing in the circum- 
stances attending the problem of electric supply at Dublin 
leads us to regard that city as presenting any exception to this 
general rule. This, we apprehend, is Mr. PansmanL.'s 
position ; and we consider the tramway company would be 
badly advised to persist in its endeavour to include the public 
supply of the city in its business. This, of course, is from 
the shareholders’ point of view; but, conversely, the Corpora- 
tion might reap considerable advantage to the general public 
by taking ready-made electric energy at a low price from the 
tramway company, instead of spending money in erecting & 
Beparate power station. Nor would this of necessity involve 
the immediate abolition of the existing single-phase system of 
mains, for that could be fed from sub stations worked by motor- 
alternators, analogously to Mr. Hamsonv’s proposal to work it 
from polyphase sub-stations. Viewed from the standpoint of 
the Dublin ratepayer, therefore, there is much to be advanced 
in favour of a combined lighting and tramway system, espe- 
cially when regard is paid to the prospect of the tramway 
system ultimately being taken over by the Corporation. This 
consideration, we think, emphasises the inexpediency of Mr. 
Waicat’s proposal that the Corporation should erect its own 
continuous-current power station, employing its existing site 
at Fleet-street for the purpose. The absurdity of separate 
systems for tramways and electric supply reaches its climax 
when both are worked from precisely similar power stations. 
To adopt Mr. Wricut's proposal would be short-sighted and 
foolish, for the only possible justification we can find for 
a separate Corporation station lies in the conceivable truth 
of the contention that a polyphase station is preferable to 
one on the continuous current system. ö 
The choice therefore really lies between closing with the 
tramway company and erecting a polyphase station, broadly 
on the lines of Mr. Hammonp’s scheme. And the factor which 
should lead to a decision between these alternatives is mainly 
as to whether the polyphase or the continuous current system 
is the more likely to survive. All other questions, such as the 
suitability of the Pigeon House site, are subsidiary. It 
is a question of the survival of the fittest ; and elec- 
trical engineering is not yet advanced sufficiently for 
it to be confidently asserted which of the two rival systems 
will outlive the other. Their chances turn upon very evenly 
balanced advantages and disadvantages; and it is probable 
that, in the event of a decisive victory, destiny will manifest 
itself in the shape of a radically new invention—such for 
example, as the highly efficient secondary battery so often 
talked of but so dimly foreseen, Building their faith on 
Continental works, there has arisen in this country a school 
of prophets who have pronounced already in favour of the 
ultimate triumph of the polyphase system; but, heedless 
of their clamour, many a sober-minded electrical engineer 
is steadily converting his alternate-current station into one 
for continuous current, or supplementing it with machinery 
for the latter with a view to its ultimate complete adoption. 
The problem presented to the Local Government Board, in 
deciding whether to sanction a loan for Mr. HauuONp's scheme, 
1s therefore, one of peculiar difficulty, and its solution will be 
awaited with exceptional interest. 


CONTEMPORARY ELECTRICAL SOIENCE. 
[Compiled by E. E. Founnme p'Arsz.] 


Differential  Telemicrophonic. Relay.— Since devising his 
system of multiplex telegraphy E. Mereadier has added to 
the transmitting tuning-forks and the receiving mono- 
telephones " an instrument which collects at either end all 
the signals made on a base line of sinusoidal currents of 
periods varying from 480 to 900 per second. These currents 
constitute 12 notes differing from each other by a semitone, 
and extending from si, to la, The apparatus consists of 
a telephone (see diagram), whose diaphragm d is 100m. in 
diameter. Round the core n of the electromagnet 6 are wound 
two identical wires. To the telephone is attached a micro- 
phone consisting of a small plate of carbon p screwed to the 
diaphragm, and another carbon C attached to a metallic mass 
m fixed to a flat spring r insulated from the frame by an 
ebonite plate o. The telephone rests on caoutchouc tubes TT t 
to deaden foreign disturbances. One of the wires of the 
electromagnet n ia connected with the line circuit, the other 
with an artificial circuit, in order to eliminate the 
effects of transmission upon the receivers at the sending 
station, after. the „differential“ method of continuous- 
current duplex telegraphy. The microphone is inserted into 
the circuit of a cell and the primary of an indaction coil, and 
the secondary wire of the latter is led through the 12 


receivers, Which correspond to the 12 transmitters. Each 
receiver picks out its own note with perfect accuracy without 
responding to the neighbouring ones. No disturbance or con- 
fusion. is produced by the six transformations of energy in- 
volved. Signals have been successfully sent between Paris, 
Toulouse, and Bordeaux. Intermediate stations may be 
interpolated with safety. The number of simultaneous signals 
can be increased to 48. 
E. MERCADIER, Comptes Rendus, March 19, 1900.] 


Lichtenberg Figures —K. Bürker has discovered a new 
mixture of powders which gives results very much superior 
to the usual sulphur and red lead combination. He powders 
up five volumes of flowers of sulphur with one volume of 
solid carmine as used in histology, and adds three volumes 
of lycopodium seed to the mixture. When this powder 
is dusted on to a brass plate coated with asphalte the posi- 
tively charged parts appear a beautiful dark red, the negative 
parts bright yellow, both regions being sharply marked off 
from each other. The colours are reversed with respect to 
the ordinary Lichtenberg figures, the polarity of the sulphur 
being evidently reversed in the mixture. The positive figure 
exhibits, besides the main red circle, a yellow centre and a 
yellow outer halo, while the negative figure shows distinctly a 
red centre and a red outer halo. The mixture is therefore 
more sensitive than that of Villarsy. It is also less dangerous 
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to health, as red lead must necessarily be inhaled to a slight 
extent with the old mixture. The addition of lycopodium to 
the latter improves it also, and instead of carmine other 
organic and inorganic pigments may be used. 

| [K. BünkznB, Ann. der Phys., No. 5, 1900.] 


Analysis of Condenser Discharges.—In analysing the dis- 
charges of a Leyden jar by means of a Braun cathode-ray 
tube and a revolving mirror, F. Richarz and W. Ziegler 
noticed that successive sparks gave rise to a kind of herring- 
bone figure, the permanent fluorescent patch, drawn out by 
the mirror, making the centre line, and each discharge being 
represented by one upper and one lower rib (Fig. 1). By in- 
troducing a large inductance they were able to see that this 


Fic. 1. 


curious appearance was due to the coalescence of the tops and 
bottoms, or turning points, of the discharge curve, where the 
motion is slowest and the track brightest. 

[RICHARZ AND ZIEGLER, Ann. der Phys., No 3, 1900.] 


Absorption of Light by Glowing Gas.—Kirchhoff's law 
makes the ratio of the emission of a gas to its absorption 
constant, and equal to the emission of an absolutely blank 
body at the same temperature. This law, as we know, holds 
for all flames so far examined. The question whether it 
applies to electrically glowing gases in a vacuum tube has been 
raised by M. Cantor, and answered in the negative by an 
important experiment. He sent a strong beam of light through 
& vacuum tube from end to end and back, and compared its 
intensity with a beam passing through air under normal 
pressure. After making suitable allowance for the illumina- 
tion due tothe vacuum tube itself, he found that the beam of 
light suffered no absorption in the electrically glowing gas. 
This result is of far-reaching importance. It could only be 
squared with Kirchhoffs law by supposing the gas to possess 
an extremely high temperature. This, as we know, it does 
not possess. Its temperature is more like that of boiling 
water. Therefore we must conclude that we have here a case 
of emission practically without absorption, and that the light- 
yielding mechanism is of a totally different nature from that 
of ordinary flames. 

[M. Cantor, Ann. der Phys., No. 3, 1900.] 


Quartz Tliermometera.— Since Boys’ experiments it is known 
that quartz becomes pasty before it melts, and A. Dufour has 
therefore tried to work it like ordinary glass. The point at 
which it begins to soften is between 1,00Udeg. and 1,200deg., 
the temperature of the interior of the oxy-hydrogen blowpipe 
flame. The working of quartz has shown itself to be per- 
fectly feasible, and it may become an important substance 
where & highly refractory body is required which has a 
definite chemical constitution, is not hygrometric, cannot be 
oxidised, and cannot easily be reduced. Besides, it always 
remains transparent, and does not, like glass, evolve gases on 
melting. The author's first application was to thermometry 
He constructed a thermometer tube of quartz, and filled it 
with tin. It worked very well between 240deg. and 580deg. 
The walls of the bulb had to be thick, as the solidifying tin 
otherwise pulled them together. The author is now making 
quartz vacuum tubes, which may possibly not occlude gases 
in their walls. It would then be possible to test the question 
as to what is the actual vehicle of vacuum discharges. 
Perhaps there is also an opening for incandescent lamps made 
of quartz. 

(A. Duroun, Comptes Rendus, March 19, 1900.] 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Jan, 12, 19000 Kingston 
(Municipal) 22, 1800 n CUBA: z: 


irt 


ham (Company).... 15, . pool (M .... e Ju 2 
Blackburn (Municipal) . . . Jan. 19, 1900 Londonderry (Municipal) .. Feb. 16, 1900 
unici .. Sept. 29, 1890| Manchester (Munioi AAT d 
A ot (Co.) » 


se Nov. 24, 97 Tyne (00) April 1 v 
2 2 oo A 14, [1] unici ) Dec. 15, , 
E 12, „ + nnd . Oct. 


" 
*"09»900909 


Charing Cross (Municipal)..Mar. 9, 1900 

Chelsea (Londen) 10 .. Mar. “i 

Cheltenham (Municipal)....Nov. 10, 1899 
ester (Municipal) Jun 


eeeseees 


Prescot, (Company) ae s 
Co: 
E ee 


va us di LII Com ee 
DASE Haie SNe ae bs 
Feb. 9, „ |St.James' & Pall Mall(Co.)..Feb. 16, 1900 
. an. 26, ,, St. Pancras(Vestry)........ 1999 
(Municipal)...... chad 24, 1890| Sheffield (Municipal) 
un 


v«e90«e,n00 SST &—) #+$+#8 | 2A wA Ws Wut. v VOU „ „ „„ „ 


Aug. 5,1896 
ipall ——— 


1 
Sept. 1, 18909 Sunderland (Muni 
Taunton (Mun 


26 „„ „„ 


Huddersfield (Municipal) ..Oot. 
Tall Vestry) .. . --— 
Kensi'gton & Knightsbe'(Co.) Mar.16, 1900 
Kingston-upon-Hull (Mun.) June 9, 1899 


Woolwich (Company) ...... 
Yarmouth Ganteipalz 
The Oxford Electric Oo. (Ltd.). 


The accounts of the Oxford Co.’s undertaking for 1899 
present a by no means brilliant aspect. As the following 
table indicates, at no period has the progress of the concern 
been anything very rapid, but the results which are sum- 
marised in our first table this week partake, we fear, rather 
of the nature of a retrogression :— 


«a ov. LL] 


Y No. of con- |Equiv.8c.p.lamp Output. Plant capacity. 
oM sumers. connections, Units sold. Kilowatts. 
1893 E 7,670 103,895 240 
1894 is 11,206 157,257 240 
1895 225 15,003 633 540 
1896 270 19,058 291,640 600 
1897 340 21,364 543,567 630 
1898 420 ,928 374,033 630 
1899 500 29,538 426,720 630 


— ꝶ— — — — — — — — — 


It will be noticed that the lamp connections last year show 
a relapse in the rate of inorease from about 21:4 per cent. in 
1898 to not quite 14 per cent. The increase in the output 
shows an improvement from not quite 9 per cent. to over 14 
per cent. On the other hand, the load factor has very 
materially fallen in value—viz., from the 12-2 per cent. of 
1898 to 10:2 per cent. last year. Perhaps this is the reason 
for the slight increase in the aggregate costs. These latter 
are, in the circumstances, not abnormal. 

Looking down the items of generating charges, our atten- 
tion is arrested by the rather high fuel charge, and by the 
excessive and increasing “repairs and maintenance item. 
The former is perhaps explained by Oxford’s situation. The 
persistently high repairs item is, however, an unfortunate 
sign. The two other generation charges present very satis- 
factory figures. 

Owing to the slight increase in the average revenue, the 
percentage to it of the total costs has been slightly lowered 
and the gross profit well maintained. It is satisfactory to 
find that £1,000 has been placed to the reserve and renewal 
of plant account.“ Interest charges absorbed £1,742; £185 was 
written off the prime cost of the hire purchase installations, 
and £58 from office furniture. The balance available for 
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Date of Commencement o, De Ine LOGE. 
stem of Supply -( meses ous ous cus — 
Chief Engineer.......— mmm A r 
YEAR ENDED DEC. 31,1898. 
QUANTITIES— 
Units generated —— —— — — — — — — — — — — 522,835 
„ sold to consumers --. 528,977 
„ sold for public lighting, &e, „e. se sæ sas sas wot sas sam +++ 45,056 
” used on works TELLE tt ft ttt AL ADT 2 €— 
UNITS SOLD PER 8 C.P, LAMP CAPACITY „sm sa se >= 19°0 
Maximum supply demanded „e. -- 549 kilowatts 
Number of public m ———————— 32 arc, 48 glow 
Number of consumers 24 420 
Connections to mains in 8-c.p. lamp -L 25,928 
CAPACITY OF PLANT IN 8-C.P, LAMPS sues 19,709 
CAPACITY OF PLANT IN KILOWATTS ... 222 630 


CAPITAL— 
hare „„ oe eet liL] LZ, Luo L:iooln eee 
ng Debenture charges). 


„ „ „ „ „ „ „ „ „„ „ n9 „ „ „4 „ „ „4 t . „ t m t eee 


Loan (including Debenture charges)... — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . — 
Share (unissued) .......— == wee wee sos sos san ee wee 


Share (uncalled) .......—.—. —————— 
Loan (including Debentures) Pam ra n m pm mt m n 
REPAID (TorALTL) . mo =s oun o o + pas oan ama ant oos bas ooe 


RESERVE OR SINKING FUND „e.e 222. 
DEPRECIATION FUND ot pot co „„ „„ „„ 
EXPENDED (TOTAL) .....-.-.-.- 


Lands and buildings [^ += oe eee eee Oa eee eet eee ee + ee eee 
Plant I-1717111- 11 11-11 IIIIT Do Oe See ee + Ot be Oe + ee ee eae Fee 
Mains IS SIL LI Dr II ETT I DM VLLLILLLLL.LALL LLLI. .]] 
Miscellaneous ——Ó—— 
BALANCE OF CAPITAL ACCOUNT. 22 
REVENUE— Per unit sold. Total, |Per unit sold. 
8 353. 5 998d. £10,684 6 010d. 
Revenue from supply — at cat edt — Á€ 8,619 5°530d. 9,711 5°462d. 
aS F cosveisccveceusamaces 8 à 153 0:098d. 186 01054. 
P public lighting — - 441 0:2834d. 475 0°2674. 
" sale of lamps, &... — 9 — -— 25 0:0144. 
miscellaneous sources eren 128 0:0824. 286 0:161d. 
EXPENDITURE OUT OF REVENUE- 
r See bubba ROSOREN £4,667 2°932d. | £5,270 2:965d. 
Wie Sb 3,164 2˙032d. 3,672 2'065d. 
Generation of electricity . sass MARQUE 2,888 I'854d. 3,428 1:930d. 
Fuel (including MENS ad EIC „ 1,015 0 652d. 1,126 0°634d, 
Oil, waste, water, stores T —— t€ 84 0:0544d. 102 0:057d. 
Wages ab tation Loire reote eee esse — 861 0°552d. 878 0°494d. 
Repairs and maintenance at station —— 928 0:595d. 1,321 0°743d. 
Distribution of electricity | ....... e METH = 276 0°177d. 244 0:137d. 
Li -—€—————— —— x 194 0°125d. 179 0°101d. 
Repairs, renewals of mains, &.. 82 0°053d. 64 0°036d. 
A/ :::: —5 — —? — 
Attendance III — — nr RA GI 2 T 
F 4 iecsshbopesvestr E — 88 PE — "c = 
MANAGEMENT AND PROPERTY CHARGES............... 1,503 0:964d. 1,598 0:893d. 
Royalties — e ——ů Ath — 2 22 En nil = nil — 
P Lesern Dio Vprtap ie vei . 328 0"211d. 2 0:18 1d. 
Managemeni .. . errem 1 1,176 Od. 1,276 0'7 18d 
N E S 6 N 817° 0:525d. 856 0:482d. 
0 ͤ Ü cus eaa 85 0°055d. 55 00314. 
Establishment charges . E 127 00824. 180 | 01014. 
Lu Gharqel, Ke iiss ios bind bn o pav n npa Lid Em PA ERA Pa o 1464 0:0944d. 185^ 0:104d. 
X to mean % to mean 
FINANCIAL RESULTS— T enemade N pepenyude 
WORKING PROFIT FOR TRA. ebd £4,674 | 536% | £5,416 | 583% 
Sum carried to Depreciation Fund... 250 0:286% ,000 1:08% 
Sum carried to Reserve or Sinking Fund ....... 25 0:029% 238 0:256% 
Net interest on loans (incl. Debenture charges) .. 1,614 1:85% 1,742 1:88% 
BALANCE FROM LAST Acc Nr... msme 19 0:022% 85 0:092% 
rw AVAILABLE FOR DISTRIBUTION, £o. ...... 2,585* 2:96% 2,573 277% 
ORDINARY DIVIDEND PAID side pi ( S4 coos = 5% = 5% =a 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 50% 49:3% 
Expenditure per kilowatt capacity ..... " £7. 8s. 2d. £8. 78. 5d. 
REVENUE PER KILOWATT CAPACITY rr £14. 168. 7d. £16. um 10d. 
Expenditure per 8-c. lamp capacity .. . m. Š 4s, 84d. 4d. 
REVENUE PER 8-C.P. LAMP CAPACITY ..... laevis - 9s. 6d. ix 10d 
REVENUE PER 8-C.P. LAMP CONNECTED .......... 78. 24d. 7s. 24d 
Price charged for lighting, per unit .es.......=. varies 7d. . 
Price charged for power, per unit.. 9 5d. [per ann. [price 
Price charged for public lis lighting .. VIE CHEMIN RENTES . £24 & £18. 103. per arc1£652 per ann. contr: act 


OXFORD.— REMARKS- d Inclusive of £1,833 on public Tem 
rendered. c Includes directors fees, £415. 
auditing, £10 advertising, and £26 '' carriage and carting.” 


on accumulators, and £4,339 on meters. 
surance, £32 auditing and £87 ' 
on debenture stock. 


‘carriage ard carting.’ 


DEC. 31, 1899. 


High-pressure continuous- current transformers, 


575, 867 


217 
480 kilowatts 
32 arc, 48 glow 
500 


29,538 
19,700 
630 


b Not separately 
d Inclusive of £65 insurance, £32 
e After deducting £218 
net expenses attending issue of capital. / Includes £1,333 on public lamps, £2,965 
g Over- -expended. h Includes £48 to in- 
i Inclusive of £52 premiums 


b After deductin 
£250 towards re 
d By discounts. 

cludes £26 to auditing, £25 to insurance, and £5 


2 
written off preliminary expenses and £150 Wn off 20 681 
C 
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The Cambridge Electric Supply Co, (Ltd.) 
November, 1892. 
Alt.-curr. trans, sub-stations and house trans. 
John H. Barker. 


1 are 


DEC. 31, 1898. 


90 
92:8 
92:6 
977 
11:0 
8677 
190 
893 
196 
37.1 
29:0 
3:59 
3:53 
£7,382 | 6807d 
6769 | 62424. 
318 | 0:293d 
25 0 021d. 
272 | 02514 
£3,564 | 32987d. 
2592 | 9390d. 
2,587 2:3 40d. 
1189 | 1:097d. 
173 | O0-160d. 
858 | 077924. 
317 | 02924. 
55 0*05 1d 
55 | 0051d 
972 | 0:896d. 
408 O Sd. 
564 0:520d. 
404 073d. 
} 101 | 090934. 
59« | 0-054d 
Total Pag — 
23818 841% 
00 | 060% 
^" | 01564 
146^ | 03927 
3259- 7.180% 
77 "e, 
48:33, 
£6. 158. 10d. 
214. 18. 2d. 
da, dd. 
98. Od. 
bs. 107d. 


7d. to 5ꝗd.“ 
£22. 188. 6d. per are 


DEC. 31, 1899. 


454,092 
298,392 
297,204 
1,188 
11,517 
18 
845 kilowatts 
l are 
383 
28,123 
400 
E —  — 
Per kilowatt 
capacity. 
2190 
57.572 110 
57,572 110 
42,428 80 8 
5.770 11°0 
36,658 69°9 
1,750 3 
59,185 113 
11,267 21:5 
26,715 50:9 
19,572 46:9 
1,833 3°49 
—1,613* — 307 
: Per unit sold. 
£8,694 6:990d. 
7/16 | 6205d. 
318 0:280d. 
18 0:0144d. 
612 04924. 
£3,779 3 040d, 
2,710 2:180d. 
2 625 2-120d. 
1,256 1°010d, 
182 0°146d, 
806 0:6484, 
391 0°315d. 
75 0*060d. 
75 O Cd. 
1069 0 860d. 
457 0°368d. 
612 492d, 
450 0°362d. 
60 | 0:048a, 
1027 0:0824d. 
Total. cap.exp'nded 
£4,915 9:27% 
750 1:41% 
68 | 01287 
124 0:234 7. 
3,822" T2175 
1%, — 
43:5% 
£7. 4s. Od. 
£16. 11s. 0d. 
4s. 74d. 
108. 74d. 
68. 2d. 
7d. to 54d. 4 


£22. 10s. Gd. per are 


CAMBRIDGE.—REMARKS—a Includes £26 to auditing and £23 to insurance. 


£147 directors’ remuneration for 1897, in arrear. c After deducting 


uction of preliminary expenses and £84 written off suspense account. 


e Over-2xpended. F By cash discounts and sundry receipts. g In- 
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distribution—swelled by £85 brought forward and £52 | distribution mains the connection or removal of a section of 


premium on debentures—afforded an ordinary dividend of 
5 per cent. 
The Cambridge Electric Supply Oo. (Ltd.). 

It is highly gratifying to note the steady and uninterrupted 
progress which is being made by this concern. During last 
year the equivalent lamp connections rose slightly over 12 
per cent., the equivalent of 8,048 8 C. p. lamps being added 
to the circuit. The output shows an increase of about 14:6 
per cent. over that of 1898, the total number of units sold 
being 298,892, for which an average total revenue of 6:99d. 
per unit was received. This is rather a high average price, 
and we imagine it would be politic somewhat to reduce the 
tariff in force, especially in view of the perceptible drop which 
has oceurred not only in the rate of increase of the output, but 
also of the lamp connections. 

With the exception of repairs and maintenance at the 
station, all the important items of cost have suffered reduction. 
The figures presented by the several: items of the Cambridge 
cost sheet for last year are representative of or slightly under 
the average values ob:aining in company undertakings of 
similar magnitude in 1898. The total costs stand at about 
0:25d. below the averago. 

A working profit of £4,915 was made, out of which £750 
was placed to the depreciation fund, the interest charges 
amounting to £68. After further deductions in respect of 
the suspense account and preliminary expenses, there remained 
a balance available for distribution of £3,822, permitting of 
& repetition of the previous year's dividend of 7 per cent. 

The following table furnishes an idea of the progress made 
since 1891 :— 


Veir No. of | Equiv. Jamp Output. Total costs Ordinary 
ar. consumers. | connections. Uni's sold. per unit. dividend. 
1894 250 11,644 112,084 | oie 23% 
1895 2609 14,660 150,510 4531. 33 
1896 287 18,655 197015 , 3804. 5A 
1897 529 21,195 221,507 375d. 67, 
1898 365 25,080 260307 | 3294. | 7% 
1899 383 28,1285 298,592 3˙CAd. 7% 


THE “PARTRIDGE” HIGH-YOLTAGE SAFETY 
DEYICE. 


The protection of electrical circuits from abnormally high 
voltage, arising from accidental or other causes, probably had 
its earliest illustration in the lightning guard, the necessity 
for which arose when aerial wires were first used in connection 
with telegraphy. Since the introduction of the telephone, 
the electric light, and circuits for the transmission of power 
and for electric traction, similar protecting devices for guard- 
ing against the effects of lightning have from time to time 
been rendered necessary where aerial wires have been used. 
But where the circuits carry a large amount of power, the 
ordinary spark-gap apparatus is insufficient to guard the 
circuit from breakdown, for the flash across the gap 
breaks a path for the electrical power of the circuit, 
and a continuous flash across the gap. takes place, 
the line being very speedily broken down from. this 
cause. In order to obviate this, various devices have been 
introduced, such as spark-gaps between two metallic horns so 
constructed that the convection currents caused by the spark 
raise the spark upwards to a point where the gap is so wide 
that the voltage is no longer able to maintain the spark. This 
form of self-extinguishing lightning protector has been 
extensively used on electric power circuits with aerial lines. 
The abolition of aerial conductors on systems of electric 
supply mains in this country has not, however, removed from 
these mains the dangera which arise from excessive high 
voltage momentarily occurring. It is true that lightning does 
not atfect these mains, but an equivalent effect is produced by 
the inductance and capacity of the cables and the apparatus 
connected to them whenever any portion of the circuit is 
connected or removed from the rest of the circuit. Thus, 
for example, in a system of high-voltage alternate-current 


the circuit at the switchboard is liable to cause momentarily 
as much as a 50 per cent. or even greater rise in the pressure 
on the mains, The danger of even a temporary rise of this 
magnitude is considerable, owing to the liability of breaking 
down of transformers and other plant placad across the mains. 
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Fra, 1.—The “ Partridge ” High- Voltage Safety Device. 


The problem of providing a reliable and quick- acting device 
to guard against thi; evil has occupied for some time the atten- 
tion of Mr. G. W. Partridge, chief engineer to the London 
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Electric Supply Corporation, with the result that a very 
ingeniousand perfect form of apparatus has been evolved by him. 
The final form of this instrument is shown in Fig. 1, which 


is engraved from a photograph of-an instrument we recently 
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had an opportunity of observing in operation at the transformer 
station of the London Electric Supply Corporation at 25a, Cock- 
spur-street, London, S. W. The action of this instrument is 
best explained by reference to Fig. 2, which gives a diagram 
of the internal connections of the instrument and shows its 
connections to the cables. In this figure c is the inner and 
c, the outer conductor of a concentric cable to be protected. 
Connection is made from the inner conductor c through a gland 
in the box to an insulated nob, v, which makes, with the nob ri. 
an adjustable spark gap. The path of the spark after leaping the 
gap is from v, to a, one of a pair of metallic horns, the width 
between which increases with increasing height. The other 
horn is shown at J. The gap between these two horns is 
normally short-circuited by a metallic lever, 4, which is 
pivoted at s, the other arm of the lever carrying an iron 
core, i, which is suspended at the. mouth of a solenoid, k. 
The circuit of the spark is therefore first across the gap, 
then by the horn a and along the lever ^, whence it passes 
through the coils of the solenoid & and finally through a 
resistance, d, to the outer conductor e It will thua be seen 
that the passage of any considerable discharge across the gap 
will energise the solenoid and attract the iron core, thus lift- 
ing the tip g of the lever until this strikes the outer horn l 
at the point Ii. The torrent or flash which will be produced 
between the horn a and the tip g will at this point, /,, be 
transferred to the two horns at a point where the gap is suffi- 
ciently wide to allow the convection currents to lift the flash 
bodily upwards until it is extinguished by the widening 
between the upper part of tbe horns. In operation this 
piece of apparatus is remarkably prompt. We saw portions 
of the circuit rapidly connected and disconnected from 
the mains; and whenever tho pressure rose more than 
25 per cent. above the 10,000 volts normal pressure 
the apparatus promptly set itself in action, and in a small 
fraction of a second the earth discharge was effeotively 
extinguished. We may mention that the percentage rise 
above the normal pressure required to put the apparatus in 
action is adjustable, the spark-gap between the nobs v and v, 
being adjusted by means of a set screw. It is further to be 
noticed that in this form of apparatus the whole of the 
exposed parts are normally dead, being connected to the 
outer concentric cable; all the live parts are contained 
within the box ani also being carefully insulated. 


CORRESPONDENCE. 


MOTIVE POWER FROM PUBLIC SUPPLY MAINS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: On reading through your leading article on the above 
su bject in the current issue of the journal, I find that there 
are some statements and many deductions which are inac- 
curate and convey wrong impressions. I hasten to point these 
out, as I am quite sure that you desire equally with myself 
that facts alone should be relied upon. I am quite at a loss 
to know how you arrived at the conclusion that the figures 
given for the costs in Table III. of my Paper are merely esti- 
mates based upon an assumption, as the very opposite is the 
case, and is so stated clearly in the Paper. 

No one deprecates assumed figures and estimates based 
thereon more than myself, nd I have been 8 practical pro- 
test against such a basis of argument or even for illustration 
in all my Papers and writings. Had my figures been as you 
assume, the Paper would not have bten worth while bringing 
before any institution. In addition, I list the following 
remarks to your comments :— 

1. The price per unit for motive power in Bradford is 1d. 
for all purposes other than warehouse cranes. These are 
charged at 2d. 

2. There has been no sliding scale, from 2jd. to Id. for 
motive power in Bradford for nearly 12 months. 

9. The price of gas is 23. 8d. per 1,000 cubic ft , as stated. 

4. The entire figures in Table III. ara actual accounts as 
rendered by the different departments of the Corporation. 


5. The Remarks are those of the consumers whose names 
are given. l 

6. The case of the printer, upon which you comment, is 
merely an accentuated instanca of what losses small printers 
must incur when running shafting all day. Nothing farther 
is pretended, in this or other instancas, than a record of fact. 

I enclose another copy of my Pap2r on Electrical Driving 
in Factories,’’ and a table showing the progress of the 
Corporation electricity undertaking at Dradford.—Yours, &»., 

Bradford, April 9. ALTRED H. Gissines. 


[Our data for the price of electric power at Bradford were 
taken from particulars furnished us by the Bradford Corpora- 
tion electrical engineer at the commencement of this year. 
With regard to the Table III. of sample installations at 
Bradford, we reprint below Mr. Gibbings’ remarks on this 
table, from which it will be seen that the table is said to be 
based on rough calculation,“ and in which we venture to 
assert there is no explicit statement that ld. per unit is 
actually charged for power at Bradford: 

“I am personally acquaiated with the details of machinery and opera- 
tion in each of the iastances given ia this list, and I may therefore 
state that some rough calculation was mide in each case as to the 
possible economy to bə effected in changing from the ons form 
of power to the other. With the exception of the last four consumers, 
the economy proved in practice is far more than that anticipated, 
aud such a result indicates coaclusively that the losses die to running 
shafting and other gear in conaection with and necessary t> it are very 
much greater and of more importance than it is possible to ca'culate. Ia 
the last four instances given in Table III. the usera elected to continue to 
use their shafting, merely replacing the gas engins with one electric motor. 
It serves to prove at least that electricity at ld. per unit is no more 
expensive for power p irposes than gas at 2s. 3d. per 1.0)0 cubic ft. under 
similar conditions, but it ia regrettable to find coasumera quite satisfied to 
pay more for the actual power they require than there is any necessity for." 


—Ep. E.] 


LEGAL INTELLIGENCE. 


— . — — 
Eastern and South African Telegraph Co. v. The Capetown 
Tramway Companies. 


JUDGMENT. 


On Tuesday, March 13, judgment in this action was delivered in 
the Supreme Court at Capeto en by the Chief Justice (the Right 
Hon. Sir J. H. de Villiers, K.C.M.G.), who saul: The plaintiffs carry 
on the business of transmitting telegraphic messages by cable between 
Capetown and Europe, and the defendants carry on the business of 
conveying passengers in Capetown and its suburbs in cars propelled by 
electric power. The entire system of the tramways in Capetown is 
worked from one generating station. Current is conveyed to the car by 
overhead wire with a pressure of electricity far higher than the earth or 
the rails. The cars take their power by means of a rod on the top of each car, 
which runs underneath the high-pressure trolley wire. The electric 
current gces down the rod, passes through the motors on the car, and is 
returned to the generating station through the rails. In the course of this 
return a portion of the current escapes into the earth and causes electrical 
disturbances at a considerable distance from the place of escape. The 
effect of these disturbances upon the telegraph cable used by plaintiffs is a 
peculiar one. When the earth current reaches the outside sheathing of 
the plaintiffs’ cable lying on the bottom of tle sea within the area of dis- 
turbance, this sheatbing picks up a portion of th: escaped current. So 
long as th's current flowing along the sheathing is steady and of 
constant magnitude and direction, no effect is produced on the electrical 
apparatus for signalliog the meseages at the plaintiffs’ Capetown station. 
But if the tramcara are constantly starting and stopping, the current in 
the sheatbing is constantly changing its magnitude and direction, with the 
result that the copper conductor or core iuside the cable has a current 
induced in it, which has a disturbing effect on the signalling apparatus. 
The plaintiffs, by laying a second cable as nearly as possible parallel and 
near to the existing caule as far as Robben Island, have succeeded toa 
considerable extent in reducing the disturbing effect of this induced 
current, but allege that in ihe meantime they had sustained considerable 
damage from loss of business occasioned by the delays in transmitting 
mes · ages. A completelyefficacious mode of neutralising the effect of the 
disturbance would have been to lay what is described as a twin-core cable 
some distance into the sea. The twin core is enclosed in the same sheath- 
ing, but one of the cores is fastened to the theathing of the cable some 
distance out to sea. The going and returning conductors being thus 
placed as clozely together as possible, become subject to the same disturb- 
ance produced by any outside cause, and iuduction is thus prevented. 
There is some difference of opinion among the experts as to what 
the length of such twin-core cable should be to overcome the electrica! dis- 
turbances of the plaintiffs’ instruments, but it is generally agreed that 
such a cable, if of sufficient length, is the only certain remedy. Accordingly, 
plaintiffs in their claim for £50,000 as damages include the cost of laying 
a twin-core cable to Robben Island and the capitalised cost of maintaining 
such a cable, in addition to damages for loss of. business and for expenditure 
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incurred by them in experimenting and laying the parallel cables on to 
Robben Island. They also ask for an interdict restrainiog defendants from 
eo working their tramways as to injure plaintiffs in their business. The 
Acts under which defendants have constructed their tramways are those of 
1895 (two) and 1896, but no legislative authority was ever asked for or 
obtained for the construction of a comparatively short section of the tram- 
way, namely from the Toll to Mowbray, although that section connects the 
other portions of the system for which due authority has been obtained. 
As to the escape of electric current from this section, plaintiffs rely upon 
the common law as entitling them to relief, and as to the remaining portion 
of the system, upon the provisions of the fourth section, sub-section (d), of 
Act No, 22 of 1895, and corresponding provisions of other Acts of Parlia- 
ment. The terms of this sub-section (d) are as follows: The company 
shall, aubject to the provisions of this Act, have the right — 

(d) To erect, maintain, and work all necessary power and stations ; 
subject to the approval and in accordance with any resolution or standing order of 
the Council, . . . Provided that . . . the company specially undertakes 
that in the event of any electric leak taking place and any damage being thereby 
caused at any time by electrolysis or otherwise, it will reimburse and make good to 
the Council or other body or person all costs, damages, and expenses to which the 
Council or other body or person may be put by reason thereof; and provided, 
further, that nothing in this Act contained shall entitle the company to use the 

_ Tails of any of the said lines of tramway as a part of its system of conductors for 
the return electric current without the consent of the Council first had and 
obtained. 
In the other Acts the consent of the road authority is required, and it 
is admitted that for the whole of the defendants’ system of tram- 
ways the consent of the Council or other road authority has been 
duly had and obtained. The first question, then, which arises is 
whether the damage said to have been done to plaintiffa is covered 
by the words “in the event of any electric leak taking place and 
any damage being thereby caused by electrolysis or otherwise." It is 
reasonably clear from the evidence that it would be practically impossible 
so to insulate the rails as to prevent a portion of the current returning to 
the generating station from escaping. That this danger was present to 
the mind of the Legislature is clear from the proviso that the rails should 
not be used as part of the system of conductors for the return electric 
current without the consent of the road authority. The effect of such 
consent, when given, would be the same as if the Legislature had expressly 
and directly authorised the use of the rails for the return current. Now, 
supposing the Legislature had given euch authority, it is extremely 
improbable that it would have required an undertaking from defendants 
to be liable for any damage whatever that may be caused by any escape of 
current from the rails. At all eventa, if such was the intention of the 
Legislature, nothing would have been easier than to find appropriate words 
for the purpose. For instance, if the fourth section had enacted that the 
company undertakes that in the event of any portion of the electric current 
escaping and causing damage, the company will reimburee the damages," 
and so on, the last proviso would not have protected the defendants. 
But the undertaking is more strictly limited, for it is confined to the case 
of a "leak" causing damage “ by electrolysis or otherwise." According 
to Dr. Johnson, & leak is *a breach or hole which lets in water." 
According to Webster a!so, this is the primary meaning of the substantive, 
but the secondary meaning is "the oozing or passing of water or other 
fluid through a crack, fissure, or aperture." The Imperial Dictionary 
gives practically the same definition of the term. The word leakage 
no doubt has a somewhat wider meaning, but that is not the word used 
in the Acts, Electricians have applied both words to the passing 
of an electric current from a conductor, but there is a difference of 
opinion among the experts who have given evidence in the pre- 
sent case as to whether the word  ''leak" is applicable to a 
general and gradual escape of the electric current from the ra‘ls. No 
good purpose would be served by an analysis of their evidence, and 
I accept Mr. Jacob's views as substantially correct. Being asked whether 
he would call an escape of electricity from the rails, uuinsulated, on 
its way to the earth, an electric leak, he answered, “ No, I should not call 
it a leak, because we do not call it a leak when it is going into an actual 
conductor. It is forming a mass of conducting area which is better 
than the other mass of conductor, that is all. You can hardly call it a 
leak, because you cannot possibly etop it. We would call a leak a hole in 
the gutta-percha or some other insulation which we could mend at any 
time." Being asked to illustrate what he meant hy a "leak," he said, " I 
should take it to be a hole in the gutta-perch round the cable, or the 
touching of one of the trolley wires by another wire, causing a leak to 
earth.” Mr. Jacob further pointed out that complete insulation of the 
rails would be practically impossible, and that it would be positively 
dangerous, * because you would get exactly the same current as from the 
trolley wire." Mr. Jacob was asked: As Mr. H. D. Wilkinson admitted, 
quite apart from accidents, if the iron-tyred wheel of a cart drove 
over the rail, that would send the current to earth?” Anser: Of 
course it would; you would be connecting the whole system to 
earth. It is not the difference of voltage that now exists between the 
rail and the earth; it is the whole of the voltage you would get, 
exactly as if you touched an electric wire that is all insulated.” Iam 
clearly of opinion that the Legislature, having sanctioned the use of 
the rails for the return current, did not intend to comprise in the term 
“leak” the necessary escape of current from such rails. But assuming 
that the term has the wider meaning contended for by plaintiffs, the 
question still remains whether the disturbances to their signalling appa- 
ratus can be fairly regarded as damage caused by c'ectrolysis or other- 
wise." Several cases have been cited as to the proper construction of 
general words following terms more specific, but it is difficult to lay down 
any rule of construction which shall b3 applicable to all cases, The general 
words must be read hy the light of the statute as a whole, but the fact 
that they immediately follow some particular and specific word cannot be 
lost sight of. The Legislature would not have specified “ electrolysis ” as 
one of the forms of daa age for which the defendants should be liable if it 


had intended that the liability should extend to every possible form of 
damage. The general scope of the statute asa whole, and of sec, 4 in 
particular, satisfies me that the term “or otherwise should be confined 
to forms of damage of a similar kind to electrolysis. It must be a 
physical damage, such as the fusion of some metal, and not a mere 
electrical disturbance of signalling apparatus caused by induction. lam 
of opinion, therefore, that the Acts on which plaintiffa rely do not assist 
them in fixing liability upon defendants. The question still remains 
whether under the common law defendants are liable for the di-turbance 
35 far as it proceeded from the short section of tramway for the construc- 
tion of which no legislativeauthority has been given. They are not trespassers. 
on the roadway, for they have the sanction of the proper road authority 
for the laying of the tramline and the running of cars on the line. S) 
long as they carry on their business in such a manner as not to endanger 
the public or interfere with its use of the roadway, they must be regarded 
as carrying on a lawful and honest business, as if the land on which the 
rails are laid were their own. The rule would apply to them, as it does 
to every owner of property, that they must use their property in sucha 
manner as not to injure the rights of others. The question still to be 
determined is whether the ríghts of plaintiffs have been in any way 
injured by the acts of defendants. It is cifficult to ascertain at 
the outset what particular legal right of plaintiffs has been injured. 
There is an escape of electricity from defendants' rails which spreads over 
& vast area of the earth ; this current is taken up by the sheath which 
surrounds plaintiffs’ conductor, and by a process known as induction a dis- 
turbance takes place on plaintiffs’ delicate signalling apparatus on the 
sudden stoppage of defendants’ cars. The quantity of electricity which 
causes this disturbance is infinitesimal as compared with the total quantity 
transmitted through defendants’ rails, and does no damage to anyone 
beyond disturbing the sensitive instrument used by plaiutiffs for trans- 
mitting telegraphic messages. That no doubt caused some loss to plaintiffs’ 
business, but does that damage constitute an injury for which defendants 
are liable? In the case of “Struben v. Capetown District Waterworks 
Co." it was held that a person who, by digg'ng a well in his own land for 
the bond fide purpose of improving the value of such land, abstracts 
underground water finding its way in undefined channels, is entitled to 
such water, although the abstraction may cause a diminution in the supply 
of other wells, or even of a public stream. The owners of the other wells 
are damaged by the loss of water, but as they have no legal right to claim 
that water percolating in undefined channels shall not be disturbed, they 
have no remedy against the person who disturbed it in the exercise of his 
legal rights. It may be said, however, that plaintiffs do not complain of 
something being taken from them, and that the analogy of water being 
accumulated by one owner and let loose on the land of another would be 
more to the point. In the case of the “ Victoria Diamond Mining Co.” it 
was held that defendants, who, by piercing a barrier left in a tunnel con- 
necting a shaft outside a diamond mine with their claims within the 
mine, had thrown a body of water on the plaintiffs’ claims, which would 
not have come to such claims in the ordinary course, were guilty of negli- 
gence and liable in damages. The English case of Fletcher v. Rylands“ 
was cited, but the decieion of the Appeal Court was founded upon the well- 
known action aquae pluviae arcendae of Roman law as adopted by the lav 
of Holland. That action was originally applied only to the case of ram 
water, and was extended by this court to the case of water accumulating 
in a mine, but there appears to me to be no analogy between the direc: 
damage caused by a rush of water accumulated by the negligence of an 
upper proprietor and the indirect damage caused by the subtle 
escape of electric current into the earth with no other tangible 
effect than the disturbance of delicate telegraphic apparatus Th: 
damage mut be the direct consequence of the negligence. The 
analogy between such direct damage and the incidental damages resulting 
from defendants’ operations is very far sought. But even if the analogy 
were complete, it is.by no means clear to me that there was such a degree 
of culpa on the part of defendants as to render them liable under the law. 
They had the right to use the rails for the transmission of the electric 
current over portion of their system, but they had the consent of the 
proper road authority to lay the rails, at all events on the portion for the 
construction of which they have no legislative authority. The busines 
they were carrying on was lawful and beneficial to the public, and on the 
short section in question they made use of the method authorised by the 
Legislature for the remaining portions of their system. That method of 
employing electricity as a motive power appears on the whole to be the 
best hitherto invented. The plaintiffs mainly rely upon the decision of 
the House of Lords in “ Fletcher r. Rylands, where it was held tha: if 
the owner of land brings upon it anything which would not naturally come 
upon it, and which in itself is dangerous, and may become mischievous 
not kept under proper control, though in so doing he may act without 
personal wilfulness or negligence, he will be liable in damages for any 
mischief thereby occasioned. That was a case of direct injury to the 
lessee of certain mines under land adjoining a close belonging to a mll 
owner. The mill owner employed competent persons, an engineer ania 
contractor, to construct a reservoir, but they took no care to block certain 
vertical shafts which communicated with the land above, The result wa3 
that the water introduced into the reservoir broke through some of tbe 
shafts, and after flowing through certain old passages flooded the mine. 
Tnere seems to have been such want of due care and skill on the part of 
the engineer and contractor as would under our law render the mill oan“ 
liable, but the decision proceeded on the wider ground that if a pers» 
brings or accumulates on his land anythinz which, if it should escape, may 
cause damage to his neighbours, he does so at his own peril. I cannot find 
any authority in our law which goes quite as far. No doubt the facts of 
the escape and damage would afford prima facie evidenee of negligence, but 
where it is proved that the person causing the damage could not hare 
reasonably expected that the work would damage his neighbour, and that 
he and those employed by bim have ured all due skill and care in the 
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execution of it, the presumption of negligence would be  ebutted. 
In the case of National Telephone Co. v. Baker Mr. Justice Kekewich 
expressed it as his opinion that a person who creates on his laud an electric 
current for his own purposes, and discharges it into the earth beyond his 
control, is, on the principle of Fletcher v. Rylands,” as responsibls for 
the damage caused by that current as he would have been if he had dis- 
charged a stream of water. This opinion, however, was not necessary for 
the decision, which was in favour of the tramway company on the ground 
that the company had acted under a provisional order of the Board of 
Trade, and had used the best known system of electric traction, being the 
same system as that used by defendants in the present case. 

“ American law," continues Mr. Justice Kekewich, “ apparently holds the 
owner of land used for a non-natural or extraordinary purpose responsi- 
ble for the consequences of such user to his neighbour only when they 
result from that owner's negligence. . . . It seems to me that if the 
principle of Fletcher v. Rylands’ bad been fully adopted in America, the 
conclusion of the court in the Cumberland company case must have been 
different. I believe that in Scotland, too, the principle of Fletcher v. 
Rylands’ has not been accepted, and is not regarded as consistent with 
justice between man and man. It does not fall to me to consider so large 
& proposition. The principle is thoroughly well settled here, and my duty 
is merely to consider whether it isapplicable. . . The electric cur- 
reat may be more erratic than water, and it may be more difficult to 
calculate or to control its direction or force, but when once it is estab- 
lished that the particular current is the creation of or owes its special 
existence to the defendant and is discharged by him, I hold that if it finds 
its way on to a neighbour's land and there damages the neighbour, the 
latter has a cause of action." 

If Mr. Justice Kekewich was right in holding that the question of negli- 
gence did not enter into the decision of the case of Fletcher v. Ry lande,“ 
I should certainly not be prepared to hold that it is a binding autho- 
rity in this court. But even if it were & binding authority, it does not 
appear to me to follow that defendants would be liable for the indi- 
rect and remote consequences of an eecape of electricity from their 
rails. Water dammed up in a reservoir is palpably a source of 
danger to lower proprietors. In the eame way the transmission of a 
powerful current of electricity through the trolley wire and the rails may 
be the means—under certain circumatances—of seriously damagiog 
property in the neighbourhood of the road by the direct action of conduc- 
tion. There would be no difficulty in holdiog that the legal rights of the 
owner of such property would be infringed by any damage thus done. But 
the legal right of plaintiffs to be protected against the elightest 
disturbance of their delicate apparatus caused by the indirect effect 
of induction is by no means clear. That right becomes still more 
doubtful when it is borne in mind that, by laying a few miles 
of twin-core cable, plaintiffs could have prevented the disturbance. 
It is quite true that plaintiffs were in the field before the defendanta, but 
when they first laid down their cable plaintiffs could not reasonably have 
expected that, in the ordinary couree of scientific invention and improve- 
ment, the whole area through which the cable went would always remain 
free from electric disturbance. The utility of the twin-core cable seems 
then already to have been known, but even if it had not then been known, 
plaintiffs, whose business it is to lay and use cables, might well have been 
expected, upon the discovery being being made known to them, to lay 
the short and comparatively inexpensive twin-core cable required to render 
their instruments safe against disturbance. The American case to which 
Mr. Justice Kekewich referred was fer an interdict at the suit of a 
telephone company against a tramway company, which had legislative 
authority to use electric traction for its cars along its whole liae, but in 
other respects it bore a resemblance to the present case. The opinion of 
the Court, after entering into an elaborate examination of the American 
and some English cases, concludes as follows :— 

‘The substance of all the cases we have met in our examination of this 
question is that where a person is makiog lawful use of his own property or 
of a public franchise in such a manner as to occasion injury to another, the 
question of his liability will depend upon the fact whether he has made 
use of the means wh:cb, in the progress of science and improvement, have 
been shown by experience to be the best; but he is not bound to 
experiment with rccent inventions not g-nerally known, or to adopt 
expensive devices, when it lies in the power of the person injured to 
make use (f an effective and inexpensive method of prevention. 
The damage incidentally done to the complainant is not such as is justly 
cbargeable to the defendanta, unlees we are to ho'd that the telephone 
company has a monopoly of the use of the eartb, and of all the earth 
within the city of Nashville, for its feeble current, not only as against the 
defendants but as against all forms of electrical energy which, in the 
ir of science and invention, may hereafter require its ue. 

e place our denial of an injunction upon the grounds: (1) That the 
de'endants are making lawful use of the franchise conferred upon them by 
the State, in à manner contemplated by the statute itself, and that such 
an act cannot be considered a nuisance in itself. (2) That, in the exercise 
of such franchise, no negligence has been shown, and no wanton or 
unnecessary disregard of the rights of the complainant. (3) That the 
damages occasioned to complainant are not the direct consequence of the 
construction of defendants’ raila, but are incidental damages resultiog from 
their operation, and are not recoverable.” 

For the reasons which I have already stated, plaintiffs are not entitled, 
in my opinion, to succeed in tbeir action either for damages or for an inter- 
dict, and the judgment of the Court must be for defeudante, with costa. 

Mr. Justice BUCHANAN said : At the close of the arguments the only 
part of the case on which I had any doubt was as to the use of that 


The action, National Telephone Co. (Ltd.) and Another v. Graff Baker 
(Leeds Corporation), was fully reported in The Electrician for Dec. 16 
and 23, 1892, and Jan. 20 and 27 and Feb. 10 'Judgment), 1893. 


portion of the tramway company's line which was not authorised by 
statute. After considering the case fully and carefully, and ia conaulta- 
tion with my brethren, I have come to the conclusion that the law as laid 
down by his lordship in his judgment now delivered is quite correct, and 
I fully concur in giving judgment for defendanta, with costa. 

Mr. Justice LAURENCE said: This is an action for damages alleged to 
have been sustained by plaintiff company in the working of their electric 
submarine telegraph cable by reason of the working of defendants' electric 
tramways. They claim for loss of business, for the cost of certain inveati- 
gations, for that of remedies which they have already tried and others 
which they now propose to adopt. There is no doubt that they have 
sustained damage and that their signals have been disturbed. The nature 
and causes of the disturbance have been clearly explained by the witnesses 
(by Mr. H. D. Wilkinson among others in the earlier portion of his evidence). 
There is also no doubt that plaintiffa can remedy this trouble by laying a 
t win-core cable and earthing the second core at some distance out at sen, 
though there is coneiderable difference of opinion as to the length of thia 
cable required in order to protect plsintiffs from any serious disturbance 
in the future such as has occurred since the tramways were first worked 
by electriciry in the latter part of 1896. "The question for decision is 
whether defendants are liable to compensate plaintiffs for this damage and 
expense. Plaintiffs allege that defendant companies carry on their operations 
under Parliamentary powers ; but it appeared at the trial that, as regards 
one small section of the line, between Woodstock and Mowbray, for a dis- 
tance, I think, of about & mile and a half, this is not the case, but that the 
line has there been laid on the main road with the permission of the 
Divisional Council, but without statutory authority. The real question is 
whether defendante, in working their system, either with or without Par- 
liamentary powers, have done plaintiffs a legal injury or actionable wrong. 
Several statutes have been cited, but in the material portions they closely 
resemble one another, and I*may take the Metropolitan Tramways Act, 22, 
1895, as typical. The plaintiffs rely in their declaration on sec. 28 (f) and 
sec. 4 (d). They do not specially rely on sec. 16, which does not seem to 
extend the liability, though it may to some extent be of assistance 
in the construction of sec. 4. Defendants in their plea specifically 
deny any damage within the meaning of these sections, and generally 
any liability to compensate plaintiffs. The plaintiff company, it may be 
observed, have not based their case on any allegation of negligence. I do 
not think they could bave done so merely on the ground that defendants, 
after obtaining permission, as required by the Act, had utilised their rails 
for the return current, instead of adopting one of the other methods which 
might have been employed. It seems that their system—especially where 
there is only & single line of rails—is probably, in the present state of 
electrical ecience, on the whole the most advantageous and convenient 
system, and at all events one which it is quite legitimate to employ. This 
appeare, I think, from the evidence in the present case, and is in accord- 
ance with the view expressed in the case of the National Telephone 
Co. v. Baker" by Mr. Just’ce Kekewicb, and with that of the 
Tennessee (U. S.A.) Court in the valuable aud instructive judgment 
in the case of “Cumberland Telephone Co. r. United Electric Railway." 
Something, however, might perhaps have been eaid as to the conduct of 
defendants in allowing a larger proportion of the electric current to escape 
than is eanctioned by Government regulations, and it might have been 
contended that they cou'd and should have materially reduced that per- 
centage, and so probably the resulting disturbance, by the employ ment of 
boosters or the construction of intermediate generating stations. How- 
ever, plaintiffs do not make any point of this: neither did their counsel 
rely in his argument on sec. 28, I think rightly, as on the whole it seems 
clear that the provision in clause (F) refers to injuries of quite a different 
kind, and to interference with sewers, drains, pipes, lamps, cables, or wires, 
of a direct or physical character, resulting from the construction, repairs, 
or maintenance of the tramlines, Plaintiffs, however, assert that defendants 
have carried on their business in such a way as to cause a nuisance ; but 
they rely mainly, so far as defendants work under their Acts, on the special 
undertaking given in sec. 4, and, so far a3 concerns the other portion of 
their line, on their alleged duty at common law to prevent the electricity 
which they produce from injuring their neighbours or disturbing them in 
the lawful exercise of their busicess and enjoyment of their rights. So far 
as the question of nuisance is concerned, it was pointed out in the 
Tennessee case that nothing authorised Ly competent authority can be 
treated as a nuisance per sc," apart from some special feature in time, 
place, or manner in which the work is done or the business carried on, 
and various cases, both English and American, are cited in support of that 
proposition. The main question seems to be with regard to the scope of sec. 4. 
As to the sniall portion of defendants’ system which does not come within 
any of the Acts, not only was this point not raised on the pleadings, but 
the evideuce, I think, is insufficient to enable the Court to decide to what 
extent, if avy, the electric current escaping from this small section alone 
would have caused inconvenience to plaintiffs. All that is clear is that the 
extent of the entire system and the volume of the traffic was a very 
material element in the production of the disturbance of which they com- 
plain. I may here add that the obiter dicta of Mr. Justice Kekewich in 
the case cited above, based on the decision in“ Fletcher v. Rylands, “really 
only assists the plaintiffs eo far as this small section is concerned. The 
decision in that case was on the ground that the defendants were pro- 
tected by their provisional order from liability for nuisance. Similarly 
Baron Pollock, in his work on “Torts,” in his interesting discus- 
sion of the former ca:ec, and of the tendency iu more recent 
decisions to narrow its scope, points out that in any case there 
is an exception to its application in favour of peraons acting in the 
exercise of powers specially conferred by law. He cites à case where the 
owners of a canal constructed under the authority of an Act of Parliament 
were held not bound at their peril to ke2p the water from escaping into a 
mine worked under the canal (“Pollock on Torts, 2ud ed., pp. 425-430; 
“ Dunn v. Birmingham Canal Co.“). I eome now to the effect of defendants’ 
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special undertaking, which appears to have been obtained primarily in the 
interest and on behalf of the City Council, to make good the damage 
“in the event of any electric leak taking place, and any damage being 
thereby caused at any time by electrolysis or otherwise." Plaintiffs contend 
that this is a case of an electric leak, causing them damage, not by electrolysis, 
but otherwise within the meaning of the section. Now, it is clear that 
this discharge from the rails as a conductor into the earth as another 
conductor, and thence into the sea, might ia a popular and general sense 
be described as “leakage.” But I feel great doubt as to whether it can 
be held to fall within the description of “an electric leak." The use of 
the concrete word “a leak” seems to me much stronger. A leak, so to 
speak, is a thing, while leakage is a proce:s. Moreover, the section says, 
‘in the event of an electric leak taking place." The use of the phrase 
“in the event seems to imply that the thing may or may not take place; 
perhaps one might even go so far as to say that it implies that in the 
normal course it weuld not take place. But the use of the rails for the 
return current, with the consent of the Council, was expressly contem- 
plated by the same section ; the use of uninsulated rails for that purpose 
necessarily involves the escape of some portion of the current, and the 
phrase *in the event" seems therefora scarcely applicable to such 
a state of things. It means not a regular process, but an accidental 
and exceptional occurrence, which might be traced to its source in the 
manner and by the tests provided, and then remedied in due course. 
Even, however, if I am wrong on this point, and have construed too 
narrowly the meaning of “an electric leak," I am further of opinion that 
the words “ or otherwise " read in connection with the context ought not 
to be construed as covering damage, not of a physical or tangible nature, 
not caused to any structure or material, not resulting from any lesion, 
corrosion, or fusion, and having no analogy or relation to the damage 
caused by electrolysis. It is contended that electrolysis is a thing sui 
gencris, and that therefore, in order to give any effect to the words or 
otherwise,” they ought to have assigned to them the widest possible 
meaning. In that caa» the insertion of the four words “ by electrolysis or 
otherwise must be regarded as entirely superfluous, and the intention of 
the Legislature would have been equally well and much more clearly 
conveyed had they been entirely omitted. I think there is evidence that 
damage of a nature more or leas analogous to clectrolysis might rea:onably 
have been apprehended when the Act was passed, and that the words 
“or otherwise" might therefore well have been inserted er abundanti 
cautela. The damage in this case appears to me to be of a wholly 
different nature, too remote, and, if I may so put it, too impalpable in its 
character, to be covered by these words. There is not much use, with 
regard to the principle of construction of general words following parti- 
cular words, in referring to the details of previously decided cases, as each 
case depends so much on its own detaile, I quite accept the general prin- 
ciple laid down iu the recent case of Anderson v. Anderson, in accordance 
with which in that case—as in the still more recent case of “ Richmond 
Hill SS. Co. v. Trinity House —a wide meaning, including live-stock, 
was given to the words “other goods" in the construction of a deed and 
of an Act of Parliament reapectively. As Lord Esher put in, ‘ general 
words are to be taken in their larger sense, unless you can find that in the 
particular case the true construction of the instrument requirea you to 
conclude that they are intended to be used in a sense limited to things 
cjusdem generis with those which have been specifically mentioned before.” 
It may perhaps be suggestel that the wider the general words, the 
more probable it is that such construction will have to bə applied. 
These very words “or otherwise" had, it is true, a very wide meaning 
given them iu the construction of a section of the Patents Act iu the case 
of ' Skinner v. Shaw," but that was on a consideration of the whole section, 
and of the state of the existing law, and therefore on grounds that do not 
appear to assist plaintiffs in the present case. There have also been 
various cases on the construction of the prima facie comprehensive 
words "or other person whatsoever" in the Sunday Trading Act of 
Charles II, and the most recent decision I notice, pronounced a 
few weeks ag» by a D.visional Court, is that these words, do not 
include a barber, whose occupation, it may be observed, was simi- 
larly held not to be “trading” within the meaning of Ordinance 1 
of 1838 by a decision of the High Court pronounced in 1889 in accordance, 
as it happened, with the contention of the present Attorney-General, who 
was then counsel for the appellant “ Marks v. The Queen." Holding as! 
do, on these grounds, that there is no special provision in the statute 
enabling plaintiffs to recover, and that in the absence of such provision 
defendants are protected in the legitimate exercise of their business by their 
Parliamentary powers, there only remains the question as to the portion 
of the line between Woodstock and Mowbray, as to which I have 
already observed that there is not sufficient to show that, taken by 
itself, it would cause plaintiffs any material damage. Moreover, 
even w.th regard to this, in the ab:ence of negligence, defendants 
could be held responsible only on a very rigid application of the 
reasons given in the House of Lords for their decision in “Rylands 
v, Fietcher." On that case Sir F. Pollock observes, loco citato, that “ no 
case has been found, not being closely similar in its facts or withia some 
previous'y recognised category, in which the unqualified rule of liability 
without proof of negligence has been enforced." No such rule appears 
ever to lave been adopted in either the Scotch or the American courts, 
and I can find nothing to show that it is in accordance with the priaciples 
of our system of jurisprudence to hold that a person exercising a lawful 
calling in a lawful way, even when it involves the control of elements or 
the use of methods potentially hazardous, is liable for any resulting 
damage if he is able to show that he took all due precautions, and that 
the damage occurred without any negligence, or culpa, on his part. 
Many of the cases were examined, and the proper application of the 
general principle, sic uterc tuo ut alienum non laedas, considered in the High 
Court case of Reed v. De Beers Co., in which the judgment was con- 
firmed on appeal by the Supreme Court. It was there held that as there 


was no proof of any wrongful act committed by the defendants to the 

prejudice of the plaintiff, or of any omission of a legal duty which they owed 

to the plaintiff, the case was one of damnum sine injuria. In the present 

case I think on similar grounds we must arrive at a similar conclusion. I 

wish to add only a very few words on the question of damages, as we were 

informed that, whatever our decision, thecase would probably go farther. 

There was a great deal of evidence on this part of the case, but it was no; 

fully argued. I take it, however, that the general priuciple in a cae 

like the present ia that the plaintiff should take all reasonable stepa to 

minimise the damages which he seeks to recover from the defendant. Now, 

I am satisfied from the evidence, and from a passage in Mr. A. P. Trotter's 
Paper, that in the state of electrical science in 1896, when this question 
arose, plaintiffs ought to have been able to find and to apply within a 
reasonable time an effective and certain remedy for these disturbances by 
laying a twin-core cable as described. I am inclined to think that a length of 
five miles would have been ample to secure them against any appreciable dis- 
turbance ; and even had it subsequently proved insufficient, I suppose it 
could afterwards have been lengthened or a longer one substituted at the 
expense, if they wera liable, of (defendants. I may also point out that 
if this had been done between August, 1895, and the middle of 1897, there 
would only have been an aggregate period of about three weeks during 
which plaintiffs’ line was interrupted, and the amount of interim damage 
or inconvenience which plaintiffa would bave sustained would therefore 
apparently have been very small. 

Judgment was then entered for defendants, with costs. 


Iu the Supreme Court at Capetown, on March 20, an application was 
made by the Eastern and South African Telegraph Co. for leave to appeal 
to Her Majesty in Privy Council against the above deciaion. 

The application was granted. 


With regard to the costs of the main action, the Court, on the applica- 
tion cf Mr. Innes, Q.C., decided that the costs should be paid on the 
respondents giving security. It was ordered that this order should form 
part of the judgment. 

There was a further application, the Tramway Co. being the applicants 
and the Telegraph Co. the respondents, The Tramway Co. now asked for 
an order authorising the payment of the expenses, including the qualify- 
ing expenses of two witnesses called on behalf of defendants. These two 
witnesses were Mr. F. Jacob and Prof. A. Jamieson. It appeared that 
tome time previous to the last August term of the Supreme Court these 
gentlemen were subpœnaed as witnesses, it having been agreed by the 
parties that the case should come oa for trial that term. Subsequently 
plaiutiffa found they would be unable to proceed to trial that term, and 
a cable message was sent to stop the witnesses from coming, but arrived 
too late, the witnesses having sailed the same day. The two witnesses 
had returned to England, Mr. Jacob coming out again and giving evidence 
at the hearing of the case, but the evidence of Prof. Jamieson had been 
taken on commission in London, he being unable to come out again. Fur 
the applicants it was contended that the evidence of these witnesses wa 
necessary, there being no electrical engineer of sufficient standing at Cape 
town to give the evidence required. For the respondents it was urged 
that the evidence could have been taken on commission, as was actually 
done later on in the case of Prof. Jamieson. In any case it was said that 
these witnes-es should not have been brought out here in August until it 
was certain that th» case would come on for trial thay term. 

The CHIEF JUSTICE said: As to the qualifying expenses of the two 
witne:ses, Mr. Jacob and Prof. Jamieson, the Court is of opinion that they 
should not be allowed. Mr. Jacob himself stated it was not necessary for 
the purpose of giving h's evidence to come out to the Cape, and he made no 
experiments There was no necessity for him coming out to qualify bimseli 
as a witness, and therefore that part of the application will bs refused. As 
to Prof. Jamieson's expenses, we think they were unneoessary, and that he 
might well have been examined, as he ultimately was, on commission, and 
there was no necessity for hia coming out to the Cape on the first occasion. 
As to Mr. Jacob, the Court found that he was a very material and necessary 
witness, and that it was advisable that he should come out and give his 
evidence personally. We think it fair that the travelling expenses of Mr. 
Jacob to the Cape on the occasion of hia firat visit, in August, 1899, be 
allowed. No order will be made as to the costs of the application. 


Attorney-General v. London County Council. 

In the Chancery Division on Friday Mr. Justice Cozens-Hardy delivered 
his reserved judgment in this case, an information by the Attorney 
General at the instance of a number of companies and others interested a3 
omnibus proprietors in the omnibus traffic of London end as ratepapers 10 
the administration and application of the county fund, waa heard. The 
object of the proceedings was t» contest the legality of the action of ithe 
London County Council in starting and running a service of omnibusss 
through certain streets in London in competition with the complainera. 

Mr. ASQUITH, Q.C., who opened the case when the evidence and 
arguments were originally before the Court, said defendants were lawfully 
possessed of certain systems of tramway lines on the south side of the 
Thames. The termini of those systems were-—-so far as material to the case 
—RB ackfriara, Waterloo, and Westminster Bridges. Defendants had start ed 
omnibuses running from these termini. The omnibuses plied in exactly the 
same way as the ordinary omnibuses, with the same solicitation to way- 
farers. The County Council charged jd. as a fare, aud the result was that 
the fares of the companies had to be correspondingly reduced. It would 
not be suggested that a municipal authority, with the powers conferre 
by the County Council'a Local Government Act of 1888, had any right to 
carry on business at the expense of the ratepayers in competition 
with a certain body. The question would be whether or not certam 
legislation had widened and amplified the powers of a local authority 80 33 
to justify the action the Council had taken. Under the Tramwaye Act of 
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1870 it was only the undertaking and powers of tramways companies as 
such that local authorities had a right to purchase. The Council could not 
justify under that Act the working of a separate omnibus system, and if 
they bad such a right it must be couferred on them by special legislation. 
This, he contended, the London County Council had not got. 

Mr. HALDANE, Q.C., for the Council, rad the ouly change made by 
the Council since they took over the tramways was that they had run 
their omnibyses from Westminster to Waterloo in acontinuous round. The 
plaintiffa had challenged the right of the Council to do what the old 
tramway company used to do—to run the omnibuses in connection 
with their three termini. Was it ultra vires on the fart of 
the Council to take over and continue the practice which the old tramway 
company hed adopted in running these omnibuses * It was convenient, 
profitable, and useful to do it, and the omnibuses were for the purpose of 
feeding the trams. Unless it could be shown that the Council were taking 
money out of the public till or were causing some injury to the ratepayers, 
the Attorney-General inust not interfere. 

Mr. BAKER, maus ger of the Council's tramways, stated that 75 per 
cent. of the passengers using the omnibuses rode in connection with the 
tramways. The running of the "buses from Westminster to Waterloo was 
a material advantage to the tramway system, and had resulted in a great 
increase in the number of passengers carried by the Council. Headmitted 
that some of the passengers who got into the 'buses at Charing-cross got 
out at Waterloo Station. 

His LORDSHIP, in delivering judgment, said that it had been argued 
that the Court ought not to apply the doctrine of ultra vires to a public 
body such as the London County Council, but it seemed to him that there 
was no foundation for that contention. The Council wag a body created 
by atatute, and to every such statutory creation the language used by Lord 
Blackburn in the House of Lords case Attorney-General v. Great 
Eastern Railway Co." applied: Where there is an Act of Parliament 
creating a corporation for a particular purpose, and giving it powers for that 
particular purpose. what it does not expressly or impliedly authorise is to 
be taken to be prohibited.” The same principle was applied to the School 
Board for London in“ Reg. v. Reed,” and he thought it must be applic- 
able to the Council in their character of ownera of tramways. The 
jurisdiction of the Court to restrain the application of public funds to 
unauthorised purposes, apart from the doctrine of ultra vircs, 
was too well established to admit of dispute, and it had not 
been challenged before him. It had also been urged that the 
Court ought to give a more liberal construction to the powers con- 
ferred upon a public body for the public benefit than it was in the habit of 
giving to eimilar powers claimed by trading companies. He was not satis- 
fied that that distinction was well founded. Tramways were made by 
virtue of special Acts or provisional order?, and Parliament had, when the 
promoters were not the local authority, given to the local authority a 
power of compulsory purchase of the tramway and all lands, buildings, 
worke, materials, and plant of the promoters suitable to and used by them 
for the purposes of their undertaking within the district.” That power 
could only be exercised on notice at the expiration of certain periods of 
years and upon terms of payment which had been the subject of litiga- 
tion, but which were not ma'erial for the present case. The Council 
were the local authority for that purpose. The local authority had 
in general no power to work any tramways they might purchase. 
Bef: re the London County Tramway Act, 1896 (extracts from which were 
quoted by his lordship) the Council had no power to work tramways 
which they might purchase, and both before and after that Act they could 
only purchase tramway undertakings. For example, they could not purchase 
the whole of the undertaking of the limited company which owned in 1896 
the tramways mentioned in the schedule to the Council’s Act of 1896, and 
whose objects extended beyond the owning and working of tramways. 
From the beginning of 1899 the Council had worked the purchased tram- 
ways, and the Council ran omnibuses from the south side of Blackfriars- 
bridge, where one tramway enda, across the bridge to Farringdon- 
street, and vire versa. They also run omnibuses from the south 
eide of  Waterloo-bridge, where a second tramway ends, across 
Waterloo-bridge, along the Strand, down Whitehall, and acrozs West. 
minster-bridge to the place where a third tramway ends, and vice v:raa. 
Ilalfpenny fares were charged for each omnibus journey or part of a 
journey. The question was whether it was competent for the Council to 
run those omnibuses. It was admitted that moneys rai:ed by or on the 
security of rates had been applied for the purchase and working of the 
omnibuses, It seemed that the Council could only justify their action by 
reference to sec. 2 of their Act of 1896. The course adopted by the Council 
in this respect is that which was followed by the limited company, the 
former owners of the tramways, except that the limited company did not 
run oinnihuses along the Strand, but only ran omnibuses acroes each of 
the three bridges and back. The tramways which alone the Council were 
empowered to purchase have certain definite limits at the southern and 
northern ends. Within those termini the Council may “work” the 
tramways and convey passengers in tramcars. There are many thinga 
fairly incidental to this which they may do, and indeed must do. 
Auything not falling within that definition is outside their powers. 
It seems to me that the London County Council are really carrying 
on a separate and distinct business as omnibus proprietors, They do not, 
and they cannot lawfully, convey in their omnibuses only passengers from 
and to their tramways. By the Act of 1843 for regulating hackney and 
stage carriages in and near London they are bound to take any passenger 
who desires a ride and is willing to pay a halfpenny, provided there is a 
vacant seat. The running of omnibuses in the streets of London is 
certainly not expressly authorised by the Act of 1896, and in my opinion 
it is not impliedly authorised. I must therefore make a declaration iu the 
terms of the claim, but I will give liberty to apply. I do not propose to 
grant an injunction unless the plaintiffs insist upon it. 

Judgment accordingly, with costs, 


The Attorney-General v. The National Telephone Co. (Ltd.). 


This case was in the list for hearing before Justices Bigham and Chan- 
nell on Friday last. Upon being called on, the Attorney-General stated 
that it would not be necessary to trouble their lordships with the case that 
day. The information was brought to restrain the breaking up of the 
streets by the Telephone Co. without the licence of the Postmaster- 
General. The matter was to a certain extent involved by the fact of the 
consent of the London Coubty Council being necessary, and there were 
certain proceedings pending between the Council and the Telephone Co. 
Sir Edward Clarke (for defendants) and he had agreed that the 
hearing should stand over for three months, defendants undertaking in 
the meantime not to break up the surface of any street in the county of 
London without obtaining the authority of the Postmaster-General, and 
the consent of the London County Council. The costs to be costs in the 
information, and a judge’s order if necessary. 

Sir EDWARD CLARKE, in concurring, said there were very importaut 
questions to be argued, which would take a great deal of time ; but no 
admistion or concession on the part of the defendants was made, except 
that they agreed to the undertaking mentioned. 


Turner and Sons v. Brinsmead. 

Mr. Justice Mathew on Friday last disposed of this action. The previous 
proceedings were fully reported in The Elcctrician for Jan. 12 and 25, and 
Feb. 9 last. 

Mr. Justice MATHEW, in delivering his reserved judgment, suggested 
that the parties should come to terms. Counsel then held a consultation with 
the learned judge in his private room, and in the result Mr. Jelf announced 
that the parties had come to what he regarded as a fair termination of 
this disastrous litigation. The record would be withdrawn, plaintiffs 
would pay £100 towards defendant's costa, and plaintiffs would take back 
their lift, with the exception of £99 worth of the work, which defendant 
would keep without payment. 


Portsmouth Corporation Tramways. 

In the Divisional Court (Mr. Justice Ridley and Mr. Justice Darling), on 
Tuesday, Mr. Balfour Browne, Q.C., moved ex parte for a rule nisi 
directed to the Portsmouth Street Tramways and the Provincial Tramways 
Co., calling upon them to show cause why they should not give up posses- 
sion of their undertakings to the Portsmouth Corporation. Counsel said 
the companies had, besides the tramways which the Corporation were seek- 
ing to purchase, established a business as omnibus, cab, &c., proprietors, 
and they insisted upon the Corporation purchasing those as well as the 
tramways. The Corporation declined, saying they had no power to 
purchase anything beyond the tramways. The companies were not 
authorised by statute to carry on any other business than that of a tram- 
way company, but by their articles of association they were empowered to 
carry on the other businesses. 


Their lordsbips granted the application, and a rule nisi was accordingly 
made. 


Crystal Electric Lamp Co. v. Hirst. 

At the Croydon County Court last week, before Judge Lushington, an 
action was brought to recover £42. Ja. ld., the price of electric lamps 
supplied to defendant. The defence was that the lamps were supplied 
subject to return if they were not found suitable for the purpose for which 
they were required, and that they were not suitable, Mr. D. Scarr, 
plaintiffs’ traveller, proved the sale of the lamp: Defendant admitted 
that some of the lamps were still in use. He complained to Mr. Scarr 
about the lamps. He heard Mr. Harrison say that he teated the 75 lamps 
returned, and only found 15 of them defective. He himself had no means 
of testing the actual candle-power of lamps. He suggested that the lamps 
were fitted with filaments for a voltage other than 200, as ordered. He 
did not say it was a custom in the trade to guarantee lamps, but it was 
done in this case. His honour said he had no doubt whatever that 
defendant was liable. He would take off £2, and give judgment for 
plaintiffs for £40. 


Alexander v. Automatic Telephone Co. 

In the Court of Appeal on Monday the Master of the Rolls and Lords 
Justices Rigby and Vaughan Williams delivered their reserved judgment in 
this appeal of the plaintiffs from a judgment of Mr. Justice Cozens-Hardy. 
The action, which was fully reported in our issues of May 12 and 19, was 
practically against three of the directors of the company, who as signatories 
to the memorandum of association had taken between them some thousands 
of shares with the object (as they contended) of ensuring the success of the 
company. Other shareholders who had subscribed for shares had paid 
application and allotment money to the extent of Js. a share, and a further 
2s. in respect of two calls which had been made subsequently. Defendants 
had paid the 2s, as calla, but nothing in respect of application and allot- 
ment, and plaintiffs contended that they were entitled to a declaration 
calling on defendants to pay the 3s. on each share, on the ground that 
defendants had no legal right to differentiate between the two classes of 
shares. 

The Master of the Rolls reviewed the case at length, and eaid that the 
appeal should be allowed, and that the judgment appealed from should be 
reversed. -The three defendants, Margowski, Cohen and Sworn, were 
guilty of a breach of duty as directors in not paying to the company in 
respect of the shares allotted to them on July 5, 1897, 35. per share, the 
amount which they obtained from the other members of the company in 
respect of shares allotted to them, and the plaintiffs would have liberty to 
apply for an order for payment if necessary. The three defendauts would 
have to pay the costs of the appeal and also the costs of the action, except 
such costs as had been occasioned by the charges of fraud, which would 
have to be borne by plaintiffs, Lords Justices Rigby and Vaughan Wil- 
liams concurred, 
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PARLIAMENTARY INTELLIGENCE. 


MUNICIPAL TRADING. 


In the House of Commons last week Mr. ANSTRUTHER moved: “ That 
a select committee of five members be appointed to join with a committee 
of the House of Lords to consider and report as to the principles which 
should govern powera given by bills and provisional ordera to municipal 
and other local authorities for industrial enterprise within or without the 
area of their jurisdiction." 

Mr. BROADHURST was not aware that auy of the municipal bodies 
were in favour of the appointment of this committee. It might be that 
the people who had iuduced the Government to take this action were 
promoters of private companies, who were opposed to the works now 
being carried on by the various municipal authorities of the country. 
He therefore protested sgainst the appointment of the committee. He 
wanted to know why the corporations were to be “carpeted” before a 
committee in the appointment of which they had had no voice ! 

Mr. GALLOWAY (on behalf of the Corporation of Manchester) said they 
accepted this committee with reluctance, as they believed it to be unneces- 
sary. They had no desire whatever to shirk a full and thorough inquiry 
into the whole subject. 

The PRESIDENT OF THE BOARD OF TRADE said this was of 
course no attack upon corporations. The Board of Trade required some 
direction to enable them to deal effectively with the frequent applications 
that were being made to them by corporations. 

Mr. BURNS asked why the Government had suddenly taken up a com- 
mittee that last year they would have nothiog to do with. The Government 
then brought in a bill for the nationalisation cf telephone matters, and the 
motion was brought forward to shelve that bill. That did not succeed : 
now this Select Committee was introduced in this fashion. What was the 
object of this committee? What was the necessity for it! Was it to have 
a roving, a fishing commission, which was tolast over four or five years? 
This was evidently to be a hanging committee for municipal enterprises— 
they were all to be hung with their faces to the wall. The proposal was 
made to pander to a gang of company promoters who met at the Society 
of Arts three months ago. 

Mr. JEFFREYS said schemes had been started to provide electric tram- 
ways outside borough boundaries, and how could they tell where this move- 
ment would end? The guidance of the House was needed on the subject, 
and if the committee was appointed he thought some conclusion would be 
arrived at which would be to the interest of the corporations as well as 
tend to the saving of money. It was important the House should lay 
down definite rules as to whether or not corporations should, for example, 
be allowed to construct electric tramways outside their boundariee. 

Mr. HALDANE said the actual author of this committee held that the 
embarking upon industrial enterprise by corporations should be discouraged 
and prohibited by the Legislature. What guidance was the Board of Trade 
likely to get from such a committee as now propored? He urged that the 
House should insist upon the question of municipal trading being left to 
its own consideration, and not to the tender mercy of any committee, 

Mr. BALFOUR said that some of the speakera upon the motion 
appeared to think that the appointment of such a committee as now pro- 
posed meant the passing of a prima facie condemnation upon municipa, 
trading. The Government did not desire to prejudice the question, or even 
to lay down any principles for the guidance of the committee. They did 
not ray whether it was right or wrong for a Corporation, in addition to 
providing proper highways, police protection, gas and water, to launch into 
the illimitable field of commercial enterprise. H's own personal opinion 
was tbat in many cases these commercial undertakings might properly be 
entered into by municipalities. Dut what the Government asked for was 
not a judgment upon the abstract question, but some general guidance to 
both Houses of Parliament as to the method in which they were to deal 
from time to time with the innumerable practical problems that came 
before them in connection with private bill legislation. The House was, 
neither compelled to accept the report of the committee in general nor in 
any particular instance give application toit. They might even reverse it. 
If in the end they agreed to differ, even then their action would be incom- 
parably more profitable to the community, to the great Corporations, and 
to the work of private enterprise than was the random dealing with great 
interests which at present prevailed. 

Mr. DILLON contended that the proposal for a committee was made in 
the interests of syndicates, companies, and private enterprise, as against 
municipal enterprise. The growth of municipal enterprise had been accom- 
panied by progrees and by immenee cavings to the ratepayers of the country. 
If they had had order and guidance in this matter 20 years ago there would 
have been no progress at all. The appointment of a joint committee would 
he a retrograde step. There was no evidence that the ratepayers desired 
an investigalion. 

Mr. J. SAMUEL said he understood this proposal was not to apply 
to matters which for half a century had been recognised Ly that House as 
fair objects of municipal enterprise. If this committee reported to the 
House that no Corporation should have the power to go beyond its own 
boundaries the power which many Corporations now had to purchase tram- 
ways which connected with their suburbs might be nullified. No hard 
and fast ru'e could be laid down. 

The debate was then adjourned for a weck. 
Thuraday last, 

Sir A. ROLLIT said that at the annual meeting of the Association of 
Municipal Corporations in London on the 7th inst. a resolution declaring 
that the Corporations were opposed to any attempt to fix a hard and fast 
rule between what Corporations might and might not undertake was passed 
uuanimously, as was also a resolution by the council of the Association 
that there was no valid reason for the appointment of a committee, and tbat 


Upon its resumption on 


there were the strongest objections to it. He asked the Government to 
reconsider their determination to appoint the committee. This motion 
sprang entirely from the Municipal Trading Committee, and was not an 
administrative question, but a direct attack upon municipal institutions, 
No ratepayer had madea protest to the House for protection against muni- 
cipal trading. The municipalities, members and ratepayers, were able to 
take care of themselves. They were the beat judges of their own interests. 
They had already obtained sufficient statutory protection, for one thing, 
in the difficulty of getting a bill passed through Parliament, which wasa 
great deterrent to municipalities attempting to extend their operations 
The check upon municipal activity and progress, if such were needed, was 
that gentlemen should go upon the Councils and take their part in muni- 
cipal work. No specific instances of unwarranted trading on the part of 
municipalities had been given in support of the appointment of this com- 
mittee. Practically no powers had been asked fcr by municipalities except 
thoee incidental and necessary to the wise and prudent exercise of the 
powers already conferred by law. He admitted that here and there 
aspirations had been shown for higher powers among municipalities, but 
these were exceptional. The circular in support of the present motion 
which had been issued by the Municipal Trading Committee set forth 
instances of undertakings by municipalities— and these included telephones, 
Why, it was but a year ago that Parliament conferred powers for the 
municipalisation of the telephone. The next subject on the list was 
the supply of electricity. But Manchester was supplying this need on 
a splendid scale, cheaply and well, inside and outside the borough. 
Then followed the control of markets, gas, and the manufacture of residual 
products One chief point in this matter was that a Corporation should not 
do its own work of construction. There might be cases in which it was wis? 
to employ a contractor, but there might be other cases in which it was 
best for the municipal authority to do ita own work. It was a question 
of local conditions and varistion of prices. He did not advocate a rigid 
rule, but he did say that there were many cases in which it was prudent 
and economical, and therefore, right, for municipalities to do their own 
work. A further charge related to municipal fire insurance the establish- 
ment of a fund to provide against accident by fire. Why should not the 
ratepayera' money be safeguarded? As to the acquisition of patent rights, 
why should a municipality be denied the right claimed by private indi- 
viduals and by the Government? Some rights claimed by municipalities he 
did not altogether approve. One London borough had applied for 
power to manufacture and sell paving and paving materials. The manu- 
facture might conceivably be wise, but the sale raised a serious question 
Then there was the acquiriog and working of lifts at Hastings. Lifts of 
the kind referred to were roads or ways, and were distinctly work for 
municipalitie. The question of coli storage had also been mentioned, and 
that was becoming an essential industry. Ratepayers bad a right to 
possess cold storage if they wanted it. The municipalities had been the 
pioneers of Parliament in these matters, And these municipal efforta had 
been succeseful financially. A Parliamentary return 5 granted 
showed that upon a net capital, including borrowed money, of 88 and odd 
millions sterling there had been an average annual net profit of £3,600,000, 
or over 4 per cent. — not an excessive return, butone which showed fair 
for the interests of consumers, and therefore of the industry of the boroughs 
in which the works had been carried on. But profit was not the only con- 
sideration. Consider the attachment of the people to their own work in 
their own municipality, He hoped that, if the proposed committee were 
appointed, care would be taken that there were those upon it who knew 
the subjects practically from personal acquaintance, and who would be 
able to put before the committee information which was absolutely esen- 
tial in dealing with them. ] 

Sir S. HOARE eaid applications to Parliament by municipalities bad 
enormously increased of late years, and much greater demands were made 
on committees. The difficulties of committees were not met by the stand- 
ing crders of the House, and this was notably so in relation to the acqui- 
aition of tramways by municipalities. Upon this and upon the financial 
arrangements incident upon powers for electric traction the utmost care 
and caution were required by committees, and yet he showed how in two 
days the decisions of committees in relation to borrowing powers for such 
undertakings varied between periods for repayment of 30 and 40 years. 
Much uncertainty existed as to the duration of electrical plant, and it was 
not fair to leave committees without indication of the lines upon w 
they should work so that uniformity of decision might be arrived at. 

Mr. STEADMAN said the purpose of this motion was to clip the wings of 
the London County Council. What was thedifference bet ween acompany an 
a municipality? The company worked for a profit on behalf of its sbare 
holders, and the municipality worked in the interest of the ratepayers, the 
profit going towards the reduction of rates, Yet in London the people were 
debarred from taking steps towards this desirable end. The popularity of 
the Colonial Secretary in Birmingham was due to the work he had carried 
out there as a member of the Corporation on behalf of the community. He 
was not in favour of municipalities establishing municipal workshop: and 
becoming competitors with the private employer, because they would not 
improve the condition of the workman. But he was in favour of mono- 
polies like gas, water, and tramways being worked on kehalf of the munia- 
pality and in the interest of the community as à whole. His counsel to 
the Government was to let sleeping dogs lie. 

Lord BALCARRES hoped the result of the work of the proposed com. 
mittee would be that a principle wo ld be laid down on which municipal 
enterprise might be regulated in the future. He was iu favour of munt 
cipalities supplying water, gas, and electric light, but there were some 
undertakings which were not civic or communal, such as the supply of 
electric power, and which they should not have the right to supply. Tbis 
matter ought to be entrusted to a perfectly impartial body, and he moved 
to amend the motion by providing that the committee should be nominated 
by the Committee of Selection. 

This amendment was agreed to. 
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Sir H. CAMPBELL-BANNERMAN said some of the previous speakers 
sc emed to think the municipalities had gone beyond their functions in 
embarking on trading enterprises. He suspected that those who held this 
view were ae by the action of the London County Couneil aud 
other municipalities employing their own workmen instead of outside con- 
tractors. But the proposed committee would have no power to inquire 
into that question at all, which was purely a matter of alministrative discre- 
tion. One hon. member had spoken of the difficulty of fixing the precise 
number of years for the repayment of a loan where electric work 
was concerned. He believed it was a fact that that uncertainty 
was part of the necessity of the case when they were dealing with 
a new and experimental ent«rprise. Each particular case must be 
judged on ita merits, according to the circumstances of the locality. 
If this waa to be a great new departure, and if the enterprises of the muni- 
cipalities throughout the country were to be regulated by a formal tribunal 
according to some fixed principles, was this the particular period of Parlia- 
ment at which the work should be undertaken! Would it not be much 
better to relegate it, if it was to be done at all, to a new Parliament ' 

The vote was then taken, and the resolution for the appointment of the 
committee was carried by 141 to 67 ; majority 74. 


ALL-BRITISH CABLE. 


In the House of Commons, on Friday, Sir €. DILKE asked the Chan- 
cellor of the Exchequer if he would state on what grounds the offer to lay 
an all-Britiah cable from England to Capetown by Gibraltar and Sierra 
Leone for a subsidy of £20,000 a year, to connect with the Capetown- 
Australia cable, to be laid without subsidy, had been refused by the 
Government, with the result that the cable was now being taken bya 
route passing through two Portuguese possessions ; whether the cable 
company which made the offer was required by the Government to lay, 
maintain, and work 4 strategic spur cable between Ascension and Sierra 
Leone at an estimated cost of £150,000, in consideration only of the 
Treasury finding it unnecessary to oppose the grant of landing rights in 
Cornwall at a spot where other cables of the same company were already 
landed with Board of Trade permission; and, if the facts were as 
stated, what precedent there was for refusing landing rights in the United 
Kingdom to British cable companies. 

The CHANCELLOR of the EXCHEQUER: I cannot give a full 
answer to the first question (which does not, I consider, state the position 
quite accurately) without going into the history of negotiations, extending 
over several years and involving other questions besides this, between 
the Government of the United Kingdom, the Cape of Good Hope, and 
Australia and the cable company ; but I may say that one reason for 
refusing the subsidy of E20, OCO per annum was that another company had 
applied for landing rights for a cable to be laid by the all-British route 
without a subsidy. I think there is now ground for supposing that an all. 
British communication with the Cape will be obtained in another way. 
‘Lhe statement in the second question is correct. So far as I know, no 
steps have hitherto been taken by any Government in this country to 
obtain any return from telegraph companies seeking landing rights ; but 
the Cape Government have recently obtained substantial concessions as 
the condition of landing rights for this new cable, and it seemed to me 
that the grant of new landing rights in this country was a valuable con- 
cession for which it was my duty in the public interest to try and obtain 
in this and other instances some return in such a form as the circum- 
stances might indicate to be most desirable. 


THB PACIFIC CABLE COMMITTEE. 


Mr. CHAMBERLAIN informed Mr. Hogan that this committee had 
made considerable progreaa, and was now considering the terms of a report. 
The report would deal chietly with the offer made by the Eastern Exten- 
sion Telegraph Co. to the Australasian Governments, 


ABERDEEN CORPORATION TRAMWAY BILL. 


A Select Committee of the House of Commons, presided over by 
Mr. Jeffreya, last week considered this bill, which seeks power to authorise 
the doubling of several sections of the tramway system and to make a 
number of extensions. The Great North of Scotland and Caledonian 
Railway Companies, as well as a number of traders, opposed. 

Mr. JOHN YOUNG, manager of the Glasgow Corporation. tramways, 
said he had inspected the tramway system in Aberdeen, and approved of 
all the extensions proposed. "They were all within the city boundaries, and 
without them he did not think the Corporation could give the citizens the 
service to which they were now entitled. The proposed tramways, with their 
characteristic house-to-house traffic, served quite a different purpose from 
railways, and if there was competition at all, it was over a small area. 
His experience was that where tramways spread the population the rail- 
ways came in and raped the benefit. Thera had been an instance 
of this in Glasgow. In 1894, when extensions of tramways were being 
completed, it wa3 alleged that the cheap fares proposed would mean keen 
competition with the suburban railway. The result was that ina very short 
time after the complaint was mae the railway company lowered their own 
fares and gave a better service, aud they had paid a dividend ever since. 
He understood that no objection bad been taken to the proposal to place 
roxattes on buildings in connection with the electric service. They had 
power in Gla-gow to put up rosettes, and no complaint had ever been made. 

Other evidence having been given, the chairman announced that the 
committee had agreed to strike out the proposed line at the Upper Quay, 
as well as a short connection. The preamble so far as the rest of the bill 
was concerned was passed. 


EAST END OF LONDON ELECTRICAL ORDERS. 


On Friday, Sir Courtenay Boyle heard the appeal of the County of 

London and Brush Provincial Electric Light Co. against the three pro- 
visional orders of the local authorities of Mile End Old Town, Limehouse, 
and St. George's-in-the-East, who are applyiug for power to supply electric 
current in their respective districts for whith the County of London Co. 
obtained powers in 1897. The points raised were whether the Board of 
Trade would allow these local authorities to compete sgainst & company 
which bad already obtained powers but had not exercised them or would 
compel the local authorities to buy up the existing company. 
. Mr. BALFOUR BROWNE, Q.C., for the company, said there were 
applications being made to Parliament on the part of three local authori- 
ties in the East end of London to establish electricity supply works and to 
supply electric current in their various districts.. The County of London 
Co. obtained their 1897 order with the consent of these local authorities, 
who were now applying for leave to compete with the company. By their 
order the company were bound to lay distributing mains within two years 
of the date of the order, and the company certainly would have done so 
but for the difficulties and delays that had been put in its way by thete 
authorities and the London County Council. Last year the company pro- 
moted a bill in Parliament to get power to break up the streets and roads 
in intervening districts, and that Lill was opposed, and ultimately rejected 
by a committee of Parliament. The company then made an agreement 
with the Regent's Canal Co., on payment of £300: per annum, 
to lay mains from their generating station, and they were now in a position 
to commence work. If the Board of Trade gave the power to these local 
authorities it would not do away with the power of the company, and the 
question was whether there was room for two competing authorities in the 
same district. If they took the analogy of local authorities desiring to 
supply gas or water, it was settled policy that they should not do so unless 
they bought out the existing companies; and in this case he asked that 
the same rule should b» applied to an electric company, which had ex- 
pended money and acquired rights, or in the alternative to allow the 
company to go on with their works without the competition of the local 
authorities. 

It was contended by the learned counsel for the three local authorities 
by Mr. Hertslet for the London County Council and by Mr. Turner for the 
Whitechapel Board of Worka—that the company had done nothing nnder 
their order, and that the local authorities ehould be allowed to proceed, 
especially as Whitechapel (which had already obtained an electric lighting 
order) would be joined to the three other authorities next November as 
one body under the London Government Act. 

Sir COURTNAY BOYLE reserved hia decision, observing that should 
the preambles be proved, then the provisions of the Whitechapel order 
should be applied to the other three orders so that when the London 
Government Act came into force the borough should have identical pro. 
visions throughout its area, 


LONDON COUNTY COUNCIL'S HIGH PRESSURE 
REGULATIONS. 


The City of London Electric Lighting Co. recently applied to the 
London County Council for eanction to an alteration in its standard 
reesure of supply under the Southwark electric lighting order 
from 100 to 200 volts, and the Highways committee of the 
Council, before whom the matter came for consideration, have 
recommended that the Councils consent should be given to the 
company’s proposals, and this recommendation has been approved. 
Having in view, however (the committee reports), the complaints 
arising with rezard to the alteration of the standard pressure of the 
Westminster Electric Supply Corporation’s supply (approved by the 
Council on August 1 last), the Highways committee considered, and 
the Council approved, that the conditions of that consent should be 
made more stringent. The following conditions were recommended 
by the committee and have b2en sanctioned by the Council :— 


(1) That when an installation in any consumer's premises is to be changed 
to the higher pressure, the undertakers shall themselves carry out, or bear 
the cost of, any al'erations which may be necessary in the wiring or the 
fittings of such premises, and shall at their own cos? execute any repairs 
and make good any damage or injury to such premises which may be ren- 
dered necessary, or caused by, the carrying out of such alterations. Pro- 
vided thas if any dispute arise between the undertakers and any consumer 
as to what alterations or repairs may be necessary or what damago or 
injury to such premises bas been caused, such dispute shall be decided by 
an arbitrator to be agreed on between the undertakers and the consumer 
or, failing agreement, to be appointed by the Board of Trade on the appli- 
cation of eitlier party after notice to the other, and theexpensos of arbitra- 
tion shall be borne and paid as the arbitrator may direct. 

(2) That in the case of special fittings, and for lamps of small candle- 
power, the new lamps shall be arranged in series where so desired by the 
consumer. f , 

(3) That all the consumer's lamps in use and in stock shall be replaced 
by the undertakers free of charge with new lamps suitable for the higher 

pressure. 

(4) That when any such supply has been changed to the higher pressure, 
the consumers shall be informed, in writing, by the undertakers that all 
the necessary alterations have been made and that the installation is in a 
satisfactory condition. 

(5) That when any such supply is to be changed to the higher pressure, 
the undertakers shall offer to the consumer to communicate with the fire 
insurance companies concegned, and shall take all reasonable precautions 
to prevent the policies being affected ; an d, if any increase shall be made 
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in the premium charged upon such policy. in consequence of the hange 
to the i her pressure, the consumer shall be entitled to deduct the 
amount of any auch increase from the payment to the undertakers for 
electric supply. , 

(6) That the undertakers shall make good, at their own expense, any 
defects which may develop in any installation within twelve months of 
the date when the pressure is changed or the alteration completed (which- 
ever may be the later date), where such defect can reasonably be attributed 
to the increase of pressure. Provided that if any dispute shall arise 
between the undertakers and any consumer as to such defects as aforesaid, 
such dispute shall he decided by an arbitrator to be agreed on between the 
undertakers and the consumer or, failing agreement, to be appointed by 
the Board of Trade on the a i l 
other, and the expenses of arbitration shall be borne and paid as the arbi- 
trator may direct. 

(7) That if the supply be given hy a three-wire system, then, subject to 
the approval of the Board of Trade, the middle wire shall be earthed as 
that Board may direct. 

(8) That when the supply is changed to the higher pressure on any con- 
sumer’s premises, a reduction of not less than 15 percent. shall be made in 
the price charged for supply at the time at which the change is so made. 

- (9) That no increase shall be made in the price charged for supply to 
consumers who, under the powers conferred by the Board of 'Trade regula- 
tions, refuse toconsent to the change in the pressure. 

(10) That in all cases where three wires are brought into any premises 
with any pressure above 220 volts between the outer wires, either one outer 
wire shall be removed, or the two sides shall be separated by a reasonable 
distance, the middle wire being split and Proper fuses placed upon it, thus 
making two pairs of undertakers’ terminals at least 6ft. apart. 

(11) That the undertakers. when the supply is given by an alternating 
system, shall, whenever called upon by a consumer, provide upon the 
premises of such consumer a two-to-one transformer. 

(12) That a print of the foregoing terms and condit:ons shall forthwith be 
sent by the undertakers to all their consumers. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday mort ew Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDEBS INVITED. 


'The Dundee Town Council invite tenders for the supply and erec- 
tion of a traction switchboard and equipments. Further particulars 
are get out in an advertisement, and specifications can be obtained 
from the city electrical engineer (Mr. Walter H. Tittensor), Dudhope- 
crescent road. "Tenders must be lodged with the town clerk (Sir 
Thomas Thornton, LL. D.), City Chambers, Dundee, by 25th inst. 

The Sunderland Corporation invite tenders for two additional 
. switchboard panels, with instruments, &c. Specifications can be 
obtained from the borough electrical engineer (Mr. J. F. C. Snell), 
Dunning- street, and tenders (addressed chairman of Lighting com- 
mittee, Town Hall, Sunderland) must be delivered at the offices of 
the town clerk (Mr. Fras. M. Bowey) by noon, 27th inst. An 
advertisement contains further particulara. 

The Plymouth Corporation invite tenders for overhead line con 
‘struction, &c. Further particulars are set out in an advertisement- 
and specifications, &c., can be obtained from the borough electrical 
engineer (Mr. John H. Rider), Prince Rock, Plymouth. Tenders by 
May 2. 

The Southampton Corporatio invite tenders for a 300 kw. con- 
tinuous-current generator. Specifications, &c., can be obtained at 
the offices of the town clerk (Mr. R. R. Linthorne), and can be 
inspected at (but not obtained from) the offices of the consulting 
engineers (Messrs. Kincaid, Waller and Manville), 29, George-rtreet, 
Westminster. Tenders must be sent to Mr. Linthorne by May 1. 
An advertisement contains some further particulara, 


The lV4mbledon District Council invite tenders for wiring their 
new isolation hospital. Specifications and forms of tender can be 
obtained from the resident electrical engineer(Mr. F. Barnes Spencer), 
Durnferd- road, Wimbledon, and tenders addrested to the clerk (Mr. 
R. H. S. Butterworth), Council offices, Broadway, Wimbledon, must 
Le in by noon of 24th inst. See adveitisement. * 


The Brighton Corporation invite tenders for the supply of incan- 
descent lamps for 12 months from July 1 next. Specilications and 
forms of tender may be obtained at the offices of the town clerk (Mr. 
Francis J. Tillstone), Town Hall, Brighton. Tendera must be left at 
Mr. Tillstone’s office before 10 a.m. ot June 11. See advertisement. 

The Brighton Corporation also invite tenders for the supply of 
electricity meters for one year from June 1, 1900. Specifications, 
&e., may be obtained at the offices of the town clerk (Mr. Francis J. 
Tillstone), and tenders must be in by 231d inst. See advertisement. 

Tenders are invited for wiring the nurses’ homes (about 100 lights) 
at the workhouse, Brownlow-hill, Liverpool. Tendera to vestry 
clerk to Select Vestry (Mr. H. J. Hagger), Parish Offices, Brownlow 
Hill, Liverpool, by 25th inst. See advertisement. 

The I/ford District Council invite tenders for erecting a chimney 
shaft and electricity station buildinge. Tenders to clerk by 23rd inst. 

The Belfast Electric committee invite tenders for 12 months’ supply 
of electric motors, Tenders to town clerk by 19th inst, 


lication of either party after notice to the’ 


é 


The Bermondsey (London) Vestry require tenders for the erection 
of a chimney shaft at their electricity station. Tenders to vestry 
clerk by 4th May. 

The Glasgow Corporation invite tendera for telephone cables 
(including drawing into conduits and jointing) and telephone instru. 
ments (wall and table). Tende:s by April 18. 

The Dunmanway (Cork) District Council invite tenders for electric 
lighting, to be in by May 3. 

The Barking District Council invite tenders for the cmstractim 
of an electric railway, with bonding, &c. Tenders by May 7. 

The Dublin Electric Lighting committee invite tenders for electriz 
lighting plant. Tenders by 4 p.m. April 26. 


The Newcastle-upon-Tyne Tramways committee invite tenders for 
steel and iron work for the car sheds at Byker. Tenders by 21st inst, 


The Birkenhead Corporation invite tenders for tramway plant, 
Tenders by 23rd inst. 

Tenders are invited until the 30th inst. by the municipal authorities 
of Villa del Rio (Cordoba), Spain, for the concession for the electric 
lighting for 20 years. Tenders to el Secretario del Ayuntamiento. 


TENDERS RECEIVED AND AOCEPTED. 


The following tenders have been received by the Fulham (London) 
Vestry for the wae of 100 5-ampere, 100 10-ampere, and 50 
20-ampere meters. No tender has yet been accepted :— 


British Thomson- Houston Co. (Thomson) ............ £1,277 10 0 
British Westinghouse Co. (Shallenger) part round.. 900 0 0 
Do. do. do. square ...... 1,300 0 0 
Electrical Co. (Hümmel . 1,250 0 0 
General Electric Co. (Aron ))) 4, 1,280 0 0 
Johneon and Phillips (Hümmel ...................... . 1,250 0 0 
Venner and Co. (Hookham), part round... 861 2 6 
Do. do. Square 1.071 2 6 
Witting Bros. (Hümmel ) ꝛꝛꝛꝛꝛ . 1.062 10 0 


The Committee of Visitors of the Laucashire County Asylum, 
Rainhill, have received the tenders set out below for the supply and 
erection of electric lighting plant. The consulting engineer is Mr. 
Thomas L. Miller, Liverpool :— 


Contract No. 1 (three Lanzashire Lo lers and superhcaters and onc 


cconomiser). 
A. Anderton (accepted) ...... £2,735 J. Musgrave and Sons  ...... £3,124 
tInternational Power Co. ... 4,300 J. Thompson ........... ....- ,050 
Claud Hamilton ..... ME EN 3,437 | British Insulated Wire Co... 2,981 
G. H. Wooda and Co 5,550 E. Danks and Co 1965 
Yates and Thom ........ ...... 5,534 Tetlow Bros 2.845 
P. Dewhir. tt... . 3,320 Clayton, Sons aud Co 2.821 
Tinkers Ltd. ............... - 5,210 , *Lowdon Bros . 4. 2,55 


* Incomp'ete. t Not to specification. 


Contract No. 2 (three 175 b. A. p. steam dynamos, with booster, switch- 
board, feed pumps, piping, tanks, cranes, and all access ries 
Lowdon Bros. (accepted) £6,740 (Revell engine), £7,211 (Browett engine), 
£7,260. 78. ( Belliss engine). 
The fol’owing also tendered :— 
Bow, McLacblan and Co. 
T. Scott Anderson. 


Crompton and Co. 
Electric Construction Ca 


R. Dewhiret. W. B. Haigh and Co. 
G. H. Woods and Co. P. R. Jackson and Co. 
P. Dewhirst. Read, Holliday and Co. 


Geo. Hill and Co. 

Clarke, Chapman and Co. 
International Power Co. 
Mather and P.att. 

Brush Co. 

R. W. Blackwell and Co. 
J. Musgrave and Sous. 
Walsall Electrical Co. 
Warrington Electricity Co. 
Ben). Goodfellow, 


Thames Iron Works Co. 
Phenix Dynamo Co. 

Lea and Warren. 
Donovison, Berlyn, Sillem and Co. 
Claud Hamilton. 

Frank Suter and Co. 
Lancashire Dynamo Co. 
Johnson and Phillipe. 
Clayton Engincering Co. 
Thomas Parker (Ltd.). 
British Insulated Wire Co. 


Con‘ract No. 3 (storage La'tery of 1,200 ampere-howurs capacity and 


accessories). ; Cost and 
10 VEA maintenance 
maintenance. capitalised. 
Chloride Electrical Storage Sy nd : £104 5 yrs. 

(accepted) £1720 0 20 „) eos 0 
Electrical Power Storage Co. ...... 1985 0 .. 193 O .. 3,915 0 
Hart Accumulator Co. ............... 1844 0 181 0 3,654 0 
Drake and Gorham (Chloride) .. 2,211 0 134 0 3,556 0 
Marquand Accumulater Co......... 1,869 18 140 5 3,272 8 
Ashmore, Benson, Pease and Co., 1,299 0 195 0 3,219 0 
Tudor Accumulator Co 1861 0 .. 18 0 2,941 0 
P. Dewhirat (Chloride. 1,730 0 120 0 2930 0 
Briti⸗h Insul'd Wire Co. (Chloride) 1,816 13 110 O . 2916 0 
Rooper and Robins (Epstein) ...... 1,681 14 75 0 2,431 14 
G. H. Woods and Co. (Pritchett)... 1,482 0 85 O0 .. 2332 0 
Incomplete tenders were received from the D. P. Battery Co., Drake 


and Gorham, Lea and Warren, T. Scott Anderson, Lowden Bros 
and Claud Hamilton, 
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Contract No. 4 (fecder mains—solid system). 


*St. Helens Cable Co. G. H. Woods and Co. 2,529 14 6 


(accepted) £2.338 5 10 W. T. Glover and Co. 2,467 10 10 
Lowdon Bros. ......... 2,910 3 41! P. Dewhirat............ 2,456 2 6 
Geo. Hill and Co...... 2925 5 0 Callender Co 2,442 5 0 
Lea and Warren .. 2,885 7 0 Brit. Insulated Wire 
Pratt and Keith ...... 2,828 15 0 S CERE UV 2407 4 2 
Drake and Gorham... 2,742 5 0 Rooper and Robins... 2,184 15 10 
W. T. Henley's Co... 2,008 5 2| T.Scott Anderson .. 1,597 11 0 
Claud Hamilton ...... 2586 6 8| 


* Ten years’ free maintenance. 
Contract No. 5 (wiring of buildings). 


Lowdon Bros. (accepted) £3,460 0 Walsall Electrical Co. ... £5,065 0 
Gilchrist and Co . 7,600 0 T. Scott Anderson.. 4,860 0 
Warrington and District Claud Hamilton ......... 4,794 0 
Electric Co. ............ 6,493 0 Parr and McLachlan...... 4,760 0 
Alliance Electrical Co... 6,210 9 | Rooper and Robins 4,626 13 
Rochdale Electric Co.. 6,195 0 Lea and Warren 4,257 15 
Frank Suter and Co. ... 6,158 0 Drake and Gorham 4,149 0 
Albert Dickenson........ 6,115 0 G. H. Woods and Co.. 4,055 0 
Sbarples, Taffs and Co... 6, C58 10 Donnison, Berlyn, Sillem 
Eckersley and Co.......... 6,045 10 and Co. ................-. 5,927 0 
Geo. Hill and Co: . 5,850 0 P. C. Middleton and Co. 3,755 0 
J. Lomax Kendall & Co. 5,820 0 G. Lummis, Paterson&Co. 3,707 19 
Pratt and Keith ........ 5,747 10 | J. Dewhirst ..... ......... 5,646 0 
British Ins. Wire Co.. 5,514 1 Campbell and Isherwood 3,565 0 
Norman Hirst. 5,600 0 P. Dewhirst ............... 3.559 4 
National Elec. Wiring Co. 5,452 10 J. Bakewell ............... 2,896 10 
Ensor, Brentnall and Co. 5,239 0 


The Shoreditch ra) Vestry have referred the following 
tenders for the supply of transformers to the Lighting committee 
for consideration: 
Siemens Bros. and Co.................. . T £6,645 
Electrical Construction Co 046 
For cable in connection with the annual contracts the Vestry have 
accepted the tenders of the St. Helens Cable Co. and Messrs. W. T. 
Glover and Co. 

The Bridges committee reported to the London Council, at their 
meeting on Tuesday, that trouble had arisen in connection with 
the cables feeding the lamps in the open approaches t» the 
Blackwall Tunnel owing to defects in the manufacture of the 
cables, "The firm who supplied them had been called upon to bear 
the expense of making them good, and a sufficient sum had been 
retained under the award by the Council to meet the cost. As the 
firm of makers was in liquidation, the committee did not think it 
derirable that they should do the work, and had therefore obtained 
the following tendera :— 

British Insulated Wire Co. o £555 17 4 

St. Helens Cable ComU U]! t 790 0 0 

Tyler and re od Vere seuss 808 0 0 
Owing to an error, the Biitish Insulated Wire Co.’s tender had been 
increased to £624. As it was still by far the lowest, the committee 
recommended that it be accepted. Agreed. 


The Devonport Electric Lighting committee have received the fol- 
lowing tenders for the supply of temporary electric traction plant : — 


Babeock and Wilcox (boiler . . e. £558 
Browett, Lindley and Co. (eugine).................. mn 950 
Electric Construction Co (generator 2 900 


The Leeds Tramways committee have accepted the tender of the 
Electric Construction Co. for an additional steam dynamo for the 
tramway generating station at £10,000, the plant to be delivered in 
ten months. The committee have the option of ordering two more 
steam dvnamos at the same price. 

The Southend Town Council have accepted the tender of the 
Brush Co. for the supply of 10 car bodies to carry 43 poong at 
£235 each, two to carry 67 passengers at £315 each, and two to carry 
20 passengers at £198 each. 

The tender of Meszrs. Spoor and (. his ben accepted for the 
e'ectric lighting of New Brancepeth. There will be 24 lamps at an 
annual cost of £5. 10s. per lamp. Messrs. Scott and Mountain 
tendered at £6. 107. per lamp. 

The Barrow-in-Furness (‘ouncil have accepted the tender of 
M«ssra, Babcock and Wilcox for additional boilers, &c., for the elec- 
tiicity works at £4,540. 

The Islington 1 Vestry have accepted the following 
tenders for the supply of electrical stores during the ensuing year : 
Edison and Swan UM Sloan Electrical Co, and Hands Ltd. 

The tender of Messrs. W. Macfarlane and Co. has been accepted by 
the Bury St. Edmunds Corporation for the supply of 20 single and 
six double electric lamp pillats at £87. 5s. 


APPOINTMENTS VACANT AND FILLED. 

The Avr Police Commissioners invite applications for the position 
of mains superintendent. An advertisement contains further par- 
ticulars, ui applications must reach the burgh electrical engineer 
(Mr. Arthur J. Fuller) by 231d inst. - 

The Peterborough Corporation require an engineer-in-charge for 
their electricity worke. An advertisement contains further particu- 


lare, and applications must be sent to the city engineer (Mr. John 
C. Gill) by 26th inst. 

The Carlisle Corporation require a mains foreman for their 
electricity works, Applications to the city electrical engineer (Mr. 
Charles D. Burnet). See advertisement. 

The Cardiff Corporation require a mains superintendent. Applica- 
tions to town clerk by 15th inst. 


The Cambridge Electric Supply Co. require a mains superintendent. 
Applications to eecretary before 20th inst. 


A second assistant lecturer in the pbysics and electrical engineering 
department of the Blackburn Municipal Technical School is required 
for next session. Applications to the secretary (Mr. A. W. King) 
by 28th inst. See advertisement. 


The Sheffield Electric Light committee have appointed Mr. S. 
Edgar Fedden, of Greenock, electrical engineer to the Corporation 
electric light undertaking. Out of 23 applicants the sub-committee 
had selected five, who appeared before the committee. These were 
Messrs. S. Edgar Fedden (Greenock), Percy W. Snelus (Brussels), 
F. B. Aspinall (City of London Co.), Alfred Lucas (Sheffield district 
manager to B. T.-II. Co), and J. A. Jeckell (South Shields). 
Mr. Fedden is a member of the Institute of Shipbuilders and Engi- 
neers (Scotland) and of the Association of Municipal Engineers. 
In 1893.4 Mr. Fedden was mechanical engineer in Nevada (U.S. A.), 
from 1893 to 1894 was engaged in the expert department of the 
Thomson- Houston Co. (U. S. A.), from 1894 to 1898 chief assistant 
engineer at the Edinburgh electric light works, and since 1898 has 
been chief engineer at Greenock. The salary attaching to the new 
appointment is £500 per annum. 

Mr. K. ©. Ilale has been appointed draughtsman in the Bristol 
city electrical engineer“ office at a salary of £200, rising by annual 
increments to £260 per annum. 


BUSINESS NOTICBS. 

The head offices and works of Messrs. Werner, Pfleiderer and 
Perkins, Ltd., engineers and masticatin; and incorporating machine 
makers, are now at Regent’s-square, Gray's Inn-road, W. C. The 
showrooms are at 117, Queen Victoria-street, E.C., and branches at 
Manchester and Bristol. 

Messrs. Charles Joyner and Co, of Birmingham, have appointed 
Messrs. Fry and Co, Farriogdon-avenue, London, E.C., their sole 
representatives for London and the South Coast. 


BANERUPTCIES, LIQUIDATIONS, &c. 


The liquidator (Mr. E. Wilding) of Poole and White (Ltd.), electi i- 
cal supplies dealers, has been released. 


A meeting of the London and Provincial Traction Co., Ltd. (in 
voluntary liquidation), will be held at 2, Copthall-buildings, London, 
E.C., on May 21, to receive an account of the winding-up. 


F. B. de F. Paynter, electrical engineer, lately carrying on business 
at 64 and 65, Chancery-lane, W.C., was publicly examined last week. 
Debtor ascribed his position to living beyond his income, to law 
costa, &c. The accounts show total Fiabilities £3,616 (unsecured 
£2,009), assets £1,433. Examination was adjourned to May 18. 


Tom Arthur Flather, electrical engineer, trading as Flather and 
Son, Speedwell-street, Woodhoute Carr, and 406, Meanwood-road, 
Leede, has executed a deed of assignment. Mr. R. M. Burgess, 38, 
Albion-street, Leede, is trustee. Liabilities £1,836. Is. 10d., assets 
£1,510. 9». 4d. The principal trade creditors are :— 


Midland Electric Wire Coo £78 | D. Gawthorpe .........—..... £24 
W. Procter e 58 | M. B. Broadbent and Co 22 
e ens 44 | Cuttriss, Wallis and Co. ......... 19 
W. T. Glover and Co. ............ 42 | W. Bywat᷑erã 14 
Cutting Bron 36 | S. Rentell and C Oo. 13 
H. Sharrock and Co. ............ 28 | Cox Walkers . 12 
Wa Hibbert 4525 rr 27 


Albert Edward Oakley, electrical engineer, 569, Green-lanes, Lon- 
don, N., has executed a deed of assignment. Liabilities £244. 10s. 11d., 
assets £132. 17s. Mr. P. Mason, 64, Gresham- street, E. C., is trustee. 
The creditora include :— 


G. Braulik veis £29 | International Electric Co. ...... £17 
Millard Bros . 21 | Atlas Carbon and Battery Co. 12 


Plant for Sale.—Messra& Albright and Wilson (Ltd.), Oldbury, 
near Birmingham, have a Willans-Crompton steam dynamo for sale. 
See advertisement. 

Messrs. A. Verey & Co., Dover, advertise some electrical instru- 
ments, arc lamps, wire, switches, &c., for sale. 

Land for Sale.—Mr. Peter Newton, 4, Albert-street, Derby, has 
for sale about 20 acres of freehold land, conveniently situated and 
suitable for the erection of electrical or general engineering works, 
See advertisement. 


Electrical Exhibition. —An interesting exhibition of electrical 
apparan and fittings was opened at the Public Offices, Barking 
(Essex), on Friday last, and remained open until Wednesday. Among 
the exhibitors were the Edison and Swan Co., Mr. H. J. Dowsing 
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(Dowsing Radiant Heat Co ), Messrs. E. Goossens, Pope and Co., the 
Western Electric Co, the Sunbeam Lamp Co., and the General 
Electric Co. At the opening ceremony Mr. S. E. Britton, the 
resident electrical engineer, announced that the exhibition had been 
arranged in connection with the Council's electricity supply under- 
taking, with the object of showing the townspeople the uses to which 
electricity could be applied, more especially in regard to heating and 
cooking, private lighting, and for driving ventilating fans and 
small machinery. The exhibition was opened by Mr. J. N. 
Reeson, J.P., cbairman of the Council, who announced that 
up to the present £20,000 had teen spent on the Council’s 
electric lighting scheme; and he called upon those interested in the 
improvement of the district to take full advantage of the facilities 
which the Council offered for inaugurating the use of electric current 
for various domestic purposes. He complimented Mr. Britton on 
the fine show which had been made with the extensive collection of 
apparatus and fittings at his command, most of which had been 
courteously lent by the exhibitors. Mr. Ald. Glenny, in pro- 
pong a vote of thanks to Mr. Reeson, stated that he had been 
informed that one owner of house property in the town had arranged 
to have electricity supplied to over 600 houses. 


Electric Lighting Sundries.—4A useful sheet of additions to the 
catalogue issued by Messrs. Davies Kent and Stewart, manufac- 
turers of electrical accessories, &c., 17, Berners-street, London, W., 
isto hand. The text and illustrations refer chiefly to high voltage 
supplies. 


Exhibits for Paris Exhibition. —Messrs. S. Smith and Son, of 9, 
Strand, London, have prepared a large number of carefully-selected 
exhibits of their high-class, non-magnetisable chronometers, clocks, 
and watches for the Paris Exhibition. The collection is valued at 
£15,000, and includes a number of watches which have passed the 
severe Kew Observatory tests. The whole of these watches are 
throughout of English manufaeture, and it is claimed for them that 
they represent the very highest class of workmanship possible. The 
display is a unique one in many respects. We learn from Messrs. 5. 
Smith and Son that a very large number of their make of non-mag- 
netisable watches have teen supplied to members of the electrical 
profession in all parts of the world. 


Exports of Electrical Apparatus and Material.-— The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from April 4 to April 10, 
with the ports of destination :— 

Africa— Cape Town, £2,466 (including £2,412 telegraph material) ; 
Durban, £534. Australasia — Adelaide, £795 (including £152 telegraph 
material); Auckland, £70 ; Melbourne, £1,699 (including £1,605 tele- 
graph material); Sydney, £2,375 (including £170 telegraph material); 
Wellington, £407. Belgium—Bruseels, £12; Ostend, £167. Channel 
Is'ands—£19. China—Shanghai, £27. Germany —Mamburg, £400 (tele- 
graph material.  Gibraltar—£17. Holland Amsterdam, £185 ; Rotter- 
dam, £200 (telegraph material. Hong Aong—£20 (telegraph stores). 
India—Calcutta, £1,136. Japan—Kobe, £1,173 ; Nagasaki, £20,000 
(telegraph cable) Yokohama, £2,521. Mauritius —£20. Portugal — 
Lisbon, £25. Strats Scttlements—Sivgapore, £386 (including £179 (tele- 
graph material) Total £34,454, against £19,557 for 12 days last year 
(March 31 to April 11). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Arbroath.—The Council are recommended to appoint a consulting 
engineer to report upon the advisability of carrying out the terms of 
the electric lighting provisional order, and two names (Mr. W. C. C. 
Aral n of London, and Mr. Buchan, of Edinburgh) have been 
submitted. 


Barking (Essex).— At present private consumers of electric cur- 
rent are charged 6d. and 2d. per unit. It is proposed in future to 
charge one figure Aid. 

Birmingham.— The Public Works committee recommend the 
Corporation to consent to the adoption of the overhead trolley system 
on the Bristol-road tramway route. 

Bradford.—The total receipts from the Bolton electric tramway 
for the twelve montbs ended March amounted to £6,072. 1s, 7d., 
or 11˙2d. per car mile. On the Horton section the total was 
£13,611. 183, 6d., equal to 12:56d. per car mile. 


Brighton.—In a special report to the Council the Lighting com- 
mittee stated they had received letters from Mr. Arthur Wright, 
engineer and manager of tlie clectricity department, suggesting the 
appointment of Mr. C. Joyce as acting manager during Mr. Fowle:'s 
absence at the front, and an alteration in the terms of his own engage- 
ment. Mr. Wright stated that, while being very willing to continue 
to take full responsibility under the committee for the proper carry- 
ing on of the electric lighting undertaking, he now felt that it was 
hardly necessary, or even possible, fur him to continue to be nomi- 
nally responsible for all the ordinary routine work, as the heads of 
the different departments were perfectly able, with the help of the 
acting manager, to carry out this everyday work. On all important 


commercial questions and in ca:es of serious difficulties he would 
of course prefer to be consulted. He therefore proposed that 
the terms of his appointment be re-drawn, so that he should in 
future be the consulting manager and engineer, whose daty it 
would be to superintend the design of new extensions, advise the 
committee on commercial and technical developments, and arrange, 
through the acting manager, the organisation of the staff for the 
proper carrying on of the supply business. Should he at any time 
have to be absent from England, he would undertake to appoint a 
fully qualified electrical and civil engineer to act for him in case of 
emergency. Asan earnest of his desire to continue to superintend 
and be mainly responsible for the carrying on of the Brighton electric 
lighting, with which he had been connected for the last 19 years, he 
was willing to enter into an agreement, should the Council desire it, 
to act as consultant for a minimum period of five veara at an annual 
fee equivalent to his present talary, and subject to the Corporation 
being able to determine such an agreement by three months 
notice if thought desirable. Under this new arrangement he 
would be willing to pay his travelling expenses, and thought 
the result of his wider experience in other towns would 
be of material service to Brighton. As he had at present 
no intention of moving his residence from Brighton, and certainly not 
his chief interest in its electrical welfare, he felt the only real effect 
of his proposal on the Corporation’s electricity undertaking would be 
to develop a greater sense of self-reliance and responsibility in the 
acting manager and other members of the staff, without in any way 
endangering the continued success of the electricity works. The 
committee adopted Mr. Wright's suggestions, and recommended that 
he be retained as consulting engineer at his present salary (£600 per 
annum), he to enter into an agreement to remain in the service of 
the Corporation for five years, the Corporation to be at liberty to 
terminate the engagement on three months’ notice. The committee 
also recommended that Mr. Joyce should be appointed acting 
manager pro tem. The chairman of the committee (Councillor 
Briaut) paid a tribute to the abilities of Mr. Wright, who had, he 
said, become essential to Brighton. The report was, however, rejected 
by 21 votes to 19. 


Bristol. The Corporation on Tuesday decided to submit the 
proposals of the city electrical engineer (Mr. H. Faraday Proctor) 
for the extension of the electricity undertaking to Sir Wm. Preece, 
K. C. B., for report. 

Bury (Lancs.). — The (‘ouncil have decided to approach the Bury, 
Oldham and Rochdale Tramways Co. with a view to purchasing 
their undertakiry, and a sub-committee has been appointed to enter 
into negotiations with outside authorities, in order to obtain running 
powers in those districts. The proposal to adopt the overhead 
trolley system has Leen referred back. 


Cardiff.— A special meeting of the Electrical committee was held 
on Tuesday, and a communication read from Messrs. S. Z. de Ferranti 
(Ltd ), suggesting that while they were engaged in carrying out tbe 
alterations ordered by the Court to the engine which they were 
building for the Corporation they should work out a more recent 
design, which at small cost would double the etticiency of the engine 
The chairman stated that he had convened the meeting for 
determining what action should be taken with reference to ceitain 
matters brought by the engineer (Mr. N. Appelbee) to his atten- 
tion, and on which he had asked Councillor Hallett a3 an expert 
to report. The chairman and deputy-chairman (Councillor Hallett) 
having testified to the improvement wrought at the works recently 
by Mr. Appelbee, the deputy-chairman said he had visited the works 
to examine for himself certain parts of the Ferranti engine which 
were considered by their engineer to have deteriorated while yet 
they had received only ordinary wear and tear. He found that 
certain parts of a beautiful mechanism were made of case-hardened 
steel, the surface of which had crumbled by the tapping bound to go 
on, and he suggested that an arrangement should be made with 
Messrs. Ferranti, now that the engine was opened up, to replace these 
parts with some sort of white metal which would wear better. He 
held no brief for Messrs. Ferranti, but he felt bound to say that when 
completed the engine would be without equal in the country. In 
reply to questions Councillor Hallet! said further that if he were 
advising a private firm instead of a Corporation in which he was 
interested his fee for professional technical advice would be £200: 
It was economy to have this work carried out at the present time. 
After a sharp discussion lasting over an hour, it was proposed 
by Councillor Morgan that Mr. H. R. J. Burstall ( Messra, Burstall and 
Monkhouse) be asked to immediately inspect the engine and to advise 
the Corporation thereon. Councillor Fox, however, moved : “ That, 
pending the expiration of one month from April 5, for which period 
the engine had been placed at the disposal of the builder: for the 
purpose of carrying out the alterations agreed upon and ordered by 
the Court in the recent action ‘Cardiff Corporation v. Ferranti,’ it be 
an instruction to the electrical engineer not to run the 300 kw. steam 
alternator or otherwise use it for town purposes, nor afterwards 
until approved by Mr. Burstall and certitied by him to be in an 
efficient and satisfactory condition.” This resolution was carried by 
the casting vote of the chairman. 


— — 


THE ELECTRICIAN, APRIL 13, 1900. 


911 


The Tramways committee report that, having made the fullest 
inquiries into the question of generating electric energy for tramway 
traction, and a number of the committee having visited the electric 
tramway undertakings at Liverpool, Glasgow, Bradford, and Hull, 
they are of opinion that in the interests of the electric tramway 
undertaking of Carditf, and in order to ensure its success, it is 
desirable that the tramway generating station should be separate and 
distinct from the electric lighting undertaking. 


Chorleywood (Herts).— The Parish Council have been requested 
by the ratepayers to consider the question of adopting electric 
lighting. 

Colchester.— The equivalent of about 5,00) 8 c p. lamp; is at 
present connected, and there are applications in hand for about 800 
more. At the last meeting au extension of the mains was 
authorised. ) 

Coventry.—An inquiry was held last week into tbe application 
of the Corporation to borrow £821 for purchasing additional land 
for extending the electricity station. No opposition. 

Ealing.— There is at present an cquivalent of 32,586 8 c.p. lamps 
connected for private lighting, and in addition 75 arcs and 364 
incandescent lamps for street lighting. 


Bast Molesey.—The Council have instructed the surveyor to 
obtain estimates of the relative costs of electric and gas lighting. Oil 
is the present illuminant. 


Farnworth (Bolton).—There was no opposition at the inquiry 
held Jast week into the application of the Council to borrow £22,000 
for establishing works for supplying electric current for lighting and 
traction. 


Hornsey (Middlesex)— On Monday the Council discussed a 
report presented by the Electricity committee on the proposed 
establishment of clectricity supply for this district. The Council's 

rovisional order was granted on July 1, 1898, and Mr. Robert 

ammond, in a report to the Council dated Feb. 27 last (now pre- 
sented), points out that by January next supply under this order 
must be given. Mr. Hammcnd further points out that Parliament 
is now di-posed to act more strictly in the revocation of provisional 
orders which have not been put into effect, unless it is shown that 
works under the order are about to be starteJ. For the Council to 
allow their order to lapse and a company to step in would, Mr. 
Hammond urges, be unwise, as the Board of Trade would give little 
consideration to the Council's oppcsiticn to a company applying for 
an order under these circumstances, If, therefore, the Council do 
not propore to work the order themselves, he recommends that 
urrangements be made with a company to supply electrical 
energy as tenants under the Council, or to transfer the order 
t» a company on equitable terms. Mr. Hammond would favour 
the latter course. He is of opinicn that the cost of supply- 
ing current for lighting, public and private, will be covered by the 

rofits of the undertaking. On the question of comparative cost of 
ighting by gas and electricity, Mr. Hammond considera that electric 
lighting at 6d. per unit equals gas at 38. per 1,000ft. (the price is 3s. 
and 3s. 1d. per 1,000 in Hornsey), 5d. per unit is equal to gas at 2s. 6d. 
per 1,000, and so on. The improvements in lamps and other appa- 
yatus in connection with electricity supply tend to still furtoer 
lessen the cost of electric lighting. Mr. Hammond's report outlines a 
scheme for the compulsory area underthe order. Asfarback as Novem- 
ber, 1897, ia a preliminary report to the Council he recommended the 
high-pressure alternating system of supply; but he now considera the 
low-pressure system would be best sui ed for Hornsey, and would be 
more economical under the new conditions. "The cost of laying mains 
is e:timated at £6,104, with a further £3,750 for extensions. 6,000 
equivalent 8 c.p. lamps would be required, but 15,000 should be 
provided for ; and the generating plant for this output is estimated 
to cost £20,250. "These estimates do not include the cost of site. 
Mr. Hammond estimates that 45 arc lamps would be required for 
public lighting, costing, with connections, &c., £2,250; and that 
meters, fuse-boxes, and house connections would cost a further 
£3,050. With £3,096 for contingencies, epgineer's fees, &c., the 
total would come to £38,500, or £3,500 in excess of the prelimina 
estimate in 1897, mainly owing to the increase in cost of material. 
An alternative scheme for 21,000 lamps alight at one time (from 
30,000 and 40,000 lamps on ccnsumers’ premises) Mr. Hammond 
estimates wonld involve an expenditure, including public lighting, 
of £73,500. Taking the maximum charge for current at 7d. per unit 
for the first 100 hours per quarter and 2d. per unit after (averagin 
about 5d. per unit), Mr. Hammond estimates that the financia 
results would be an income of £6,119 for the first- mentioned scheme 
and of £11,512 for the larger undertaking. The estimate of annual 
working c sts is put at £3,329 and £5,990 respectively. Adding 
£2,630 and £4,226 for interest and sinking fund, there would bea net 
]rofit, after public lighting had been effected, of £160 and £1,764 
respectively. The Council instructed the committee to consider the 
matter and report at once, 

A number of companies have offered to take over the Hornsey 
order. The british Insulated Wire Co. offer to supply current for a 
number of years, with power to the Co"ncil to purchase at 10 years 


at a valuation. A company would be formed with £50,000 capital, 
and a maximum charge of 44d. per unit to private consumers and 
2d. for public lamps would be made, the Council providing the 
public lamps and columns. The proposal of Edmundson’s Elec- 
tricity Corporation suggests a charge of 24d. per unit for public 
lamps anda maximum charge of 7d. per unit for the first, 4d. for 
the second, and 2d. for the remaining hours’ supply for private light- 
ing. The North Metropolitan Co.’s offer provides for the Wright 
system of charging, the Council to pay a sum for goodwill if pur- 
chase is ultimately made. 


Hull—The Ho'derness-road electric tramway route (about two 
miles) was officially inspected on Tuesday. Objection was taken 
that insufficient space had been left between the lines and the kerb- 
stones in several places, but the inspector passed the line and sanc- 
tioned its opening for traílic. 


Leamington.—The 1837 agreement between the Council and the 
Midland Electric Light and Power Co. has been cancelled and the 
period of company’s provisional order has been fixed at 37 years. 


Light Railways.—The Rhyl Council have sanctioned the pro- 
posed extension of the Rhyland Prestatyn light railway, but electric 
current is to be taken from the proposed municipal electricity station. 

The Southend Town Council have decided to apply for powers to 
construct five additional light (electric) railway routes. 


London County Council.—At Tuesday's meeting the Hampstead 
Vestry were granted a loan of £38,134 for i work and ſor 
£52,606 for 42 years for electric lighting, and £218 for 15 years in 
respect of street lighting worke. The original application of the 
Vestry was for £97,178—£40,915 for building works and £55,461 
for engineering works. 

The Fire Brigade committee, reporting on the acquisition of 
premises at Streatham for a station, pointed out that it would be 
costly to connect the station with fire alarm and telephone v pd 
and, pending the erection of a temporary station, the chief officer 
suggested that a trial should be made of the Marconi system of wire- 
less telegraphy. He had been in communication with the Wireless 


Telegraph and Signal Co., who had agreed to instal and maintain 


the necessary instruments for a period of two years at an annual cost 
of £50. As this experiment would be less costly than the usual 
arrangement, the committee recommended its adoption, and this was 
agreed to. 


Longton. — The Fenton District Council, who wish to obtain elec- 
tric current for public lighting from Longton, intimate that the 
minimum number of units required would be 30,000 per annum, 
and the maximum 100,000. The matter has been referred to a 
sub-committee. 


St. Helens.—The new Haydock electric tramway route was 
officially inspected on Thursday last by Col. York and Mr. A. P. 
Trotter, and is now open for traffic. 


Salford.—Mr. A. P. Trotter held an inquiry on Thursday last into 
the application of the Corporation to borrow £227,392, balance of 
amount required for the reconstruction and electrical equipment of 
the local tramways. The town clerk (Mr. L. C. Evans) explained 
that the working of the tramway system was leased to the Manchester 
Carriage and Tramways Co. The Corporation would enter into 
possession of the lines in 1901, and then work them on their own 
account. The Corporation were authorised to reconstruct the tram- 
ways, construct additional lines, and equip them electrically, and the 
inquiry had special reference to that part of their powers. Under 
their 1899 Act the Corporation were authorised to borrow £250,000 
for the construction of tramways. The amount of the present 
application was made up as follows: Poles, spans, wires, &c., 
£42,892, tramcars £95,315, land and buildings £83,380, legal aud 
professional expenses £5,805. The Corporation had entered 
into an agreement with the District Council of Swinton 
had Pendlebury to work their tramways for 21 years and 
had also an agreement with the Eccles Corporation to work their 
tramways for 35 years, It was desirable that the tramway equip- 
ment of the borough should be laid down by April 29, 1901, and 
desired the Board of Trade to give the present application early 
consideration because they were now negotiating with the authorities 
of the Swinton snd Pendlebury district and with the Corporation 
of Eccles as to the recoustruction of their lines. It was essential 
that this should be done, so that when the lease of the Manchester 
Carriage and Tramways Co, expired the tram service might continue 
without any block or hindrance. Mr. E. Hutton, tramways engineer 
to the Salford Corporation, gave technical details, and Mr. Evans 
added that certain contracts in connection with the work were 
already let, and others were being prepared. Arrangements would 
probably be made to light the streets along the tram route by elec. 
tricity. Mr. S. V. Clirehugh, consulting electrical engineer (Messrs. 
Lacey, Clirehugh and Sillar) also gave evidence, There was no 
opposition. j 

n our last issue we briefly referred to the resignation of 
the chairman of the Electric Lighting committee (Councillor A. 
Haworth) and to the appointment of a special committee for the 
purpose of investigating certain alleged irregularities in connection 
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with the electric lighting department. Councillor Haworth 
explained at the last sitting tbat about three weeks ago he was 
informed that there was a grave irregularity taking place in regard 
to one of their contracts, and a letter was shown to him ion 
a firm of ironfounders in Staffordshire. He then asked Mr. Turner, 
the electrical engineer, if he had taken out a patent, and he said he 
certainly had about 12 months ago. At the committee meeting 
he asked Mr. Turner if he had tupplied a firm in Staffordshire 
with a list of names of firms who tendered for a certain contract, 
and Mr. Turner said he had done so. He then suggested that they 
write to the various firms asking what they had added for royalty 
for the patent of Mr. Tarner, which would have to be obtained 
through the Staffordshire firm, and one firm wrote that if royalty 
had not to be paid they could reduce their tender by £251. 5a., and 
another firm that if they were allowed to go into the open market 
the total reduction would be £1,300. Mr. Turner was asked 
certain questions and then requested to retire, and it was decided 
to send the matter to the General Purposes committee. At a 
subsequent meeting that resolution was rescindea, and he felt 
that he could not with self-respect retain his membership of 
the committee. He had lo:t confidence iu their engineer, and 
it had been painful for him to take the action he had done. 
The patent was taken out on Nov. 22, and on Nov. 29 their plans 
and estimates were in the hands of the Local Government Board. It 
looked to him that the patent had been rushed into the Patent Office 
assoon as Mr. Turner knew their plans were settled. He moved 
that the electrical engineer, Mr. Turner, be forthwith requested to 
send in his resignation. Councillor Bates seconded this. Councillor 
Jones said he felt that an injustice was pane done. He believed 
Mr. Turner to be innocent. They went to. Staffordshire, and the 
answer to every question asked of the iirm referred to exonerated Mr. 
Turner up to the hilt. Ald. Phillips eaid they had to consider the 
dignity of the Council, and they had to do justice. They had heard 
a grave statement from the chairman of the committee, and a defence 
by Councillor Jones, which, to his mind, entirely avoided the point 
at issue. The question was whether Mr. Turner was faithfully dis- 
charging his duties or not. He thought the best courss was to 
appoint a special committee to thoroughly investigate the whole 
matter. He moved that such a committee be appointed. Ald. 
Mandley seconded, and after further discussion the amendment was 
carried and the special committee duly appointed. 


Sheffield.—Mr. A. P. Trotter inspected the electrical equipment of 
the Ecclesall-road tramway route on Friday last. 

Sleaford.—Some time ago the Council obtained a report from 
Mr. E. Bremner Smith, in which the cost of an electric lighting 
scheme was put at £5,717. Mr. C. S. Vesey Brown, of Lincoln, 
who was recently invited to advise upon the proposal, put the least 
possible expenditure at £10,759. After considering both reports the 
Council have authorised the Electric Lighting committee to instruct 
Mr. Smith tosubmit plans and particulars of his scheme. 

Southport.—1n the Southport Guardian of Wednesday appeara an 
article on “ Electric Traction,” by Mr. R. H. Scotter, C.E., dealing 
with the developments of thia ind ustry in Germanyand the importance 
of the application of electric traction to the Cheshire lines extension, 
On the subject of the developments in Germany Mr. Scotter states 
that at least 50 per cent. of the electric lines owe their existence to 
the very substantial assistance given by the German banks. This 
was not the case, however, in England, where an engineer, if 
he is competent to form original projects, must first give 
the result of his brainwork away to all and sundry while 
casting about for capital. The system of bankers help in 
Germany protected to a certain extent original ideas until these 
have been a certain time in working and are an assured success or 
failure. Mr. Scotter instanced one small railway system running 
out of Munich (which exactly corresponds to the Cheshire Lines 
extension). This Munich line was a non-paying concern until its 
conversion to electric traction, Some three years ago he had pointed 
out to the Cheshire Lines committee how, by rearranging their 
connections ard adopting electric traction, a much shorter and more 
direct route from Liverpool to Southport could be accomplished, but 
to advocate new methods for existing railways where old methods 
had failed was (said Mr. Scotter) as difficult as preaching a new faith. 
He had formulated a scheme for converting the Southport and 
Cheshire Lines extension into an electrie railway for passenger 
service only, leaving the line to be worked by steam as it now is for 
long-distance and goods traffic. This scheme would not be costly, 
and when it was remembered that the Liverpool electric trams run 
close to the Aintree station on the Cheshire Lines Railway, a mode 
of interceommunication at once suggested itself. The use of electri- 
city as the motive power would immensely cheapen both the cost 
of construction and the working expenses of the line, so that such a 
system would easily earn a reasonable dividend. 

Stockton.—On the advice of Mr. C. S. Vesey Brown the Council 
have decided to erect 36 arc lamps for public lighting instead of 27, 
as originally proposed. 

Swansea.—A trial trip took place on the Cwmbwrla electric 
tramway route last week. It is not expected that the cars will be 


running till next month, when all sections will be opened at once. 
It is intended to run 21 small cars and 15 large ones ultimately, 


Swinton and Pendelbury.—The terms of the Salford Corpora- 
tion for constructing and operating certain proposed new tramwa 
lines are considered unacceptable by the District Council, and the 
result of the South Lancashire Tramways Co.’s bill is awaited. 


Underground Cable from London to Birmingham .— The 
Daily News states that on Tuesday the last length of the underground 
telegraph cable between London and Birmingham, which the Post 
Otice has been laying since January, 1897, was complete l. 120 
miles of underground cable connect the capital of the Midlands 
with the metropolis of the empire. 


Wigan.— After inspecting various electric tramway systems in this 
country, a Tramways sub-committee reports :— 

Our observations lead us to the conclusion that a good line, kept in good 
order, with single truck carriages will give satisfaction, and that we cannot 
find sufficient advantage in the adoption of bogie cars to warrant the extra 
expenditure in running cost. We therefore recommend the adoption of a 
single truck car with a body similar to the one recently adopted by Liver. 
pso’. 

Wolverhampton.—The British Electric Traction Co. have offered 
to work the whole of the tramways within and without the borough 
so as to keep up the connection between the outlying portions of the 
Bilston, Willenhall and Sedgley districts, and pay the Corporation 
6 per cent. interest on £30,00)— rather more than the price (£26,750) 
paid by the Corporation for their newly acquired undertiking. The 
subject has been referred to the Tramway committee. 


COMPANIES' MEETINGS AND REPORTS. 


Willans and Robinson (Ltd.). 


The ordinary general meeting was held at the Cannon-street Hotel, 
London, on Wednesday, under the presidency of Mr. Mark ROBINSON, 
M. Inst. C. E. 

The SECRETARY (Mr. C. S. Es:ex) having read the notice calling th: 
meeting, 

The CHAIRMAN said: I do not think I need say much about the 
accounts. It will scarcely be questioned that the half-year's results are 
satisfactory, and we hope there will be as little disposition to challenge the 
increased distribution which we propose to base upon them. We do not 
feel that the present presperity has endured quite long enough to justify 
us in paying a 12 per cent. dividend; we prefer to call the 
addition of 2 per cent. a bonus—which is meant to suggest some- 
thing perhaps a little less assured than the dividend we are accustomed to. 
The difficulty of getting our new capital into profitable work has been and 
is a very real one, and we may congratulate ourselves that the instalments 
on the last issue have been spread over so long a period. The delays by 
the contractors for the extension of works at Rugby have been bad enough, 
but at Queen's Ferry, the site of the new boiler works, we have been most 
unfortunate. Months were occupied in coming to an agreement. At last 
everything was signed and ready to be exchanged, when suddenly one of 
the judges was found to have given a judgment respecting certain leasehold 
property, in no way concerning us which we are informed incidentally 
invalidates our leise, and with it a large proportion of all the leases in 
England. This jadgment stands for the present, and our lease has now 
to be taken to the Court of Appeal. lt is said that a decision will 
soon be reached, but if not, and we should be threatened with long 
delay, we may have give to up Queen's Ferry entirely. We hope no 
great delay need be anticipated if the change be forced upon us 
Notwithstanding these delays, it will be wise to issue the remaioing shares 
before long, though we propose to spread the payment over as long a tim? 
as ig rensonable —say a ycar. The price of issue is a subject upon which 
expression of opinion by the shareholders cin scarcely fail to be helpful, 
but, broadly speaking, we hold to the view, expressed on previous occasions, 
that it is not well to fix the price at the very highest obtainable (perbap: 
not without some chance of a failure): it is better to iasue at a moderate 
price, and to let the profit be divided between the company & 
a body, in the form of premiums, and the shareholders as individuals 
in the form of added value to their holdings or of profit upon re- 
sale. Turning from the boiler works and their finance to the bol: 
which is to be made in them, the shareholders will doubtless be 
interested to hear that the Admiralty trials of the Niclausse boilers 
in H.M.S. "Seagul" have at length been brought to an end- three 
years after the boilers were inade and delivered to the Admiralty. 
Compared with the boilers which are to be made at Queen's Ferry, 
those of the Seagull may almost be described as of obsolete pattern, 
and this largely takes from the comparative interest and value of the 
economical results obtained. The Admiralty figures on this subject, what- 
ever they are, are not published, but it is no secret that the Niclausse boiler, 
in respect of practical convenience and reliability, passed its testa with 
flying colours. There is said to have been a complete absence of hitches of 
all kinds. A number of triala were made, cach consisting, or intended to 
consist, of 1,000 miles under steam, ia all sorts of weather and sea, anil 
the remarkable statement is made that during the fast, or full power 
trial, after some 9, 000 miles steaming spread over many months, during 
which time the tubes were never cleaned internally, a sudden order was 
given to shut off and empty one of the boilers, to remove two of its tubes 
to put in two others in their place, to get up steam again, and to report 
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when ready for giving steam to the engines; and that the time which 
elapsed from the order to empty the boiler to the time when it was 
reported to have steam up again to workipg pressure was 48 minutes only, 
of which five minutes were occupied in removing and replacing the tubes. 
This wonderful record (which surpasaes, though not by very much, what 
we used to do with the first experimental boiler) gives striking testimony 
to the ease with which the boiler can be overhauled and repaired, and, we 
think, to the accuracy of our judgment in taking it up and in pre- 
Faring to manufacture it on the largest scale. This will ultimately 
necessitate the issue of still further capit.l—I mean beyond the 
20,000 shares to be issued this year. We have sati-fied ourselves 
that we must be more than mere boiler makers and must be tube 
makers, and that we should bs prepared to make much of the other 
material for ourselves. The production of even a part of our own 
materials will be justified by the complete control it will give us over 
the processes of manufacture, which will then be carmed on to suit our 
requirements alone, and not those of other people, either as regards quality 
or time for delivery. 

Turning to the accounta, you will see that we continue to add largely to 
reserve out of the ordinary profit—viz., at the rate of £7,000 per annum— 
besides £4,000 per annum carried to debenture sinking fund. But the amount 
shown in the balance-sheet to the credit of reserve(before the present recom- 
mendations are acted upon), viz., £28,646, is much below ita real amount, for 
there is a further sum of £29,656, the premiums on the last issue, which, after 
tome deductions not yet carried out, is destined to swell the reserve. Taking 
into account the premiums upon the forthcoming issue of shares, there 
can be little doubt that we ought scon to see a reserve equal to our whole 
debenture debt, apart from the separate provision which 1s being made for 
the redemption of the debentures. The large amount of cash in hand on 
Dec. 31, about £64,500, ia partly due to the fact that it included premiums 
on shares awaiting investment, nearly £30,000; partly to the natural 
tlowness in payments, consequent upon the delays over the extension 
works. £48,000 was on deposit, and of this £20,000 was shortly afterwards 
invested in consols. Debtors stand for a larger sum than before, but no 
effort is spared to keep this amount as small as possible. Large balances 
outstanding on important municipal contracts still unfinished are the prin- 
cipal reasons, "These debts are valued very rigidly. 

The company this year sends a large engine to the Paris Exhibition, 
coupled to a dynamo made by Messre. Siemens Bros. and Co. We are 
nominally suppliers of the whole, but the dynamo is shown at no cost to 
us, And we shall of course see that its makers have the credit which is due 
to them. The engine and dynamo will, we understand, form the largest 
and most important electric generating plant in the whole Exhibition— 
that ie, largest in horee-power and electrical ou'put, not of course in space 
occupied. It will be employed in actual work, for which steam will be 
found and a small payment made to us, but not enough, I fear, to 
ter iously reduce the cost of the exhibit. The engine will have an indi- 
cated H.P. of 5,00) as the emergency load; the continuous load is meant 
to be 2,400 H. f., and the most economical load about 2,000 H. This engine, 
which we could scarcely erect in our present erecting e hop, lofty as it 
is, is a good example of the succ 8s of boldness in staudardising patterns. 
We put in hand one engine as though we expected to make a dozen, and 
though the electrical trade, fast as it grows, has not yet reached the point 
of ordering such engines as this by the dozen, it probably will do so some 
day, for already two others are on order for the Corporation of a 
great city, and the highly elaborate patterns and the costly special tools 
intended to ensure interchangeable work in all the engines of this size 
have already paid for themselves. The Paris engine, which is so far un- 
sold, is not likely to be long without a purchaser. I now move that the 
report and accounts be adopted. 

Mr. MARRIOTT (shareholder) seconded the motion, and expressed great 
satisfaction with the report and accounta. 

A discussion followed, in which several sharebolders took part, and 
general satisfaction was expressed with the report and accounts. 

The CHAIRMAN, in answer to questions, said that the new shares 
would not be allotted on the same terms as on the last occasion, because 
in the interval they had risen two or three points in market value. He 
thought that the gentleman who had suggested that the issue should be 
at two-thirds of the market price approached most nearly to what would 
be a fair premium. Additional capital had been issued hitherto gradually 
with the extension of the company's business, and the increase had been 
justified by the steady advance in the dividends from 5 per cent. at the 
beginning and 8 per cent. shortly afterwarda to 12 per cent., the return on 
the present occasion with the bonus. 

The motion was unanimously adopted, and the retiring directors and 
auditora were afterwards re-elected. 

" vote of thanks to the chairman and directora brought the meeting to 
& close. 


Brockie-Pell Arc Lamp (Ltd.). 


The fourth annual general meeting of this company was held at the new 
premises, 62, Worship-street, Finsbury, London, E.C., on Monday, under 
the presidency of the Right Hon. Lord SUFFIBLD. 

The SECRETARY (Mr. W. J. G. FitzGibbon) having read the notice 
convening the meeting, 

The CHAIRMAN said: When I last addressed the share nolders I 
expressed a hope that when we next met I ehould be able to present to 
you a better balance-sheet than on the previous occasion, and that hope, I 
am plensed to say, has been fulfilled. I trust that the accounts submitted 
to you tc-day will be followed at no distant date by accounts which will 
warrant our paying a dividend tothe shareholders. The business has shown 
a steady rate of increase throughout the year. We have not only new and 
important contracts for lighting, but have carried out satisfactorily those 
contracts we had in hand. Our lamp has fully maintained its reputation, 


the works are fully occup‘ed and will be so on existing orders for soma time 
tocome. The plant, tools, apparatus, and other items have been maintained 
at the fullest efficiency, and a fair sum for depreciation has been allowed 
for. The high price of materials has affected us in common with other 
manufacturers. The directors have reduced their fee: by three-fourths, 
andevery effort has been made to reduc® expenditure, but with a 
business such as ours the technical staff expenses are neceszarily 
heavy. These expenses will, however, not increase in the same 
ratio as the company’s trade increases, In our new premises we shall 
be able to do at least three times the busine:s we could carry out in 
our former premises, as well as being able to keep a stock of the goods we 
manufacture. The new premises a3 & property arealso well worth having, 
as we could re-let them at any time, should such a step be necessary, at a 
good premium. I should like, before concluding, to say that the great 
improvement in the position of the company is principally due to M-. 
Shrimpton and our secretary, Mr. FitzGibbon. Mr. Shrimpton has devoted 
not only a great deal of time but a great deal of ability to the interests of 
the company. We have had a pretty hard time of it, but have, I believe, 
turned the corner. I now move the adoption of the report and accounts. 

The VICE-CHAIRMAN (Sir F. D. Dixon-Hartland, Bart, M.P.) 
seconded the motion, and said he agreed with Lord Suffield that the com- 
pany had now turned the corner. Whereas 12 months ago a debit 
balance of over £1,500 on the year's trading was brought forward, there was 
now a profit of £1,250. He could honestly say he thought the work they 
had in hand now was even more than they could do, and he thought the 
business would go on increasing. They now had premises where such an 
increase could be dealt with. He thoroughly endorsed the chairman's 
remarks concerning Mr. Shrimpton. 

Dr. FEGAN asked if the £1,000 mortgage to the bank appeared in the 
balance-sheet now for the first time. With regard to the 5 per cent. 
depreciation on the plant and machinery, &c., he thought this should be 
10 per cent. The report did not state the number of lamps which had 
been turned out during the year, but probably this was intended to be a 
trade secret. He regarded the amount of £6,803. 198. 7d. in the profit 
and loss account as very satisfactory. He would like to know how the 
directors proposed to deal with the large debit item of about £6,000 on the 
working for the past two yeara, as he thought the item was one that should 
be disposed of, so that the shareholders might get the advantage of any 
profits earned in the future. He could himself bear independent testimony 
to Mr. Shrimpton’s ability. He was undoubtedly the right man for the 
management of the company from a commercial standpoint, and he 
hoped the technical part of the business was equally well provided for. 
According to their contract with Mr. Brockie, their lato manager, who was 
now consulting engineer to the company, he understood they were to have 
a half share of a very important invention of hia, of an electric lathe, and 
in any other inventions which he might bring out. He thought the share- 
holders should know exactly the position of this matter. 

No other questions being asked, 

The VICE-CHAIRMAN said: The £1,000 mortgage to the bank appears 
in the balance-sheet for the ficat time this year, and represents so much 
more capital borrowed for the purposes of the business. With respect to 
the allowance for depreciation, the shareholdera must remember that not 
only were items amounting to £75) wiped off, but £798 was represented 
in addition to the 5 per cent. The whole of their machinery was new and 
was in the best possible condition. 

Mr. SHRIMPTON, in answering the technical questions, said he would 
first say that they had let their old premises at a bonus of £300, which 
would be something towards their moving expenses. In their new works 
they had put in electric motors in place of oil engines. "They had debited 
the accounts for the year with the full expense of maintaining th» 
machinery in first-class condition, and the auditor considered 
that the depreciation shown in the report was a fair figure to 
take, He agreed that the patents should be written down as 
soon as possible. With regard to advertising, there was consider- 
able competition in connection with arc lamp supply, and they 
must endeavour to make new friends as well as to retain old ones. They 
had had no occasion to consult with Mr. Brockie, who was, however, avail- 
able at the directors’ call if they required him. Mr. Worsley, the manager 
of the works, had had many years' experience in the manufacture of arc 
lampe, and altogether their technical department was in & healthy and 
sound condition. With regard to tbe electric lathe, that had been left out 
of the accounts because they were not certain whether it was an asset at all. 
If it was asset, they had it still. Their foreign patents were also left out, in 
order that nothing but the most substantial figures should be included 
in the balance-sheet. The electric lathe might be a clever invention but 
they had no time to occupy themselves with it at present, nor the capital 
to develop it. With regard to the number of lamps supplied, they had 
competitors in trade, or there were many things the directors would like 
to tell the shareholders ; but this information was at the disposal of any 
shareholder requiring the information privately. 

The resolution was then put to the meeting and carried. 

The Hon. R. B:ougham was re-elected a director, and the auditors 
having been re-elected, 

The VICE-CHAIRMAN said: Before the meeting concludes I should 
like to say a few words with reference to the capital of the company. 
An enlarged business requires an enlarged capital. We cannot carry on the 
largely increased business we shall now do—bringing, we h pe, a large 
amount of profit to the shareholders —without capital to work with. It 
was astonishing how tbe work had been done in the post year with the 
small capital at command. There are two ways of getting this increased 
capital—by the issue of debentures or by the reconstitution of the 
company. The disadvantage of issuing debentures is that they will 
be & permanent charge: if, however, we reconstitute the company, we 
shall have the right of taking out of the balance-sheet the debits made in 
the first two years of our works, amounting to £5,017. 12:/ bd. We can 
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also write down our patents. I therefore make the following suggestions for 
the shareholders’ consideration. There are 80,000 shares in the company, 
and if we give two shares in the reconstituted company for three shares 
now held by the proprietora, we shall reduce the capital by one-third. 
Then, if we bring out the new shares at 15s. paid instead of three shares 
fully paid, the company would have ample capital to do its work and to 
pay a dividend which would make the two shares worth a good deal more 
than the present three shares. There would remain upon the two shares 
with 15s. paid a liability of 10s. upon which the directora propose to call 
up 2s. This would furnish them with funds to go on w th, and in addition 
bankers will always advance on a call which can be made, aa they will not 
do if the whole of the capital of the company is paid up. He invited the 
opinions of the 3hareholdera on bis proposal. 

Dr. FEGAN said that personally he should prefer to ece a reconstruc- 
tion of the ccmpany, with an issue of shares with 18a. paid and carrying a 
liability of 23. 

The VICE-CHAIRMAN aaid the directors would call a few of the largest 
shareholders together and see what could be done in the matter, and then 
hold an extraordinary meeting. 

Mr. SHRIMPTON said the urgency for more capital was that they had 
& piece of business in hand that was extremely valuable, involving nearly 
1,000 lamps. If the necessary funds were not provided by the shareholders 
they would have to go to someone else and borrow them. 

A cordial vote of thanks to the chairman, directors, and staff was then 
carried unanimously, and the proceedings terminated. 


Westminster Electric Supply Corporation (Ltd.). 


Au extraordinary meeting of thia corporation was held on Wednesday 
to consider the following resolution : * That the capital of the corporation 
be increased from £399,500 to £550,000 by the creation of 50,100 ordinary 
shares of £5 each, and that the board of directora be authorised to issue 
20,100 of the shares at £10 per share. 

Lord SUFFIELD presided, and moved the resolution. He said that 
the matter had beeu fully considered by the board and, by five to two of 
the directors, the plan proposed was judged to be the only sound financial 
method of raising the required capital. "This opinion was supported by 
eminent legal and financial authorities. He deeply regretted that the 
views of the majority of the board were opposed by two directors, who 
had put before the shareholdera a proposal which undoubtedly, 
on the face of it, was more attractive, but careful consideration 
would show that, if adopted, it would, in the course of the next 
few months have such a prejudicial effect on dividends as to enormously 
depreciate the value of the shares to the investor. As Chairman of tha 
company he thought it his duty to warn them of the perilous courae on 
which they would be entering should they assent to the proposal put for- 
ward by a minority of the board. 

Mr. E. BOULNOIS, M.P. seconded the resolution. He said that, although 
not specifically stated, it was intended to issue the new shares pro rata 
among the existing shareholders. By i:suing them at £10 each—the 
market price being £15 —the ehareholdera would get the handsome bonus 
of £5 per share, while another £5 in the shape of premium would go into 
the coffers of the company, and of courae on that money no dividend would 
have to be paid. On the other hand, the minority proposal was that the 
whole £10 should go into the sbareholdera' pockets. He held that the 
recommendation of the majority of the board was financially sound, and 
would be for the best interests of the compauy in the long run. 

Mr. R. D. WALLACE, Q C., proposed the following amendment :— 
“That the capital of the corporation be increased from £399,500 to 
£550,000 by the creation of 50,100 shares of £5 each, and that such shares 
te issued at par to the shareholders pro rata according to their holdings 
in the company." He said he believed the company had a still greater 
future before it, and he did not adopt the view of the other directora 
that the amount earned available for dividends was likely t» dec-eas> 
If they went on iesuing shares at a premium the ra'e of dividend paid 
would be to some extent fictitious, not being paid on the whole capi al, 
and it might be of such an amount as would attract the attention of the 
Board of Trade. ö 

Mr. WHITE seconded the amendment, which was supported by Mr. 
Browne- Martin (a director’. 

Mr. HAYES FISHER, M. P., contended that from the investora’ point 
of view the proposal of the majority of the board waa the better of the two. 

Lord AMPTHILL supported the resolution, but, after some discussion, 
the amendment was, on a show of hands, carried by 27 votes to 20, and was 
also carried as a substantive motion. The chairman thereupon demanded 
a poll, which he ordered to be taken on the 11th prox. 

Mr. WALLACE protested against the delay in taking the poll, and 
mentioned that he held a majority of votes. 

The CHAIRMAN eaid the majority of the board had decided, for certain 
reasons, that the poll should not take place at once. 

The proceedings then terminated. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—At Tuesday's meeting the 
chairman (Mr. H. Doughty Browne) said that under the arrangement made 
with the Argentine Electric Traction Co. the latter company guaranteed 
the ordinary share capital of the Anglo-Argentine Co. a minimum dividend 
of 4 per cent. for a period not exceeding five years, but if the profits 
exceeded this 4 per cent. that amount could be divided among the share- 
holders. He congratulated them on the fact that the negotiations for an 
electrical concession had been brought to a eatisfactory conclusion. The 
new concession was for 99 years, and in many ways it was favourable to 
the company, while it was untrammelled by the onerous conditions which 
it was suggested they should undertake when the question of conversion to 
electricity was first mooted. 


BABCOCK AND WILCOX (LTD.)—Mr. J. Dewrance presided at the 
meeting of this company on Tuesday, and stated that ths growth of the 
business had been very satisfactory. Tae profit during the year amounted 
to £106,585, which with the balance forward came to £115,918. After 
deducting interim dividends there was a balance of £90,918, from which 
the directora recommended a dividend at the rate of 6 per cent. per 
annum on the preference shares and a dividend of 208. per share on the 
ordinary shares for the half-year to Dec. 5l. They proposed to place 
£50,000 to reserve, which would leave £15 918 to bs carried forwerd. 
Au extraordinary general meeting was then held, to consider resolu- 
tions for winding up tke company voluntarily, its reconstruction, 
and the appointment of Messra Rosenthal and Simpson as liqui- 
datora. The chairmin stated that the principal reason iu submit. 
tiog to the shareholders, at this particular time, the reconstructicn 
scheme was owing to the enormous expansion in the business, 
With the increase in assets, it was necessary that the board should make 
due provision for the future. The company's works, which had been 
extended by the increase in the plant throughout the year, were atill fully 
occupied, and it was thought desirable that they should be further largely 
extended. The assets now exceeded the share capital, and it was propoted 
to adjust more closely their proportion by issuing new ordinary shares to 
the present holdera. Both preference and ordinary shares were £10 each, 
aud it was proposed that they should be split into £1 sbares, holders of 
the preference shares receiving ten £1 thares for each £10 share at present 
held, and holders of the ordinary shares receiviog 20 £1 shares for each 
£10 share now held. The 90,000 ordinary shares in the new company were 
to be offered for subscription to both classes of shareholders at à premium 
of 50 per cent., or £1. 103. per share. The resolutions were unanimously 
adopted. 


GUILDFORD ELECTRICITY SUPPLY OO. (LTD.)—The annual meeting of 
thia company was recently held at Guildford. In moving the adoption of 
the report, which appeared in our issue of March 23, the chairman (Dr. F. 
R. Russell) stated that their receipts were £500 better than those of 
1898, while their expenses had only increased by £283, this increase being 
almost entirely accounted for by the cost of coal. The amount of current 
sold was 56,724 units, against 29,127 in 1893, and the coet of production 
had gone down proportionately, being 3°76d. per unit, compared with 
5°24. More capital was wanted to provide a much larger storage battery 
fur the night load. The deficit of £222 had been wiped out. With regard 
to the purchase of their undertaking by the Corporation of Guildford, if 
the directora got an offer which they thought it would be for the benefit of 
shareholders to accep', the latter would bo called together to con:ider 
the matter. 


SAN PAULO GAS CO. (LTD.) —At ths meeting the chairman (Mr. D. M. 
Fox) stated that the directors had a number of difficulties to contend with 
during 1899, owing to changes made in the laws regulating electric lighting 
at San Paulo. The question of electric lighting had caused the board great 
anxiety during the year. Having an offer to light the new railway station 
at San Paulo by electricity, it was decided that the occasion was favour- 
able for the company to start an electrical department, The business was 
approached with the greatest caution, and it was not until they were 
assured by their legal adviser that the company had the right to supply 
electric current, and that the president of the Municipal Chamber was 
favourable to their doing so, that the directora entertained the idea. 
Within six montha of entering into a contract for the supply of the 
necessary plant, and when the tame was nearly ready for shipment, the 
Chamber passed a law for regulating the supply of the elec rie current in 
the city, the conditions of which were so onerous that the company hai no 
alternative but to cancel the contract and throw up the business. The 
directors had paid £2,200 to rid the company of all liability under the 
contract, and he thought that they had acted wisely in cutting the loss 


THAMES IRON WORKS SHIPBUILDING AND ENGINEERING CO. (LTD 
—-The first annual meetiog of this company was held on Wednesday, Mr. 
Arnold F. Hills presiding. The chairman, in reviewing the business of 
the pas: year, said that every department had been full of work, and the 
company bad contracts in hand that would occupy about two years. Their 
electrical engineering department was a small one as yet. They began it 
mainly in connection with their own yard lighting and the lighting of their 
shops five or six yeara ago: but it had gone on, and a considerable amount 
of work had been done iu it in the last 12 months. The profit made was 
between £3,000 and £4,000. In his opinion there was more room for 
development in the electrical depariment than in any other branch of 
engineering. Engineers bad at last seen the possibility of the effective 
utilisation of the electric current for traction, for light and similar uses, 
and he ventured to think that the electrical engineering department of 
the company would become no less important than their other engineering 
departments. The directors’ report was carried unanimously. 


WINCHESTER ELECTRIC LIGHT CO. (LTD.)—The annual meeting w85 
held on Tuesday. The directors’ report stated that the equivalent of 10,000 
8 c.p. lamps were connected to the maius at the end of last year, and further 
applications continued to bs reꝛeive l. The accounts showed a net profit 
of £323. 128. 2d., of which it was proposed to apply £202. 6s. 6d in payment 
of a dividend of 23 per cent. for the year, and to write off the balance 
(£121. 58. 8d.) in reduction of the preliminary expenses (£197. 17s. 4d. 
The chairman (Mr. T. F. Kirbey) said this was really the first annus! 
meeting of the company since the works were opened, because they on 
took over the undertaking from the contractora on July 1 last. They were 
well satisfied with the progress made, and he predicted a still larger 
increase in customers, to meet which they had added another steam 
dynamo. The report was adopted, and Mr. F. E. Gripper, the retiribg 
director, was re-elected. 
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CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 278d. per os. (April 11). Consols (21 per cent.) 10013 —1014, for 
money, 101,;,—101,, for account; 24 per cent. 971 —98 (April 11). 
Stock Exchange Settling Day: Consols, May 4; Stocks and Shares 
Continuation Days, April 25 and May 14; Ticket Days, April 26 and 
May 15; Pay Day, April 27; Mining Share Carry-over Days, April 24 and 
May 11. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)— Applications 
have been invited this week for the sub:cription at par for £100,000 
5 per cent. second debenture stock in this company. The directors state 
that the rapid extension of the company’s business necessitates the 


accounts for some of the directors. I have authentic information that the 
liabilities discovered by Messrs. Turquand, Youngs and Co. already amount 
to about £200,000, and that reconstruction or liquidation of the company 
will be imperative. In the event of reconstruction few of the ordinary 
shareholders have ths qualification for directors. A remarkable provision 
in the articles of the company is that the directors in transacting board 
busiueas have a vote for each shave they hold. A large proportion of the 
tramway shares are held in Eogland.“ 

MUNICIPAL LOAN .—The Epsom District Council invite applications for 
£16,100, in 322 registered nominal debentures of £50 each, required for 
electric lighting purposes. Applications to the London and County Bank, 
21, Lombard-street, E. C., or Epsom, before 19th inst. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


employment of further capital, and that tbe funds received from this 4 | No. A@anmaarn. 
is:ue will be devoted to such extension. "The stock is subject to redemp- Lu Week B Inc. ot 
tion at £110 per cent. at six months’ notice by the company. A state- ended B or Deo. weeks Amount — 129 
ment of the company's assets from the balance-sheet of June 30 last shows |: 4 | r Dec. 
a balance available as security for the entire £500,000 5 per cent. second 1900 £ £ £ 
debenture stock (of which the present £100,000 is the first issue) of 
£352,892, in addition to the amount to be received from the stock to be Eres 55 12 55514 TE 
issued. The profits of the company during the past five completed years Blackpool pool Ded eas Ed ”" q 206 — 326 14 2278 - 845 
ended June 39 last show a steady increase in dividend from 5 per cent. to B Mord Co dung. " g 541 | n 190 1 541 
6 per cent. on the paid-up share capital, tlie annual profits increasing from E E een eb. 211.797 + 535 21 43,324 115.233 
£25,876 in 1894-95 to £52,213 in 1898-99. The list closed yesterday 5 Carriag i Apl. 6 2738,- 850 14 36084 + 120 
ey l Buenos Ayres& 8 Mar. 11 2,227 — 221| 10 23,464 + 5,211 
INDO-EUROPEAN TELEGRAPH CO. (LTD.) — The directors, after adding City & South London Ry.| Apl. 8 | 1,389 | + 404| 14, 17,319 + 2,104 
£25,000 to reserve, aud subject to final audit, recommend the payment of | Dover Corporation „ 7| 160'- 104 1 160 — 104 
a dividend for the six months ended Dec. 51 of 17s. 6d. per share, making, Dublin United „ 0 8,090 41,688 14 41,785 | 
with interim dividend, 6 per cent., and a bonus of 20s. per share, both free | Dublin Southern Dist....] „ 6 1.753 . 719| 14, 9,415 \ +5683 
of tax, makiog 10 per cent. for the year, payable May 1. *Glaegow Corporation | „ 718986 + 193] ... S - 
ISLE OF MAN.—The Manchester Guardian Douglas correspondent *Liverpool Corporation...| Mar. 31 7,192 |+ 667 13 86,628 |+ 10,618 
reports that, “following the audit made of the Isle of Man Electric Tram- Liverpool Overhead Rly.| Apl. 8 | 1,517 — 357) 14 19,454 '+ 755 
way Co.'s accounts by Messrs. Aldred, of Manchester, the auditors | *Sheffield Tramways ...... „ 8 1.922 |+ 551; 14 25,527 + 7,724 
appointed by the shareholders in March last year (Messrs. Turquand, | *South Staffs. Trams » 6 679 — 246 14 8.505 
Youngs and Co.) have been engaged for weeks on a special audit of tbke— partiy electrical. f 9days. 15 dui oo 
ELECTRICAL COMPANIES’ 2 LIST. 
Parser | AmMounr | Last | ous arc PER | 5 PONE 
s AMB. WX a 8 Paice, ENT. Dræmay Dun. vamo Six Davs 
AOE Saas. | cc o n oe NL. Arun 4. Apr d 10. | 16. Yue. | Erin Arri. 10, 
6119:00 pi 4% inan Direct te Telegraph 4% Mort. Deb. (red.) .. eee 10% 3 E^ | 817 4 Tonny. and 9 ee tee 
, eee azon elegra —————————— 2 4 eee 
125,000 100 U tures . eoo nnt 85 90 85 90 8 11 1 ove 
£875,520 Btock | 28 TS be —— — e| 6 33 65 68 | 5 8 7 rep., May. Aug., Nov. .- vl 
£3,062, Btock | 80/0 Prerered V n 17 118 ne n |530 » » 117} 112 
£3,062,240 | Stock 27 , eremo nain er ind nn vacat e 15 151 14 15 9 0 0 257 155, 142 
$10,000,000; $100 yt 8 Cable Capital Stock .. . 165 175 165 176 | 411 5 | Jan., Apr., July, Oct. T . 
El, 568,078 Stock 4% |* Do. 4 per Cent. Debenture OE — 103 10$ 102 101 817 0 gary and 1033 . 
16,000 10 80 | Cuba Submarine Ordinary m 9 10 9 10 | 8 0 0 | February August - - 
122 10 p 5 oe N 10 per Oent. . . . . .. . . 19 » 1 » | : ; : A sri end Oclober 5 in 
6,000 6 5/0 Do. 10 per Cent. Cumulative Preference . .. 9. 10 9 10 500 i " i 
e 4 2005 up» vol pert cenk | Debentures eee 1117 108% " í 108% H is : Jennary ans aly, Goi ïi li 
2120,00 — 100 44% | Direct West India Cable 44% Heg. Deb. red. . . 10) 103 00 103 4 8 0 June and December...  .. a 
000,000 | Stock 5% | Eastern Ordinary ...... .....ssccssssesee cernerent ttn 152 157 152 157 410 0 | Jan. Apr., July, Oot. 156 153 
21.796 000 Btock s% S Dee a) pee Goat: Preference Stock . . . 98 101 98 lot 2 9 8 : 100 92) 
e ae) nl Ht ag [cae a | 
p tern n lj). 666 6 66 66 660 6 6 » 14 
£320,000; Stock 4% Do. 4 per Cent. Debenture Stook .. . .. . . . 116 120 16 120 3 6 8 February and August eos - 
220000 100 5% * De 57 e .Gov.Bub. Deb. 1500 (reg.) . 100 103 100 105 417 1 | January and Jaly...... Hi s 
£200,000 | 100 42 |"Eastern and S. African 4% Mort. Deb., 1805... 100 103 100 108 ' 818 5 | Februaryand August 100} 5 
£200,000 35 4% Do. 4 per Cent. Mauritius Sab. ‘Debs. (red.) .. 101 losy | 101% 108% — 81610 | Mayand November. . " 
180,227 10 1/8 | Globe "Telegraph and Trug e se esse ul 12 Bi 12 4 7 6 Jan., SPP July, Oct. 113 4 
rp n a0 á E 3 Preference e 5 - is A | in 4 " iadair 153 M 
» reat Northern enh agen coe 4 nary — vee ecc 
£96,300 100 110 Halifax & Bermuda Cable 44 lat Mort. Deb. red.) 100 103 100 13 4 8 0 5 a 5 
» nao- ropean UU ss nee id 
£100,000| 100 6% | London Platino-Brazilian 6 per Gent. Debe., 1004 ..| 105 103 105 108 611 7 | March and September i 
2 E 40 N & European Tel. 4% Guar. Debs. (red.) 1 103 ^ 95 H as 5 ree pu December - - ves 
7 r' 6 „ooo. 7 8 7 © 5 0 0 | ApTH and JOWT... * 
reed £100 ia 6% sume Cebiss Trust T —— bs E^ i E^ 153, : H : Deos tial Jal "e 
; $ ost African Telegraph ................cssssssessssessreenses . n 
2085 u^ bx yt De : Per Cant. Debes (red.) . Bon n ace ae Hn 5 0 4 | Marchand September sie fe 
£150,000| 100 4% Po. à per Cent. 8 100 104 100 10$ 81) 7 January and July. RR 
89,31. — 10 | d. | Weet Índia and Panama isset 4 i i 4 „ | May and November... 1, 5 
84,663 10 6/0 Do. 6 per Cent. lat Preferenoe ..........«... eee 9 631 »» » T: i 
250.00 100 E% Es Hos F 14 197 14 107 48 3 January and July. D is = 
e “io | 38 en ee ee eee “aa tee | dé ts | £18 4 | Mar, Juna Gon, Del ia 
` " to 8 ?, [III 
£75,000 100 6% Do. Me baie Debs. (2nd Beries, 1900) ...... 106 100 106 109 | 411 9 | June and December. aes 
TELEPHONES. | 
,000 £5 /0 | Chili Telephone (fully paid) . . . . . . 2 8 2 8 618 4 August — e e 
224,850 108. 24% Consolidated Telephone Const. & Manufacturing ... { i 415 3 | July ........4.. . 
72,090 1 21 Monte Video Telephone Ordinary ................. . 6 0 0 November . 
e e 
5,000 10 6/0 Do. s per Cent. Cumulative let Preference ..| 14 15 14 16 40 0 » s 14 . 
15,000 10 6/0 Do. 6 per Cent. Cumulative 2nd Preference ...| 14 15 14 16 400 " T et e 
250,000 5 2/6 Do. 5 per Cent. Non-Cumulative 3rd Pref, ... 1 „01 51 „ | £101 " 2 97 9:1 
2000002 9 ale * 8 Debenture Stook 3} per Cent. (red.) 9; un 97 Ho : 2 4 peer and 8 hh , : 
s000) % | United River Pisis etre. jd nd gum Rud = [i 
16,689 5 1A Do, 5% Cumulative Preference . . 5 5 415 June and Deoember..|  .. e 
£179,947 5% s Do, 6 per Cent. Debenture Stock (red.). [IIIS 103 106 103 106 4 14 4 99 a est vec 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Last Previovs Price RATE PER Buarness Doxx 
TUE MÀ Drvr- NAME, Wxxx's Price, | Tuesday, Oxxr. Drvipexp Dux. Dorse Six Days 
+ HARE. | DEND. APRIL 4. April 10. Ttond. EwprNo Armi 1), 
ELECTRICITY SUPPLY COMPANIES. £ s. d. Highest | Lowest 
100,000 1 "A Bl'ckh'th & Gr'nw'ch D’st’ct Elec. Lt. Ord. (fully pd.) i I = sia £r ** 
6,000 10 100 Bournemouth and Poole Elec. Supply Ord. ......... ... 1 12 114 12 $11 3 ont - - 
6,000 10 4/6 Do. 44 per Cent. Cumulative Pref. ............... 10 11 10 11 4 110 eos ene - 
19,661 5 36 Brompton & Kensington Electricity Supply S dii 7 8 7 8 315 0 ees Sos — 
12,000 5 3/6 Do. 7 per Cent. Preference . . 81 94 8i 9b 313 8 | Marchand september i» E 
20,000 5 as Calcutta Elec. Supply Fen A (fally paid) pesto 7 7k 7 74 bas nes - — 
50,000 5 5/0 | Charing Cross & Strand Electricity Supply voei n 9 10} e; 10) 4 5 9 | Febraary and August 1¢} 1} 
20,000 5 2/3 Do. 4 per Cent. Preference ..... 1 E b 6 53 6 815 0 * ie úse — 
34,000 5 3/6 Chelsea Elsctricity Supply Ordinary ..... .............-. 7 8 6} 7% 4 0 0 0 ee a 
£150,000 | Stos 44% Do. 43 per Cent. Debenture Stock (red. j . 208 111 108 111 4 2 2 Janus and December... cop ose 
$1,200,000 | $1,000 5% “Chicas Edison lst Mort. 5% at eere Bonds (rod. ) ..| 100 110 100 110 4 10 11 | April and Ostober ves ow 
60,000 10 8/0 | Cit of London Electric Lighting Ord. . .ssesee. 10 11 10 11 $12 9 | February and August 103 9 
40,000 10 6% 6 per Cent. Cumulative Pref. . — 0 oS 12 13 412 4 | January and Jaly...... ese — 
£100,000 | Stock 5% * Do. 5 per Cent. Debenture Stock (red. "ue esu] 433 “197 122 127 813 9 | June and Decom - — 
40,000 10 8/) | County of London and Brosh Prov. Ordinary ......... 9 10 9 10 815 2 lol 194 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference... 12 13 12 13 4 811 | Marchand September 13ra 13 
£200,000 | Stock 44% Do. 44% Deb. Stock Oerts. (all pd.) (red.) | 109 112 109 112 4 Oll one 1104 “nt 
15,000 5 104 Kensington and Knightsbridge Ordinary ...... .. — 1 13} 121 13} 41 6 ees - - 
10,000 5 6% Do. 6 per Cent. lst Preference 7 7 7 74 4 0 0 | January and July...... - — 
110,000 3 „London Electric Supply Ordinary ........e| 1 2 l 2 Si dh 15 l} 
48,050 5 3/0 Do, 6 per Cent. Preference ..... ee Ba 4 5 4 41 6 6 4 ave — 
£250,000 | Stock 4% Do. 4 per Cent. Ist Mortgage Debentures ...... 109 102 100 102 319 3 Jane, Bapt., Doo. ee - 
85,000 10 5/0 | Metropolitan Elec. onay DN. ers $ l4 15 13} 14) 39 0 re and October HT li 
£220,000 | Stock 417 Do, 4$ per Cent. Deb. Stosk Firat Mortgage EI 117 114 117 81611 | Janeand December .. ges — 
£125,000 | Stock 24/8 Do, 33 per Cent. Mort. Deb. Stock (red). 96 93 95 93 8 11 10 eos wee s 
6,452 19 8/0 Notting Hill Electric Ordinary ........... — 80 “| 15 16} 15k 16} 4 410 | Matih «ns ttt ene E 
10,000 5 5/0 Oxford Electric Ordinary sessa seven sesos 6 7 y. 7 311 5 50 - - 
300,000 1 F/ /// / tea HERD uses + i 8 |1018 4 = s eae 
£130,070 | Stock 5% River Plate El. Lt. & Tr’ct’ n, Ltd., 57 lat Mor. Bob... 75 85 75 85 5 15 0 -— ove e 
150,000 $100 $2 Royal Electric 9 of Montreal Shares ...... .. 170 19) 170 19) 451 oes ees - 
£123,200 100 44% |* Do. 44 per Cent. lst Mortgage Dabentures ...| 103 105 103 105 4 5 9 | April and October...... - s. 
40,000 5 9/6 St. James's and Pall Mall Electric R sce] A 15) 14 15k 413 7 | Febraary and Aazast 1i - 
20,000 5 3/6 Do. 7 per Cent. Preference ............ . Bk 9) 8 9 313 8 - 90 — T 
12,000 5 ne Simithtleld Markets Electric Supply Ordinary me ; 21 21 7 2 — eee ess € 
450,000 Stock one Do, 4% Debentures... 85 95 85 95 Pun T one - 
65,000 5 oH South London Electric Supply Ordinary (rally paid) 4 4} 4 4} 56» - 4h ses 
79,900 5 8/0 Westminster Electric Supply Ordinary ..... iae wi! AES 15$ 15 16 4 1 S | Marchand Saptemboer 153 lj 
ELECTRIC MANUFACTURINC, &0., COMPANIES. | 
125,000 1 71d. | Aron Electricity Meter 6 per Cent. Cum. Pref. ...... 13 12 1 H 617 2 ^ - 
45,000 1 . | British Electric Works Co. Ordinary . . . sess. j 1 l ove — 1711 | Uli 
50,000 1 T Do. 6 per Cent. Cumulative Preference ..... EM l 1 -— - — oe 
£52,000 100 417; Do. First Mortgage Debentures ............ 99 101 9) 101 ees ove e € 
40,000 5 15/0 | British Insulated Wire Ordinary. .. 11 12 11 12 434 e 11 — 
27,500 5 8/0 Do. 6 per Cent. Preference ...... . . . Pers 6 $f 6 6 413 4 - 63 e 
100,000 5 - British Westinghonss 6% Preference ...... .... 14 t 5p | 34» 5 — - — — 
90,000 2 1/2? Brush Electrical Eaginsering ...... «e sesso serre os | V 2. | d 2 4 0 0 September wee — 
90,000 2 1/23 Do. 6 per Cent. Pref. Non Cum. ͥ 25 82 | 2) 23 ECT 22 E 
£125,000 | Stock 44% Do. 4} per Cent. Perpetual Deb. Block cer ds | 103 11; 103 113 319 8 Fəbrasr and anges 1113 — 
£103,710 | Stock MA 1* Do; 2nd Debenture Stock (red.) darts on MENS 105 133 105 4 5 9 | Janeand Dussmber.. ose sea 
20,000 5 5/0 | Callender's Cable Construction Ordinary . .. -Lih — l5] 11 Dj 416 9 T ” 15/5 
20,000 5 2/6 Do. 5 per Cent, Cumulative Preference ...... .. 51 S | . 33 6 $8.4 —— — e 
£90,000 | Stock 44% Do. 4} per Cent. Ist Mortgage Deb. (red. k 2:3. RR 116 112 116 813 5 | November and May...) 2 m 
300,000 l 0/9} | Castner-Kellner Alkali Co. (fully paid) e | Ilb I | "wu 1g 613 5 ^t 1} E 
£50.000 tozk 77 Do. Al per Cent. First Mort. D»b. (red.) . et | 9) ks 48 3 - one E 
60,000 l 0/7! | Chadburn’s Ship Telegraph Ordinary ...... ... MTS it | l 5 6 8 ese ove we 
60,000 l 0/75 Do. 6 por Cont. Camalative Preference ......... l | ] | & 6 B ove — v 
32,038 3 1/93 | Crompton and Co, (Nos. 1 to 32,093) ...... 8 3 4 34 à | 410 9 | January and Jaly...... 3} 3 
£100,000 100 52 |* Do. er Cent. First Mortgage Dab. (rod. Y 93 101 | 99 101 419 3 e A^ 1014 os 
60,000 l 0/7} | Davis and Themis å 6 pər Cant. Cam. Pref. . ú 1} à li 5658 T v: - 
99,261 5 1/9] Edison and Swan United (“A“ Sharaa) (£3 paid)... 2 25 2 2 7 3 » | Febraary and August 2 2} 
17,139 5 2/93 Do, ^ BR VVV AP WE DZXK 613 4 " " 3 31 
£344,023 | Stock 4% Do.  4per Cent. Mortgage Deb. Stock (red.) | 93 9 | 93 85 4 4 3 Jane and December... 911 E 
26,100 5 5/111 | Edmundson's Electric Corporation Ord. auf på. )- Hi af 4 ý 514 3 | Half-yearly .....,......... — * 
112,100 2 1/21 | Electric Construction Co. (Limited) ... - 2 2; 2 2 416 0 | Janaary and July...... 2? “ 
25,000 2 2791 Do. 7 per Cent. Cumulative Preferance ......... . 3t 2t 3t 462 Jaly — 3 - 
132,500 | Stock 4% Do. 4 per Cent. Ist Mortgage Dob. (ro1.) .. 104 107 10 107 315 2 Janaary and July... we — — 
91,195 L „„ | Elmore's Patent Copper Depositing . ... ..... . | d d ] à so ove E 
30,000 5 110 Henley’s Telegraph Works Ordinary .. 13 lit | 18 1 31510 | Febraary and August ave E 
30,000 1/3 Do. 2 per Oent. Preference . 5 64 | 5 5 318 8 T » e s. 
£50,000 | Stock 44% Do. por Cent. Mortgage Deb. Stock (rod.) . 110 114 110 11 3 13 11 » ” I — 
50,000 1 10% India Rubber, Gutta Percha, Works EC ONT 21 21 21 21 111 10 - » 219 e 
£300,000 100 4% Do. 4 per Cent. Ist Mortgage Dab. (red.) .. . 100 103 | 10 103 817 6 | March and September - se 
87,350 12 241/0 | Telegraph Construction and Maintenance ...... Ad iM 49 36 4) 4 911 | March and July...... .. 83 38} 
£150,000 100 4% Do. 4 per Cent, Debenture Bonds, 1909 ......... | 102 105 102 105 816 2 M = — 
20, 5 3/0 Do. Manufacturing Ordinary 9} 2 ot 10% 8 6 8 Let 19 7; 1 
20,000 5 2/6 Do. 5 per Cent. Cumulative Preference . 5i ô: $ 51 4 611 | er oes 
30,000 5 5/0 | Willans and Robinson Ordinary. . ͥ . 12 13 2 13 3 9 3 | April and October...... 10j 
30,000 5 3/0 Do. 6 per Cent. Cumalative Prefer-nc? ......... 7 7 ISP 7 317 5 9» 9 - E 
£100,000 | Stock 44% | Do.  4iperCeht.lst Mortgage Dobentares ...) 101 103 104 = 106 40 2 | May and November ... is — 
ELECTRIC RAILWAYS. TRAMWAYS, 4. | 
12,000 10 10/0 | Blackpool and Fleetwood Tramways .. aa IE 18 17 18 4 BIL | we x i 
£167,900 100 5% Brisbane Tramway 5 per Cant. D3banturas.. iu] MN 103 104 106 418 4 | ace ee e 
90,000 10 87 Bristol Tramways ‘ad Cabrlane Ordinary ...... 1 a 2 4! 23h 223 235 3 310 Febraary and Augaat ead E 
25,000 10 4% | Do. Cnmulative Preference (£3 pald)  ......... 8 sp | 8E RE E a 52 * 
£100,000 | Stock 4» | Do.  4perCent. Debonture8 ...... . ͥ 117 118 117 118 8.85 | Bd "ad - 
12,000 10 .. | British Columbia Electric Railway 5 Pref. ... 10} 104 10 10} en ne 2 - 
30,000 10 9,0 British Electric Traction Ordinary (N. 08. 1 to 30, 099) 17 13 16 tome 13 3 6 8 | ee 173 1* 
£15,090 lo - Do. (Nos; 80,001 $0 23,000). ede eoa Ia" ed 88 16} "y 15] 17% 890 eee 16 s. 
50,000 10 6/0 | Do. 6% Cum. Prof. (Nos. 3),9)1 to 60,000) „ 121 131 121 B$ 1410 7 FE 13 123 
£200,000 | Stock 5% | Do. b per Coat. Perpetia! D3beituros ...... ma] saat 127 124 127 318 9 aee m se 
40,000 5 1/9 | Buenos Ayres x Belgrano 6% A'“ Cum. Prof. | Aj 6 | 1i 5 FE! - -— m 
27,900 5 e d Do. V 4 4 4 4 m bed 4 m 
320,000] Stock 5% | Do. ö per Cent. Debontur38 ...... eene | 10 103 105 108 412 7 S3 — 
213,553 10 3/0 | Central Londor Ordinary ...... ss ES 20] 10} 10} 215 l0 | June aad Dacamber ... lol m 
£355,000 | Stock 14% | City and South London Railw ay ‘Gon. O: -dinary 41 67 70 67 70 2 13 11 | Janaary and July. — s 
37,500 10 210 0. (Nos. 22,501 to 60,000) (£5. 103. pald)... .. 6 7 | 6 7 Tt i ose Te E 
£150,000 | Stock 5% | Do. b per Cent, Perpe: ual Prefargnse he 11) 145 140 145 3 9 0 | January and July. vs. . 
220,000 Stock | 5% Do (1883) ..... orae =! t 137 133 137 313 0 qui * +.. 
£.87,701| Stock 47 Do. 4 por Cent. Perpet 1al De! beature TES PO! 125 13) 135 130 3 111 | May and Nore nber vdo ses 
20,000 10 | 5,4 Imperial Tramways Ordinary ............ een rn 22] 23b | 22) 23} 3 6 8 | March and Saptember » ave 
10,000 Io | 07 If ~ Dos. «| Spor: Gant. Prafaranté sisu oao e caa ng son 111 15} 141 15} BI 1 ue 
£390,090 | Stock | 44% t Do. 4$ por Cant. Dabontura. aj A 115 | 115 115 81711 | January and Jaly. — pom +. 
39,000 10 13˙ | Kidderminster & District E. L. X Tr’ ct'n 5% brot. B 10 103 | 91 103 415 3 | May and November a 
37,500 10 24% | Liverpool Overhoad Kailway Ori ite ie HATTEN erry ^ 88 81 84 4 4 6 Febraary and August tr +00 
10,000 10 M. i Do. 5 per Cent. Proference. N eee dé 131 13} 135 811 1 » » uc 
125,000 | Stock 4% Do. 4 per Cent. Debenture . 2 . 10) 107 103 107 $415 44 January and July * - 
21,000 5 ^e New Goneral Traction Ordinary .... 8875 34 11 382 4} T | - - . 
30.000 5 6/0 Do. 6 per Vent. Cumulative Praforanos... NO b 532 5 5$ 5 9 1 | May sssr P cae 5} — 
4,00) 10 ae Oldham, Ashton and Hyde Elec. sx tv de Oed. . 16 13 16 13 Jas | Febraary and A xá - 
4,000 10 5/0 Do. Spor Cent. Preference ...... ceres saw WR 107 103 104 1130 " en — - 
13,334 10 .. Potteries Electric Traction Ordinary ........ A ee 07^ 123 114 124 sà | kod — E 
20,000 10 5/0 Do. 5 per Cent, Cumulative Profereno3 . a: eit | 19 11 | 10 11 41011 | 10 5 
@540,000 | Stock 3% | Waterloo and Clty Ordlpary .. . LOL 108 101 108 217 8  Juneand December. 102} 19 
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Tue Paris Exhibition of 1900 should be an event of some 
importance in the electrical world, if only one-half of 
the abundant promises of the display of new inventions 
and new designs are to be fulfilled. The opening of the 
exhibition on Saturday last, however, was not of much 
importance to the electrical profession, for it appears that the 
electrical sections of the exhibition are still in a very 
incomplete state. Although the electrically-driven moving 
platform was in operation, other portions of the electrical 
installation were not finished, and the exhibition has to 
be closed at dusk, for lack of electric light. 

— 

A TELEPHONE subsoriber living on the Bedford estate, 
has received the following letter from the National Telephone 
Co. “'s district manager, and as it is on a matter of public 
interest, has forwarded it to The Times :— 


Dear SIB: I regret to inform you that the lessees on the Bedford estate, 

who for many yeara have granted the company wayleavea, are now being 
compelled by the estate authorities to give notice to the company termi- 
nating their agreements, with the only alternative of an absolutely pro- 
hibitory payment to the Bedford estate for wayleave rental. Under these 
circumstances the company, unless this arrangement can be modified, will 
have no option but to remove the whole of the wires, and I think it only 
right to call your attention to this at the earliest possible moment, so as 
to enable you to make whatever arrangements may be neceasary. 
I can assure you that it is with the greatest regret that the company 
will have to put you to this inconvenience, but, owing to the refusal of th» 
London County Council to allow further underground work and the Bed- 
ford estate to allow overhead wires on reasonable terms, I see no prospect 
of being able to continue the service to you. 


It is generally recognised that the National Telephone Co. 
is in & precarious condition as regards wayleaves in the 
Metropolis, and the opponents of the company have now 
all recognised that this wea’ point is the one at which 
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to direct their attack in order to render it most effective. 
But the London County Council are not acting fairly 
towards their ratepayers, nor are the owners of the 
Bedford estate acting fairly towards their tenants, if they 
are depriving them of a telephone service before an alterna- 
tive one is available. We published at the time the terms 
offered by the London County Council for underground way- 
leaves—viz., that the company should undertake to give a 
service at the same rates as their competitor the Post Office, 
and afford free use of their system by Post Office telephone 
subscribers, while the payment of 10 per cent. royalty to the 
Post Office must of course continue. It will be interesting to 
hear what are the terms which the Bedford estate authorities 
seek to impose, and whether the company is right in regard- 
ing them as absolutely prohibitory.“ 


TuereE lies before us an advanced copy of the prospectus 
of the Johnson-Lundell Electric Traction Co., subscriptions 
for which are to be invited between Monday and Wednesday 
next week. In an article on another page we describe 
the technical aspects of this new financial venture, the 
authorised share capital of which is £300,000 in £5 shares. The 
vendors are to take 20,000 shares in part payment—16,000 
of which temporarily rank for dividend only after 10 per 
cent. has been paid on the remaining shares: the balance 
of the purchase money being £100,000 in cash; so that no 
lees than two-thirds of the total capital is to be paid to the 
vendors, the property acquired being patent rights alone. 
With a working capital of only £100,000 the company 
purposes to carry out the necessary operations for 
the development of its patents in Great Britain, the 
Continent of Europe, and all the British colonies except 
Canada. Although the company owns patents of a 
dynamo possessing valuable novel features, a considerable 
portion of the acquired property consists in the patent rights, 
for these countries, to a practically untried system of closed- 
conduit electric traction. Except for a short experimental 
line tried for a few months in New York, this system has not 
yet been worked anywhere ; its commercial utility is therefore 
highly problematical. The main defect in the proposed 
flotation, in our opinion, is the small proportion of working 
capital. 


32 — 
Oor esteemed contemporary, the Journal of Gas Liyhting, 


ever has been solicitous for the welfare of electric supply 
consumers. Its latest anxiety is lest there should be any dis- 
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crimination between them. Abhorrent of the least suspicion 
of “ preferential charging,” it lustily waves a danger flag over 
the remarks we made recently on Mr. Wniaurs maximum 
demand system. It recalls that it has itself often stigmatised 
the system as a dodge.“ Not that aught but the most dis- 
interested concern for the welfare of electricity consumers 
agitates the breast of our contemporary. ‘The gas industry,” 
it declares, “ would not, however, suffer harm from the cheapest 
possible electricity.” From this lofty pedestal it warns all 
whom it may concern that there are such things as injunc- 
tions, and the Board of Trade may wake up one fine 
morning and put a stop to all fancy methods for making one 
man pay more for his electricity than his neighbour and 
fellow, —another reason, if true, why electric light men 
should dislike fine mornings. But the Board needs not to be 
digged in the ribs by our contemporary's flag-stick: it shows 
itself to be very wide awake already. Nor need any electrical 
engineer of the more timid sort be frightened by all this 
display into believing that he is trespassing where he will be 
prosecuted according to the law. The maximum demand 
system is not being used slyly in & corner, it has spread 
throughout the length and breadth of the land, and the 
Board of Trade knows all about it. 

MEANWHILE inventors are busily engaged in devising new 
and improved ‘‘maximum demand” indicators, and the 
public is steadily appreciating the advantage of this system 
of charging. One such invention is described in an article 
this week, and is the result of much careful experi- 
menting and thought on the part of its inventor, Mr. 
E. C. Ronneton. The action of this indicator is not 
directly electrical, but consists in utilising the pressure of the 
escaping gases evolved in the house meter, this latter being 
essentially, of course, electrolytic. As a consequence, 
absolutely no electrical energy is consumed by the demand 
indicator, a fact which gives it a tremendous advantage over 
other indicators. We wish Mr. RiwiwGTON success with his 
ingenious invention. 


— • ; —.— 


Opening of a New Berlin Electric Tramway.— An electric 
tramway connecting the extreme north with the extreme 
south of Berlin was opened on Sunday last. The length of 
the line is 9-2 miles. 

The Society of Chemical Industry.— The annual general 
meeting of the Society will be held in London in July next. 
In view of the projected visit of the New York section of the 
Society, efforts are being made to entertain suitably the 
visitors, and a provisional programme has already been 
formed. 

Erratum.—In our editorial notes on the Barmen-Elberfeld 
single-rail overhead railway, in last week's issue, we 
inadvertently stated that this line had been built by Messrs. 
Siemens and Halske. This should have been the Continentale 
Gesellschaft fiir Elektrische Unternehmungen, in conjunction 
with Messrs. Schuckert and Co., of Nuremberg. 


Cable Interruptions :— Date of Interruption. 


Latakia— Cyprunn eere June 21, 1 

Cayenne — Pinbiero nne Oct. 11, 1899 
Tangier— Tarifa üéꝓ .. esneae Jan. 3, 1900 
Paramaribo— Cayenne . Feb. 16, 1900 
Ceara—Maranham m . Feb. 20, 1900 
Para —Maranagggzzz 22 Mar. 2, 1900 
Méle-St. Nicolas — Cap Haitien Mar. 7, 1900 
Trinidad Demer ara q Mar. 30, 1900 
Manila Iloiloñ—p I 2 .. April 9, 1900 


Australasian Cable Tariffs.— The Eastern Extension Austra- 
lasia and China Telegraph Co, announce that an agreement 
has been concluded with the Governments of South Australia, 
Western Australia and Tasmania for the establishment of 
direct cable communication between South Africa, Perth and 
Adelaide, and for the reduction, on May 1, of the telegraphic 
charges between the contracting colonies and Great Britain 
to 4s. per word for ordinary messages and 1s. 4d. per word 
for Press telegrams. The existing tariffs will remain un- 
changed for telegrams exchanged with the other Australasian 
colonies. 


Electric Motors for Power Purposes.—At a recent meeting 
of the American Society of Mechanical Engineers the question 
of what size of tool might MM have an individual 
electric motor was discussed. Prof. Jackson stated that all 
large tools or machines, requiring 5 k. p. to 7-5 H. . and over, 
should have independent motors, while smaller tools or 
machines requiring less power should be grouped and driven 
from a motor-driven shaft. These groups should be arranged 
so that a motor of not less than 8 n.». to 5 H.. nor more than 
10 R.. to 15 R. p. is required. We think Prof. Jackson's 
rules are too sweeping. Practice is far from settled on these 
points, 


Death by Lightning.—An unfortunate fatality occurred at 
St. Mary Cray, Kent, on Easter Monday, to a ship's officer 
named Davies. It appears, from the evidence adduced at the 
inquest, that the deceased attended a football match, during 
the course of which a thunderstorm arose, and the flagstaff of 
the grand stand was struck by lightning, killing Davies and 
dazing & few others in his neighbourhood. Subsequent 
examination revealed the fact that deceased was badly 
scorched about the body and down the right leg. Most of the 
money in his right-hand trousers pocket was melted, as also 
was his collar stud. Death was nearly instantaneous, Davies 
surviving but a few minutes after being struck. 


International Electricity Congress at the Paris Exhibition.— 
A strong committee of French electricians has been formed to 
arrange the programme of the congress to be held in Paris 
from August 18th to 25th. The congress is to be divided in five 
sections, the programme for each of which is left in the hands 
of the small sub-committee given below :—I. Scientific 
Methods and Measurements, MM. Hospitalier, Janet and 
Pellat. II. Generation of Electric Energy, Transformers, 
Transmission and Distribution, Electric Lighting and 
Traction, MM. Hillairet, Meyer, Postel-Vinay and Violle. 
III. Electrochemistry and Eleotrometallurgy, Storage 
Batteries, Electric Furnaces, MM. Bouilhet, Moissan and 
Monnier. IV. Telegraphy, Telephony, &c., MM. Darcq, de 
Nerville, Sartiaux and Vivarez. V. Electrophysiology, MM. 
D'Arsonval, Gariel and de la Touanne. The final programme 
will be drawn up at the meeting of the Council of the Con 
gress on April 28, before which date notice of intending 
contributions must be sent in to one of the members of the 
sectional committee named above. 


A New Development in Electro-Metallurgy.— Swiss engi- 
neers, though so successful in the manufacture of various 
elasses of machinery, labour under the disability that prac 
tically the whole of the iron employed, valued at over 
two million pounds annually, has to be imported from Ger- 
many and elsewhere. This is due, not so much to the absence 
of iron ores within their boundaries as to the want of 
coal wherewith to smelt it. Recent researches in electro- 
metallurgy promise a means of overcoming the defect, and a 
scheme for the application of the electric furnace to the smelt- 
ing of iron on the large scale is being developed by Herr 
Müller Landsmann in the Bernese Oberland, near Meiringen. 
A concession has been obtained from the State for the working 
of an outcrop of hematite. The vein has a thickness of 7ft., 
and is visible for & length of two miles &long the mountain 
face. Thence the ore will be transported by an aerial ro 
way to Innertkirchen below. The concession obtained for the 
water power available from the Aar in the immediate neigh 
bourhood, amounting to 60,000 m.». will be used to drive the 


machinery required, and to supply the power for the electric 
smelting furnaces. 
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The Mechanism of the Coherer.— Herr Joh. Härdén 
publishes in the Elektrotechnische Zeitschrift of April 5th, an 
account of some experiments to ascertain the precise action 
that takes place when a coherer is under the influence of elec- 
tric waves. His experiments, however, do not throw much 
light upon this interesting matter. He employed a coherer con- 
sisting merely of two steel points, and observed it through a micro- 
scope. When at a distance of 0‘3mm., sparks passed between 
them while the neighbouring oscillator was in operation; 
but no current flowed through the battery and galvanometer 
circuit, which evidently remained interrupted by the coherer. 
{t was not until the points were approached to within 
0006mm. of one another that a deflection (corresponding to 
150 milliamperes) was obtained. With this distance between 
the points, as soon as the spark occurred, a dark bridge was 
seen to have formed across the gap. This could be clearly 
. seen with a microscope magnifying 800 times and against a 

background of white paper. As soon as this bridge appeared 
the sparking ceased. The bridge remained and the deflection 
of the galvanometer continued practically constant, until the 
coherer was shaken. 

Wireless Electrical Transmission.—As is well known, Mr. 
Nikola Tesla has been giving much attention and time lately 
to the problem of transmitting electric energy between distant 
points through the air. A patent was issued in the United 
States to that gentleman on March 20th, which relates to the 
production at one point of an electrical pressure of such 
character and magnitude as to cause thereby a current to 
traverse elevated strata of the air between the point of 
generation and a distant point at which the energy is to be 
received and utilised. As illustrated, the apparatus consists 
of a generator supplying current to the primary of a trans- 
former: the secondary consists of many turns, and is con- 
nected at one side to the earth and at the other side to a 
terminal of large surface maintained by such means as a 
balloon at a high elevation. The receiver duplicates this 
apparatus, except that instead of a generator being in one 
circuit of the transformer, receiving devices such as lamps 
and motors take its place. The transformer consists of & 
coil of very large diameter wound in spiral form, either with 
or without magnetic core. The inventor claims that this 
furnishes a practical method or system of transmission of 
energy through natural media without the use of wires. 


Consolidation of Bell Telephone Interests —The annual 
meeting of the American Bell Telephone Co. was heldin Boston 
last month, when the stockholders ratified the recommenda- 
tion of the directors that the company be absorbed by the 
American Telephone and Telegraph Co. The latter company 
(known as the Long Distance Co.) owns the lines connecting 
almost all the large cities and towns in the United States 
lying east of Omaha and Kansas City. The shareholders of 
the Bell Co. will receive two shares of the stock of the Long 
Distance Co. for each one share of the stock of the Bell Co. 
The Bell Co. now owns substantially all the stock of the Long 
Distance Co. The chief advantage to be derived from this 
plan is the power to consolidate with or hold stock in connect- 
ing or subordinate companies, the statutes of Massachusetts 
limiting the Bell Co. in this reapect. The annual report of 
the American Bell Telephone Co., which was read at the same 
meeting, shows net earnings applicable to dividends of 
$4,072,949, & decrease of $821,017 as compared with last 
year. These net earnings are equivalent to 15:8 per cent. 
on the $25,886,300 of stock outstanding as against 15 per 
cent. paid. These are not the entire earnings of the com- 
pany, but only such earnings as accrue from the rentals of 
telephones and come in from the dividends paid by the sub- 
companies. 

The Institution of Civil Engineers.—At the ordinary meet- 
ing on the 10th inst. two Papers were read. In the first of 
these, on ** The Development of the Manufacture and Use of 
Rails in Great Britain,” by Sir Isaac Lowthian Bell, the 
author traced the history of the development of wrought-iron 
and steel manufacture, with particular reference to its 
n for rolling into rails. The loss of weight of iron 
and steel rails due to wear, and also the circumstances which 
influence the rapidity of the disappearance of carbon and 


phosphorus from the liquefied metal were referred to. The 
author also commented on the irregularity in the strength of 
rails produced from Bessemer steel. Tests of rails, by fracture 
under a falling weight, were given, and rails rolled from the 
upper, middle, and lower parts of the ingot were thus com- 
pared, and also by chemical analysis. An experimental inves- 
tigation of the deflection of rails at various speeds of the train 
tended to prove that the deflection, and therefore the 
pressure on the rail, diminished as the speed increased. 
In the second Paper, on The Wear of Steel Rails in 
Tunnels," by Mr. Thomas Andrews, F. R. B., the effects of the 
deteriorating influences peculiar to rails laid in tunnels were 
investigated. Among these were the increased corrosion of 
the surface of the rail, due to the action of moist chemical 
vapours, and the increased chemical action of the ballast on 
the foot of the rail. The author had madc a careful examina- 
tion of a rail which had been laid in a tunnel for seven years, 
and had carried main-line traffic during this time without 
fracture. The tunnel was about 1,000 yards in length, and 
was situated fairly near the sea coast. It lay in a direction 
nearly north and south. This fact was pointed out, as the 
author had observed indications that magnetisation exerted 
an influence tending to increase the corrosibility of steel in 
certain solutions. The results of this examination were 
given with reference to the mechanical, chemical and physical 
changes which the rail had undergone during its life in the 
tunnel. The rail, which originally weighed 84lb. per yard, lost 
weight at the rate of 2:8lb. per yard per annum, and on the 
face the rail had worn down to the extent of &in. Chemical 
analysis showed that sulphur was present in considerable 
excess; the physical tests showed a very good result, the 
strength of the metal being normal, and an elongation of 
27 per cent. being obtained. To obviate the excessive wear 
of rails in tunnels, he advocated the employment of a heavier 
section of rail, with a wider wearing surface. He also thought. 
that, as à general rule, rails in tunnels should only be allowed 
to remain in the permanent way for one-half (or in some 
cases only one-third) of the time that is usually allowed for 
the ordinary use outside tunnels. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. | 


MONDAY, April 23rd. 
INSTITUTION OF CIVIL ENGINBEEBS. 
8 p.m. Special Meeting, when Sir William H. Preece, F. R. S., will 
deliver the eighth “James Forrest" Lecture, the subject being 
* On the Relations between Electricity and Eogineering.” For 
the convenience of members and their friends the lecture will be 
repeated on the 24th inst., at 4 p.m. 


TUESDAY, April 24th. 
INSTITUTION OF CIVIL ENGINEERS. 


4p.m. Repetition of James Forrest Lecture by Sir William 
Preece. : 


THURSDAY, April 26th. 
RoyaL INSTITUTION. 


$ p.m. Afternoon Lecture I.: “ A Century of Chemistry in the Royal 
Institution," by Prof. Dewar. 


INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at Storey's Gate, S. W. Paper to 
be read: “ Road Locomotion, by Prof. H. S. Hele-Shaw, F. R. S. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Paper to be read: “ The Electric 
Transmission of Power," by Prof. George Forbes, F.R.S. 


PRIDAY, April 27th. 
PRTSICAL SOCIETY. 

8 p.m. Ordinary Meeting in the Solar Physics Observatory, Exhibi- 
tion-road, South Kensington. Agenda: (1) A Short Account of 
the Physical Problems now being investigated at the Solar Physics 
Observatory and their Astronomical Applications, by Sir Norman 
Lockyer, F. RS.; (2) Weather permitting, the 36in., 10in., and 
Qin. telescopes will be used for the observation and photography 
of celestial objects and their spectra. The Apps-Spottiswood 
coil and 21ft. Rowland grating will also be in operation. 


RovAL INSTITUTION. 
9 p.m. Evening Discourse by the Rt. Hon. Lord Kelvin, F. R. S. o 
* Nineteenth Century Clouds over the Dynamical Theory of He 
and Light.” 
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ELECTROMAGNETIC THEORY.—CXIY.* 


BY OLIVER HEAVISIDE. 
(Continued from p. 774.) 


§ 460. An extension of the case represented by Fig. 10 may 
be arrived at in a different way. In Fig. 12 are shown two 
pure impulsive waves crossing one another. The magnetic 
force H is up through the paper in one wave and down in 
the other; both are equally intense. There is nothing 
abnormal. Remembering, however, that the waves move 
perpendicular to their planes at speed v, it follows that their 
line of intersection moves from left to right at speed u given 
given by v=usin 0, where 0 is the angle between D and the 
line of motion. Next, we may regard the line of intersectioa 
as consisting of two coincident equally and oppositely elec- 
trified lines, charged to linear density +2D, if D is the 
strength of the impulsive waves. This is merely a 
truism, because they annul one another. What is not a 
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truism, however, but a striking fact, is that if we separate the 
two charges and the waves from one another, producing the 
iwo e shown in Figs. 18, 14, these states are separately 
posaible. 

Here it may be recognised that Fig. 18 shows the case 
before considered, Fig. 10, involving the generation of plane 
waves by an electrified line (or plane) moving at speed «, by 
force applied to the moving electrification acting from left to 
right. In Fig. 14, on the other hand, the waves advance 
towards one another, and are continuously destroyed at the 
moving electrified line. The force due to the stress tends to 
push the electrification along faster; so, to maintain the 
state steadily, an applied force pulling back the electrification 
is required. Without this applied force the tendency will be 
to make the two waves into one, since the force due to the 
stress will decrease. But this will not take place in any 
simple manner. 
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In Fig. 18 the charge may be negative, and in Fig. 14 it 
may be positive. Both E and H are then to be reversed, u 
remaining the same. The important distinction between 
Figs. 13 and 14 is merely that the former arrangement can 
arise from rest naturally, as before explained, whereas the 
latter needs some more artificial initial conditions, 

Here is another way of splitting the crossed pure waves of 
Fig. 12:—In Fig. 15 there is no electrified line in either case. 
To interpret, consider the upper pair of waves, and expand to 
slab waves, as in Fig. 16. We see that there is no H in the 
overlapping region, and that the displacement is tangential 
therein. The tangential electric force is 2E cos 0 from right 
to left. This is the measure of f, the curl of e on the surface 


* All rights reserved. 


PQ. That is, PQ must be a plane f source (say due to 
intrinsic electrisation), moving at speed u in its own plane, 
Similar remarks apply to the lower pair of waves in Fig. 15. 
But since one wave is in advance of PQ, neither of the cases 
in Fig. 15 can arise from rest in static condition. 


§ 461. Closely connected with Fig. 16 is the case arising by 
turning D to B therein. No separate figure is needed. There 
is now no E in the overlapping region, and the induction ig 
tangential, since it goes down one wave and up the other. 
The magnetic force at PQ is 2H oos 0. There are two inter- 
pretations. First, PQ may be a portion of a stationary perfect 
electric conductor. Then the right wave is incident and the 
left wave reflected. Secondly, PQ may be a plane g source 
(curl of h, or intrinsic magnetisation), moving from left to 
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Fic. 17. 


right at speed u. The dotted lines may represent the two sides 
of a slab magnetised parallel tou. Here, however, one wave 
is in advance of the moving slab, so some special initial state 
is required. 

To substitute a state which could arise from rest naturally, 
have both waves behind the g source, as in Fig. 17. First of 
all, consider the top part only. The two waves have B nor- 
mally continuous at PQ, which is right and proper. Dis 
fully continuous there, but the tangential discontinuity in H 
at PQ is measured by 2H cos 6. This is the measure of the 
surface density of the moving g source. There are many 
ways of developing this problem. The one shown 1n 
Fig. 17 concerns a magnetised slab moving in the direction of 
its magnetisation at speed w. The dotted lines show the 
forward and backward faces of the slab, magnetised from left 
to right, h- 2H cos 0. PQ and RS are its top and bottom 
sides, the seat of the g sources. They are equal but oppo- 
sitely directed—viz , up through the paper on PQ and down 
on R8. 
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Such a magnetised slab, moved in the way indicated, will 
ultimately tend to have its induction distributed in the way 
shown—viz., in two pairs of pure electromagnetic waves, 
which are being continuously generated by the g sources 
through the agency of force (Newtonian) applied to the slab. 
The amount of this force has been given before equivalently, 
since it is determined by the speed and the density of energy 
(or the stress) and the depth of the wave. Double as much 
is wanted here, because there are two pairs of waves. | 
induction is shifted altogether out of a part of the magnet. 
That is nothing. More important are the reservations. The 
induotivity » of the magnet must be the same as that of the 
ether. If different, the waves are not so simply calculated, 
though the general ideas are the same. And no allowance at 
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all is made for any disturbance from rest of the ether itself 
due to the motion of the magnet. We do not know that such 
disturbance exists. And the magnet must be non-conducting. 

At the speed u= v, Fig. 18 makes the longitudinal induction 
2B be accompanied by terminal impulsive waves perpendicular 
to it. On the other hand, Fig. 17 apparently gives nothing 
when u=v. But take u a little greater than v, and it will be 
found that the overlapping of the waves in Fig. 17 leads to 
exactly the same result as Fig. 18, both inside and outside 
the magnet, | 

Àn interesting modification is got by decreasing the depth 
PR or QS till the magnetised slab becomes & plate moving 
in its own plane, and the waves in Fig. 17 overlap and cancel 
so much as to produce an apparently different case. The 
result is shown in Fig. 18. The plate, magnetised from left 
to right, moves from left to right. The induction total 
2B is uniformly distributed along the magnet, but splits 
into two plane waves at the north and south poles. 

We must not take one pair of waves by itself and ignore 
the rest of the arrangement, because the induction has no 
divergence in reality. But we may equivalently realise this 
process by turning B to D. We then obtain Fig. 19, wherein 
PQ is an electrified strip moving normally to its plane. This, 
of course, can be considered a development of the case of the 
transverse motion of: a electrified line. There are, addition- 
ally, some interesting points to notice. Thus, there is no H 
in the overlapping region, where the displacement is normal 
to PQ. That is, there is no H all along PQ. Yet there is 
convection current there, of course. Also the current density 
is the curl of the magnetic force. There is, superficially, a 
contradiction. 

The true current is D+ u div D, the sum of the displace- 
ment current and the convection current. This is zero along 
the strip PQ, because one term is the negative of the other. 

If a is the breadth of the strip, the applied force is 


2 
Fa Jal 2D cos 0) 
C 
per unit depth perpendicular to the paper. Notice that this 
is finite at any speed, even up to u =œ , when the two waves 
merge into one, containing no H. The tubes of displace- 
ment then simply grow longer at their ends upon PO. 


§ 462. In the previous, the moving source generates two 
plane waves, or else is accompanied by these without genera- 
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Fra. 20. Fic. 21. 
tion. But we may easily arrange matters so that only one 
terminated plane wave is generated. This brings us to a new 
class of problems—viz., concerning double sources with one 
wave, instead of two waves with one source. 

Consider Fig. 20 for example. There is supposed to be a 
single plane pure wave terminated at PQ, where it is con 
tinuously growing. What sources are required? The normal 
displacement is D sin 0. Therefore this is the surface density 
of electrification on PQ moving at speed u. But, in addition, 
the tangential electric force is E cos 0. This indicates the 
surface density of an f source. So PQ may be the end of a 
non-conducting slab (sides indicated by dotted lines) electrised 
to density ce, where e- E cos0; the direction of e being 
parallel to PQ. By itself this moving slab would produce & 
pairof waves. The electrification on PQ, however, by itself 
would also produce two waves; the same as f does above, but 
oppositely below. So the resultant effect is one wave only. 


In Fig. 21 the electrification is the same, but the electrisa- 
tion is reversed. Also, as the wave is being destroyed, and is 
an advance of PQ, a special initial state is required, whereas 
the case of Fig. 20 could arise naturally from rest, if no infinite 
resistance is met with in the transition from speed O to v. 

If the waves are underneath PQ, there are similar interpre- 
tations. 

If we change D to B, then e is changed to h, or the slab 
must be intrinsically magnetised. But then the electrification 
is changed to magnetification. So this imagined single wave 
is physically unreal. 

When the slab is of finite depth let it be positively elec- 
trified on the top and also positively beneath, as in Fig. 22, 
besides being electrised in the direction of motion. There is 
no E or H inside the slab. By reducing the depth till the 
slab becomes & mere thin sheet the result is the same as 
Fig. 10, concerning the motion of a single sheet of electrifi- 
cation in its own plane. This is because the effect of e 
ultimately vanishes, and the two electrifications unite to 
make one. In fact, Fig. 22 shows how to separate the two 
waves in Fig. 10. 

Although nearly all the above has been descriptive, yet the 
demonstrations of the various propositions have not been 
omitted. They all rest upon the simple properties of plane 
waves which were proved at the beginning, together with the 
general connections of E and D, H and B, e and h, &c., direct 
and crosswise. These are to be understood all along, in the 
way explained in Chap. II., Vol. L, especially the early part. 
When understood, the satisfaction of the proper conditions at 
the junctions becomes visible by inspection, and no repeated 
formal demonstrations are needed. 


Fic. 22. 


In electrostatics the lines of force are perpendicular to the 
equipotential surfaces. But if the charges be set in steady 
motion, the distribution of displacement is so changed as to 
reduce the angle between the lines of force and the new equi- 
potential surfaces, the electric force being derived from the 
potential in an eolotropic manner. As the speed increases 
the angle between the lines of force and the surfaces decreases, 
until at the speed of light the lines lie in the surfaces. And 
after that? In all the above diverging plane waves the lines 
of force lie in the equipotential surfaces. But this requires 
some mathematics for ita explanation. 

(To be continued.) 


THE RIMINGTON MAXIMUM DEMAND INDICATOR. 


During a visit recently to Mr. E. C. Rimington’s well- 
equipped testing laboratories in Queen Victoria-street, London, 
E.C., we had an opportunity of inspecting an entirely new form 
of maximum demand indicator perfected by him. This indicator 
is designed to work in conjunction with the Bastian electro- 
lytic meter described in The Electrician, Vol. XLI., pages 104, 
112 and 188; in fact, it is being placed on the market by 
the Bastian Meter Co., of Kentish Town. 

In principle, the Rimington demand indicator is extremely 
simple, and it is satisfactory to learn that its working is ascu- 
rate and reliable. Fig.1 shows the general construction of the 
indicator, together with the mode of attaching it to the Bastian 
meter. The indicator consists of an U tube, A A’, one limb of 
which is connected by a flexible tube to a glass tube K, sealed into 
the top of the electrolytic meter in such a way that the evolved 
gases are carried off through this tube. The other limb is 
provided at its upper end with a porous plug G, the purpose 
of which is to act as a damper upon ioo violent movement 
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of the liquid contained in the lower part of the U tube. At working of the indicator. Thus, if it is desired to allow a 
the upper end of the limb A another porous plug, C, is con- | longer interval before the maximum current is recorded, it is 
nected in such a way that the evolved gases escape through | only necessary to increase the throttling due to this plug. We 


this plug. Thus the rate at which these gases are 
evolved determines the pressure of the gas in this part 
of the tube, and this rate is, of course, proportional to the 
current passing through the meter. The effect of this pressure 
is to force the liquid down in the limb A and correspondingly 
to raise it in the limb A’. All the liquid raised above a certain 
point in the limb A’ overflows into a vertical tube hanging at a 
point D, and this tube is provided with a by-pass, H, to allow 
of the free escape of air displaced by the liquid flowing into it. 
The maximum current passed through the Bastian meter there- 


Fic. 1. 


General Constructioa of 
the Rimington Maximum 
Demand Indicator. 


2 


fore is indicated by the height of the liquid in the vertical 
tube just referred to, and may be read off against a scale 
placed beside that tube. Fig. 2 shows the demand indicator 
complete and as attached to the electrolytic meter. 

Among the advantages of this simple form of demand 
indicator are its compactness and cheapness of construction, 
the readiness with which it can be set and the reading taken, 
the perfectly uniform scale, the fact that there is no tempera- 
ture error in the working of the indicator, and last, but 
by no means least, the saving arising from there being 
no electrical energy consumed in the indicator. The plug G 
is also an advantage inasmuch as it can be graduated 
go as to provide any required amount of time lag in the 
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may add that the indicator is constructed in various forms to 
suit circuits of different voltage, and generally can be adapted 
to all the various systems of electrical supply. 


JOHNSON-LUNDELL ELECTRIC TRACTION PLANT. 
_ On Tuesday last, Messrs. L. W. Holmes and E. H. Johnson 
invited a party of engineers and press representatives to 
luncheon at the Hotel Cecil, and described the Johnson- 
Lundell electric traction plant which is shortly to be put on 
the market in this country. The system which the Johnson- 
Lundell Co. are introducing includes a generator of recent 
design, in which the armature reaction is compensated by 4 
deviation from the usual shape of pole-pieces, a motor and 
controller claimed to possess considerable advantages over the 
present types, and a surface-knob distributing system. The 
dynamo, motor and controlling system are the invention of 
E 5 5 of New York, and the surface - knob 
system has been worked out by this gentleman i junotion 
with Mr. E. H. Johnson. d i uoc nores 
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The Lundell generator has already been alluded to in our 
columns (see The Electrician, Dec. 22, 1899, p. 808). 
As is well known, the current through the armature of 
a dynamo causes a distortion in the field, this distortion vary- 
ing with the current flowing through the armature. A glance 
through a file of The Electrician or the Proceedings of the 
Institution of Electrical Engineers will show that considerable 
attention has been devoted to this effect during the past 10 or 
15 years, and that from time to time means hava been tried— 
with varying degrees of success—to compensate this distor- 
tion in order to render the machine sparkless and to obviate 
moving the brushes as the load varies. Mr. Lundell, as 


Fic. 1.— Cross Sections of Lundell Dynamo. 


several of his predecessors have done, applies his remedy to 
the magnetic circuit, and retains the ordinary armature 
winding. The core of each of the field magnet poles is 
divided by an air-gap into two parts of practically equal cross- 
section, but while the side from which the armature coil 
approaches has only a slight polar extension, the other side 
is provided with the long wedge-shaped projection, seen in 
Figs.1 and 2, which faces thereforea much greater surface ofthe 
armaturecore. So long as the magnetising current is only small, 
the magnetic lines of force are distributed equally over the 
two parts of the polar surface, and consequently the induction 
(i.e., the number of lines per square inch) in the core itself is 


Fie. 2.— Pole-Piece of Lundell Dynamo, 


much greater on the side to which the larger polar extension 
is attached. The dimensions of the coils are such that the 
side of the core with the projection is already saturated to 
about 16,500 lines per sq. cm., when the shunt coil only is 
energised and no current is flowing from the machine, and 
with this excitation the induction in the other part of the polar 
core is only about 10,500 lines per sq. em. It follows there- 
fore that as the armature current increases and tends to shift 
the magnetic field in the direction of rotation, the current 
through the series coils adds more to the magnetisation of the 
part of the core with the smaller pole-pieca, as this part is not 
yet saturated. This tends to deflect the field in the contrary 
direction to that of the rotation of the armature, and the two 
deflecting influences therefore cancel one another. 


The brushes are of carbon, and the brush-holders (illus. 
trated in Fig. 4) present some new features which are apparent 
from the figure. The armature is of the now almost universal 
slotted core pattern, and needs no special description. , 

Figs. 5 and 6 are curves showing the results obtained from one 
of these generators, as evinced by tests made by the makers. 
The makers’ figures for the rise of temperature in the various 


Fic. 5.—100 kw. Lundell Generator. 125 volts, 260 revs. per minute. 


parts of the machine after 18 hours run at 800 amperes, which 
were as follows. The temperature of the atmosphere was 80° F. 


Armature core ......... 55° F Series Field ............... 53° F. 
Armature wire ......... 51° F Shunt Field  ............ 47 F. 
Commutator ......... - 53° F Between field coils ...... 53° F. 


Manufacture of the dynamo has already been commenced 
at Messrs. Holmes’ works at Newcastle, but for the present, 
at any rate, the motors, controllers and surface-knob apparatus 
will be obtained from the American manufacturers, the Sprague 
Electric Co. We are unable to give detailed descriptions 
of these at present, but may refer to the leading features 
promised by the makers. The arrangement of motor and 
controller does away with added resistances in the armature 
circuit, even when going over from series to parallel, and permits 
a wide range of speed by varying the field strength alone. It 
is said that at slow speeds it will work practically as a shunt 
motor and at high speeds as a series motor. For braking, the 


Fic. 4.—Brush Holder. 


motor is not short-circuited, but remains connected to the 
mains, generating a higher E.M.F. than the line voltage. 
The Johnson - Lundell surface-knob system has been 
modified since it was first patented, and now differs in some 
particulars from the sketch given of it in Dr. 8. P. Thomp- 
son's recent British Association Paper (see The Electrician, 
Vol. XLI., p. 751). As the Diatto and Thompson- Walker 
systems, it is based on the fact of the iron skate 
below the car and the ironwork of the car itself 
improving a magnetic circuit, and thereby closing a 
switch. This switch is, however, not the main switch but 
only a relay which, with a voltage of 50 volts, closes in 
its turn the electromagnetic main circuit switch. It is 
proposed, in order to lessen the cost of the system. to equip 
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double-track systems with surface-knobs and feeders on the 
up-grades and level stretches only, having a small accumula- THE ELECTRICAL EQUIPMENT OF SHIPS OF 
tor as reserve on the car to be employed for starting on slight WAR.* 
down-grades. To deal with the difficulty of possible short- 
circuits by the skate-making connection between the studs 
and rails on crossings, the cut-out in circuit with each INTRODUCTORY. 
surface-knob connection will be bridged by a resistance, so | This subject, already a great one, is ra iy growing, and the use 
that the blowing of a fuse will not necessarily interrupt the | of electricity on ships of war is yearly extended in all the 
traffic on the line at the point in question. navies of the world. While therefore the bul of the Paper records 
Satisfactory tests, we understand, have been 
made with the system in New York, with flooded 
and frozen lines. We have before us expert 
Opinions on the different plant, all of them 
favourable. The late Dr. John Hopkinson ex- 
pressed his approval in 1896 of descriptions o! ` 


BY C. E. GROVE. 


Per cent. Efficiency. 


Fia. 1.—Admiralty Pattern Two- pole Steam Dynamo (Siemens Dynamo and 
Thornycroft Engine). 
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Fic. 5.— Tests of a 100-kw. Lundell E. T. Generator (254 


revs. per min., 125 volts.) 
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Fic. 6.—Losses in Watts of a 100 kw. Lundell E.T. Generator 
(254 revs. per min., 125 volts). 


both the dynamo and the surface contact system. 
Mr. Parshall reports that he has had tests on the 
dynamo performed, which show that it has all the 
qualities claimed for it. Mr. E. Manville has done 
likewise for the motor and system of control. Lord Fis. 4 Modern Admiralty Multipoler Generator (W. H. Allen, Son and Co., Bedford), 
Kelvin, Messrs. Preece and Cardew, and Messrs. 

Lacey, Clirehugh and Sillar have also commented favourably on vius has already been accomplished, regard has been paid throughout 
the various parts of the system. At theluncheon, on Tuesday, | to certain imminent developments which in many departments 
Mr. Browett mentioned that a 100 kw. Lundell dynamo (450 | overshadow present-day practice. The methods followed in the 


English navy have to so large an extent constituted a guide and 
Ma B s: 4 kie e 1 . ie s 5 : pattern to the world, that the basis of the present Paper lies natu- 
sie y an nad sparing rally in British Admiralty porne In certain navies, however, 


between no-load and 25 per cent. overload, without shifting stant d f itish tice now exist, and tend to 
the brushes, and that the direct-coupled Browett-Lindley- ends 1 "with tl the numo. some of these are 
Lundell set, on its first trial run, gave a combined efficiency of : 


84 per cent. Paper read before the Institution of Electrica Engineers, April 5th. 
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referred to hereafter. The author's intention has been entirely to PART I- GENERAL EQUIPMENT. 

avoid administrative and tactical questions, and to treat the subject Dynamos. — The first important step in the use of electricity on 
solely from the point of view of an independent electrical engineer. | board ships of war dates from the introduction of the dynamo. In 
In British warships, and in ships built in this country for ene 1876 a Wilde alternate-current magneto machine, belt-driven, was 
Governments, the constructive work falls into three main divirions, installed in H.M.S. * Minotaur,” to work a searchlight projector. 


doe 


Fic, 7.—Admiralty Pattern Switchboards, as fitted in H. LJ. M. S. Shikishima.“ 


dealt with respectively by the shipbuilders, the engineers, and the 
ordnance contractors; and part of the electrical work falls into each 
division. In the present Paper this distinction is ignored and the 
electrical equipment treated as a unity. 


This machine gave place to the continuous- current Gramme 
dynamo so soon as the latter had assumed practical form; and this 
again was superseded in due course by the two-pole, drum-wound, 
direct-coupled compound steam dynamo, which until about 1895 
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combination of good ventilation, minimum external 
leakage, and accessibility of parts. Fig. 4 showsa recent 
600 ampere Admiralty set, by Messrs, W. H. Allen, Son 
and Co. Most modern Admiralty dynamos have slotted 
cores. The total weight of such a set is about 64 tons, 
of which the armature represents about 14 tons The 
United States navy usually employs a four-pole machine, 
their largest units being of 50 kilowatts at 80 volts at 
400 revs. per min. The temperature limit is, how- 
ever, 50°F., which involves a heavier dynamo than the 
British for the same output. Fig. 5 shows such a set, 
constructed by the General Electric Co., of Schenectady. 

By way of contrast to these large machines, a small 
steam dynamo (Fig. 6) may be mentioned which was 
recently designed by the author and fitted into 40ft. 
and 56ft. steam pinnaces for the Russian Government 
for working searchlights In this particular case the 
required output was 60 amperes x 65 volts at 500 revs. 
per min., though the set. has a maximum output of 
6 units, on a total weight of 12 cwt. 

Steam engines of the open type are usually employed 
for dynamo driving. They have to be constructed 
strongly enough to work with the full steam pressure 
from Belleville boilers (275]b. to 300lb. per sq. in.), 
though with cylinder areas large enough to furnish their 
nominal full output at 1501b. to 200lb. pressure. Among 
the essential conditions for successful working are ample 
bearing surfaces, with thorough lubrication to ensure 
cool working for long periods, and ability to get rid 
of large volumes of water which come over with 


FiG. 6.— Vedette Boat Steam Dynamo, 6 kw. (Thames Iron Works). 


was standard in our navy. The size of unit varies in 
our navy by steps of 100 amperes from a machine giving 
100 amperes in the case of torpedo bcat destroyers, 
small gunboats, and the like, to a machine of 600 amperes 
as now used in all modern tattleships and large crúisera. 
The standaid voltage is 80 in all cases, this having 
heen settled long ago as a convenient compromise between 
the pressure required for working searchlights and that 
giving the best efliciency in the ordinary electric light 
circuits. With the growing demands for current, this 
low voltage is becoming increasingly inconvenient—a 
matter which will be referred to again further on. For all 
sized sets, from 200 amperes upwards, the standard speed 
is 300 to 320 revs. per min., though in the smallest sefs 
speeds occasionally run up as high as 500 reve. per min. 
Engines running up to 500 revs. per min. with forced 
lubrication are now being introduced for the larger sizes. 
By the provision of clauses in the specification requiring the 
engine to work the dynamo with a low steam consumption, 
and requiring that the temperature of the dynamo 
after six hours’ run at full load shall not exceed 80°F. 
above the surrounding air, the essential conditions for 
obtaining a well-built machine of high efficiency and 
moderate weight are secured. Fig. 1 shows the gencral 
„ of a British Admiralty steam dynamo of the 
.., ordinary two-pole horse-shoe type. These machines 
L Almost invariably had smooth cores. Ironclad” ma- 
4 chines were introduced some five years ago, to overcome 

A sediüculty which had been discovered on ships equipped 

* With’ ordinary dynamos—namely, that considerable dis- 
tifBatice of the compass racine was observed, dependin 
onthe stray magnetic field p uced by the dynamos d 
varying. with the number of dynamos that were at work. 
Until this interference had been actually proved to be 
due to the dynamos themselves, it had been attributed to 
induction from the currents in the wires about the ship; 
but it was found that their action was much less impor- 
tant than the direct influence of the dynamos. With an 
ironclad machine the stray magnetic field is reduced to 
one-half, or less, of what it is with an ordinary open-ty 
machine, the stray field from the magneta (provided the 
machine is liberally designed as regards the mass of iron) 
being almost nil, while the leakage of magnetism axially 
along the armature shaft is greater. 

The chief difficulties in designing ironclad dynamos 
arise in designing to a minimum weight and in providin 
adequate ventilation. Figs. 2 and 3 show an ironcla 
dynamo of the author's design, 1n which thorough ventila- 
tion is secured by the device of coring slots through the 
bottom, sides, and ends of the magnet castings. The 
weight of an ironclad dynamo is greater by 50 per cent. 
to 75 per cent. than that of an ordinary Admiralty open- 
type machine of the same output, which reason has led to 
he ironclad type being superseded by an open four or 
six-pole machine, which on the whole provides the best 
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Fic. 9.—Distiibuting Switchboard, U. S. S. K 
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the steam when auxiliaries on the same range of steam pipes | tionable. Time was when the parallel working of compound-wound 
are started. dynamos was attended with difficulty ; but the conditions are now : 
The importance of preserving the dynamos unharmed in war is | well understood, and parallel working is, in fact, in successful 
so great that at least a sufficient number of sets to supply all the | operation on many ocean liners and in other navies. These switch- 
fighting parts of the ship must be kept under protection. Unfor- boards are usually made up to standard drawings and arranged for 
tunately, this generally means placing the machines in a warm, na A 
ill-ventilated spaci, so that their durability is impaired. 
Again, if all the dynamos are together, an injury to the 
compartment, or to the steam and exbaust pipes serving the 
electric ape engines, would place the whole hors de combat 
ahd put the ship in darkness. Our Admiralty practice is to 
put one of a set of three or four dynamos in some daylight 

| ard on the upper or main deck to supply all the ordinary 
ighting current in peace, and to place the dynamos that are 
used in action below the water line. Nations differ as to 
the advisability of doing this, the control being certainly less 
convenient when the machines are in separate places. The 
United States navy place all the dynamos in one com- 
urtment. The Japanese divide the dynamos between the 
ore and aft auxiliary. machinery rooms, but keep them all 
under protection. 


Switchboards.—This standard British Admiralty pattern 
switchboard consists of a slate or slates carrying horizon- 
tall oper them a series of omnibus bars, connected severally 
with the positive and negative terminals of the dynamos ; 
and bridging over thete, a series of vertical slotted bars leading 
through fuses to the circuite, and carrying sliding contact 
plugs which can be pressed down so as to make contact on 
the top and sides of the omnibus bara, being locked in the “on” 7 
position by a spring handle, and maintained in the ‘ off” | ^M i. — 
position by the action of an internal spiral spring, which aleo i i 117 5 
gives a quick break. The switchboard has the merit that 
all the current-carrying parts are on its face, and it is fairly i - y 
compact; but the method of making electrical contact =: LE] ——— | — ; 
leaves much to be desired, and the switch parts consist y : 
of a number of components which give complexity and 
add to the cost of maintenance. "The present design of board 
grew out of that older type known to telegraph engineers as 
the “ Umschalter,” in which contact was made between any one 
of a teries of vertical bars and any other of a series of 
horizontal bars by screwed or coned plugs uniting them at 
their intersection : this style of board filed in service because 
of the practice of making and breaking circuit on the plugs. 
which led to their speedy destruction. | Fic, 5.— United States Navy Generator, 50 kw. (General Electric Co., Schenectady). 
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three dynamos and six circuits, When, as is 
commonly the case, the number of circuits 
exceeds six, one or more additional boards 
are fitted and their dynamo bars coupled. 
Fig.7 givesa view of three such boards coupled 
in position on the Japanese battleship * Shiki- 
shima,” which carries three 600 ampere dy- 
ramos and 18 circuits, six circuits supplying 
incandescent lights, four projectors, and the 
remaining eight, motors. ‘The battleships of: 
the “Formidable,” Duncan," and more recent 
classes, and the cruisers of the “ Drake” class 
will carry four 600 ampere dynamos, usually 
running at 400 revs. per min., and a large 
number of circuits, some of which will supply 
current to powerful motors. The design of 
switchboard described above appears to be 
quite unsuitable for such installations. 

The Cardew hot-wire voltmeter and the 
Siemens torsion spring ammeter are the instru- 
ments chiefly to be found on Her Majesty's 
ships, though the:e are no longer standard, 
having been replaced by dial instruments ot 
the well-known Evershed pattern. The instru- 
ments are usually placed in close proximity to 
the dynamos, and not upon the switchboard. 
Cireuit breakers are not used in the dynamo 
circuits of our navy, though double-pole fuses 
are now generally fitted in the machine leads. . 

The United States navy standard switch- 
board is planned with its dynamo bars vertical 
end circuit connections horizontal, and is 
designed for parallel working. Fig.8 shows the 
main generator board fittedin the recent battle- 
ships“ Kearsarge” and “Kentucky,” which 
each carry seven 50kw.dynamos, Each dynamo 
bar is surmounted by its ammeter and main 
In the English Admiralty board, while any circuit or any number | throw-over switch. A panel at one end contains the instruments used 
of circuits can be worked from one dynamo, it is not possible to | in common by all the paries The field terminals of the machines 
work two or more dynamos in parallel on the same circuit ; and in | are brought to the switchboard, where they may be connected either 
transferring a circuit of lights from one machine to another, it is | for self or separate excitation. Equaliserswitchesare fitted on a separate 
necessary to extinguish them during the process, which is objec- | panel in another part of the room. Frem the main board feeders 


Fic. 8. —Main Generator Switchboard, U.S. S. Kearsage”’ and “ Kentucky." 
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are run to three three-wire main distributing boards (Fig. 9) 
located respectively forward, aft, and amidships, from which the 
several power, searchlight, and lighting circuits are run. Each of 
these boards receives from the main generator board five cables, 
a pair of “ outers ” for lighting, a similar pair for power, and a 
common neutral. Four sub-distribution boards for groups of motors 
are supplied from the main distribution boards. A circuit breaker 
and a short-circuiting switch for the series winding are carried by 
each generator on the terminal board from which its maia cables 
are led (Fig. 5) The e'ectrical principles involved in this scheme 
of connections seem, in the main, right ; but the multiplication of 
switchboards is a bad feature, which is said to have been neces- 
sitated by restrictions of space in the sbip. 

(To be continued). 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......Jan. 12, 1900 Kingston-on-Thames (Mun.) April 21, 1899 
Ayr (Mnunicipal)............ Rept. 22, 1999 | Lancaster (Munioipal)...... Jan. 19, 1900 
Bath (Municipal) .......... Feb. 9, 1900| Leeds (Municipal). 1809 
ord (Municipal) 5 19, 1899, Leicester (Municipal) ...... Jan. 96, 19°0 
(Municipal) ........ Sept. 15, ,, |Leyton (Municipal) ........ 1899 
(Company).... 15, „„ | Liverpool (Mun 3 June 9. 
Blackburn e . . Jau. 19, 1900 Londonderry (Municipal) . Feb. 16, 1900 
1 (Municipal) . . . Sept. 29, 1899 Manchester I 11, 1899 
Bournemouth Meet adi . April 28, „ |Newoastie and District (Oo.) » 
Bolton (Municipan . . . NOV. 24, „ | Newcastle-upon-Tyne(Co.) April 14, „ 
Bradford (Munici . April 14, „ . (Municipal) Deo. 16, „ 
Brighton M 8 ay 12, „ No mpton (Company) ..Oct. 20, „ 
(Municipal) ........ July 14, .. | Norwich Knapman ...... NOV, 17, p» 
Brompton& Kensington (Co.)Mar. 23, 1900! Notting Hill ( pu 2. . Mar. 16, 1900 
Burnley (Municipal) ...... ug. 25,1829, Nottingham (Municipal) .. July 21, 189) 
Burton-upon-Trent (Mun.) April 31, „ Oldham (Municipal) Dec 1, „ 
Bury (Municipal) .......... Sept. 22, .. Oxford (Company) ........ April 13, 1900 
Cambridge (Compeny)...... April 18, 1910, Pontypool (oompany) 8 May 5,189) 
Cardiff (Municipal) ........ . 16, 189), Portsmouth (Municipal)....July 14, ,, 
Charing Cross (Municipal)..Mar. 9, 1900) Prescot (Company)) Dec. 8, „ 
Chelsea (London) (Co.)...... Mar. 23, .. | Preston (Company)) Sept. 20, „ 
Cheltenham (Municipal). . . . Nov. 10, 1899 Reading (Company) ........ Oct. 13, „ 
Chester (Municipal) . .. . . . June 28, ,, | &ichm^ood (Company) ...... Oct. 13, „ 
City of London (Company). May 12, „ Salford (Munitipa') ...... .Feb. $3, 190) 
Clerkenwell (Company) .... Aug. 4. |3earborough (Company)....Nov. 3, 1800 
Coventry (Municipal) ...... Feb. 28, 1900 St. Helens ( Municipal’ Dec. 8, . 
Croydon (Manicipal)........ Feb. 9, „„ It. James & Pall Mall (Co.) . Feb. 16, 190) 
Der untol ...- s.s Jan. 26, „„ | St. Pancras (Vestry) ........ May 28. 1599 
Dewsbury (Municipal)...... Nov. 94, 1800 3heffield (Municipal) ...... Dec. 2, „ 
Dover ( pany) ........ une 2, , | 3horeditch (Vestry)........0ot. N, „ 
Dundee (Municipal)........ Jan. 12, 1900| Jouthampton (Municipal) . Nov. 10, „ 
Mastbourne (Company =æ.. Feb. „ Soutbpo ie . July 7, „ 
Wdinb (Mun .. Nov. 17, 1899 South Shields (Munolcipal)..July 7, „ 
Nixeter (Municipal) ........ Aug. 6, 1898 Stafford (Municipal)........ Deo. 39, „ 
Glasgow (Municipal) ...... Sept. 1,1899|Sunderland (Municipal). . . July 28, „ 
PD compen pene ay 6, „ | Taunton (Municipal) ...... June 16, ,, 
alifax (Munic 7 e.~ July 21, , |Tunbridge Welis(Mun.) ..8ep&. 1, „ 
Hammersmith (Vestry) ....May „ |Wakefield (Municipal). . . Deo. 1, „ 
Ham (V . Aug. 95, ,, | Walsall (Municipal)... . . . . June 23, „ 
Hanley (Municipal) ...... April 28, ,, | Wandsworth(Company) Aug. 1f, . 
H te (M pal) .... Oct. „ | Westminster (Municipal) .. Mar. 9, 1900 
Harrow (Com ) sexus June 16, ,, | Whitehaven (Municipal) ..July 28, 1892 
Hast'gs & St. Leonards(Co.) Feb. 2, 1900 Windsor (Company) Dec. 22, „ 
Hove (Company) .......... Mar. 10, 1899| Woking (Company) ........Deo. 22, „ 
Huddersfield (Municipal) - Ov 6, „ | Wolverhampton Municipal) June 30, „ 
(Vestry)... .. .. o- 27, Woolwich ( PANY) ) Jan. 18, „ 


X ensi'gton & Knightabr’(Co.) Mar. 16, 1900 Worcester (Municipel) — Apru 7. „, 
Eingaton · upon - Huli (Mun.) June 9, 189 vl Yarmouth (Municipel) - Nov. 3, „ 


Worcester Municipal Electric Supply Works. 

It is most satisfactory to be able to chronicle another year 
with good results at Worcester. A superficial glance at our 
table might give the impression that in point of merit the 
1898 figures had been barely maintained, but the conditions 
under which the results of last year were obtained invest 
them, we think, with increased merit. 

With 51 new consumers, the total equivalent lamp con- 
nections were increased to 31, 202 —a rise of a little over 12 per 


4 


cent. The output shows the good advance of over 16 per 
cent.—viz., from 474,844 to 551,497 units sold. Ofthe latter 
figure, 116,918 units were supplied to the waterworks motors, 
realising £781; 109,600 units to the public lamps (£1,822), 
1,408 units for the private day load (£15), and 323,511 units 
to the incandescent lamp circuits, earning £6,022 net. 

Although the plant capacity has been increased to 900 kw. 
normally (or 800 kw. in flood or drought of water supplying. 
the turbines), the new Ferranti plant has not, we learn, been 
available for much use during the period covered by our 
analysis. 

Notwithstanding that most of the generating costs bave 
increased, they are all still satisfactory. The fuel bill shows 
a rise of 0-09d. per unit, the reason given being that last year 
was the driest experienced since the station was started, and 
instead of 58:6 per cent. of the output being generated by 
water power, only about 41:7 per cent. was so generated; 
besides, coal was slightly (about 6d. per ton) dearer than in 
1898. . It is stated that in the months of January, February, 
September, and December the water power was not at times 
available, in consequence of drought or flood. 

Even considering the high load factor of 14-8 per cent, 
the total works costs at 155d. per unit are satisfactory, and 
in combination with the excellent figure of 0:43d, for manage- 
ment and property charges, have the effect of keeping the 
aggregate costs well below the average. 

After satisfying the interest charges of £1,945, the working 
profit has afforded £1,756 for the sinking fund, and a balance 
carried forward of £91. l 

The following table facilitates a general comparison of the 
1899 results with those of preceding years :— 2 


i 
m | Equiv. | | Total 
No. of Output. 
Year. con- 99P- | Unita | Total | Total Peficit. costs 
lamp con- revenue costa, | | 
Ee. nections, | "1d unit, 
1895 181 13.522 24,12 £3,254 | £3,061 , £1,977 29784 
1896 241 21,958 333,644 4,758 3,155 1.616 22701 
1897, 291 | 24,712 428,270 6,292 | 4097 ' 1,475 | 22904. 
1898 382 28,495 474,344 7154 | 3,941 460 19964. 
1899 | 406 31,203 551,437 8331 | 4,540 91°: 1-976d. 
* Balance. 


Bath Municipal Electric Supply Works. 


The Bath acconnts for 1899 show a marked improvement 
in the costs generally. Unfortunately, nearly all the items still 
stand at figures so much above the normal that there is yes 
ample room for further economies before the results cin be 
considered satisfactory. The rate of increase of the output i3 
disappointingly slow. Last year the increase was only 
8:8 per cent. over the 1898 figure. "CR 

There i3 some promise of better resulis next year containel 
in the increased lamp connections, which aivanced about 
21:8 per cent. The load factor last year was 11-6 per cent., a8 
compared with 12-4 per cent. in 1898; and taking this into 
account, and the small advance in the output, the diminu- 
tion in the costs—small as it is—assumes a more hopeful 
sign. 

The fuel charge, while it has been reduced from 142d. per 
unit to 1:05d., is still quite 0:3d. above what it should be. 
Another item of generating costs which is nearly double what 
it should bə is that of oil, waste, water, and stores, while 
management and property charges exceed the normal by quite 
a farthing per unit. 

Having thus picked out the more unsatisfac'ory aspects of 
the accounts, it is only fair to direct attention to the high pro- 
portion of “ units used on the works," as they contain 10,340 
units used in tests of new plant. To this in some degree may 
be due the increase in the item of oil, waste, &c. ; also the still 
nigh fuel charge. The distribution costs show much reduoed 

gures. 

The net financial result of the year’s operations was 
deficit of £1,363, as compared with one of £1,220 in 1893. 
Besides the interest charges of £1,782, there was, however, 
last year set aside to the sinking fund £1,797, representing 
8:14 per cent. of the mean capital expended, 
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Alt.-current trans. sub- stations and separate 
[house transformers. 


DEC. 31, ,1899. 
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STORAGE BATTERY PROBLEMS. 


The chemistry of the lead cell has long been a fruitful 
source of controversy, and from the discussion which followed 
the reading of Mr. Wapk's Paper on “Storage Battery 
Problems it does not appear that we have made much 
progress towards the solution of these recondite problems 
since Dr. GLADSTONE propounded his double sulphation theory 
18 years ago. That the chemical equation by which this 
theory is usually represented is not a true battery equation 
was pointed out by Mr. Desmoxp FirzGeraup in 1887, when 
the subject was fully discussed before the Institution of Elec- 
trical Engineers. But then, as now, it was generally admitted 
that although this expression stated the actual chemical facts 
observed in the cell, it needed some correction to make it stand 
true as an electro-chemical equation; and various suggestions 
have been made from time to time to attain this end. Dis- 
carding these minor corrections, Mr. Wave has boldly rejected 
all the attempts which have been made to harmonise the 
theory with the facts which long experience of the working 
of the lead cell has brought to our notice, and he has deve- 
loped a theory of his own based on the performance of the 


cell itself. His theory is that in the cell we are never dealing 


with simple lead peroxide and lead sulphate alone, but with more 
complex substances which contain both. In fact, put shortly, 
the latest theory of the lead cell, and the one which is to 
explain away all our difficulties, resolves itself into one of 
allotropic modification and polymerisation. It may therefore 
be as well to examine into the evidence for and against this 
theory. 

With regard to the behaviour of the Begative plate, the 
evidence in favour of allotropy is not thoroughly convincing, 
for, as is well known, although ordinary lead, however finely 
divided by mechanical means, only oxidises very slowly in the 
air, lead prepared in a very fine state of division by chemical 
means takes fire at once, as is demonstrated by the well- 
known experiment of the lead pyrophorous. Now it has 
never been suggested that the lead so prepared was in an 
allotropic state, and yet, so far as its chemical activity 
in combining with oxygen is concerned, it differs more 
widely in its behaviour as compared with mechanically- 
divided lead than the latter does as compared with 
electrolytic lead. The lead obtained by the zino precipita- 


tion method is, as Mr. Wave pointed out, really electrolytic, 
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and it is & comparison between the E.M.F. and capacity 
yielded by this lead that we would like to see made with that 
which the chemically prepared lead affords. As the latter is 
very liable to ignite on exposure to air, a comparison of 
E. M. F. would present some experimental difficulties, but they 
should not be insuperable, and we should then be in a better 
position than now to decide whether the spongy lead is an 
allotropic modification of ordinary lead or not. The experi- 
mental evidence which we possess at present on the subject 
i3 most conflicting, and it appears highly desirable that 
M. DanRus experiments should bs repeated, care being taken 
to avoid any possible source of error such as might be intro- 
duced by employing electrolysed acid instead of pure acid in 
the experimentis. Many of the contradictory results obtained 
by different observers are probably due to the conditions of 
experiment not having been comparable. 

The case of the positive plate is somewhat different, for 
while electrolytic peroxide of lead is crystalline, that which 
has been prepared by ordinary means is amorphous, and it is 
generally held that the E. M. F. yielded by electrolytic peroxide 
of lead is higher than that which is obtained from any sample 
of the chemically prepared article. A difference in the specific 
resistance of the peroxide has also been nóted, but according 
to the determinations made by Dr. Sutexn, this difference is so 
small that, in Mr. HissERT's opinion, it cannot be taken as 
evidence that the electrolytic peroxide is in an allotropic 
state. Here again we are met with a conflict of opinion 
due to the different value attached to the existing experimental 
evidence by different authorities. The nature of the sulphate 
formel in the cell has long been a matter of dispute, if not of 
investigation, since Messra, GrapsroNE and Trise published 
their first work on the subject, but the weight of evidence 
leans in favour of those who hold with Mr. Wape that pure 
sulphate of lead is exceedingly difficult to reduce electrolytically, 
whereas the electrolytic sulphate is comparatively easy of 
reduction. The problems presented by the electrolysis of 
sulphuric acid and of solutions of lead compounds are exceed- 
ingly complex, as Dr. Armstrong pointed out, and we do not 
yet understand how lead peroxide is formed from the sulphate. 
So there is room for speculation concerning the intermediate 
steps of the process. But if the molecular compounds which 
Mr. Wapz's theory postulates do exist, there is not much likeli- 
hood that they can be isolated, because of the extreme feebleness 
which he himself attributes to them. This, however, is no 
reason why an altempt should not be made to test the theory 
by experiment. 

Although Mr. RokgkRTSON was unable to find any trace of 
a suboxide in the healthy E.P.S. plates examined by him, 
some analyses recently made by Dr. Peters show that whilst 
no difference is observable between the composilion of the 
outer and inner layers of pasted plates in a healthy condition, 
the percentage of oxygen and of peroxide of lead in the cen- 
tral layers is distinctly higher in the case of plates which 
have become unhealthy and softened, so that it seems desir- 
able that the subject should receive further investigation. 
Much information has been gleaned concerning what are the 
normal healthy functions of certain of our bodily organs by care- 
ful observations made of the disturbance of the system which is 
occasioned when they become diseased, and it is in a somewhat 
similar manner that we shall have to deduce by inference what 
the normal healthy reactions occurring in the lead cell really are. 

Turning now to the general theory of the cell, we find 
that, while Dr. Armstrona agrees with Mr. Wape that 
the equation which expresses the double sulphation theory 
deals with final results only, he does not consider that 
we possess at present any evidence concerning ihe inter- 
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mediate stages which may possibly exist. Mr. Hissert and 
others support the double sulphation theory, while Mr. 
ALLINGHAM and Mr. Coorer each has an opinion of his own, 
so that Mr. Wape’s statement that the conventional theory 
was not thoroughly satisfactory was fully justified by the 
divergence of opinion manifested during the discussion on his 
Paper. But if the theoretical portion disclosed a lack of 
unanimity among its hearers, the same cannot be said of the 
practical portion, concerning the merits and value of which all 
were agreed. Prof. Ayrton had much to say concerning 
the care which accumulators require, and pointed the moral 
of his observations by a reference to the failure of the London 
Electrical Cab Co. Mr. Wane could not explain by his theory 
the rise in potential difference to which Prof. Ayrron. had 
alluded as occurring during the first few minutes of 
discharging a cell after a prolonged rest, but he showed how 
it could be made to account for the fact that much more 
energy could be put into a cell by constant potential charging 
than by constant current. In common with the other 
speakers, Prof. Av&roN dwelt on the importance of having a 
free circulation for the electrolyte and plenty of it, as well as 
a porous active material. The value of porosity was insisted 
on by one speaker after another, and it is to be hoped that Mr. 
Wane may one day realise his dream of securing an active 
material with a porosity comparable with that of charcoal, 
He has shown the direction in which our efforts should be 
directed if we wish to improve the lead cell, and for this we 
ought to be grateful to him, for according to his own showing 
it is exceedingly unlikely that any other combination of 
materials would give the same almost perfect reversibility in 
their chemical actions which lead, lead peroxide, and sulphuric 
acid do, and on which the successful storage of electrical 
energy by chemical means depends, 


REVIEWS. 


Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


— — 
La Télégraphie sans Fils. By AxpRE Broca. 
Villars, 1899.) If. 50c. 

It must be confessed that this book is disappointing, 
coming as it does from the pen of a physicist who is known 
to have devoted considerable attention to the subject of wire- 
less telegraphy, and dedicated as it is to ‘‘ those who, without 
being specialists, are nevertheless curious with regard to the 
progress of science, and to those also who wish to be au courant 
with the recent progress realised in its applications." The 
first chapter deals shortly with telegraphy by means of wires, 
and leads the way to the first section of the second 
chapter, La Période variable." This variable period 
is elucidated by & pendulum analogy and then by 
a hydraulic analogy, and the remainder of the book is 
diluted with the latter to such an extent that it is at times 
difficult to taste the real spirit of it. (Itshould be mentioned, 
by the way, that the book is one of the Actualités Scienti- 
fiques series.) Here and there words of encouragement 
occur, telling us that the bearing of this or that on wireless 
telegraphy will appear later, but it is not until the reader 
has turned over the pages of half the book that he comes to a 
description of a Hertzian oscillator. To reach this point 
he has to pass, chiefly by analogy, through a long considera- 
tion of the propagation of an electric disturbance along a wire 
having capacity, resistance, and inductance, and thence to oscil- 
latory discharges and their hydraulic counterpart. At this 
point we may quote the author: “Ceci a été démontre 
mathématiquement depuis longtemps.“ The title of Chapter V., 
“La Production des Ondulations rapides," raises hopes that 
we are at last entering upon the subject of the book, but here 
we are doomed to disappointment in the very first para- 


(Paris: Gauthier- 
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graph. The reader is told that there are two conditions for 
the production of an oscillatory discharge: one is that the 
disturbance may be considered as absolutely simultaneous in 
all parts of the conductor producing the rythmic oscillation ; 
ihe other—will be understood by a farther study of our 
hydraulic model," and is only enunciated after two more 
pages of liquid, taps and pipes. But finally, at the eighth 
page of this chapter, we do come to the Hertzian oscillator. 

The remainder of the chapter, describing various forms of 
oscillator, the next chapter (devoted to receivers) and Chapter X., 
on the arrangement of a wireless telegraphic station, are 
clearly written, but neither so complete nor of such a prac- 
tical nature as might be desired; and the intermediate chapters 
are devoted to physical opties and to the author's hypothesis 
as to the róle of the vertical wire. This latter, although not 
to be accepted without question, is the most interesting and 
novel part of the work. It would therefore be unfair to the 
author to reproduce it hire, and we recommend those readers 
who wish to ascertain M. Broca’s views to purchase the book 
for themselves. 


Transmission de l'Electricito sang Fil. By EEE GUARINI Forgsio, 
2nd edition. (Liège: Henri Poncelet, 1900.) Price 2f. 

The practical application of Hertzian waves to telegraphy, 
and the popular acclamation with which Mr. Marconi's work 
in this direction was greeted, have encouraged many to devote 
their attention to improving and extending the methods 
employed by this inventor. Some of these workers are pro- 
ceeding quietly, working out detail after detail, and waiting to 
put the fruit of their labours to a public test until a favour- 
able opportunity ariscs, the only evidence of what they are 
doing in the meantime being carefully filed in the Patent 
Office. Others conceive what they think to be epoch-making 
inventions, and, without going to the pains of submitting 
them to searching experimental test, take the sensational 
journalist into their confidence and trumpet far and wide the 

eat discoveries they have made. The author of the brochure 

efore us is apparently an inventor of the latter class. He 
has been duly mentioned in the lay and also in the technical 
press, and in fact a few weeks ago he sent us a copy of one of 
his patent specifications, with the demand that we shou'd 
reprint it in our columns. 

On the cover of the book now under review we read the 
announcement of a Guarini system of wireless transmission 
of electric energy for motive power, light, and heat, a Guarini 
eystem of wireless telephony, and Guarini telephone relays, 
and as a frontispiece there i3 a portrait of this energetic 20- 
year old inventor. With characteristic modesty, the preface 
commences :— 

' La télógraphie sans fil, système Marconi, était, dés sa nais za ice, destinée 
a de nombreuses applications: ces applications se multipliesont toujours 
davantage, grâce à nos répétiteurs. | 

The preface is succeeded by a reprint of a long apprecia- 
tive article from the Messager de Druaelles, in the course of 
. which it is stated that M. Ernest Gérard, cbef de cabinet 

et ingénieur-en-chef au ministére des postes el télégraphes," 
has lectured on the subject of M. Guarini Foresio’s system 
of wireless telegraphy at the Association Belge des Elec- 
triciens, and that, with the co-operation of the ministry, 
experiments are to be made between England and Brussels. 
Two more extracts from newspapers, and then we come to 
the main part of the book—namely, descriptions of M.Guarini's 
two patents. The first of these is for a repeater for use with 
wireless telegraphy. The conception of such an instrument 
is obvious. When the distance between two stations is so 
great that direct signalling by the Marconi method cannot be 
effected, an intermediate station can be added in which the 
receiving relay, instead of being connected to a Morse writer 
or syphon recorder, closes the circuit of a coil for retrans- 
mitting the signals by the same Herzian system. The solu- 
tion of this problem is evidently nothing more than the proper 
working out of matters of such small detail that probably it 
will not be found difficult when occasion demanda it: it will 
merely be aquestionof telegraph connections, shielding, and the 
diminution of eparking. M. Guarini's method of carrying out 
the translation of the message, however, shows several defecta, 


of such & nature that one cannot believe that he has made 


any tests with it on a really practical scale. The first obvious 
necessity in such a repeater is to shield the coherer from the 
effects of the oscillator employed for retransmitting. 
Naturally, this cau be done by placing the coherer in an iron 
box, as Marconi does, and adding an inverted relay or inter- 
rupter in the primary circuit of the induction coil, so con- 
nected that, as soon as a current passes through its main 
circuit to the coil, the connection between the coherer and the 
verlical wire is broken. A still better method would be to 
combine this relay with the main one, so that the same 
tongue which connects the coil to the battery disconnects the 
coherer from the vertical wire. Instead of doing this, how- 
ever, M. Guarini places his interrupter in shunt with the coil, 
through a resistance; and it is not surprising to find that the 
working of the interrupter required “ une certaine surveill- 
ance," so that this method is not considered quite suitable for 
repeaters which have to work automatically. . He therefore 
suggests as an alternative that separate vertical wires should 
be employed for the receiving and transmitting instruments, 
and that they should be shielded from one another by metal 
partitions. He proposes to utilise this system to telegraph 
from London to New York by employing a suitable number 
of repeaters placed in the Bermudas, Azores, on anchored 
buoys, in Portugal, Spain, and France. | 

The second patent describes systems for telephoning and 
the wireless transmission of electrical energy for motive 
power, &c., and is too ridiculous for any detailed comment. 
Sufficeit tosay that theinventor describes combinations ofspark- 
gaps, transformers, coherers, batteries, and relays, with coils of 
wire wound on conductors surrounded with a second U-shaped 
conductor. The one clear thing in the description of this 
second“ invention is that M. Guarini's knowledge of physics 
leaves much to be desired. There is an opportunity of obtain- 
ing excellent scientific instraction in his own country, Italy, 
and we should advise him to resume his studies before 
endeavouring to make further inventions and obtain greater 
notoriety. | | 


Laboratory Note-Book for Ohemical Students. Vivian B. Lewes 
and J. S. S. BRAME. (Archibald Constable and Co.) PS | 
This little work is in the shape of a reporter'a note-book, 
and contains various directions to students interleaved with 
blank pages for notes. The authors say that it cannot be 
too strongly impressed on students that the most valuable 
notes are their own." Having carefully regarded the text, 
and also the blank pages rich in potentiality, we are disposed 
to agree with this dictum. | 
The book embodies an endeavour to combine the old ‘ test- 
tubing" with the modern method of teaching pseudo- 
quantitative chemistry. It attains the degree of success 
which might be predicted. The old plan was certainly far 
from ideal, but at least it did not pretend to do more than 
teach the student the grammar of analysis; the new repiaces 
this with a number of experiments intended to demonstrate 
the quantitative basis of all chemical knowledge, but in 
reality calculated to implant in him inaccurate methods of 
thought and incurable sloppiness of manipulation. Such 
drawbacks are inherent in the system. This book has in 
addition errors in fact of its own. 


The Practical | Electrician's Pocket Book for 1900. Edited by 
H. T. Crewe, M.I.Mech.E. (London: S. Rentell & Co., Ltd.) 1s 


This pocket book contains, in a handy form, 50 pages of 
advertisements with a tabulated index, 200 pages of other 
reading matter, and some useful forms forentering particularsfor 
estimates of wiring work and for jotting down notes of material 
required fcr work in hand. In reviewing a book it is generally 
considered sufficient to give an indication of its scope and 
literary style, its merits and its demerits. This is done for 
us in the following three quotations, the second of which is 
frum the preface:— — - 

As our readers will be probably those who are for the most part practi- 
cally engaged in one or the other of the many branches of trade in which 
electricity now enters, and forms an importsnt part of, it is not requisite 
to refer extensively to the different variety of applications in which this 
useful agent enters into the service of man, but only to note a few of its 
more general uses, and to jlace briefly and in simple language certain 
useful data and particulars as well as advisory remarks, which it is hoped 
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may prove interesting as well ad instrcctive and helpful to all who may be 
engaged in ordinary practical electrical work. 

The great f.vour with which the first issue of the Practical Elec- 
trician's Pocket Book and Diary" has been received, and the free and 
multitudinous expressions of appreciation and gratification which have 
been tendered by its patrons, serve fully to justify the opinion that this 
publication — notwithstanding the many shortcomings and faults unavoid- 
able perhaps in a first edition—did indeed meet a want which was felt in 
the electrical trade, and particularly in those branches of the trade engaged 
in the more common forms of practical electrical work and its application 
to the ordinary commercial and domestic uses of everyday existence. 


The ampere expresses a unit of volume of electrical current, and conveys 

the idea of quantity. . 
The volt expresses a unit of intensity or force in the sense of pressure. 

The watt expreeses a unit of power or energy in a current, and is deter- 
mined by multiplying the quantity of electrical current passing in a circuit 
in amperes by the preasure or intensity as expressed in volts. Es 

The ohm expresses a unit of resistance, and is used to signify the value 
of electrical energy abeorbed in overcoming resistance of whatever nature 
in the path or course of an electrical current. . . . 


Telephones: their Construction and Fitting. A Practical Trea- 
tise on the Fitting-up and Maintenance of Telephones and the 
Auxiliary Apparatus. By F. C. ALLsoPP. th edition. (London: 
E. and F. N. Spon, 1899.) 3e. 6d. 

Except for the last chapter, which sketches briefly the prin- 
ciples upon which a multiple exchange is designed, the book 
is exclusively devoted to private line work. The first half 
explains in a simple manner, without making great demands 
on the reader's theoretical knowledge of electricity, the con- 
struction of the commoner forms of telephones and of their 
auxiliary appliances. A chapter on line construction is not 
unimpeachable; but the diagrams of the connections of 
simple private circuits, and also the hints given for locating 
and remedying defects, may serve their purpose, although few 
telephone engineers will agree with the author that rubbing 
contacts may have the minutest drop of oil placed on them 
with advantage." The chapter on intercommunication systems 
is incomplete, and the final chapter, already alluded to, is not 
deemed worthy of mention in the Contents.“ In a fifth 
edition it is surprising to find references to the old Bir- 
mingham wire gauge throughout, and to meet with the curious 
spelling make-and-brake."' 


STORAGE BATTERY PROBLEMS. 
| DISCUSSION. 


(Concluded from page 895.) 
Prof. AYRTON, continuing, eaid that the curves (Figs. 5 and 6) gave 
results of an investigation communicated to the British Associat‘on in 1898, 


on charging & Tudor cell at constant current and constant potential. 
Keeping the current corstant, the potential difference must rise very 
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rapidly towards the end, and there was a period during which there was a 
considerable waste of energy (Fig. 5). Mr. Wade had explained, or given what 
he considered was an explanation of the causes. But suppose, instead of 
having 20 amperes constant current and gradually increasing the potential, 
they started with 2:5 volta constant P.D. "They would be able to put iu 
the charge in a very much shorter time (see Figs. 5 and 6); in fact, the major 
portion of the charge could be put in in about 40 to 60 minutes, instead 
of 3 hours and 20 minutes ; and, what was more important atill, there was 
no “ gassing.” Apparently then it was not the high voltage that produced 
“ gassing,” as this did not occur until the end of the charge at constant P. D. 
The charging at constant P.D. pute more energy into the cell in a shorter 


time. Starting with a current of 170 amperes, and letting it fall, they 
diminished the time of charge to lees than one-third, prevented all “gassing,” 
and put more energy into the cell than by charging at constant current. 
Further, not only was more energy put into the Tudor cell at each of the 
charges at constant P.D. than at each of the charges at constant current, 
but, what is equally important, more energy was given out by the cell at 
each of the discharges after & constant P.D. charge than at each of the 
discharges after a constant current charge. This is shown clearly. in the 
following table :— 


Method of charging. | Watt bours put in. ‘Watt hours given out 
Constant current .................. | 151˙8 123 
Constant P.PDDDDDDv . . ! 251:2 163 


This, I venture to think, rather disproves Mr. Wade's views regarding 
the effect of rapid charging, for he says (The Electrician, March 23, 
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page 780) : The outer layers of active material will absorb more than 
their due proportion of the current, and by the time they are fully 
desulpbated the inner layers, as yet only partially charged, will be 
surrounded by abnormally strong acid to enable them to maintain an 
equiva'ent voltage. Unleées, therefore, the current is prolonged for a time 
after ‘gassing’ has commenced and the end of the recharge only determined 
by a sufficiently high potential difference being attained, there is some 
likelihood of the inner layers not receiving their proper charge at all.” 
Whereas the above experiments show that by the use of a constant 
P.D. inetead of a constant current, both the cbarge and the subsequent 
discharge can be increased without the use of a high potential at all and 
without any “ gassing " having to be produced. 

Mr. W. HIBBERT said that while he had a very high opinion of the 
Paper— perhape as high as that expres:el by Dr. Armstrong and Prof. 
Ayrton-—he would not be able to so constantly agree with the author as 
they had done. After the experiments referred to by Dr. Armetrong in 
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' the very early days—the first year after Faure brought the accumulator to 
Lord Kelvin—he began working in Dr. Gladstone's laboratory on this subject, 
and personally had conducted every experiment made there from that day to 
this, so that both on the chemical and physical side heknewexactly the history 
of the storage battery. Up to the time at which that work was begun it 
had been the common practice to attribute the actions going on simply to 
hydrogen and oxygen, the preeence and function of sulphuric acid being 
ignored. When the first Papers were originally published the new 
theory was not accepted. Dr. Frankland in the following year, 1883, 
proposed the same theory in a slightly different form, and since then 
repeated analyses bad been made, all of which tended to confirm the 
notion, admitted even by Mr. Wade, that sulpbate of lead was the thing 
which was actually formed in the cells In the January number of 
Science Abstracts (p. 91) there was an exceedingly good Paper on the 
“Theory of Lead Accumulators,” by M. Mugdan, which deserved close 
study, and which, he was afraid, would not altogether confirm some of 
the conclusions and positions taken by Mr. Wade. To begin with, 
Mr. Wade explicitly said that he founded his position very largely on the 
fact that the lead on the one side and the lead peroxide on the other were in 
allotropic conditions, Dr. Armstrong had said the Paper was exceedingly 
logical, and he would not venture for a moment to say a word about 
the logic of the Paper, but he did say the premisses were not right. He 
challenged the statement that the lead and peroxide of lead were in 
allotropic condition. This, as a matter of fact, depended on experimental 
trial and examination ; and clearly, if Mr. Wade had wished to put the full 
force of this theory before them, he should have extended his work in that 
direction. The reason for his challenge was this: Mr. Wade quoted the 
work of Darrieus, who certainly did make certain experiments tending to 
show that the lead in an accumulator was in a different condition from 
that of ordinary lead, and in support of the argument quoted the fact that 
no mechanically prepared lead, even in a finely divided state, would give 
anything like the same capacity as lead prepared by electrolysis ; and again, 
that the lead in a negative plate, if it be exposed to the air, rapidly under- 
went change, giving rise to a good deal of heat. But he himself had found, 
on repeating Darrieus’s experiments, no confirmation of the reault obtained. 
The experimental results differed somewhat. It was not an easy experi- 
ment to make, although superficially it looked like it. But he bad made 
the experiment some 20 times, and did not generally get any confirmation 
at all of Darrieus's theory. It would be a folly for him to attempt to give 
any notion of the experiments tbat evening. On the otber band, his 
reason for stating that he did not think the peroxide plate was in allotropic 
condition was that Dr. Shield determined the electrical resistance of per- 
oxide of lead prepared electrolytically on the one hand and by pure chemical 
agency on the other, and the specific resistance of the two materials 
differed by so small an amount that he thought it told very strongly in 
favour of the idea tbat they were not allotropic modifications of any 
material. Moreover, 17 or 18 years ago he himself made accumulators 
in which the negative plate was made of lead that had been precipitated 
from the acid by means of inetallic zinc, à well-known method of getting 
finely divided lead ; and so far as he remembered—he had not access to the 
books containing particulars of these experimenta, which were made 18 
years ago—they were really as good, having the same E.M.F. and the 
same capacity, to all intents and purposes, as when the negative plates 
were prepared electrolytically. For these reasons he ventured to say that 
the premies of Mr. Wade's argument was not sufficiently well founded, 
and at the present time he did not think there was sufficient reason for 
supposing that lead and peroxide of lead were in allotropic conditions. 
He frankly confessed, as Dr. Armstrong had said, that there was a great 
deal yet to be discovered ; but it was very important, in trying to find these 
things out, that they should remember what was already known. Now, 
in the Paper there was the following statement : ''Fully-charged active 
materials maintain their normal condition with considerable tenacity, but 
it is quite posible that the very gradual loss of capacity so often experi- 
enced by negative electrodes, and for which no satisfactory explanation has 
yet been offered, may be due to a change of molecular structure." 
Clearly there was a tendency here to find explanations of changes in 
changes of molecular structure, yet in a Paper of Prof. Ayrton's—but 
which had not been referred to by Prof. Ayrton himself that eveniog—an 
explanation was given. In this Paper, published in the Journal of the 
Institution for 1890, the explanation given was that as the cells were 
allowed to stand, hydrogen gas was evolved from the lead plates by 
simple direct chemical action, without any action of the electric current. 
lead sulphate was being formed in the pores of the lead plate, and the 
capacity necessarily diminished with time. Dr. Gladstone and himself had 
described the same effect in the Philosophical Magazine a month before Prof. 
Ayrton's Paper. Another German worker, and Mr. Swinburne, had noted 
the same effect, so that it would not do to go on making new observations 
until they were informed of what had already been done with regard to 
these matters. Again, the author had referred to the importance of 
porosity, and pressed it home—and very rightly so. But he ventured to 
draw the attention of the meeting to an addendum to a Paper read by 
Dr. Gladstone and bimself in the session following Prof. Ayrton's Paper. 
The Paper was entitled On the Cause of the Changes of E. M. F. in 
Secondary Batteries, and the addendum read: Although we did not 
undertake this investigation wiih the object of improving secondary 
batteries, there is one suggestion we should like to make—i.e., the 
desirability of promoting diffusion ss much as possible. We believe 
that this is becoming more and more the practice among those who 
make accumulators, and the previous considerations furnish three 
reasons for such a procedure. It is well known that the accumulation of 
stronger acid at the lower part of a cell during its working is disadvan- 
tageous. This is believed to create differences of current density in 
different parts of the plate, and we have shown that it will give rise to 
potential differences of fairly large value on each of the plates, and thus 


produce local action and the formation of lead sulphate, This inequality 


the fact that steam engines were ve 


would be diminished if the diffusion of the acid could be promoted.” (Mr. 
Hibbert here interpolated that although no one appreciated Mr. Wade's, 
Paper better than he, this first part of his addendum was a phrase of a 
passage in Mr. Wade's Paper.) The fall of E. M. F. at the close of die- 
charge leaves a large fraction of the effective material not acted upon. 
This is mainly due to the weakness of the acid against the plates on 
account of the interstices being so much clogged, and it would be counter- 
acted to a considerable extent if the diffusion could be increased. When 
a cell has been discharged at below 1:8 volta, there occurred the destruc- 
tive action called ‘scaling. We are disposed to attribute this to 
abnormal chemical action arising from the very weak acid, and if this 
be true, increased diffusion would in this case also act as a remedy.” 
The next point, said Mr. Hibbert, was an attempt to give an explana- 
tion why it was advantageous not to work along the last part of the curve’ 
Prof. Ayrton had referred to. Why was it advantageous to cut off that 
last part of the curve? The Paper which he had referred to, and ths 
addendum which he had read, gave the reason. The main argument 
of this Paper was that as the acid strengthened in the working materials, 
the E.M.F. changed, and consequently the P.D. varied very largely. Re- 
peated experiments were described which showed that when the E.M.F.— 
and by that he meant the: E.M.F.—had a value of 1 76, the strength of 
the acid in the pores of the plates was 1'2 percent. When the E.M.F. had . 
fallen to 1:5 the strength of the acid in the pores was but a trace only— 
it was not a measurable quantity. There was acid there —it was not pure 
water—but it was only just removed from it. If they would compare 
the data in the Paper of Dr. Gladstone and himself, from which he had 
been quoting, and the data derived from the curve exhibited by Prof. 
Ayrton, they would see that it was almost absolutely certain that at that 
point (viz., 1:5 volt) the acid had altogether left the pores of the cell; and 
they had, to all intents and pur pure water. As long ago as 1882 
Gladstone aud Tribe published not only the double sulphation theory, but 
also showed that if at anytime or for any reason theacid chanced to disappear, 
the chemical action changed altogether—that was to say, they no longer got 
those normal sulphates. In the presence of a liquid which no longer con- 
tained sufficient SO, they got reduction, and therefore, after passing a 
P.D. of 18, they were dealiog with a region in which the chemical action 
could no longer be the double sulphation theory. There are un- 
doubtedly travelling molecules of hydrate of lead, and these existed, not 
in the electrolytic circuit where the sulphate was commonly formed, but in 
regions where it was no longer susceptible to action, and in its working it 
gave rise to sediment and scales. This was the reason why Prof. Ayrton 
and his colleagues got a sediment at the bottom, which, on analysis by 
Mr. Robertson, was found to be PbO;+PbSO,. Again, the Paper stated 
that the sulphation theory could not altogether be true, because there 
ought to be a definite equation for a definite E.M.F., but the E.M.F. or 
P.D. was continuously falling, and consequently no equation could hold 
strictly throughout. This was a perfectly fair position to take; but Mr. 
Wade had ignored the fact that H,SO, was something which could not be 
used alone, Water was also there, and if the equation was to be put in a 
different form, it must contain the term H,SO,.nH,O. Consequently the 
E.M.F. ought to change very slowly, which as a matter of fact it did. 

Mr. G. H. ROBERTSON said he was quite unprepared to speak, but 
congratulated the author very heartily upon his Paper. It was one of the 
clearest statements he had heard for a very long while, and he thought 
they would be able to make progress in consequence of it. 

Mr. G. L. ADDENBROOKE made some observations on the commercial 
aspect of secondary batteries, and referred to the value of accumulators as 
compared with the cost of supplying current by steam, having regard to 
often idle and that at other times 
it was inconvenient to runthem. He had collected some information on 
this subject which he would communicate separately for publication in the 
Journal, and from which he concluded that it was possible to charge accu- 
mulators for something like 4d. per unit, and they could supply current at 
something like this figure. The cost of passing current or passing energy 
through accumulators, including the loss, did not therefore add much 
more than ld. per unit on to the cost of electricity if it was furnished by 
steam engines working under good conditions. Hence, if they could 
increase the capacity of accumulators for the same price by about 20 per 
cent. or 30 per cent., as Mr. Wade had suggested, this would increase the 
field for accumulatora tbree or four times, 

Mr. G. C. ALLINGHAM wished to bring before the notice of the Insti- 
tution that the primary action in discharging a cell was really one of 
single sulphation. Rougbly speaking, whon sulphuric acid was electro- 
lysed hydrogen ions were given off the oxide plate and sulphate ions off 
the lead plate. The hydrogen ions simply reduced the peroxide to a lower 
oxide, which might probably be described as Pb,Os, and this would corre:- 
pond to what Mr. Wade called 50 per cent. sulphation. Tais formula also 
seemed to him to explain very simply why the active materials could never 
be more than 50 per cent. discharged. The lead in the peroxide had an 
atomicity of 4, while when the peroxide was fully discharged the atomicity 
was 3. This way of looking at the matter seemed to him to modify one 
or two of Mr. Wade's arguments. "Thus, the sulphation of the peroxide 
plate, being produced by a chemical action, depleted the pores of the plate 
in exactly the way Mr. Wade had described —the acid which was used for 
the sulphation of the spongy lead plate being acted upon electrolytically— 
and therefore the sulphation of the spongy lead plate was not carried out 
at the expense of the acid at all, and there seemed no reason why the spongy 
lead plate should be weakened. In fact, if it were porsible that the 
spoogy lead plate could be imperfectly sulphated, the acid in its 
pores would positively get stronger owing to the sulphated ions carried 
to the plate not being entirely absorbed by it. Any clogging of 
the spongy lead plate then would be due not to exhaustion of 
the pores, but simply to the conductivity of the active materials causing 
the outer layer to take more than its fair share of the load. During the 
discharge of course acid was liberated at both plates, but according to 
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this view more acid would be liberated at the peroxide plate than at 
the spongy lead plate. Mr. Wade's Paper, to bis mind, showed the 
importance of diffusion, not only into the pores of the plates, but also 
into the body of the cell. If there were no diffusion in the cell the acid 
would gradually exhaust and collect at the two plates, and this seemed to 
him to render hopeless the various attempts to make so-called dry accu- 
mulators by filling up some of the spaces between the plates with absorbent 
materials. 

Mr. W. R. COOPER raid that, although he appreciated the clearness of 
Mr. Wade's Paper, he thought it was a mistake to introduce further 
complications into a subject already so very complicated, if it could 
possibly be avoided. One felt tempted to aek whether all these complica- 
tions were really necessary. If the accumulator had been born a primary 
battery instead of a secondary one, much of this trouble would have been 
miesed. The difficulty had arisen from various causem, among which 
might be mentioned the attempts to deduce a satisfactory value for the 
E.M.F. from the Kelvin equation. The more general equation due to 
Helmholtz was commonly disregarded for unaccountable reasons. 
Further, most thermo-chemical data were inexact, and had been deter- 
mined under conditions which differed from those in the cell. If the cell 
was looked upon as a primary one consisting of lead, sulphuric acid, and 
lead peroxide, the voltaic reaction which suggested iteelf was simply the 
formation of lead sulpbate at the lead plate, the lead peroxide acting as a 
depolariser and being reduced by the polarising hydrogen to PbO or 
metallic lead, any sulpha*e formed at the peroxide plate being due to a 
secondary reaction. This view did not meet with approval, because the 
E.M.F. deduced from these reactions by thermo-chemical data was much 
lower than the observed E. M. F. of a secondary cell. But it was necessary 
to remember that the secondary cell differed very considerably from 
the primary cell. The electrolyte was not merely sulphuric acid, and 
that which was in the pores may be relatively concentrated. Spongy 
lead might also differ considerably from ordinary lead. Consequently, 
the usual thermo-chemical data might be inapplicable. This point of view 
had been taken up by M. Darrieue, who found that the voltaic difference 
between spongy and ordinary lead was 0°34 volt; and therefore concluded 
that the calculated E.M.F. was equal to that observed if such considera- 
tions were taken into account. Although Dr. Hibbert had apparently 
failed to oonfirm the results of M. Darrieus, he did not think that this 
simple view had received sufficient attention. A simple view was prefer- 
able to a complicated one, and it was to be hoped that further investiga- 
tions would be carried in the direction indicated by M. Darrieus. Turning 
now to the Paper itself, Mr. Wade suggested a complex molecule for lead 
and the various lead compounds. He thought that there must be some 
misunderstanding on this point, as this view was held generally for all solids. 
In the case of spongy lead it would be expected that the molecules were 
less complex rather than more complex than those of ordinary lead, as this 
would more easily account for greater activity. We should expect activity 
to increase as the number of atoms in the molecule diminishes, for it was 
only necessary to go to the limit of atomic subdivision to obtain the 
maximum of activity. The author also suggested various complicated 
sulphates which conduct, but which were liable to pass into ordinary lead 
sulphate and thus lose their conductivity. There did not, however, 
appear to be any reason why these complicated salts should be better 
conductors than PbSO, and it was queetionable whether the change in 
the conductivity of lead sulphate which was obscured when *' sulphating ” 
took place could not be more reasonably explained by simpler changes such 
as crystallisation, hydration, &c. The various complicated salts proposed 
by the author were theoretically somewhat improbable, and it is doubtful 
whether they gave a really simpler explanation than that afforded by 
mixtures. Prof. Ayrton appeared to regard charging at constant potential 
as a thing not easily done. He did not think this was the case. When 
the current was high there was a great deal of work to be done, and it 
coull be easily done. When the current was low there was very little 
work to be done, and therefore very little gassing.” 

Prof. AYRTON remarked that what he said was that they could charge 
the inner portions without “gassing.” According to Mr. Wade's idea, 
they could not charge the inner portions of the porous material without 
having a high E. M. F. and “gassing.” 

Mr. COOPER thanked Prof. Ayrton for hia explanation. 

Mr. JAMES SWINBURNE thought Mr. Wade had gone over a great 
deal that had been gone over 10 or even 20 years ago. without giving any 
new reasons for his rather revolutionary ideas. The phenomena of 
secondary batteries could be explained, he thought, by the simple sulphate 
theory that had been accepted by very many people for nearly 20 yeara. 
There were of course matters which obscured the results. Firstly, sulphate 
of lead was a non-conductor, Mr. Wade seemed to regard the materials as 
mixtures of other compounds of very curious chemical composition, but 
most of the facta could be explained by remembering that the sulphate 
formed was an insulator, and that the sulphuric acid in the coatings was 
&pt to get used up as the cell was discharged, so that the E.M.F. was 
dependent upon the strength of the acid in the pores.” In dealing with the 
question they should always remember that the chief chemical action in 
the process of running a secondary battery down was tbe formation of 
water. Water was so cheap that they were apt to look upon it as nothing, 
but in chemistry this was a vital matter. Mr. Wade's statement that 
sulphate of lead could not be reduced to oxide was first mentioned by 
Lord Kelvin something like 20 years years ago, but unfortunately this was 
not the fact. They could take pure sulphate of lead, and either reduce 
it or oxidise it. On the other hand, Mr. Wade seemed to think that a 
battery could not possibly run down to pure sulphate: it might 
run down to one of his curious compounds, which would change for 
some reason of its own to pure sulphate. As a matter of fact; if they 
took a thin coating they could run it down until it was quite white. 
Anyone who had worked much with batteries must have Leen astonished 
at the difficulty to secure contact in the reduced plates, and this was 


always due to these very thin films of sulphate. The mixture of 
a conductor and an insulator would generally conduct until they got down 
to 15 per cent. conductor, at which point they would find as & rule it did 
not conduct. He was now having a large amount of work done 
in making heaters for the Nernst lamp, and the phenomenon of 
mixtures for insulators and conductors was very curious. The faot 
that a salt would sulphate was probably explained by the conducting 
body, consisting of sulphate of lead, and containing very little 
peroxide which would conduct, or very little reduced lead. Reduced lead, 
especially if left in contact with acid, was very apt to go into sulphate of 
lead. Thus the coating was practically insuiated, and only with a con- 
siderable pressure could they make contact with the support, and they 
could not reduce it again. In conclusion, he made the remark that in all 
scientific inquiries, when there was a very simple explanation and a very 
complicated one, there were a large number of people who habitually 
preferred the very complicated one. Personally he preferred the simple 
ex planation. . 

Mr. E. J. WADE said he must thank them for the leniency with which 
they had received some of his views, even when not agreeing with them, 
for he was painfully aware that in advancing new theories not supported 
by more direct experimental evidence he could not have complained had 
they been subjected to much severer handling. The first point he would 
deal with was the doubt expressed by Mr. Swinburne and Mr. Cooper as 
to the need for further attempts to explain what went on in lead cells. 
Had not the matter already been substantially thrashed out and stated in 
its simplest terms, and was he not merely setting up imaginary difficulties 
in order to knock them down again with ingenious and complicated argu: 
menta? This question was most vital to the whole scope and purpose of 
the Paper, for were the answer in the affirmative he would stand con- 
victed of having must unnecessarily occupied the valuable time of the 
Institution. Mr. Cooper thought that if secondary cells had only been 
used as primary cells there would not have been all this bother about 
them. Possibly there would not.. As long as their employment in the 
engineering and electrical world had been limited to that of primary cells, 
the general statements already available might have been quite 
sufficient for all practical purposes ; but the speaker thougbt they might 
rather reverse Mr. Cooper's dictum, and say that if primary cells had been 
born secondary cells many of the accepted explanations regarding them 
would long ago havehad to be overhauled and far more explicitly stated. Mr. 
Swinburne had considered that the discharge of a cell could be expressed, 
so far as the electrodes were concerned, in terms of the formation of 
normal lead sulphate, and that the cell’s behaviour could in all respects be 
reconciled with that assumption. Here they came to what was and always 
had been the crux of the whole matter, and he had stated in his Paper the 
chief and to his mind fatal objection to that view. He read the few lines 
referred to: Normal lead sulphate is probably quite irreducible if not 
unperoxidisable, in a dilute sulphuric acid electrolyte of the strength 
ordinarily used in storage cells, provided all the materials are absolutely 
pure, for the smallest traces of impurities make a remarkable difference in 
this respect. But however that may be, there is no doubt as to its being 
acted upon with extreme slowness, under the most favourable conditions 
in admixture with other materials of a more conductive nature, and then 
only with an excessive outlay of energy in proportion to the result 
obtained ; whereas both the active materials can be brought back to their 
original states of lead and lead peroxide with great rapidity and the 
expenditure of very little more current than is theoretically necessary. 
This discrepancy, as well as the almost complete masking of other 
properties of the normal sulphate, can hardly be explained as due to its 
state of extreme subdivision and intimate admixture with unaltered active 
material, for under certain well-known conditions of treatment it does 
appear in full possession of its distinctive colour and with its conductivity 
and irreducibility aggressively in evidence.” Before writing that he had 
carefully considered all the experimental evidencs bearing on the 
subject, and he did not think he had said anything that could not be 
justified. The most debateable part referred to the reduction of normal 
lead sulphate. Both Lord Kelvin and Dr. Lodge were unable to reduce 
lead sulphate electrolytically, Then Messrs. Gladstone and Tribe obtained 
its reduction, and later on Mr. Swinburne also found that it reduced. 
But meanwhile Dr. Lodge, aware of the results obtained by Messrs. 
Gladstone and Tribe, carefully repeated his experiments, and still he could 
not reduce the pure sulphate. He himself had several times tried to 
reduce it electrolytically without success, but had found that the result 
may be very easily modified by the presence of impurities. It appeared 
to him that all the evidence was against the possibility of the normal 
sulphate being either reduced or peroxidieed with anything approaching the 
rapidity and efficiency with which those operations are performed every 
time a cell is charged ; and he maintained that, if for no other reason, this 
alone would render it necessary to somewhat modify or supplement the 
usual explanation. At present they tried to explain the reaction of lead 
with sulphuric acid as if it were an exactly similar one to that of 
zinc and sulphuric acid, whereas there was an essential difference 
between them. In the latter case the resultant compound was a soluble 
one; the molecules of zinc taking part. in the reaction passed into 
solution and their relations with the remainder of the electrode were 
thereby entirely ruptured. . But in the case of lead, the sulphate being 
insoluble, the lead molecules did not acquire the same freedom of motion 
and were unable to change their position. This being so, it seemed 
extremely probable that, beaides reacting with the sulphion ions in the 
electrolyte, they also remained in feeble and unstable combination with 
other lead molecules in the active material ; and this was what the view he 
had ventured to put before them practically amounted to. He need 
hardly remind them that the question to be decided was not which was 
the simplest theory, but which was the true one. It was no use sticking 
to à simple theory on account of its simplicity if it did not really explain 
the facts. At the same time he did not think, if properly looked at, his 
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account of the cell’s reactions was really more complicated than the one 
generally accepted. All he proposed was that for any given output, instead 
of saying, as they should in the case of a zinc electrode, that so many 
molecules had been fully converted into normal sulphate, they should 
say that the whole number of molecules in the electrolytic circuit 
had passed through a certain degree of sulphation. He thought perhaps 
in his Paper, by assuming for illustrative purposes lead molecules of a 
specified constitution and working out a formidable series of compounds 
on that basis, he had chosen a rather clumsy method of expressing him- 
celf, and had obscured his real meaning. If he had merely given the general 
case in the form of an algebraical equation it would probably not have 
appeared so complicated. Dr. Armstrong put the query as to whether the 
sulphated compounds really helped matters much, because they had to be 
assumed of such very unstable constitution. No doubt in some ways it 
must appear something of a quibble to attach so much importance to the 
difference between an extremely intimate mixture and an extremely feeble 
compound, but all the same the two phrases served as the basis for two 
entirely distinct lines of reasoning, and very important differences of 
physical structure and properties might sometimes result from most 
insignificant alterations of chemical equilibrium. As he had been 
somewhat reproached with introducing unnecessary complications 
into an extremely simple problem, he was very glad to hear someone who 
could speak with so much authority as Dr. Armstrong calling attention 
to the fact that there were other complications connected with the forma- 
tion of lead peroxide and the changes occurring in the electrolyte of which 
he had practically taken no notice at all. This was simply due to his 
endeavour to leave out everything that did not directly bear on the special 
points he wished to bring before them, but it was as well they should be 
reminded how much obscurity was still attached to what was after all the 
fundamental action in a storage cell—the electrolysis of dilute sulphuric 
acid. 

Mr. Hibbert had given several reasons for not considering the active 
materials to be in an allotropic condition. Of course, so far as he had obtained 
resulta opposed to those of Darrieus, he weakened the positive evidence in 
favour of allotropy, and, as was generally the case in all attempts to clear 
up those matters, they were left in the puzzling position of having to 
decide between conflicting data. He did not think his other two reasons 
applied to the case. He certainly expected spongy lead precipitated from 
solution by zinc to give the same E. M. F. effects as ordinary negative active 
material, for he believed lead obtained by all such processes to be in an 
allotropic state, and did not think there was any electrolytic method, such 
as the one in question essentially was, by which lead could be deposited in 
a normal condition corresponding for instance with ordinary electrolytic 
copper, As to the comparison of the specific resistances of electrolytically 
and chemically prepared lead peroxide, he doubted the possibility of any 
conclusions bearing upon the question of allotropy being drawn from Dr. 
Shield’s experiments on these substances in the form of compressed 
powders. The measurements were only incidental to an investigation 
carried out with quite avother object, and the results would probably 
vary with every difference in the degree of pressure and the size of the 
particles of which the powders were composed and the precise electro- 
lytic process by which the peroxide was procured. As it was, the results 
showed a difference in resistance of over 15 per cent., which might equally 
well be construed in favour of allotropy as against it ; but bad the differ- 
ence been 50 per cent. or nothing at all he should, under the circumstances, 
attach no value to it. 

He was sorry that the portion of the Paper relating to the necessity for 
increasing the porosity of the active materials and the rate of diffusion 
into them had been somewhat misunderatood. After giving some definite 
figures to show how defective the active materials of commercial cells were in 
this respect, he had, he said, stated in his Paper that As long ago as 1889 
Messrs. Duncan and Wiegand called attention to some of the results that 
must ensue if proper diffusion were not provided for ; and Messrs. Gladstone 
and Hibbert, in their communication to this Institution in 1892, alao indi- 
cated some of the effects probably due to this cause. In the latter instance, 
however, they were considering the matter cbiefly in its relations to the 
E. M. F.s of cells under various conditions; and I think it yet remains to 
be recognised how far-reaching are the consequences of defective diffusion, 
and how many of the faults and shortcomings of the cells may be attri- 
buted toit." He thought that bad made his position in the matterquiteclear, 
and he had then proceeded to work out the whole case against insufficient 
porosity, indicating in what parts of the active materials and under what 
conditions the different effects occurred. Mr. Hibbert was quite right 
with regard to the extract he read at the last meeting from Dr. Glad- 
stone's and his own Paper in 1892 regarding the effect of the weak acid 
in the pores in a cell's output and the production of abnormal com- 
pounds, Although considerably elaborated and with some important 
modifications, its substance did appear again in his (the speaker's) Paper; 
and it was essential to his object that it should do so, for he was endeavour- 
ing to collect the previously scattered and sometimes indefinite statements, 
and embody them all in a precise and definite whole. He did not think 
there was anything to suggest that he imagined he was the first, person to 
study porosity and diffusion. As a matter of fact, the paragraphs quoted 
by Mr. Hibbert were in their turn covered by a still more general statement 
of the same points made by Mr. Swinburne in the Paper he read before the 
Institution in 1886. 

There was a second point in the Paper which appeared to have been still 
more completely misapprehended, and that was with reference to the 
gradual loss of capacity so often experienced by negative electrodes, which 
he had said had never yet been satisfactorily explained. Mr. Hibbert had 
pointed out tbat this was due to the discharge or sulphating of the spongy 
lead by local action with the electrolyte, and he gave quite a number of 
authorities who had previously mentioned the fact. He thought perhaps 
he might have made himself clearer, but it never occurred to him that he 
should be thought at that time of day to be still trying to explain that 
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simple and well understood effect. The loss of capacity referred to was 
one spread over a much longer period and much more permanent in its 
nature. It was usually supposed that negative plates would outlast two 
or more sets of positives. Where the conditions of working were severe 
and the life of the positives for this or other reasons short, such was 
generaly the case; but if the battery had been well treated and the 
positives bad lasted a long time, it did not usually follow. Thus, after five 
or six years the capacity of a battery had fallen very low, and the negatives 
apparently were iu as good condition as when first put in, but the positives bad 
shed most of their active material and were with difficulty prevented from 
buckling. Obviously the positives were at fault and must be replated; 
but when this had been done the capacity was found to be nota whit 
improved, and finally the negatives had to be renewed alto. This wasa 
very usual occurrence and illustrated the phenomenon he was alluding to. 
Without any loss of active material, the capacity of all negatives of what- 
ever typc steadily decreased in the course of time. In some cases it 
would be an extremely slow process; in other cases, perhaps in certain 
types or even only in certain betches of cells, but without any 
apparent reason, a large proportion of the capacity would be gone in a 
year or two; and when a manufacturer had to guarantee a battery to still 
give a specified output at the end of a certain time, he would probably be 
considerably more anxious about the negatives and the margin of capacity 
he should allow in them than he would be about his positives. It was also 
curious tbat the capacity might be restored by renewal if the electrodes 
were of a construction which admited of that treatment. The late Mr. F. 
King was, he believed, the first to call attention to tbat behaviour of 
negatives in the course of the discussion on Prof. Ayrton's Paper on 
„The Chemistry of Secondary Cells" in 1892, and he then pointed out 
that it was accompanied by shrinkage of the active material. The effect 
was certainly not due to sulphation. The loss of capacity might be chiefly 
a matter of loss of contact with the support, and such Mr. King seemed 
to think it was ; but even then it would only be the result, not the cause, 
of the shrinkage, and he (the speaker) was inclined to put it down to 
some molecular change. He was relieved to find that the most trenchant 
portion of Prof. Ayrton's criticisms was directed against the Electric Cab 
Co. and not against himself. He, however, put two questions, The first 
was as to the cause of the rise in potential difference observed during the 
first few minutes of discharging a cell after & prolonged rest. He had 
often puzzled over the curves showing this effect, but had never been 
able to hit upon an explanation which was at all satisfactory. He might 
hazard something to meet the case, as had previously been done, were it 
not for two things: Firat, there were other curves in the series from 
which those in question were taken that did not show rise of potential 
difference on discharge after a similarly prolonged rest; and secondly, it 
took several discharges, each following directly on the previous charge, 
before the rise was wiped out and the curve restored to ite normal 
shape. The second question was how to much more energy could be 
put into a cell by constant potential charging than by constant 
current, especially having regard to his view that the higher the 
charging current the more liability would there be for the inner layers 
not to receive their proper share. The two certainly did not at first sight 
appear to fit well together, but he thought the explanation might be that 
he assumed the outer surface of the active materials worked in an elec- 
trolyte of the same, or nearly the same, strength as that contained in the 
main body of the cell. This must hold good for all ordinary charging 
rates, and if so an unequal distribution of the current would necessarily 
follow. But when such relatively enormous currents were used as flowed 
during the first portion of a charge at constant potential, the acid would 
be released in the pores of the active materials with such extreme rapidity 
that the main body of the electrolyte would be pushed back, and every por- 
tion of the active materials would be surrounded by much stronger acid. 
When that happens, although the whole potential difference of the cell 
would rise rapidly, the distribution of the current throughout the active 
material would become more uniform and consequently the inner layers 
would receive a better charge. By the time the current had dropped down 
to what would, under ordinary circumstances, be considered a high charging 
rate, the whole charge of the cell would then be too nearly completed for 
the unequal distribution that then set in to make much difference to the 
final result. 


ELECTRIC MOTOR CARRIAGES AT ISLINGTON. 


An interesting and instructive exhibition of the latest types of auto- 
motor vehicles is in progress at the Agricultural Hall, London, N., 
and remains open to the 21st inst. The exhibitors include several 
well-known firms in the electrical industry, who have on show some 
excellent examples of electric vehicles, "The centre of the vast hall 
at Islington is arranged for trials of speed and control of the vehicles 
on exhibition, and on the occasion of our visit we were much 
impressed with the advances made since the last show of the 
kind. Opinions may differ as to the probability of the early 
advent into the crowded city thoroughfares of the auto-motor car 
and carriage, but the show at Islington proves conclusively that 
the pioneers in the invention and construction of this class of vehicle 
are showing laudable enterprise in its evolution. Such a show as is 
now being held would have been regarded but two or three years 
back as a quite remarkable one, and this point applies, we think, 
with especial truth to the electric carriages, which, with- 
out noise, vibration, or apparent eflort, traverse the driving 
track and pass in and out of the obstacles with ease 
and grace, So much is this the case that it seems unfortunate 
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that more control and direction is not given to these speed and 
handiness tests. There is too much go-as-you-please in the railed-off 
space large as it is, with the result that the more venturesome 
of the drivers act in a manner which tends to alarm the more 
timorous onlookere. Those who are responsible for these shows 
may rest assured that tbe travelling public are not likely to 
take more kindly to the horseless vehicle from seeing its 
almost uncanny ndiness displayed in a reckless manner. 
On Tuesday evening an accident occurred which, to our know- 
ledge, made a considerable impression upon a number of per- 
eons present in the hall, and this spill was wholly occasioned by the 
recklessness (or, perhaps, selfishness would bea better term) of one 
of the drivers in „showing off" Not nearly enough attention is 
given to this question of the careful education of the public ia the 
observation and ultimate admiration of the mechanically driven 
vehicle. This is, we urge, unquestionably the main point (we had 
almost written the only point) to be observed in shows of this 
character. ! . 

The electric vehicles shown by Mr. Car! Oppermann, by Headland's 
Co., and by Messrs. Shippey Bros. are unquestionably far ahead of 
any electric vehicles previously exhibited, and, judging by remarks 
made by the epectators, came in easily first for public favour. An 
entire absence of smell, of bumping or kicking, and the idea of smart 
compactness which these vehicles convey is their great recommenda- 
tion. The electric vehicle exhibits will be found at stands No, 11 
(Mr. Carl Oppermann), where two Victorias and a dogcart are shown ; 
Nos. 32 and 33 (Electrical Undertakings, Ltd.) (here there were no 
vehicles exhibited on the occasion of our visit); No. 41 (Shippey 
Bros., Ltd.), a three-wheel “ Runabout,” a four-wheel ph:eton to 
carry three persons, an Oxford sporting dogcart to seat four 

ersons and a Victoria (this is a well-equipped exhibit on a fairly 
arge scale, and compares favourably with any exhibit at the ball) ; 
No. 54 (Headland’s Patent Electric Storage Battery Co., Ltd.), where 
two mail phætons and a Victoria can be seen. Any of the electric 
vehicles are ready for running, we believe, at very short notice, and 
one at least from each exhibit takes its place in the show arena 
throughout the day and evening. 

Most of the oil-motor vehicles are fitted with electric ignition 
devices, several of which are on show. The remaining electrical 
exl ibits include a display at No. 6 of the Hart Accumulator Co. (a 
good show of traction celle, &c.), at No. 48 of Messrs. Peto and 

adford (accumulators for sparking coils, &c.), at No. 77 of Le 
Carbone (dry cells, carbon brushes, sparking pieces, &c.), at No. 85 
of the Meyra Electric Co. (Meyra dry batteries, electric clocks, &c.), 
and at No. 42 of Messrs. Stern Bros. (lubricants, jointing materials, 
and general motor-car sundries). 

Altogether it will be seen the exhibition is really well worth a 
visit, not only from those engaged in motor-car work, but from the 
general public, who can spend a pleasant bour among the hundreds of 
spick and span vehicles of multifarious design and their accessories 
which go to make up the outward and visible signs of the progress 
of the very much alive horseless vehicle industry. The exhibition is 
under the control of the Automobile Club of Great Britain, whose 
committees of management and list of members give evidence of the 
interest taken in the auto-motor movement by leading members of 
the electrical profession at home and abroad. 


THE INFLUENCE OF YAGRANT CURRENTS FROM 


ELECTRIC TRAMWAYS UPON MAGNETIC OBSER- 
YATORIES.* 


BY DR. J. EDLER. 


The n investigations were made at the instance of tlie 
director of the Royal Meteorological Society (Dr. von Bezold), who, 
in order to protect the Potsdam magnetic observatory, which is under 
his charge, lodged an objection to the establishment of an electric 
tramway with overhead supply and rail return within a radius of 15 
kilometres of the observatory. Such a large area of protection 
appeared desirable in view of the delicacy attained by the terrestrial 
magnetic observations at Potsdam, since Herr Strecker had succeeded 
in detecting the influence of a “cut-up” continuous current even at 
a distance of 17 kilometres, under conditions which might easily 
occur in tramway practice. But in order to meet all possible objec- 
tions, it was thought better to justify the demand by observations of 
our own. 

The apparatus used for those obsei vations were those described by 
Eschenhagen, consisting in the first place of a sensitive intensity 
variometer indicating the disturbances normal to the magnetic 
meridian. The instrument had a magnetic system weighing 
23 grammes, suspended by a thin quartz fibre. By the torsion of 
this fibre the magnet was brought out of the magnetic meridian into 
the direction at right angles to it, and in that position it indicated 
the variations of the horizontal intensity. The sensitivencss of the 
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instrument was obtained with great accuracy by comparison with 
Potedam curves for those periods during the night at which the rail- 
way was out of use. For the amplitudes of the natural variations 
can be safely taken as identical for places as close together ss 
Spandau and Potsdam. In the curves obtained an ordinate of 
1mm. corresponds to a disturbance of 4 x 10-9 absolute C.G.S. units. 

Another instrument was used for determining disturbances in 
other directions. It consisted of two induction coils (Fig. 1), whicb, 
in conjunction with a‘galvanometer, indicated disturbances produced 
by currents at right angles to the axis of the two coils. Each of 
them had 3,000 turns of copper wire with a total resistance of 20 
ohms. The core consisted of transformer plates, with a weight of 
48 kilogrammes and a length of 45cm. When the core coincides with 
the magnetic meridian, the deflection of the variometer produced 
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by a sudden change in the strength of the vagrant currents is pro- 
ee to the current induced in the coils, and hence also to the 

eflection of the galvanometer. The ratio of the two deflections is 
the reduction factor by which the deflections shown by the galvano- 
meter in any direction may be reduced to absolute measure. In 
this particular the present observations differ from preceding ones, 
in which, as far as i know, only declination disturbances have been 
observed. But these may very well be negligible and yet be accom- 
panied by profound variations of the horizontal intensity. 

In order to obtain information as to the manner in which disturb- 
ances deorease with increasing distances from the tramway, it was 
desirable to carry out measurements on tramways of the simplest 
possible shape. For this purpose the electric tramway of Spandau 


appeared very well suited, since it has practically only one direction, 
north and south, and because a chance offered of determining what- 
ever influence the river Havel might possess upon the course of the 
vagrant currents. The distance between the two extreme ends of 
the tramway is 5 kilometres. The central station is not far from the 
southern end of the tramway at Pichelsdorf (see Fig. 2). On week 
days about 15 motor cars and two trailing cars are running, and on 
Sundays and holidays there are about 21 motor cars and six trailing 
cars. The supply wire of the continuous current is overhead, as 
usual. Two stout copper ropes serve to convey the current from 
the rails to the machines. The E. M. F. is 500 volte. 

Experiments made by the company show that only a small pro- 
portion of the current returns through the earth instead of the rails. 
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I must remark at once that within the area in which a direct effect 
of the current rectangle was to be expected no observations were 
made, and that that source of disturbances was excluded in all the 
actual records. The situation of the various observing stations with 
respect to the tramway and the river is shown on the map (Fig. 2). 
The curves in Fig. 3 show the disturbances of the horizontal inten- 
slty at Amalienhof, Dallgov, Pichelsberg (across the Havel) and 
Pichelswerder, compared with the undisturbed records obtained 
during the same periods at Potsdam. The scale differs on the various 
records. It is annexed to each curve in terms of ly=000001 C. G. S. 
unit. The magnetometer was in all cases made highly sensitive, but 
it must be borne in mind that for all stations near Spandau the 

eatest possible magnetic disturbance takes place in a direction 
different rom the meridian, and that this chief disturbance in some 
cases is several times the disturbance of H. For the numerical 
evaluation of the disturbances the peaks of the disturbance records 
were measured one by one along parts of the curves about 20 cm. 
long for each of the stations, and then the mean amplitude of the 
disturbance was calculated. The average time between two reversals 
was 5:4 seconds. 

In the following table are given the distances D of each station 
from the tramway, their heights H above level of the Havel, the 
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disturbances of horizontal intensity in a N. S. direction az, an E. W. 
direction a,, and their vector sum a, as well as the disturbances of 
of the vertical intensity a 


Station. | ay | a, 
Spandau km. m. y. y | vy | y. 
Exercierplatz .......... ev] 038 | 35 35 69 95 | 202 
Ditto . 064| 35 238 : 56 61 | 106 
Ditto 092 | 35117 ' 40 43 43 
Amalienhof ..................... | 301 | 35 074 11 |. 13 | O95 
Dallgow ..... eee 748 | $5 | 020; 039 044! 024 
Pichelsberg .. 154 | 160 | 12 | O71 14 10 
Pichels werder 092 | 80,15 1˙1 17 | 11 


The absolute maximum disturbances are often two or even threc times 
as great as the mean disturbances. 

At a station near Neu-Zehlendorf, south of Berlin, only such dis- 
turbancee could be traced as would correspond to the maximum 
disturbances of the curves shown, i 


On multiplying the disturbance a, by D for each station, it is seen 
that for all stations whose situation is similar with respect to the 
railway the product is practically constant. This implies that the 
disturbance is inversely proportional to the distance. Assuming 
that ay is proportional to the density of the vagrant currents, it 
follows that this density also is inversely proportional to the distance. 
This would mean that the currents are propagated approximately in 
a plane. It is indeed very probable that these vagrant currents, like 
ordinary earth currents, are propagated at a smail depth below the 
surface of the earth in the better conducting moist ground, 

The case is quite different for the vertical intensity. Near the 
tramway Da: is considerably larger than Day, but at greater distances 
it is smaller. Assuming that a relation exists between D and a, of 
the form 
the value of n is easily determined from the observations. 

By a graphic representation in accordance with the logarithmic 
equation 

log a, = log K- n log D 
we find 
12155 and log K 207. 


Amalienhof.. 
(1mm. = 0:42 y.) 


July 14, 11 m. 
Potsdam. 


Dallgow. 
(1mm. = 0:31 y.) 


July 18, 5.45 p.m. 
Potedam. 
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Pichelsberg. 
(1mm. =0°69 y.) 


July 20, 11 a.m. 
Potsdam. 


d 


Pichels werder. 
(1mm. — 0:44 y.) 


July 23, 5.30 p.m. 
Potsdam. 
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roximate values, the calculation was carried on by 
east squares, and the result was j 


n=1°521, and log K=0°6913. 


The difference between these and the approximate values is slight 

and lies within the errors of observation. The equation 
log a, =0°7 — 1:5 log D, 

_ 5012 

Dis 

renders the observe l values very closely. 

For our further investigations we shall consider a portion of the 
tramway in which the vagrant currents have a direction nearly 
parallel to the rails, as shown in Fig. 4. A horizontal iron bar 
would, if approached from the left side in a direction normal to the 
current, be magnetieed more and more by the lines of force due to 
the current until it reaches the current itself. Hence the magnet! 
sation decreases symmetrically towards the right, but in euch a 
manner that the sense of the disturbance (magnetisation) remains the 
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same on both sides. A vertical iron rod is at every point influenced 
by the current lines close to the rails in a manner opposed to the 
influence of the current lines at greater distances from the rails. We 
have here to deal with a differential effect, and hence the vertical 
disturbance depends upon the decrease in the density of the current 
lines with increasing distance from the rails Hence alo the 
magnetisation of the iron rod is reversed when it arrives at the 
opposite side of the rails, The reverse process happens when the 
operation is performed in the vertical direction 


- 
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Fia. 4. 
In Fig. 5 these relations are shown in a grapar manner, the dis- 
turbances a, and a, being abscisse and the disturbances D 
ordinates, The two branches of the a, curve may also lie in the 


other quadrants, but it is characteristic that they lie in diagonally 
opposite quadrants, whereas the a, curves lie in adjoining quadrants. 
To express these facts mathematically we have to write 

2 


a 2 = pe 
and 


The right-hand side of the last equation may be considered as 
obtained from the first by differentiation. Such a connection 
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between a, and a, is made probable by the fact that a, must be 
regarded as proportional to the sum of tha current lines at the 
station in question, whereas a, must depend in some manner upon 
the decrease of the current lines—+.e., upon the differential coefficient 
of the current with respect to the distance. Then, since 
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we must have 22 K or 1 ./2k=K. 


The imaginary quantity + indicates that the disturbance a, de- 
duced from a, is normal to the latter, as we know to be actually 
the case. For K we had the value 5:012. The mean value of 
k= Da, for the first few stations is 3°75, while 


— 384 
2 


The agreement is somewhat remarkable if we consider that all the 
values found are mean values derived from very varying individual 
values. The decrease of the horizontal disturbance is related to that 
of the vertical disturbance in a somewhat similar manner as is the 
decrease in the action of a single magnet pole to that of a pair of 
poe The circumstance that a, and a, appear squared is accounted 

or by the fact that the whole energy of the vagrant currents is forced 
to develop itself in a plane instead of in open s 

For the easterly stations, Pichelsberg and Pichelswerder, the 
products Day and Da, have essentially lower values. This shows 
that the squared equations above only apply fully to those parts of 
the tramway at which the vagrant currents have the maximum 
lateral expansion and their course is nearly parallel to the rails. If 
the central station is nearer to one end of the tramway, the region 
of maximum expansion of the currents will not lie quite in the 
middle, but nearer to the central station, and the nearer the more 
numerous the cars running on the tramway at the same time. 

In our case we may assume with sufficient accuracy that the point 
of greatest lateral expansion lies there where the Seeburger Strasse 
and Kloster Strasse meet. Let this place be indicated by the line 
-DS+D in Fig. 6. 


From the observations at Pichelsberg and Pichelewerder we may 
conclude that for any point P outside the line - DD the formulae 
retain their validity if D is divided by cosa, where a is the angle 
between PS and the line DD. For Pichelsberg and Pichelswerder 
we then obtain by the formula " 

imi cosa 
the values 37 and 3 5 respectively for k. 

The second equation would give us k=2°9 or 2:6. Since both 
stations lie considerably above the level of the Havel, we may con- 
clude that the vertical disturbance rapidly decreases with higher 
elevation, whereas this is not so much the case for the disturbance in 
the horizontal intensity. Possibly also the water of the Havel and 
its branches has some effect in reducing the disturbances. In any 
case it is clear that k must be a function of the vertical distance from 
the conducting layer. The horizontal disturbance must, for instance, 
be reversed below the conducting street, since the lines of force are 
reversed and must therefore be zero at a middle stratum of the 
. layer. 

Apart from the conditions mentioned, the value of k is chiefly 
determined by the total current used, by the distance between the 
supply station and the tramway termini, and by the transition 
resistance between the rails end the earth. Hence it is only under 
certain restrictions that the distance to which a magnetic observatory 
is affected by an electric tramway may be indicated. The present 
case dealt with is a tramway in one straight line. For differentl 
shaped tramways or railways the considerations are of course muc 
more complicated, though the results above obtained give some 
guidance even for such a case, 

If we assume that in the direction of greatest lateral expansion 
the constant kis 3°75, we obtain for. D —8 km. a mean horizontal 
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disturbance of 0°47y. This would give an absolute maximum 
disturbance two or three times as great, or roughly of ly. That 
this value is not too high is shown by the disturbances observed at 
Greenwich, Washington, and Toronto, which yield a much higher 
value of k. About the conclusions which may be drawn concerning 
a necessary protective area for the Potsdam observatory, Herr von 
Bezold* has expressed himself in his lecture of Dec. 10, 1899. 

Let me remark, in conclusion, that the results obtained possibly 
contain a contribution to terrestrial magnetism themselves, If we 
were justified in assuming that in some cates the natural earth 
currents, running as they do in a plane, were the immediate cause 
of the variations of the terrestrial magnetic elementa, we could apply 
the same formule as for disturbances by tramways, and could thug 
determine the distance of the disturbing cause. The formule would 
of course have to be modifled in case of an expansion in three 
dimensions, 

It would be very desirable if further investigations could be 
carried out in the case of electric tramways wbich run in the neigh- 
bourhood of mines, so that it would be possible to investigate the 
conditions below the conducting layer.. In this process a simul- 
taneous measurement of the total current leaking from the rails into 
the earth—say by Kallmann's method— would be very valuable. 


NEW CENTRAL DISTRIBUTING STATION IN 
PHILADELPHIA. 


The methods of distribution of current for lighting and 
power service in Philadelphia have been radically changed 
since the merging of all the different independent companies 
into the Philadelphia Electric Co. Mr. C. Walton Swoope 
gives some interesting particulars in the Electrical World 
of New York. Previous to this consolidation the lighting 
area of the city (about 182 square miles) was supplied from 18 
separate generating stations, some companies competing for 
business in the same territory and operating several systems 
of distribution with an assortment of generators, boilers, and 
engines of various sizes. 

A flexible plan of operation has been attained by an inter- 
communicating system of ''tieline" feeders between the 
generating stations, permitting the most advantageous opera- 
tion of each plant; such connections being established either 
directly or through a sub-station. Any one or more of the 
stations can, at certain times, ke shut down, the continuity of 
the service being maintained by suitable switching devices 
through these tie-lines from another station. 

A new generating plant has been erected in the power 
house of one of the old companies. It includes four General 
Electric 1,000 kw. two-phase alternators of the revolving 
field type, with 72 poles, running at 100 revs. per min. and 
delivering current at 5,500 volts at 60 ~ per sec. Two of 
the machines are directly connected to Greene tandem- 
compound engines, and two to Pennsylvania Iron Works 
engines. One 80 kw. multipolar belt-driven dynamo is driven 
from each engine shaft, and furnishes the field-exciting 
current for the alternator connected thereto. 


terminates in a new sub-station located centrally in the 
northern district of the city. | 

This sub.station is of particular interest, because it was 
especially designed and erected to meet all the require- 
ments of a distributing centre for either the local stations 
displaced by it or as a medium through which the other 
stations of the system might be interconnected. The 
building contains a basement and three storeys. The step- 
down transformers, potential regulators, and switching 
mechanism are located in the basement, the local and station 
feeder switchboard panels and measuring and controlling 
instruments being directly above on the first floor. The second 
floor is equipped for meter testing and repair work, while 
the entire third floor has been fitted up as living apartment:. 
The cables pass from the street into a vault underneath the 
vestibule, and thence through vitrified terra-cotta ducts built 
in with the foundation wall to the rear of the basement, 
where the connections are made. The electric current 
received into this station is distributed over their respective 
feeders to the systems of the several companies. The tie line 
feeders previously mentioned are looped into this station, 
and by suitable switchboard devices become available for 
auxiliary service if required. The connections are made 
through a double set of high-potential bus bars, each feeder 
being connected through General Electric high-potential 
expansion fuses by triple-pole, double-throw, oil-immersed 
cylinder switches, each operated by a vertical shaft of hard 
wood terminating in a polished handwheel in front of the 
respective station panel on the first floor. Each switch shaft 
has an index at the floor level to designate the position of the 
switch. 

For local distribution from this sub-station the potential 
is reduced to 2,200 and 1,100 volts by eight trans- 
formers of the regulating type, six of which are of 250 
kw. and two of 100 kw. The primaries are directly con- 
nected to the high-potential bus bars in the same manner 
as the feeders, while each of the secondaries is connected 
through a 10 kw. potential regulator to the low-potential 
local bus bars on the first floor. The potential rega- 
lators (General Electric type) are operated from the switch- 
board above by sprocket chains geared tohandwheels, and give a 
total regulation of 15 per cent., 7.5 per cent. above and 7.5 
per cent. below the normal voltage, the latter regulation being 
obtained by reversing the connections and boosting against 
the supply mains. Each of the transformers also permits of 
a17 per cent. potential regulation by varying the turns in the 
primary winding by a quick-break segmental switch. With 
a constant potential maintained by the generating station, 
there will thus be at this station a total regulation of 24:5 per 
cent. above and 7:5 per cent. below the normal voltage. The 
transformers are cooled by an air blast forced through a brick 
duct directly beneath them, the air being supplied by & blower 
driven by a two-phase motor. In winter the air will circulate 
from the top of the transformers through suitable galvanised- 
iron ducts and heat the switchboard room above, while in 
summer it will be directed outside the building by a damper. 
Although it is not at present contemplated to parallel machines 
located at different stations, this may also be accomplished 
through the sub station. 

The reason for a partial operation at 1,100 volts is that 
it was not deemed expedient to submit the older local under- 
ground cables to a pressure of 2,200 volts. Another district 
has been laid out for the Edison three-wire conductor 
tube system, but is being supplied by 10 kw. transformers 
placed in pairs in manholes until the district is sufficiently 
developed for a continuous-current distribution. 


A New American Fire-Alarm System.—The chief fire 
marshal of Kansas City (Mr. G. C. Hale) has just devised & 
new fire-alarm system, which, apart from its probable costli- 
ness, should prove satisfactory. The new feature consist: in 
supplementing the electrical thermostat, found in every electric 
fire-alarm system, with a phonograph which is automatically 
switched into circuit and gives full particulars of the location 
of the fire at the same time that the alarm bell at the central 
station is rung. 
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LEGAL INTELLIGENCE. 


— eee 


National Telephone Oo. v. Tunbridge Wells Corporation. 


Judge Emden has given judgment in this case, particulars of which were 
set out in our issue of March 23. In delivering judgment his Honour said 
that the first question was one of jurisdiction only. That question, how- 
ever, meant the consideration of the whole matter in dispute, and a 
consideration of the several sect:ons of the Telegraph Acts which had been 
citel. He did not think the terms of sec. 5 of the 1892 Act were cut 
down as argued. He was of opinion that the National Co. were placed in 
the same position as the Postmaster-General. He referred at length to 
the agreement between the company and the Corporation, whose general 
consent, it had been contended by the latter body, had been cut down by 
clause 2. In his opinion it bad not been so cut down; but if fresh work 
were rendered necessary, a8 was now the case, a fresh consent might be on 
different terms. The Corporation refused to give their consent, hence this 
application. He was of opinion the contention of non-jurisdiction could 
not in any way hold good in respect to this refusal of consent. The 
National Co. therefore stood in the rame position in a case like the one 
under consideration as the Postmaster-General in respect of the powers 
delegated to them, and those powers included those sought by this appli- 
cation. He was not really a*ked to give consent, or he should give it. It 
was only the point of jurisdiction that he was then asked to decide, and he 
could not see how he could give consent that day. He wished the parties 
would go direct to the Railway Commissioners. His Honour ultimately 
reserved his final decision in the matter, and his consideration of the terms 
of consent, to the next county court, either at Lambeth or at Tunbridge 
Wells. Decieion will probably be given at the Tunbridge Wells May 
County Court. 


Claim for Wages. 


In the Edinburgh Sheriffs“ Small Debt Court last week, 11 workmen, 
lately employed by Messrs. D. Bruce Peebles and Co., sued that firm fur 
sums varying from £1 downwards for wages. Defenders counterclaimed 
for £5 against each of the men as damages for breach of contract. 
Plaintiffs all- ged that on March 12 they were told they need not come to 
work next day unless they gave up the society they were connected with 
—the Electrical Trades Union. The employers denied this, and stated 
that the men left of their own accord. They further ascerted that the 
union had been urging the men to strike, and they were not disposed to 
be dictated to by the union. Accordingly they intimated that all would 
be treated alike—union and non-union men. By the men’s action a num- 
ber of important contracts bad been delayed, and in one special case a 
bonus of £1C0 had been forfeited, and a penalty incurred. Interim Sheriff 
Dove Wilson gave decree for the wages earned by the men, and dismissed 
the counterclaim. 


Workmen's Compensation. 


In the High Court an appeal action was heard recently—Sysons v 
Andrew Knowles and Sons (Ltd.)—which was an appeal from an award of 
the judge of the Salford county court in an arbitration under the Work- 
men’s Compensation Act, 1897. Appellants were colliery owners, and 
respondent a pitman who went into appellants’ employ as a piece- worker 
at 68. a day wages, and did one day's work. The next following day 
was a holiday at the pit, and on the following day another day's 
work was in progress when respondent was injured by the falling of a 
piece of coal. On the following day he was paid 62. for the work done on 
the first day, and at the end of the next week a further 6s. for the work 
done on the second day of his employ. The question at issue was 
how were the man's wages to be calculated under the average 
weekly earnings section (1^) of Schedule I. of the Act? The county 
court judge decided that as respondent had earned 12s. within seven 
days his average weekly earnings were that sum, and made an 
award for a weekly payment of one-half that sum—6:. For the 
appellants it was argued that the respondent did not come within sec. 1 
of the Act, which provides the amount of compensation where total or 
partial incapacity from work results from injury at a rate not exceeding 
50 per cent. of the injured person's average weekly earnings during the 
previous 12 months. It was urged for the appellants that it was impos- 
sible to ascertain the average weekly earnings of à man who had only 
worked for two days. For the respondent it was contended that the word 
“average” applied only where there was anything to average ; if there 
was not, then the maximum sum, which was not to be exceeded, was the 
sum which the worker had actually earred. 

The appeal was argued before Lords Justices A. L. Smith, Collins, and 
Romer. Lord Justice A. L. Smith said the appeal raised a question of 
great importance — whether a workman came within the purview of the 
Workmen’s Compensation Act who, having entered into an employment 
and gone to work, was injured on the first day of his employment. In this 
case the workman bad worked for two days, but the question was the same— 
whether the man worked on two days or only on one day. In this case the 
applicant went into the masters employ on the Tue: day, and did a day's work. 
On Wednesday the pit was not at work, and applicant did not go there at all. 
On Thursday he went intothe pit to do a day's work, and while he was at 
work on that day was injured. Was he within the Act? If he had not 
been in employment for two weeks, it was impossible to give any meaning 
to the words average weekly earnings.” 

Lord Justice COLLINS agreed. He thought the schedule contemplated 
that the relation of master and servant should have existed for not lew 
than two weeks. 

Lord Justice ROMER said he felt great doubt as to this cue, bat he cil 
not differ from his learned brethren. 

The appeal was allowed, 


In the Glasgow Sheriff Court last week an interesting case, under the 
Workmen’s Compensation Act, came before Mr. Sheriff Guthrie. On 
Aug. 29, 1899, a labourer named Dorran received an injury to his left 
ankle whilst in the employment of Messra. James Allen, sen., and Son, 
ironfounders, Possil-road, Glasgow. About four weeks after the accident 
defenders’ foreman called on pursuer, and, having informed pursuer that 
defenders’ doctor had advised them that purauer would be fit for work in 
another fortnight, gave him the sum of £2. 78. Ad., being hali wages up to 
date, in return for which he signed a receipt and discharge in full satis- 
faction and extinction of all claims in respect of the accident. Pursuer 
was, however, completely incapacitated for an additional five months, and 
brought the present action to have the receipt declared null and void, on 
the ground that he had signed it under essential error. The Sheriff held 
that pursuer had laboured under essential error in signing the receipt ; 
that he was entitled to have it set aside and declared null and void and to 
receive his half wages to the date on which he actually recommenced work. 


At Glasgow last week Sheriff Spens heard an action brought by a 
labourer named M'Gavigan against the National Conduit and Cable Co. for 
compensation for injuries. M'Gavigan was employed in the construction 
of the electric tramway in Great Western- road, for which the company 
have contracted with the Glasgow Corporation, and while holding a wedge 
which another labourer was hammering into the ground the hammer 
missed and struck his hand, inflicting injuries The sheriff awarded 10s. 
per week during the period of incapacitation from work. 


At the Leeds County Court last week, Robert Coe, labourer, of Leeds 
claimed compensation under the Workmen's Compensation Act from 
Messrs. Cuttriss, Wallis and Co., electricians. Coe had lost an arm while 
in the service of respondents, and now claimed 10s. per week, half his 
weekly wage. The claim was not opposed, and the award was made as 
desired. The respondent company is in liquidation. 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 

NEW BOOKS AND EDITIONS. 

The following New Books and Editꝛons can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 3 

READY. 


(Price 198. 6d., by post, 13s. 3a. és 1 143.; abroad, 14s. 6d. (United 
The Electrician " Electrical Trades’ Directory and Hand. 
book for 1900.—In addition to the well-known features of this 
Directory and Handbook (all of which have been carefully revised 
and brought quite up to date) a large addition has been made to the 
Handbook Division, including a Digest of the Law of the Telegraph 
and Telephone, for the use of municipalities and companies contem- 
lating applying to the Postmaster-General for a Telephone Licence. 
This section of the book now includes the new model form of Licence 
issued by the Postmaster-General, the Telegraph Acts and Orders 
passed by Parliament in 1899, and other information in connection 
with this the latest development of electrical enterprise. The huge 
sheet tables of Electric Light and Power and Electric Railway 
and Tramway undertakings of the United Kingdom have been 
made quite complete. These sheets form a most complete record 
of electrical engineering progress in connection with electricity 
supply and power and traction applications. The Directory 
Division has been carefully extended and corrected, and is 
the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical 11 have been added 
to the Biographical Division, together wich many new portraits. 
The new volume is the most complete and correct book of its kind 
ever published in any language. 


“THe ELECTRICIAN" READING Cask.—To hold four numbers of the 
journal. Strongly bound, 1s. net; post free, 1s. 4d. 

s MAGNETIO INDUCTION IN IRON AND OTHER METALS."—By Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition now ready. 

‘ LOCALISATION OF FAULTS IN ELxOrRIO LI Hr Matns.”—By F. C. 
Raphael. Price 5€, post free. The book deals with the important subject 
of localising faults in electric d de and power cables; and the various 
methods of insulation testing are here collected and discussed. 


c WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRICO WAVES.” A Review of the Work of Hertz and his Sucoessors. — 
By Dr. O. J. Lodge, with a large number of illustrations, bringing 
this latest application of electrical science quite up to date. New and 
Enlarged Edition, 5s. nett. Now ready. 


* PRACTICAL NoTES FOR ELECTRICAL SrTUDENTS."—By Messrs. A. E. 
Kennelly and H. D. Wilkinson. Price 68. 6d., post free, The authors 
give in a clear and concise manner a good summary of the general pria- 


| ciples of electrical science. 
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"THE INCANDESCENT LAMP AND ITS MANUFACTURE."—By Gilbert S. 
Ram. Price 7s. fid., post free. The principles underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


„THE CENTENARY OF THE ELECTRIO CURRENT, 1799.1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 3d.; strong cloth, 
28. 6d., post free. 


" MOTIVE POWER AND GEARING FOR ELECTRICAL MACHINERY.”—B 
E. Tremlett Carter, C.E., M.LE.E. Price 12s. 6d., post free. In this 
comprehensive work sn account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr publio electric lighting aud power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 


‘ THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.”— 
by Francis Jehl. 10s. 6d., post free. This is a practical handbook. giving 
a complete description of the art of making carbons for electrio lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
used in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 

“ ELECTRICO Motive Power,” by Albion T. Snell contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has h 
much experience. Price 10s. 6d., post free; abroad, 11s. 


* ELECTRICAL TESTING FOR TELEGRAPH ENaiNEERS."—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the rancho of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated, 103. 6d., post free. 

* ELECTRIC LAMPS AND ELxOrRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, tc, Neu and Cheaper Edition, 6s., post free. 

‘t SUBMARINE CABLE-LAYING AND REPAIRING. '—By H. D. Wilkin«on 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


t: ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Pol. I., 13s. 6d. 
Vol. II., 12s. 6d. 

„TE ART OF ELECTROLYTIC SEPARATION OF METALS."—4A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
t-eats fully both the theoretical principles of the art of electrolytic se para- 
tion of metals and the practical rules and details of technical application 
on a commereial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


“DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Propsectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 


"LaBoRATORY NOTES AND FonWws."—We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and his Assistants, and to serve as a record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s 6d. per 
dozen net ; in sets of any three, Js. net; or the set of Twenty (Elementary 


* BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEARCH.“ — A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as special informs- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips. Price 5s., post free. 


“ Tur MANUFACTURE OF ELEOTRIO LiGHT CARBONS."— A Practi a, 
Guide to the establishment of & Carbon e Fully illustrated 
price 18 6d.; post free, 1s. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of ccst of the plant required. 

* ARMATURE WINDING OF ELkcrTRIC MacHINES."—By H. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 303. post free. 

t: TEMPERATURE COEFFICIENTS OF ‘ConnvucTivity’ Copprr.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 28. Cd. net. Also a Sheet Table of Log. pr of Coefficients 
for Copper Resistances at different temperatures from 82°F. to 84'9'F. 
Printed on strong cardboard, 6d. net. 


IN THE PRESS. 
“THe ELECTRIC Arc.”—By Mrs. Ayrton. 
aa onani BATTERIES, THEIR DESIGN AND MANUFACTURE.” —By E. J. 
e. i 
* PRIMARY BarrERIES: Turik CoxsTRUCTION AND Use.”—By W. R 
Cooper. Nearly ready. 
“ PnacricAL TELEPHONY.” —By Dane Sinclair and F. C. Raphael. 
*"''Tukg EvLectriciaN’ WIREMAN’S PockRT-nook.”—Edited by F. C. 
Raphael. Nearly ready. 


TENDERS INVITED. 


The Central Electric Supply Co. (Ltd.) invite tenders for the supply 
delivery and erection of electricity generating plant particulars of 
which are set out in anadvertisement. Copies of specifications, with 
forms of tender, &c., can ha obtained from the general manager (Mr. 
F. J. Walker), 19, Carnaby-street, Golden-square, London, W. 
Specifications and drawing: can be seen at but not obtained from the 
offices of Dr. Alex. B. W. Kennedy, 17, Victoria street, Westminster, 
S. MW, and tenders must reach Mr. Walker by 10 am. of May 22. 


The Rhyl District Council invite tenders for the supply and erec- 
tion of electricity generating plant, particulars of which are set out 
in an alverti:ement. Specitications, &., can be obtained from tha 
consulting engineers, Me. W. H. Trentham (39, Victoria-street, 
Westminster, London, S.W.) or of Mr. G. R. Peers (98, Deansgate, 
Manchester). Tenders must be delivered to the clerk (Mr. Arthur 
Rowlands), Council Offices, Rhyl, by 2 p.m. on May 14. 

As announced in an advertisement, the directors of the Great 
Eastern Railway Vo. require tenders for the supply of stores, includ- 
ing telegraph materials, bolts, screws, rivete, hardware, tools, &c. 
Forms of tender may be had on application to the secretary’s office, 
Liverpool-street Terminus, E.C., after 30th inst., and patterns may 
be seen at the company’s stores, Stratford. Tenders must be sent to 


or Advanced) Exercises can be obtained, price 5s. 6d. net. The comp'ete | the secretary (Mr. W. H. Peppercorne), by 10 a.m. on May 8. 


set of Twenty Elementary and Twenty Advanced Exercises are price et m 
10s. 6d. net; or in handy- portfolio: price 12s. net; or bound in prone The Commissioners of the Royal Burgh of Perth invite tenders for 


cloth case, price 12s, 6d. net. Strong portfolios can be had, price 1s. each. the supply and erection of 45 enclosed arc lamps and ornamental 

NOW READY. —The cheaper edition of Dr. J. A. Fleming's Electrical | cast-iron and steel pillars, with switch gear, &c. An advertisement 
Laboratory Notes and Forms.” These cheaper Forms have been prepared | contains additional particulars, and specifications may be obtained 
for the use of students and teachers at the Polytechnics and other Science t the offic f the clerk (Mr i Johu Begg), City Chambere, Perth 
classes throughout the country. The demand for the original set of these | d the Offices o e A f aL b “Y d ? f 
Notes and Forms has led to a request for a cheaper set for use at the day Plans can be seen and further information obtained at the offices o 
and evening classes at many of the technical institutes. These new Form the consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
which differ only from the higher-priced set in being printed on smaller and | place, London, E.C., and Central Chambers, 93, Hope-street, Glasgow. 
cheaper paper, and with less space for tabulated records, are issued at half | 'l'endera must be delivered before noon on May 7. 


the price of the original seb. : "in n : 
"Tug ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, The Dundee Gas Commissioners invite tenders for sup SUBE 1 


M. A., D.Sc., F. R. S. Vol. I. New Edition. Price 12s. 6d., I ost free, and layingdown distribution mains on the solid system. 
Vol. II., price 12s. 6d., post free, is also ready. ment contains further dada and Vp A Ue may si 
1. 546 2 "o. "TR T obtained from the city electrical engineer (Mr. Walter H. Tittensor 

pert PO CHER ey re e <Thied Matton: “Pace 2s) Dudhope-creecent-road. Tenders must be sent to the clerk (Sir 


“THe POTENTIOMETER AND ITS ADJUNCTS": A Universal System of | Thos. Thornton) by 25th mat TM 
Electrical Measurement. —By W. C. Fisher, Fully illustrated. Price 6s., The Dundee Town Council also invite tenders for supply and erec- 
post free. tion of a traction switchboard and equipments Further particulars 
“THe STUDENTS’ GUIDE TO SuBMARINR CABLE TksTING."—A new | are set out in an advertisement, and specifications can be obtained 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is | from the city electrical engineer (Mr. Walter H. Tittensor), Dudhope- 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as | crescent road. ‘Tenders must be lodged with the town clerk (Sir 
a guide to operators already in the telegraph service, and to those who Thomas Thornton, LL.D.), City Chambers, Dundee, by 25th inst. 


desire to enter that service. The great cable companies now insist that i 3 Pim 
The Glasgow Corporation invite tenders for electricity meters 


their operators and probationers shall certain examinations in elec- 
trical subjects. The book is very fully illustrated. Specifications, &c., can be obtained from the engineer of the electricity 


"THE STEAM ENGINE INDICATOR AND INDICATOR DiaanAMes."—Edited | department (Mr. W. A. Chamen), 75, Waterloo-street, Glasgow, ani 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This | tenders must be lodged with the town clerk (Sir J. D. Marwick) 
work is a concise guide to the objects, construction, and use of the steam | afore May 5. See advertisement. 
os x esi and to E. m of 5 9 T: 'The Glasgow Corporation require tenders for open trenches and 

HE ELECTRICIAN " PRMERS.— In Two Volumes. ol. I., Theory. | supplying and laying underground conduits for telephone purposes, 
Mie 3 5 VV 24, 2d. each, post free ; cloth, | &. An advertisement contains further particulars, and specifications 
ue E ee (] : may be obtained from the telephone engineer (Mr. A. R. Bennett), 


‘t E E 4 a * M "n t a . N i ` : 
Geipel and H M Kilgour 3 rus “Gd. ; bot m 3 ps City Chambers, Glasgow. Tenders to town clerk (Sir J. D. Marwick), 
New Edition nearly ready. by Monday, the 30th inst. 


* 


* 
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— :ꝗ— 


THE ELECTRICIAN, APRIL 20, 1900. 


943 


The Plymouth Corporation invite tenders for overhead line con- 
struetion, &c. Further particulara are set out in an advertisement, 
and specifications, &c., can be obtained from the borough electrical 
cag (Mr. John H. Rider), Prince Rock, Plymouth. Tenders by 

ay 2. 

The Sunderland Corporation invite tenders for two additional 
switchboard panels, with instruments, &c. Tenders to chairman, 
Lighting committee, by noon, 27th inst. 

The Southampton Corporation invite tenders for a 30) kw. con- 
tinuous-current generator. Tenders to Town Clerk, by May 1. 


The JVimbledon District Council invite tenders for wiring their 
new isolation hospital. Tenders to Clerk, Council offices, B:oadway, 
Wimbledon, by noon of 24th inst. 


The Brighton Corporation invite tendera for the supply of incan- 
descent lamps for 12 months from July 1 next. Tenders to Town 
Clerk by June 11. 

The Brighton Corporation also invite tenders for electricity meters 
for one year from June 1, 1900. Tenders by 23rd inst. 


Tenders are invited for wiring the nurses’ homes (about 100 aa) 
at the workhouse, Brownlow-hill, Liverpool. Tenders to clerk to 
Select Vestry, Brownlow Hill, Liverpool, by 25th inst. 


The Barking District Council invite tenders for the constraction 
of an electric railway, with bonding, &c. Tendera by May 7. 

The Dublin Electric Lighting committee invite tenders for electric 
lighting plant. "Tenders br 4 p.m. April 26. 

The Salford Electricity committee require tendera for the erection 
of electricity station buildings at Pendleton. Tenders to chairman 
by 26th inst. 

The Stree‘s committee of the Corporation of London invite tenders 
for the hire of electrically-driven dust carts. Tenders to the town 
clerk, Public Health Department, Guildhall, E.C., by June 1. 


The Great Indian Peninsula Railway Co. require tenders for iron 
telegraph wire and eigaal fittings. "Tenders to secretary, 48, Copt- 
hall-avenue, London, EC, by 26th inst. 

The Moguer Municipal Council (Huelva, Spain) require tenders 
for electric lighting for 20 years. Tenders to el Secretario del 
Ayuntiamento by May 5. 


TENDERS RECEIVED AND AOOEPTED. 


The following tenders have been accepted by the Sunderland 
Corporation :— 

W. T. Henley's Telegraph Works Co., indiarubber covered cables. 

Watson, Gow and Co., cast-iron piping and box frames and covers. 

John Spencer (Ltd.), wrought-iron piping. 

Doulton and Co., stoneware casings. 

The tender of Messre. Dick, Kerr and Co. has been accepted by the 
Dandee Tramways committee for the supply of 20 tramcars com- 
plete, at £630 each. 


The Keighley Town Council have accepted the tender of the 
Callender Co. for electric cables and arc lampe at £10,432, and of 
Thomas Parker (Ltd.) for switchboard and balancer at £1,905. 


APPOINTMENTS VACANT AND FILLED. 


The Brighton Corporation require a resident electrical engineer to 
act under the consulting engineer to the Corporation electricity 
works (Mr. Arthur Wright) An advertisement contains further 
particulars, and applications must reach the town clerk (Mr. F. J. 
Tillstone), Town Hall, Brighton, before 10 a.m. of 30th inst. 

The Manchester Tramways committee require a foreman plate- 
layer, a foreman pavior, and a yard foreman. An advertisement 
gives additional information, and further particulars may be obtained 
from the general manager of tramways department (Mr. J. M. 
McElroy), Town Hall, Manchester. Applications (addressed chair- 
man Tramways committee) must be lodged with the town clerk 
(Mr. W. H. Talbot) by 30th inst. 


A chief draughtsman is required for the electrical engineering 
department of the Thames Iron Works, Shipbuilding and Engineering 
Co. Applications to secretary, Blackwall, E. See advertisement. 


A second assistant engineer is required at the York electricity 
works. Applications to the city electrical engineer (Mr. C. A. 
Midgley) by May 7. See advertisement. 


The Ayr Police Commissioners require a mains superintendent. 
Applications to burgh electrical engineer (Mr. Arthur J. Fuller) by 
23rd inst. 

A second assistant lecturer in the physics and electrical engineering 
department of the Blackburn Municipal Technical School is required 
for next session. Applications to the secretary (Mr. A. W. King) 
by 28th inst, See advertisement. 


Mr. John Macfee, M. I. E. E., district manager for the National 


Telephone Co. at Bolton, has been appointed assistant manager of 
the Glasgow Co 
Paisley, and received his technical training in the Glasgow College 


ration telephones. Mr. Macfee was born in 


of Science and Art, where he gained various prizes, including the 
Pender gold medal, for the best electrical engineering student of the 
year. Since 1882 Mr. Macfee has been in the service of the National 
Co., joining the Glasgow staff as electrical inspector, and acting sub- 
sequently as local manager in Paisley, Hull and Sheffield. Since 
1893 he has had sole charge of the Bolton district. The salary. 
attached to the new appointment is £275 per annum. 


Mr. H. A. Clark, Wh. Sc., A. I. E. E., A. R. C. S., is leaving the 
engineering department of the South Western Polytechnic. Chelsea, 
at the beginning of May to take up the directorship of the engineer- 
ing department at the Crewkerne Schools, Somereet. 

Mr. C. C. Smyth has been appointed mains superintendent at 
Southampton. 


Mr. J. M. Blair, of Messrz. Crompton and Co., has been appointed 
junior assistant engineer at Henley electricity works. 

Mr. W. G. Keats, of Messrs. Siemens Bros. and Co., has been 
elected as istant electrical engineer by the Plumstead Vestry. 


BANERUPTCIES, LIQUIDATIONS, &c. 


The resolution to wind up the Eastbourne Electric Light Co 
(Ltd) voluntarily, consequent upon the purchase of the uuder- 
taking by the Corporation, was confirmed on 9th inst. 

A meeting of the Bournemouth and District Electric Supply Co. 
(Ltd.) will be held at Moorgate-court, London, E.C., on May 17, -to 
receive an account of the voluntary winding up. 

A meeting of the Merveilleuse Electric Arc Lamp Syndicate (Ltd. 
will be held. on May 14, at the offices of Mr. A. Conder, Dashwo 
House, London, E.C , to receive an account of the winding up. . 

An application for the discharge in bankruptcy of W. B. O'Reilly, 
manufacturing electrician, 397, Edgware-road, lately trading at that 
address and at 124, Old Broad-street, E.C., will be heard on 27th 
inst. at Bankruptcv-buildings, London, W.C. 

Claims against the Chitty Dynamo and Motor Co. (Ltd.), 4, 
Hythe-road, Willesden, must be in by May 4. Mr. G. S. Barnes, 
33, Carey-street, W.C., is trustce. 

In the bankruptcy of J. H. Crawford, agent, Cannon-street House, 
E.C., it was reported at the recent first meeting of creditors that 
debtor had been adjudged bankrupt in June, 1894, and had not yet 
obtained his discharge. In Nov., 1895, he recommenced business, 
and had been interested in the promotion of several companies, 
including the London and Provincial Electrical Co. (Ltd.) Debtor 
made no offer, but said he believed that if certain mon proved to 
be of value the debts would be paid in full He was adjudged 
bankrupt. | 

The first meeting of creditora of W. Monk described as a “ finan- 
cier,” late of 36, Victor ia-street, London, S. W., was recently held at 
the London Bankruptcy Court. Debtor, whose full name is Geza 
Veysy de Somoskeoy, was adjudged bankrupt at the London Court, 
in 1888, with liabilities £16,875 and no assets. Oa the present 
occasion his liabilities amounted to £70,052 and assets, subject to 
realisation, £48,850. He had been interested in the Westminster 
Automatic Telephone Syndicate, British Cinematograph Co., and 
Wright's Patent Gas Meter Co. His interest in the Westminster 
Automatic Telephone Syndicate would, he averred, be sufficient 
when realised to pay his debts several times over, Examination 
concluded. | 


B.T.H. Plant.—Pamphlet No. 61, issued by the British Taomson 
Houston Co, describes and illustrates the G.E.-60 traction motor 
epecially designed for narrow gauge tracks. This motor can be pro- 
vided with a 2, 3, 4 or 6-turn armature, according to voltage aud 
nature of service required. The motor is adapted for use with either 
nose or yolk suspension. 


Westinghouse Plant.—Circular No. 1,024 issued by the British 
Westinghouse Co. deals with direct-current switchboards, type 7, for 
110 to 250 volts. The switchboard described is in three panels, the 
arrangement of which cau be made suitable for the control of any 
plant of not more than 600 amperes per circuit at an E. M. F. not 
exceeding 250 volts. 


Fire.—A fire occurred at the works of W. T. Henley’s Telegraph 
Works Co. in Stanley-street, North Woolwich, on Saturday morning: 
We are informed that the fire, which was entirely confined to part of 
one of the company’s mechanical indiarubber shops, was of small 
extent, and will cause no interruption whatever to business. 


Exports of Electrical Apparatus and Material.—The poing 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) on April 11 and 12, 
with the ports of destination :— 

Africa—Alexandria, £10. Australasia —Brisbane, £115 ; Freemantle, 
£102; Perth, £189. Belgium—Ghent, £18. Burma— Rangoon, £604. 
Ceylon—Colombo, £13. Denmark—Copenhagen, £140 (telegraph material). 
France—Boulogne, £35. — Holland —Amsterdam, £125 ; Rotterdam, £61 
(telegraph material) Hong Kong—4£6980 (including £03 teleirraph mate 
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rial). India—Bombay, £12. Japan—Yokohama, £129.  Russia—St. 
Petersburg, £450 (ships telegraphs). Siam—Bangkok, £706. Straits 
Settlements— Penang, £196 (telegraph cable); Singapore, £505. West 
Indies—St. Thomas, £38,000 (telegraph cable). Total £42,090, against 
£10,987 for one week last year (April 12 to 18). 


MUNICIPAL, FOREIGN, AND GENERAL NOTES. 


Anglo-German Cable.—This cable is announced to have been 
cut—it is believed maliciouely—near Boulogne, and the German 
Government has offered a reward, The same cable was similarly 
cut about twelve months ago. 


Ashton-under-Lyne.— Owing to the increasing demand for elec- 
tric current the Electric Light committee recommend the Council to 
make provision for considerably increasing the capacity of the plant 
at the station, and for extending the main:. 


Big American Electrical Combination. —It is reported that 
the General Electric Co., U.S.A., has purchased the undertaking of 
the Siemens and Halske Electric Co. of Chicago, Ill. The two 
companies are to be merged, and it is rumoured that the consoli- 
dation implies a close alliance with the Siemens and Halske Aktien 
Gesellschaft of Berlin. 


Brighton.—The difficulty in connection with the position of 
Mr. Arthur Wright at the electricity department has now been 
satisfactorily solved. Mr. Wright is to be consulting manager and 
engineer, at a salary of £600 per annum, and he will be assisted 
by an acting manager, a position which is advertised in our current 
issue. 


Dock Lighting.—A report from Messrs. Handcock and Dykes, 
estimating the cost of lighting the entire Tyne dock system at 
£5,972 has been referred to the engineer of the Tyne Improvement 
Commission for report. 


Dumfries.—Several members of the Council have been under 
the impression that there was sufficient water power availatle in the 
vicinity for EDE electric current for public lighting, but a 
consulting engineer (Mr. Thomson) advises that the idea must be 
abandoned, as it would be impracticable to use either the Nith or the 
Cairn for the purpose suggested. 


Earsdon (Newcastle-on-Tyne).—The District Council are nego- 
tiating with the Seaton Delaval Co-operative Society for a supply 
of electric current for public and private lighting. 


Edinburgh.—It was announced at the meeting of the Electric 
Light committee on Tuesday that during the past week the appli- 
cations for electric current were equivalent to 4,500 8 c.p. lamps, 
and included 14 motors. 


Egypt.—In the course of his exhaustive annual report on the 
finances of Egypt in 1899, Lord Cromer refera to the construction of 
telegraphs, and states that good progress has been made in this work. 
About 1,000 miles of line were constructed during the year. 
Gedaref is now in communication with Kassala, and the line has 
also been extended from Abu Haraz, on the Blue Nile, to Sennaar 
and Karkoj. On the White Nile, the southernmost etation is at 
Goz Abu Goma. The line to El-Obeid is in course of construction. 


Electric Organ. —Mr. and Mrs. Carnegie have decided to present 
a Hope-Jones electric organ for the Town Hall of Kirkcaldy at an 
estimated cost of £3,000. 


Electric Tramway Systems and the Local Authorities.— The 
following clause has been inserted in the London County Council 
Tramways (No. 2) Bill relating to the uss of overhead trolley 
systems :— 

This Act sball not authorise the Council to place in any parish or district 
any post or wires on or over any street for working tramways by electrical 
power, unless the Vestry of such parish or the Board of Works for such 
district shall, bv resolution, have consented to- the adoption therein of a 
system of traction conducted by means of posts and wires placed overhead. 
A copy of such resolution, under the seal of the Vestry or District Board, 
shall be delivered to the Council and shall be evidence of the due passing 
of such resolution. 


A proviso has also been inserted in the bill empowering the road 
authorities to be heard before the Board of Trade both in regard to 
any system proposed by the County Council and the regulations 
which may be made by the Board in relation to public safety and 
other matters. 


Farnworth (Bolton).—The Farnworth, Moses Gate and Bolton 
electric tramway route was opened on Friday last. 


Glossop.—The Council have adopted the proposals of Edmund- 
son's Electricity Corporation for the erection of electricity works 
and for the construction of electric tramways in the district. The 
company suggest that the Corporation obtain a tramway provisional 
order and they would lease it on the same terms as to purchase, &c., 
as those contained in the transfer of the electric lighting order. 
The Corporation would have the power to repurchase the tram- 
ways at the expiration of any seven years at a valuation. A 
sub-committee has obtained authority to agree to terms, subject to 
confirmation by the Council. 


Great Grimsby.— An inquiry was recently held into the Council's 
application to borrow £11,500 for electricity supply, and of this sum 
£5,066 has been sanctioned, the Local Government Board intimating 
that the consideration of the other portion of the loan, which appeared 
to be required almost entirely for plant for the supply of electrical 
energy to the tramways, has been deferred until the Council has 
either definitely decided to take over the tramways at the expiration 
of the existing lease and to equip them for electric traction, or has 
entered into an agreement with a company of good standing and 
accustomed to similar undertakings to carry out the necessary work. 
of reconstruction, and to take the supply of electrical energy from 
the Corporation. 


Handsworth.—The Council have intimated to the Midland 
Electric Corporation for Power Distribution their objection to the 
company's application for a provisional order as they propose to 
establish municipal electricity works. The consulting engineer (Dr. 
Kennedy) has already visited the district preparatory to submitting 
8 report. 


Imports of Electrical Goods into the United Kingdom.— 
The accounts relating to the trade and navigation of the United’ 
Kingdom show that the value of electrical goods and apparatus 
imported during March was £73,085, and in February £60,780. 
The total for the three months ended March 31 is £197,018. 


Kalgoorlie (West Australia)—4At a meeting of the West Aus- 
tralian Gold Fields (Ltd.), the chairman (Mr. A. H. P. Stoneham) 
referred to the concession secured by the company for constructing 
an electric tramway in this town. He said the traffics from the 
Perth electric tramway, the first of the kind in West Australia, were 
exceeding expectations, and he was tcld by the American engineers 
who were constructing it, that Kalgoorlie was a better town for 
tramways than Perth was. He thought they had done wisely in 
taking up the Kalgoorlie concession, and it would be well for them 
to construct the tramway themselves, and keep the shares as a per- 
manent dividend-earning investment. As soon as the necessary 
materials could be obtained and shipped, the construction would b» 
begun and pushed on energetically. 


Light Railway.—A public meeting has been held at Lofthouse 
fi 8) to consider a proposal to construct a light (electric) railway 
rom Pateley Bridge to Lofthouse, a distance of seven miles, It wa: 
stated that the promoters (Power and Traction, Lti.) had surveyed 
the rout» and recommended the construction of a 2ft. 6in. gauge 
line, with stations at Pateley Bridge, Wath, Ramsgill and Lofthouse. 
The preliminary expenses in obtaining Parliamentary powers would 
probably be about £1,000, and provided residents subscribed £500, 
the company undertook to find the remainder. If tha line were 
constructed, the £300 would be returned in shares. After discussion 
£320 was subscribed in the room, and the remainder will doubtless 
be forthcoming in due course. 


Liverpool.—The conversion to electric traction of the tramway 
route along the Victoria-road to the Bootle boundary has heen com- 
menced. Up to the present nearly 50 miles of single track have 
been laid for electric traction. This year more than 10 miles of 
single line have been dealt with. Altogether a total of 63 miles of 
horse-car lines have to be converted, and 24 miles of additional lines 
constructed, the latter having been sanctioned under the 1838 order. 


Manchester.—The Electricity committee have recently discussed 
the estimates of the department for the past financial year, and it i: 
stated to be unlikely that anything out of the profits of the depart- 
ment will be devoted to the relief of the rates. It will bs remem- 
bered that last year the amount s» dealt with was £10,000. The 
expenditure out of revenue on works, repairs, and uuforeseen charge: 
have exceeded anticipations. 


Marylebone (London).—The Board of Trade have decided to 
grant the application of the Marylebone Electric Sapply Co. for a 
rovisional order for this district. The application was oppose 1 both 
by the Vestry (who had already unsuccessfully applied, and proposed 
to again apply for an order) and by the Metropolitan Electric Supply 
Co., who possess electric lighting powers and are at og electric 
current under those powers, The confirmatory bill is likely to meet 
with strenuous opposition from both bodies. 


Memorial. The marble bust of James Bowman Lindsay, executed 
by Mr. G. Webster for ex-Lord Provost M'Grady, of Dundee, has 
been handed over to the Dundee Free Library committee. In the 
communication accompanying the bust ex-Lord Provost M'Grady 
states that: “In 1835 Mr. Lindeay lighted his own humble dwelling 
by electric light, and in the same year he publicly exhibited the 
light in Dundee. In 1854 he succeeded in telegraphing through 
water without connecting wires.” 


Newington (London).—166 gas lamps in the side streets are to 
be adapted for incandescent electric lighting. Current will be sup- 
plied at 24d. per unit, and the total increased cost of lighting will 
be £132 per annum; The present lump-posts will be utilised, and 


| the distance between the columns reduced to 120ft. 
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Oban.—Mr. Malcolm Sutherland has been appointed consultin 
engineer, at a fee of 15 guineas, to report upon the advisability o 
establishing municipal electricity works. 


Paisley.—Messrs. S. Z. de Ferranti (Ltd.), the contractors for the 
electrical plant, recently offered to replace the 100 kw. generator 
with a 150 kw. one, and also to replace one of the others by a 
350 kw. machine. The offer was made subject to the Electric 
Lighting committee giving, as soon as they required an extension of 
plant, an order for another 350 kw. plant. The Corporation have 
now requested Messrs. Ferranti to submit a specification and plan of 
the proposed new plant. 


Private Bill Legislation. —After receiving a deputation from 
the Charing Cross and Strand Electricity Supply Corporation the 
Whitechapel District Board of Works have reaffirmed their decision 
to oppose the company’s bill for erecting a generating station at West 
Ham to supply electric current in the City of London. 


St. Austell.—The Council have consented to the transfer of the 
St. Austell Electric Lighting Order (1894) to the United Kingdom 
Tramway, Light Railway, and Electrical Syndicate (Ltd.). 


St. Nazaire (France).— The French (Government is considering 
a project for the establishment of an electric tramway in this district. 
In the neighbouring district of La Rochelle an extensive system of 
tramways 1s being established connecting with the Port of La Pallice, 
the motive power aaopted being compre:sed air. 


St. Pancras (London).—The accounts of the Electricity com- 
mittee were presented and discussed at the meeting of the Vestry 
last week. The total of loans raised for electric lighting amounted 
to £236,780, of which £17,246 had been repaid. e capital 
expenditure in 1899 was £47,915, making a total capital expenditure 
of £288,146. The gross revenue for the year was £14,880, and the 
net profit £6,811. Adding the balance (£1,892) from 1898, there 
was a total net profit of £8,734. Writing off £1,600 for depreciation 
the committee proposed the appropriation of £2,000 as a contribution 
to the lighting rate ; that £4,000 be transferred to reserve, and that 
the balance (£1,134) be carried forward. The committee recom- 
mended that, after the June quarter, the charge for electric current 
for public lighting be reduced from 4d. to 3d. per unit; to consumers 
under the maxiinum demand system from 6d. to 5d.; to consumers 
using the maximum demand system from 6d. per unit for the first 
là hours, and 3d. after, to 6d. for the first hour, and 2d. 
alter. "The committee also recommended that the price for motive 
power, &c., be reduced from 3d. to 2d. per unit, these reductions to 
apply only to consumers supplied at 220 volts, and to consumers 
willing to change from 110 volts to that pressure. The chairman 
(Dr. Walter Smith) in moving the adoption of the report, stated 
that during the nine years the electric supply of the parish had been 
in the hands of the Vestry, they had made a net profit of £34,980. 
The report was unanimously adopted. 


Telephone Trunk Extensions.—The telephone trunk line ser- 
vice has been extended to Sleaford, Lincs. 


Tramway Provisional Order Transfer.— Application has been 
made to the Board of Trade for authority to transter the undertaking 
authorised by the Oldham, Ashton-under-Lyne, Hyde, and District 
Electric Tramways Order, 1896, from the British Electric Traction 
(Pioneer) Co. (Ltd.) to the Oldham, Ashton, and Hyde Electric 
aoe (Ltd.). Objections must be lodged with the Board before 

ay 1. 

Tunis.—A new British Chamber of Commerce has been estab- 
lished at Tunis, the objects of which are to supply gratuitously to 
members confidential information in regard to the standing, credit 
and reliability of local firms throughout Tunisia, and to obtain for 
its members statistical and other information from official and other 
reliable sources. 


Workmen’s Compensation Act.—The Employers’ Parliamentary 
Council, 7, Victoria-street, We:tminster, London, in their circular 
No. 9, call attention to certain bills which are or have been before 
Parliament during the present session. Amongst those that remain 
may be mentioned a bill down for second reading on Wednesday, 
May 2. Thia bill is introduced by Mr. Woods, Mr. John Burns, Mr. 
Pickard, and Mr. Steadman, all claiming to be representatives of the 
“ working man.” The bill in question is known as the Workmen’s 
Compensation Act (1897) Amendment (No. 3), and the scope of its 
proposed action is given in the circular as follows :— 

To exterd the Workmen's Compensation Act, 1897, to all employments; 
to compel employers to pay compensation for personal injury by acci- 
dent or otherwise” : such compensation to commence from the date of the 
accident; to prevent an employer from getting up the defence of contri- 
butory negligence or “any other defencs" ; to abolish contracting out ; 
to abolish the doctrine of common employment ; to enable an employer 
who pays rents or royalties to deduct from such rents or royalties one- 
fourth of any compensation which he may have been compelled to pay to 
workmen. It is further propo:ed that average weekly earnings shall be 
taken to be six times the average daily wages. 

We have eie regarded the Workmen’s Compensation Act, 1897, 
as an extremely liberal and beneficent Act, and one reflecting the 
highest credit upon Parliament, whose members, taken in the aggre- 


gate, may still be considered to represent the capitalist interest, and 
from this class of legislation are themselves the sufferers—at 
least, if any suffering is involved. The proposed amending bill has 
received the support of Messrs. Woods, Burns, Pickard, and 
Steadman, snd would, if passed, which is very unlikely, bring an 
otherwise excellent Act into ridicule. The looseness of the 
phraseology, the radical nature of the extensions suzgested, and 
the obvious unfairness to the employers of several of the provi os 
point pretty clearly to the incompetence of the average “labour” 
member of Parliament to draft a bill without infusing into its 
clauses conditions which, while appareatly in the interest of the 
a a die would in the long run prove inimical to their interests 
and in restraint of trade. The objections taken by the Employers’ 
Parliamentary Council are as under :— 

In the firat place, the bill is very loosely worded : the words italic'sed 
above are an instance. The effect of the bill would be to take away from 
emplovers all the safeguards which were left to them under the Act of 
1897. Under Clause 3, which takes away tho right to set up the 
defence of contributory negligence or “any other defence,” eve y 
person who sued, whether he had a ground of action or not, 
would be certain to succeed, as in the absence of a defence judg- 
ment goes for the plaintiff. The provision against contracting out would 
prevent the establishment or continuance of any benefit funds in con- 
nection with industrial enterprises, no matter how beneficial these 
latter might be to the workmen. The provision that compensation shall 
be paid from the date of an accident, instead of from the end of 
two weeks after the accident, takes away a most valuable check upon 
malingering which was wisely inserted in the Act of 1897. The pro- 
posal that one-fourth of any compensation paid shall fall upon rents or 
royalties, although doubtless providing some relief to the employer, is 
objectionable in principle, inasmuch as it interferes with existing 
contracts, and on the expiration of current leases would certainly make 
the employer's position worae than at present. The provision that average 
weekly earnings are to be deemed to ba eix times the average daily wages 
is decidedly unjust, as it would enable a workmin who had only been 
employed occasionally for a few days on odd jobs to claim compensation as 
if he had bzen employed continuously at the average daily wage which he 
recsived while actually working. 

Dinner.— Mr. D. F. Sugrue, who was for neatly 20 years manager 
of the Swansea Tramway Co., and has recently taken up a position 
in London with the British Electric Traction Co., was ent?rtained at 
& complimentarv dinner at Swansea on Wednesday evening. Sir 
J. J. Jenkins, M.P., presided. 


PATENT RECORD. 


— — 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN and Co., 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks may 


be obtained. 
APPLICATIONS FOR PATENTS. 


Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptance of the complete Specification. names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is aſiæed. 

March 12, 1900. 


4,639. W. HanLEY and J. DuacaAN. Liverpool. Improvements in over- 

head electric railway trolleys. 

4,672. W. WALKER, Junr. London. Improvements in the terminals and 
insulators of the holders of electrica! in andescent or glow lampe, 
which improvements are also applicable to other electrical 
terminals. 

,680. A. MÜLLER. London. Improvements in electric accumulators. 

,685. A. WRIGHT and Tar Reason MaNvracrURING Co. (Lrp.). London, 
Improvements in or connected with electricity meters. 


March 13, 1900. 


J. LicurFoor. Manchester. Improvements in electric switches 
principally for high-voltage circuits and also applicable to switch 
lampholders. . 

G. H. Nispetr. Liverpool Improvements in or connected with 
electric cable joint-boxes. 

4,719. J. Marr and W. C. LarDLER. Newcastle-on-Tyne. Improvements 
in electric motors. 

4,720. G. M. Branp. Glasgow. Improvements in and relating to the 

electric lighting of railway carriages, cars, ships, and the like. 

4,774. A. Fonp-Ltovp. London. Au improvement ia switchboards. 

4,784. M. Dirt. London. Improved magnet winding for continuous- 

current machines ard converters for effecting simultaneously 
a sparkless commutation and a pressure regulation.” 

4,785. M. DERI. London. An alternating-current motor.“ "M 

4,795. J. DuLAIT and O. GARBE. London. Improvements in the distri- 

bution of electric current and apparatus therefor. 

4,803. R. A. FzssENDEN. London. Improvements jin incandescent 

lamps. (Date applied for under Patents, &c., Act, sec. 105, 

Aug. 25, 1899, being date of application in United Staten. )“ 


4 
4 


4,706. 


4,709. 
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March 14, 1900. 5,257. W. G. Heys. Manchester. Improvements in apparatus for wind- 
4,818. E. T. Parker. Wolverhampton. Improvements in and in the ing or producing coils, bobbins, helices, or the like, such as are 
means of supporting electrodes or plates of electrical accumula- used for electrical purposes. (J. Scott, R. Varley, and J. C. 
tors, and in the manufacture of auch electrodes and tools or appli- Anderson, United States).* 
ances for use in such manufacture, and a method of constructing | 5,274. PE onon an improved procees of and apparatus 
such tools or appliances. or the electro- eposition of meta 
4,829. J. G. BoorH. Bury. An improved method of suspending, raising, | 5,293. D. P. Thompson. Liverpool Improvements in or connected with 
and lowering electric Jamps and other articles. re gai i making plates for electric accumulators and the 
4,831. A. C. RICHARDSON., Newcastle-on-Tyne. A patent asbestos ike, (Accumulatoren and Electricitáts Werke Act.-Ges. vorm. 
application to wires and insulated wires for electrical purposes. W. A. Boese and Co., Germany.)* 
4812. W. O. Woop. London. An electric fire-damp detector or indicator. | 5,294. W. R. WYNNE. London. Improvements in electric bells. 
4,844. J. BAXERES DE ABZUGARAY. London. Improvements in obtaining | 5,521. H. J. Happan. London. Improvements in plates for storage 
metals from their fused ores, oxides, and salts by electrical action. cnini (C. A. Lindstrom, J. Hewitt, and T. Hewitt, United 
4,848. W. AITKEN. London. Improvements in telephone divided tates. 
multiple board system. 5,525. J. H. Simpson and E. H. WALKER. London. Improvements in 
4,859. J. G. CHILDS. London. An electric mechanism for operating a and relating to backing or holding blocks for stereotype and 
clutch in connection with electric motors. electrotype plates. — 
i March 21, : 
T L Eras 15, 1900. f 5,327 "i DES. Londen, 5 of distribution and col - 
„885. G. D. A. PARR s. Improvements in electrical in ection of current for electric ion. 
17805 tor 5 P and ponet in electric circuita. QE E n d YLER. 5 F in electric 5 
„892. J. Jory. Dublin. Improved electric furnace. „356. RAY. London. Improvements in or relating to electric 
4,921. J. Grant. Aberdeen. Improved electrical method for securing cables. p 
uniform time in clocks. , 5,561. E. G. SazprarD and Nernst ELECTRIC LIoHT (LTD.). London. An 
4,926. A. J. Howarp. Newport. Improvements in automatic time E in lamp caps for bayonet socket electric lamp 
switches. olders. 
4,932. V. A. FYNN. London. Improvements in or connected with elec- | 5,376. E. Hopkinson and A. T. SwrrH, JuN. London. Improvements 
trie motors and generators, and other electric apparatus and in electrodes for electrolytic purposes. 
OU eee c—— — MÀ D PEN 5,382. 5 me Me qr) ne Improvements in step-by-step printing 
935. THE 8 ; .). on. . elegraph instruments. 
ment; in register dials for meters and the like. (G. H. Alton, | 5,387. G. E EE London. Improvements in anparatus for wireless 
United States.) telegraphy. 
4,934. J. W. EHLERs. London. Improvements in current-feeding devices | 5,389. J. ᷓ ek 155 C. GAR DIN ER. London. Improvements in 
for electric motor cars or the like.“ and connected with electrically- operated railway signals. 
4,936. E. O. EVERETT. London. Improvements in sparking plugs for | 5,393. R. P. Stracuan. London. Iinprovements in trolley poles and 
explosion engines. m 1 for electric traction. 
March 16, 1900. ,094. E. NaPPERT. London. An improved method of insulating 
4,976. C. J. Spencer. Bradford. Improvements in the means or method electrical conductors. (O. Schaefer, Germany.) 
of signalliog on electric tramways. - March 22. 1900. 
5,025. po iat 1 roe for „ reviving or | 5,402. E. J. Wane. London. Improvements in and connected with 
reinforcing exhausted pulsations upon a telephone line. . primary and secondary galvanic cells. ' 
5,016. T. J. HoLtaND and A. P. Laurie. London. Improvements in | 5,429. H. OPPENHEIMER. London. Improvements in and connected with 
porous diaphragms for elec'rolytic apparatus. . granulated carbon transmitters. (Actiengesellschaft Mix and 
5,052. A. MaLtGNANI. London. Improvements in electrical cut-out Genest, Germany.) 
„ adapted for preventing excessive flow of electric | 5,430. H. RA Rural London. Cable suspenders for multiple switch- 
curren boards or similar apparatus. (Actiengesellachaft Mix and Genest 
5,046. A. WRIGHT and THE Reason MANUFACTURING Co. (LrD.). London. Germany.) PP VACMERE i i 
Improvements' in electricity meters. : 5,431. H. OrPENHEIMER. London. Improvements in and connected 
5,050. W. P. Tsomrson. London. Improvements in asynchronous with multiple switchboards for telephone exchanges. (Actien- 
i icit ien- llschaft i 
dence converters. (Helios Electrieitäts Actien-Gese i gesellschaft Mix and Genest, Germany.) 
ui March: f, 1999: Cf do ore ante tease weil by 
5,069. H. E. DARRAH (of the firm of Baxendale and Co.). Manchester. dcn electricity. P B 
Improvements in connection with inverted arc lamps. 5.496. E. QuiNTAINE. London. A iti in hv 
5,072. G. BaYLIFF. Liverpool. Improvements in and connected with i jee T procesa: for depositing pure itm, 29 
8088 1 Dinard Pay m e 5,512. A. W. GaTrIE. London. Electrical balance or contact device 
QJ. E. L. E. . Leeds I 2 suitable for operating various kinds of mechanism when the 
relating to apparatus for regulating the arc in electric arc lamps. equilibrium of a voltmeter or other sensitive instrument is 
5,088. R TuoMsow. Glasgow. Bonding for iron or steel electrical con - disturbed. 
ductors. (C. Brown, Switzerland.)* i : 5,521. M. LECLANchE. London, Improvements in the manufacture of 
5,155. A. MonrLEY. London. Improvements in mercurial thermometer primary batteries. 
vara oe with electric contacts for visibl» or audible | 5528, L. GuwiEL. London. Improvements in electric accumulators.” 
5,156. M. BvNo and F. G. Bett. London. Improvements in inter-com- 
munioation telephone systems.“ SPECIFICATIONS PUBLISHED. 
March 19, 1900. os Specifications can now be obtained at the uniform price of 
5,146. F. SHaw and F. GREENFIELD. Birmingham. Improvements in or each. 1898. 
connected with fittinga for electric lighting. 21.982. SurTH. Appli f h lectri s 
5,151. S. G. BENNETT. Wolverhampton. Improvements in electric ee 'OMIIB. AAPP HAUGER 108 dico electric tracticn. 
5,167. J. Yates, W. YATES,and J. B. Bent. Manchester. Improvements | 5,157. W. 5 1 London. Improvements connected with incandes- 
in and relating to alternating-current electromotors.“ cent electric jamp. 
5,178. C. A. Day. London. Improved means for connecting electric | 9,786. Lorrain (Macdonald). Electric incandescent lamps. : 
cables. (J. G. White, United States.)“ 4,078. HoxEYwoop. Machine tool particularly applicable for re-facing or 
5,183. H. E. NREwrox. London. Improvements in electric locks, turning commutators of electric generators and the like. 
"e 1 B Carleton, Gaited 1 , i l 4,121. Best. Minera’ safety lamps and means for electrically igniting the 
184. F. B. ASPINALL and J. IRELAND. London. Improvements relatin same. 
to electric tramways. j : 885 5 108 BaoADBENT. Resistance switches for elec'ric circuits. 
5,187. A. E. Lamkin. London. An automatic telephone call recorder. 865. Rouxp, RouND and Rounp. Electro-gilding process and apparatus 
5,191. Tug WzsrINGHOUSE Brake Co. (LTD.). London, Improvements to be used in connection therewith, 
in electric heating systems for cars, (F. C. Newell, United 5810 ie e RAE 
States ) , » GERMAIN, Icrophones. 
5,196. C. Apaws-RaNDALL. London. Improvements in simultaneous | 5,556. Bennett. Electric arc lamps. 
electric telegraphy and telephony. 5,398. BDR. Electric traction on the conduit system. 
5,216. ce ees aera 1 a filaments for | 5,914. pra Electric light apparatus for taking photographic 
electric incandescent lamps, ondel, France. rtraits. 
5,221. G. Davis. London. Improvements in the distribution and col- 5,874. Stemens Bros. AND Co. (LTD ) and ScHLoEMER. Telephones. 
lection of current for electric traction. 5,957. GEHRE. Wave motors or devices for utilising the power of sea 
waves, more particularly for the generation of electricity. 
March 20, 1900. 6,549. Sıemens BROS. AND Co. (LTD.) and Perry, Telegraph and such 
5,232. P. Kennepy. London. Improvements in storage batteries.“ like posts. 
5,252. L. Hicainsotrom, J. H. Hin lx, and T. MaNnock. Manchester. | 6,819. Jones. Electric switches. 
Improvements in apparatus for controlling and regulating electric | 8,168. Mout AND Lin. Mounting in can descing electric lamp bulbs. 


motors. 


8,726. 


Watson. Switches for electrical purposes. 
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8,312. Cowans LTD. (Cowan and S ill). Resistance coils. 

8,558. NIBLETT AND SUTHERLAND. Electric storage or secondary batteries. 
8.497. BARTENSTEIN. Bulbs for electric incandescence lampe. 

10,164. Simon. Interrupters for electric currents. 

11,574, WARRINGTON AND Brown. Apparatus for lighting miners’ safety 
or other enclosed lampe by electric currents. 

11,682. MarsH AND VanpaM. Electric switches. 

16,290. Levy. Apparatus for closing and opening electric circuits, applica- 
ble to the temporary illumination of rocks on coasts, and of stair- 
cases and other analogous purposes. 

20,268. WADDELL. Electrical indicating and measuring instrumenta. 

25,295. FLeMinc. Electrical resistance measuring instrumente. 

25,464. Wascaer and WOLLENHAUPT. Electric alarms. 

24,184. Newman and LzpwiNKA. Electrically propelled vehicles. 

24,824. Howarp. Electric incandescent lamps. 

24,970. Scamctz. Electric hair brushes. 

25,011. THoxsox (Fontaine). Primary electric battery. 

25,019. SiguzNs Bros. anD Co. (LTD.) (Siemens and Halske Aktien 
Gesellschaft.) Safety fuses for electrical circuits. 

25,432. THIERGARTNER. Electrically-actuated air douche apparatus. 

25,449. British THomson-Hovuston Co. (Lrp.). (Davis and Potter.) Means 
for controlling electric motors. 


25,594. ErrLER. Process of galvanically inlaying metal on materials, 

25,721. PaLLAvICINI. Plates for storage batteries. 

25,744. British THomson-Hovston Co. (LTp.) (Reist.) 

29,747, British THomson-Hovston Co. (Lrp.) (Buck.) Safety devic's 
for dynamo electric machines, 

25,750. Brrrısu  THowsox-Housrow Co. (Lrp.). (Day.) Controlling 


electric motors. 


1900. 
Lrox and TarsoT-CRosBrE. Electric arc lampe, 
Ferny (Allgemeine Elektricitits Gesellschaft). 
descence lamps of the newest type. 
147. Tsrrs and HAN T. Electric water filters. 


Electrical incan- 


176. LACHENMEYER. Current receiver for electric railways. 
729. Dorman SurrH and Baccs. Electrical switches and cut-outs. 
1,167. FaBRER. Adjustable suspension device for electric lamps. 
1,694. RoBiNsow and FERGUSON. Treatment of carbon electrodes for 
electric arc lights. 
1,865. Heys. (Scott, Varley and Anderson.) Coils or helices for elec- 
$"ical purposes. 
1,864. Heys. (Scott, Varley and Anderson.) Method of winding coils or 
helices for electrical purposes. 
2,120. WATERHOUSE and SIMPLEX STEEL Cox porr Co. (LTD.) Electric 


switches, 


COMPANIES’ MEETINGS AND REPORTS, 


Eastern Extension Australasia and China Telegraph 
Co. (Ltd.). 

The report and accounts of the directors of this company for the half- 
year to Dec. 31 last will be submitted to the fifty-third half-yearly meeting 
of shareholders on Wednesday next. 

The gross receipts have amounted during the half. y ear to £539,450. 4a. 10d., 
against £290,431. 1s. 9d. for the corresponding half-year of 1898. The 
working expenses, including £39,057. 12s. 6d. for maintenance of cables, 
&beorb £116,955. 6s. 8d., against £100,085. 188. 5d., leaving a balance of 
£222,514. 188. 2d. From this is deducted £4,736. 12« for income tax; 
£26,495 for interest on debentures, debenture stock, and contribution to 
sinking fund ; £5,000 for reservein connection with the proposed removal of 
head offices; and £500 towards the Transvaal War Fund, leaving as net profit 
£185,785. 6e. 2d., or with £13.299. 6e. 1d. brought forward, £199,082. 12s. Id. 

One quarterly interim dividend of 1] per cent. has been paid for the 
half-year, aud it is now proposed to distribute anotber of the like amount 
on 26th inst., making with interim dividends paid for the first half-year a 
total dividend of 5 per cent. It is also proposed to pay a bonus of 4s. per 
thare (2 per cent.), making a total distribution of 7 per cent. for the 
year 1899. The balance of £86,582. 12s. 3d. has been transferred to 
general reserve. 

The agreement with the Australasian colonies fcr the payment of sub. 
sidy in respect of the Australian duplicate cable expired by effluxion of 
time on Oct. 31 last; and, in terms of the trust deed, the balance of the 
company's 5 per cent. Australian Government Subsidy Debentures, 
amounting to £55,500 will be paid off at par on July 2 next. The Tariff 
Guarantee agreements with the Australasian colonies expire on 30th inst. 

An agreement has been concluded with the Governments of South 
Australia, Western Australia, and Tasmania, for the establishment by this 
company, in conjunction with the Eastern Telegraph Co. of direct cable 
communication between South Africa, Pertb, and Adelaide, which, with 
the third route recently opened between Great Britain and the Cape, 
will provide Australia with an alternative line to the existing eervice. The 
arrangement also provides for an immediate reduction of the tariffs 
between Great Britain and the contracting colonies to 4a, per word, with 
proportionate reductions for Government and Press telegrams ; and, as 
the traffic responds, for the further lowering of the tariffs on a standard 
revenue " basis down to 2s. 6d. per word. The tariff between the contract- 
ing colonies and South Africa will also be reduced from 7s. ld. per word 
to about 28. 6d. per word on the opening for traffic of the new cable. 
In return for the:e concessions the company is to exercise the right of 
direct dealing with the public in the capitals of the contracting colonies 

when the proposed Government Pacific, or other competing cable, is laid. 


It is proposed to add to the number of directors by electing Sir John 
Wolfe Barry, K.C.B., to a seat at the board, and accordingly to increase the 
remuneration of the directors to £4,500 per annum. 


Indo-European Telegraph Co. (Ltd.). 


The directors’ report for 1899 states that Mr. W. S. Andrews has retired 
from the post of managing director, in which he has rendered eminent 
services for the last 30 years, but remains a member of the board. He 
has been replaced as managing director by Mr. T. W. Stratford-Andrews. 
The directors have granted Mr. W. S. Andrews, subject to confirmation of 
general meeting, a retiring pension of £1,200 per annum. Sir W. R. 
Brooke, K. C. I. E., formerly Director-General of Indian Telegraphs, has 
accepted a seat on the board. The directors have been success- 
ful in obtaining an extension of the Russian and Persian con- 
cessions for 20 years from January, 1905, and the company has 
come to an agreement with the German Telegraph Department 
and is pow in negotiations with the German Government for a similar 
extension. The lines of the company continue to work satisfactorily, 
including the Wheatetone system, which has now been established in the 
German, Russian and Persian sections. In order to strengthen its sub- 
marine cable communication through the Straits of Kertch, the company 
laid a new cable last autumn. 

The revenue from all sources for 1899 amounted to £142,343. 4a, 2d., 
which compares with £134,642. 12s. 11d. for 1898, an increase of 
£7,700. lls. 3d. The expenses were £36,148. 8s. 11d. on commercial 
and general account, and £33,508. 18s. 8d. on maintenance account 
(expenses and charges), total £74,657. 7s. 7d., against £74,546. Os. 5d. 
for 1898, increase £311. 7e. 2d.  Deducting this sum from the total 
revenue (£142,343, 4e, 2d.), there is a balance of £67,685. 16s. 7d., 
and after deducting income tax (£2,195. 4s. 8d.), and taking the amount 
brought from 1898 (£9,702. Os. 9d) into account, there remains 
£75,192. 12s. 8d. From this £25,000 has been placed to reserve, and 
£10,625 has been paid as interim dividend, leaving an available balance of 
£39,567. 12s. 8d. The directors now propose a dividend for the six months 
ended Dec. 31 of 17s. 6d. per share, making (with interim) 6 per cent., and 
a bonus of 20s. per share (both tax free), making 10 per cent. for the year, 
carrying forward £7,692. 12s. 8d. 


Oriental Telephone and Electric Co. (Ltd.). 


The report of the directors for the year ended Dec. 31, 1899, states that 
the revenue account shows a credit balance of £11,738. 128. 10d. Including 
£1,544. 8s. from 1898, and after deduction of £2,858. 8s. paid as interim 
dividend on Oct. 31, there remains £10,224. 12s. lCd. The directors 
recommend the payment of a final dividend of 8d. per share (tax free', 
making 5 per cent. for the year, to trausfer to reserve £3,000, and to carry 
forward £1,507. 168. 10d. The electric lighting branch of the company's 
business shows a small but increased surplus over 1898, which the directors 
propose to carry to suspense. The dividends declared by the Indian sub- 
sidiary companies have, as usual, been included in revenue account, Both 
companies have paid 6 per cent. for the year, and have carried forward 
substantial sume. The Telephone Co. of Egypt has declared the 6 per cent. 
dividend on its preferred shares, and has also been able to transfer a con- 
siderable amout to reserve. The China and Japan Telephone Co. has paid 
its debenture interest, but the past year’s accounts have not yet been closed. 
The company's exchange at Hongkong is making satisfactory progress, and 
& branch exchange will probably be opened this year at Kowloon, the 
British possession on the mainland opposite Hongkong, which has recently 
been greatly extended. The directors have not been able to secure the 
concession at Shanghai for which they had tendered. No other tenders 
were received by the Municipal Council ; yet, although all conditions were 
accepted, the Council decided upon imposing further onerous conditions 
which could not be accepted. The right was eventually given to local 
persons having influence with the Council, but it subsequently transpired 
that none of the onerous conditions were required of these pertons which 
had been demanded of the China Co. The exchange at Shanghai was con- 
sequently closed on 31st ult., and the town will for some considerable time 
to come be without a telephone service. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—At the meeting 
of thia company on Weduesday it was decided to increase the capital from 
£370,000 to £450,000 by the creation of 8,000 new preference shares of 
£10 each. The chairman (Mr. R. M. Horne-Payne) said this demand for 
extra capital was entirely owing to the great success which the company 
had met with, both in the railway and the lighting departments. The 
equivalent number of 8 c.p. lamps which they were supplying on April 1 
last year was 32, C00, and at end of February last 45,000, and there was 
little doubt that it had reached 46,000 on March 31, the end of their financial 
year. Though not in possession of the full details of the past financial year, 
he thought that the gross earnings would amount to $200,000 (approximately 
240, O00), compared with £33,000 in 1898. The works undertaken with the 
proceedsof the last issue of preference capital were considerably delayed, owing 
to the difficulty to get orders filled within a reasonable period. The whole of 
the extensions should have been finished by September, 1898, but the 
steam plant at Vancouver City was not completed until about a month 
ago. All the 1898 works and extensions were operating satisfactorily. 
The present plant was sufficient for their summer months’ load, but the 
demand for lighting was steadily growing, and more electric plant was 
also wanted for the railway. Provision having been previously made for 
additional steam power, all that was now required was the actual electric 
lighting machinery. The expenditure necessary to enable them to meet 
the demands of the coming winter was calculated at about £16,000. 
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DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIC TRACTION CO. 
(LTD.)—The directors’ report for the year to Dec. 31 states that the 
electrical equipment of the lnes was «fficially inspected on July 25 last, 
and the lines have been worked electrically since that date. During the 
year £53,968. 88. 11d. has been expended on electrical equipment, and this 
account has now reached £83,308. 8s. 11d., of which £71,173. Os. 4d. is 
owing to the British Electric Traction Co. The directors propose to issue 
the balance of unissued 8,211 ordinary and 19,575 preference shares of £5 
each in order to discharge this amount, and to provide capital for the com- 
pletion of the Dudley light railways which are now in course of construc- 
tion and wil), it is hoped, be opened for traffic during the summer. The 
total revenue amounted to £11,504. 16s. 2d. and the total expenditure to 
£7,195. 158. Id., leaving a net profit of £4,309. Os. 11d., which, added to 
£919. 8s. 8d. brought forward, makes a total of £5,228. 9s. 7d. available 
for distribution. The directors propose that thia amount should be applied 
as follows: Dividend on the 5 per cent. cumulative preference shares to 
Dec. 51, £146. 5s. ; dividend at the rate of 3 per cent. per annum on the 
ordinary shares for the year, £1,768. 7ə. ; depreciation, £1,000 ; forward 
£2,513. 178. 7d. The depreciation fund now amounts to £6,079. Cs. 8d. 
An agreement has been entered into with the British Electric Traction Co. 
whereby that company agrees to transfer to this company the whole of 
the lines to be authorised by the Dudley Light Railways (Extensions) 
Order, 1899, when constructed, for C28, 500. The agreement aleo secures 
to this company the right to work the Kinver light railways for a period 
of two years on the basis of actual cost, plus a clear profit of 10 per cent. 


KIDDERMINSTER AND DISTRICT ELECTRIC LIGHTING AND TRACTION 
CO. (LTD.) —The report of the directors for the period from July 27 to 
Dec. 31, 1899, is issued. The prospectus of the company was issued in 
July, 1899, and 3, 000 ordinary shares and 3,000 5 per cent. cumulative 
preference shares of £10 each were allotted. The total capital expenditure 
at Dec. 31, on account of buildings and plant for electric lighting was 
£6,676. 153. 1d. The compavy hold 5,600 shares of £10 each of the 
Kidderminster and Stourport Electric Tramway Co. out of 5,720 shares 
issued, and had paid £22,400 on account of calls at Dec. 31. The gross 
profite, including the amount receivable from the Kidderminster and 
Stourport Co. for dividend amount to £1,558. 143. 11d., and after 
deducting expenses there remains a net profit of £1,458. 9s. dd. The 
directors propose the payment of the dividend on the cumulative 
preference shares to Dec. 51 (ab:orbiog £312. 10s ), and to carry forward 
£1,145. 19s. 4d. The net profits in respect of the tramways amounted to 
£2,165. 14s. 11d., and this amount has been applied as follows: Dividend 
of 58. 6d. per share on 5,720 shares, £1,575 ; depreciation, £500 ; carried 
forward, £92. 14s. 11d. The number of miles of tramways open is: route 
miles, 4m. Af. 7ch. ; and the number of passengera carried was 753,500. 
The work of installing the electric lighting plant is well in hand, and the 
directors hope to be able to commence a supply of current during the 
summer, 


PARIS GENERAL OMNIBUS CO.—At the recent annual meeting of this 
company it was announced that the net profit for 1899 amounted to 
£510,925, and a dividend of 65f. per share, or at the rate of 13 per cent., 
. waa paid. The company's concession from the Municipal Council of Paris 
expires iu 1910, and the municipality has resolved not to renew it, but to 
municipalise the undertaking, the company being required to hand over 
&t cost price, to be settled by expert valuation, and without any compen- 
tation whatever for goodwill, the whole of its rolling stock, material and 
cattle, either to the city or to any new concessionaire appointed by the 
Municipal Council. The company was formed in 1855, with a capital of 
17 million francs (£6E0,000), but the present capital represents about 
£2,680,000. "The company has recently been authorised to issue a further 
25 million francs of debentures to enable it to subatitute mechanical trac- 
tion for its horse traction lines. The company at the present time works 
27 horse and nine mechanical (electric, compressed air and steam) linee, and 
48 lines of horse-drawn omnibuses. Of the nine mechanical traction tram 
lines six are at present worked at a profit and three at a loss. The company 
i3 bound by its agreement with the municipality to keep all the services run- 
ning. The routes cover a length of 120 miles in all. 'The experience of 
the company so far is that although the cost per mile run of mechanical 
is greater than with animal traction, the receipts are higher, owing to the 
public preference for mechanical traction. The company bas therefore 
decided to gradually abolish horse traction for both omnibuses and tram- 
cars in favour of mechanical (priucipally electric) traction. The conditions 
under which the company works its lines are said to be very onerous 
owing to the exactions of the Paris municipal authorities, 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


HATTERSLEY BROTHERS (LTD.) — This company was registered on 
April 9 with a capital of £50,000, iu £1 shares, to acquire the business 
carried on under the st) le of Hattersley Brothers and Co, and to carry 
on the business of electrical and general engineers, founders, &c. 


ERNEST HUTTON AND CO. (LTD )—This company was registered on 
10th inst. with a nominal capital of £5,000 in £1 shares, to carry on the 
business of electricians, electrical, mechanical and general engineers and 
contractors, and manufacturers of and dealers in electrical apparatus of 
all kinds, The subscribers are John E. Hutton, electrical engineer, W. Lock- 
wood, W. Fowle, G. F. Williamson, W. G. Jackson, A. H, Curtis, electrical 
epginecr, and W. George Hornsey. 


MOTOR MANUFACTURING CO., LTD.—This company was registered on 
March 29 with a capital of £200,000 in £1 shares, to acquire and carry 
on the businesses of manufacturers of and dealers in electrical meters, 
plant. machinery, &c. ; producera and suppliers of electricity for the pur- 
poses of light, heat or power; manufacturers of and dealers in lamps, 
fittings, and electrical apparatus of every description. 

WALSH, ASQUITH AND CO. (LTD.)—This company was registered on 
April 6, with a capital of £50,000 in £1 shares, t» carry on at Shay-lane, 
Holmfield, the business of mechanical and electrical engineere, machinists, 
&c. "The directors are Fred. Walsh and W. G. Asquith, 


EASTERN TELEGRAPH CO. (LTD.)—The annual return to Feb. 8 gives 
the capital as £6,000,000, divided into £4,000,000 ordinary and £2,000,000 
preference stock, of which £5,829,578 has been taken up and peid in full. 


— 


CITY NOTES. 


— 


MEMORANDA.—Bank rate 4 per cent. (since Jan. 25, 1900). Price of 
silver 273d. per os. (April 19). Consols (22 per cent.) 101—101} for 
money, 101 ff —101 76 for account; 24 per cent. 98—98} (April 19). 
Stock Exchange Settling Day: Consols, May 4; Stocks and Shares 
Continuation Days, April 25 and May 14; Ticket Days, April 26 and 
May 15; Pay Days, April 27 and May 16; Mining Share Carry-over Days, 
April 24 and May 11. 


BABCOCK AND WILCOX (LTD.)—4A meeting will be held at 147, Queen 
Victoria-street, London, E.C., on 27th inst., for confirming the resolutions 
recently passed for winding up the company for reconstruction purposes. 


BELL'S ASBESTOS CO. (LTD.)—The net profit for 1699 was £9,046, 
and, with £2,073 from 1898, there was a balance of £11,119 available. The 
directors recommend a dividend at the rate of 6 cent. per annum, to 
place £2,500 to reserve, and to carry forward £1,419. The law suit with 
the H. W. Johns Manufacturing Co. of New York, has, it is stated, been 
eettled in the interests of Bell's Asbestos Co. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.)—The 
annual meeting of this company was recently held at Bromley. The 
directors’ report stated that the profit for the ycar amounted to 
£1,099. 12s. 14d., and a dividend at the rate of 23 per cent. was recom- 
mended. The demand for current had largely exceeded anticipations, and 
consequently an increase of capital had become necessary. On the motion 
of the chairman (Mr. F. E. Gripper) the report was adopted, and resolu- 
tions, increasing the capital from £20,000 to E50, 000, and authorising a 
further issue of 5 per cent. debentures to the extent of £10,000, were 
past ed. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
‘LTD.)—-It is notified that the balance of this company’s 5 per cent. Aus- 
tralian Government subsidy debentures (553 in number) will be paid off at 
par on July 2 by Messrs. Barclay and Co., 54, Lombard-street, E. C. The 
fifty-third half-yearly meeting of the company takes place at Winchester 
House, Old Broad.street, E.C., on Wednesday, April 25, at 2.50 p.m., and 
notice is given that the register of transfers will becloced from 18th to 25th 
inst. inclusive. 


ELEKTRICITAT8 ACTIEN GESELLSCHAFT VORM.SCHUCKERT AND CO.— 
The dividend for the year ended March 31 is the same as last year 
(15 per cent.). 


EL CREDITO INDUSTRIAL GIJONES OF GIJON.—This new company 
has recently been formed in Spain to take over the Gijon Gas and Electric 
Works, and will undertake the construction of narrow-gauge mineral rail- 
ways and the exploiting of electric tramway concessions. The company 
has purchased English patent rights for new methods in the manufacture 
of caustic soda, and is about to put down plant and apparatus in connection 
with these works. 


GREAT NORTHERN TELEGRAPH Co. (LTD.)— The revenue account of 
this company for 1899 shows total traffic receipts of £433,573, and after 
deducting loss on exchange (£20,698) the net amount was £412,875. After 
taking into account interest, &c., and £61,117 from the previous year, the 
total amount available for distribution is £486,525. The expenses came to 
£87,010, and after paying debenture interest and interim dividend, the 
directors recommend the pay ment of a final dividend of 15e. per share, the 
transfer of £138,889 to reserve and renewal fund, £5,556 to staff pension 
fund, and the allocation of £1,500 for directors' remuneration ; the balance 
(£64,319) is carried forward. 


MUNICIPAL ISSUE.—The Newport (Mon.) Corporation are making an 
issue of £300,000 three per cent. redeemable stock at £97 per cent., for 
electric lighting, tramway construction and other works. Tenders to 
National Provincial Bank of England, 112, Bishopsgate-street, London, 
E.C., by 24th inst. 

SOCIETE BELGE D'ELECTRICITE. —U nder this designation a branch of 
the A.E.G. of Berlin has been formed in Bruesels, with a share capital of 
1,€00,000fr. 

SUBMARINE CABLES TRUST.—The trustees notify that, in accordance 
with the terms of the trust deed, 27 certificates will Le redeemed from 
the surplus funds by a drawing to take place on Friday next, 27th inst., 
at noon, at the offices, 186, Winchester House, Old Broad-street, London, 
E.C., for payment at £120 per certificate by Mesers. Glyn, Mills and Co. 
67, Lombard-street, London, E.C, i 
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WESTERN UNION TELEGRAPH CO. — This company have issued their 


report for the quarter ended Mar. 31, 1900. The following statement 


exhibits the condition of the company at the close of the quarter ended Dec. 


STOCK EXCHANGE NOTICES.— Application has been made to the Stcck 
Exchange committee to appoint a special settling day in and to grant a 


quotation to the further issue of £150,000 5 per cent. perpetual debenture 


31, 1899 :— stock of the British Electric Traction Co. Ud. ) The committee has 
Surplus Oct. 1, 1899, as per last quarterly ron $8,292,383 16 ordered £75,000 44 per cent. first mortgage debenture steck of Edmund- 
Net revenues, quarter ended Dec. 51, 1899 ............ 1, 579, 486 85 son's Electricity Corporation (Ltd.) to be quoted in the Official List, and 

5 application has also been made to the committee to appoint a special settling 
$9,871,870 01 day in aud to grant a quotation to the further issue of 20,000 ordinary 
From which deducting for— fully-paid £10 shares (Nos. 100,001 to 120,000) of the City of London 
Dividend of 14 per cent. paid Jan. 15 ... $1,216,996 25 Electric Lighting Co. Lid. ). 
Interest on bonded debt. ...... 224,120 15 ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
$1,441,116 40 
Left a surplus Jan. 1, 1900, of . . . . . . . .. . .. .. . . $8,430,753 61 ia Week | 8 | mo | Nọ | 19mm. 
The net revenues of the quarter ending Mar. 31, ended or Dec. „eke Amount | o Ino. 
based upon nearly completed returns for January, LU NEED 
partial returns for February, and estimating the 1900 £ £ £ | 
business for March, were about —À . 1,250,000 00 * Birmingham Tramways Apl 14 | 4,254'+ 389 15 59,768 e 2894 
9 9 — 
From which appropriating for— Blackpool n e 266 15| 2767 = 5 
ee oe »0906090090069052202*06908080 0 1 od Brisbane Trams rus Feb. 28 1,883 i + 576 22 | 45,907 T. 15,809 
in ing unde 90000000000 „ „ 6 — 234 111 15 * Bristol Trams & Apl. 13 3,034 '4 491 15 | 59,118 '+ 611 
? Buenos Ayres& Be o] Mar.18 | 2,575 ＋ 145) 11 . 25,857 + 5,356 
$9,446,642 46 City & South London Ry.| Apl. 15 | 1,159 |-- 108| 15. 18,477 |+ 2,212 
L ) 1 ! : — 
It requires for a dividend of 1] per cent. on capital Dover Corporation ...... „» 14| 210+ 58 2 „ 570 45 
m ed bout 1 216 997 00 Dublin United ............ » 13 3, 995 | + 1 ,520 15. 45, 780 ] +7527 
stock 188U 7 a u @vesceece 9e.5900200026820900090900959€ ecoa ee 9 9 ane Southern Dist.. fe » n 1.168 H '593 i 10, 583 ! 
: : š - lasgow Corporation ... 14 | 9030 4 747 NETT 
gares which leaves a surplus, after paying divi- $3,229,635 46 | "Liverpool Corporation... „ 7 7,178 ＋ 143 j^ 93 800 4 10,761 
en OÍ ùͥ l „„ otocvoocccoeteveoe Liverpool Overhead Riy: " 15 1,351 | € 53 15. 20, 805 | + 702 
In view of the preceding statements, the committee recommend that a | Sheffield Tramways .... „ 15 2,051 ＋ 892| 15 27,578 + 8,616 
dividend of 1} per cent. m "ak capital stock of the company be declared | *South Staffs. Trams. » 13 671'4- 56) 15 9,176 — 
ELECTRICAL COMPANIES’ SHARE LIST. 
P Prioe , Ra B D 
1 ANDUNT DIET | NAMB. | Wixx's P Parca, Wednesday, | Cxwr. Drvipzxp Dux, Dvamo Erour Davs 
* | Smarr. | DEND. AruiL 10. April 18. | Yunpr». Enpine ArRIL 18. 
i id sonipes £ 8. d. Highest | Lowest 
£110,900 100 4X African Direct Telegraph 4% Mort. Deb. Vers 100 104 100 104 817 4 9 and July...... EN "" 
26, 10 T WEE Tore. CCC 3 4 8 4 ove December... - soe 
£125,000 100 b eran t. Debentures —— — 85 90 85 90 5111 eee — 
£875,520| Stock | 16/0 | An 8 can. .. . . V ...Xd| 65 68 639 36 5 9 9 | Feb., May, Aug., Nov. 164 io 
062,340 | Btock 50% to Pra 0 0 5o xd nej 1173 116 116 5 8 6 * :: 116 115j 
062,240 | Btock 2700 Do. Deferred. 327 ðĩõVDo — 14 16 14} 15 900 ni 111 14!; 
$10,000,000| $100 $1 Commercial Cable Capital Stock ........................... 166 176 165 176 411 5 | Jan., Apr., July, Oct. zi ss 
21,563,078 | Stock Y * Do. 4 per Cent. Debenture Stook ................. 102 104 103 104 817 0 b A 1031 103) 
16,000 10 8 | Cube Submarine Ordinary .. ... . .. ... 9 10 9 10 8 0 0 | Februaryand August — 10 93 
6,000 10 10/0 Do. Preference 10 per Cant, .................... . 19 20 19 20 6 00 - - va eee 
12,981 5. 2/0 Direct 8 GAlnniinnnn 4 5 4 6 4 0 O | April and October...... oes vee 
000 6 b Do 10 per Cent. ulative Preference ...... 9 10 9 10 500 s " es es 
£30,000 50 1 4} per Cent. Debentures „ 101% 105% | 101% 106% | 4 5 9 | Jan and July. ps 
60,710 20 3,0 bie United States Oable ............... eerte lg 12 111 12} | 614 8 Jan., Apr., July, Got. 123 113 
£120,000 100 X | Direct West India Cable 437 Reg. Deb. (red.) 100 103 10) 103 4 8 0 June a say a - 
000,000 | Btock b Eastern Ordinary ...... ......sccscccccse coe o oe . eoe tet ces 162 157 151 156 4 9 9 | Jan., Apr., July, Oot. 164 153 
£1,795,000 | Stock 3% Do. & per Cent. Preference Stock ............ xd} 98 101 98 101 39 8 991 983 
£1,432,268 | Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (red.) 115 120 116 120 8 7 8 | May and November .. š: SN TT 
250,000 10 2/6 5 0 ĩͤ K 18 16} | 16 16} 4 410 8 5 Jul rics 16} 16 5, 
£320,000 | Stock 4% Do. 1 per Cent. Debenture Stock eee eee 118 120 118 120 8 6 8 - ove 
£6,700 100 6% |* Do 5 (Austin. Gov. Sub.) Deb. 1000 (reg.). 100 108 100 108 41 1 January erg jus ee T - 
£26,600 100 6 Do. rts d MEET 109 108 100 108 417 1 oes eee 
£300,000 100 4 "Eastern ed 8. African 47; Mort. Deb. * . 100 103 100 103 318 5 | Febru and August oes eee 
£200,000 26 4% 4 per Cent. Mauritius Bub. "Debe. red.) ..| 101% 104% 101% 104% 8 16 10 | May and November.. T see 
180,227 10 1/9 Globe Te pad Hy 12 nf 13 4 7 6 Jan., Apr., July, Oct. 11 11% 
190,042 10 3/0 Do. 6 per Cent. Preferenoo secs, l5] 16 1 16 $15 0 15 15] 
150,000 10 5/0 | Great Northern of Copenhagen . . . 83 85 83 85 811 5 January and July iive es ove 
£86,300 100 H% | Halifax & Bermuda Cable 447 1st Mort. Deb. (red.) . 100 108 100 103 480 ess ose 
17,000 25 12/8 | Indo-European.................. eene . .. . . hte .. tone 54 58 b4 58 4 6 2 | May and November ... ove oe 
£100,000 100 6% London Platino- Brasilian 6 per Cent. Debs., 1904 ...| 105 108 105 108 511 7 | Maroh and September <a ies 
E100, 000 100 4% | Pacific & European Tel. 4% Guar. Debs. (red.) 102 106 102 105 916 9 June and December... - m 
11,839 8 40 | BénUéE/B.; i. oscouc dss ccasenssssack tovonsesathossssecciancateocss 7 8 7 8 & 0 0 | April and Ootober...... i is 
3,381 |£100 Oert.| 6% Submarine Cables apr Vie pue k ee Uo as ——— E xd 136 131 12% 129 413 0 - tee 
15,609 10 dee West npn e 2 3} * 3 4 9 3 | December and Jul . . 
200,000 100 6% Do. 5 per Cent. N (rod.) e 97 100 98 101 6 0 4 | Marchand Septem " — 
80,008 24 "S West Coast of America eeereeeeeee recreo nono è 1 i 1 veg ER ivi sis 
160, 000 100 4% * Do.  4perCent.Debentures ................. 100 108 100 108 813 7 | January and July...... PUN - 
88,921 10 . | West India and Panama . . eno m 1 1 sis May and Novem 1} das 
84,668 10 6/0 Do. ò per Cent. lst Preference ........... — —Á of af of af 6 3 1 - 35 94 i 
4,069 10 6/0 Do. s per Cent. 2nd Preferenoe .............. — 7 8 7 8 710 0 aa - 
£80,000 100 6% |" Do. 6 per Oent. Debentures . 104 107 104 107 413 6 January and J uly...... s ove 
£889,731 | Stock 4% Western & PH AD 4 per Oent.Debenture Stock . 100 104 100 104 31611 | June and December... sis "T 
.207, 10 8/0 „Western Telegraph (late Brasilian Submarine) ...... l4 18 14 18 413 4 | Mar., June, Oct., ait ui 14$ 
£76,000 100 5% Do. ð per t. Debs. (2nd Series, 1900) ......| 106 100 105 108 41310 | June and December...| 105 eee 
TELEPHONES. 
44,000 £5 3/0 | Chili Telephone (fully paid) ...................... 6e 3 8 2 3 618 4 August . — - - 
224,850 10s. 0/1} | Consolidated Telephone Const. & "Manufacturing . ses t i 415 3 [July . . . — - soe 
72,680 1 21 Monte Video Telephone Ordinary ..... RUNS ree i | 5 0 0 November se ése 
96,492 1 10 Do. 5 per Cent. Preference ............... eren l 1 600 ” E "m 
490,000 5 Nee,, khi Ciéo Eeussvevt eveua ei vépacu itn b 5} 5 b} 5 14 3 | February and August bru eos 
15,000 10 6/0 Do. 6 per Cent. Cumulative lst Preference ..| 14 16 14 18 40 0 " m iss - 
15,000 10 0/0 Do. ò per Cent. Cumulative . ..| 14 15 14 15 400 55 55 dis see 
250,000 8 2/6 Do. 6 per Cent. Non-Cumulative 3rd Pref, . 53 5} 53 53 4 10 11 » - as 
2, O0, 000 Stock are * Do.  Debenture Stock 3} per Oent. (red.) 97 100 9; 100 810 0 | June and December 97$ vés 
171,504 1 eee hes Co S eoa Pe eeu Suo user CHE eren — l 1 5 0 0 | April and October...... T eT 
$8,000 $ 6 United River Plate 9$9952200909900000925929099002000800000009000040* d 5 d 5 7 2 10 SOG coevegenelelcnaveners ee s.o 
16,639 5 95 Do. 57% Oumulative Preference . . . . . . . 5 5 415 3 June and December í sau 
: £179,947 | Stock Do. 8 per Cent. Debentare Stock (red.) ... ww] 108 106 109 100 414 4 " sb " - 
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ELECTRICAL COMPANIES’ SHARE LIST. 
P Amount | LAST PREVIOUS Price RATE PER Business Done 
—— or Drvi- | NAME, Weex’s Purcr, gig, Oxxr. Drvrpzxp Don. Dunixvo Eidur Days 
, SHARE. | DEND. APRIL 10. April 18. Yrecpep. Enpixa APRIL 18, 
ELECTRICITY SUPPLY COMPANIES. £s.d Highest | Lowest 
100,000 1 TH Bl'ckh'th & Gr'nw'ch D'st'c Lt. Ord. (fully pd.) ! — el e >is 
6,000 10 10,0 Bournemouth and Poole Elec. pom Ori seen? $e 11 12 11 12 311 3 us net 05 
6,000 10 4/6 Do. 44 Cent. Cumulative Pref. ............... 10 11 10 11 4110 - 2 eee 
19,661 5 3/6 | Brompton z ensington Electricity Supply - 7 8 7 8 315 0 946 7i - 
12,000 5 3/6 Do. 7 per Cent. Preference ................ — 8} 9k 8i 74 313 8 | Marchand September A ink 
20,000 5 bos Calcutta Elec. Supply Ordinar ry (fally paid) ed 7 7k 7 7 et 55 7} SH 
50,000 5 5/0 | Charing Cross & Strand Electricity Supply Corp. ... 410) 9 103 4 5 9 | February and August 10; as 
20,000 5 2/3 Do. per Cent. Preference ........................ 53 6 6 815 0 $e P u$s € 
34,000 5 3/6 | Chelsea Elecirioit per Janz 55 Ordiuary .. Si 6} 7i 6 7% Kd Uv | EON asrnane T vee 
£150,000 | Stock 44% |* Do. ture Stock (red.) — 103 111 208 111 4 2 2 June and December... 110 ons 
$1,200,000 | $1,000 5% Chicago e. letMort. 5% 80 yr.Gold Bonds red. )..| 100 110 100 110 41011 | Apriland October...... of i» 
60,000 1 8/0 EN of — Electric Lighting Ord. .. cen! ap 14 10 11 812 9 | February and August 560 ien 
40,000 10 67 che Cent. Cumulative Pref. . ANE. 13 13^. 1S 412 4 January and July...... * - 
£100,000 | Stock 52 * Do. 5 per Cent. Debenture Stock (red. . ww MS ME 122 137 818 9 | June and December .. eda 5i 
40,000 10 8/) | County of London and Brush Prov. Ordinary ......... 9 10 9 10 3815 2 T vas 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference 1 13 12 13 4 811 | Marchand September 13} 13} 
£200,000 | Stock - 44% Do. -44% Deb. Stock Certa. p (red.) cont A 115 109 112 4 0 11 — 1116 1.0 
15,000 104 Kensington and Knightsbrid bebe e 12 133 124 13] 416 T 185 iae 
10,000 5 6% Do. + 6 per Cont. Ist Pre — ebe wee 7 74 7 74 4 0 0 | January and July...... ee - 
110,000 3 ode London — Supply Ordinary. . . lk 2 1 2 an eve 925 is 
48,050 5 3/0 Do, 6 per Cent. Preference . PFN 4} 44 4 4} 6 6 4 e - 
£250,000 | Stock 4% Do. 4 per Cent. lst Mortgage Debentures ess| 100 102 100 103 319 3 | Mar. , June, Bept., Dec. s P3 
85,000 10 5/0 128. Elec. Supply . 58654 133 141 131 14 8 9 0 April and October...... 14, 13} 
£220,000 | Stock 447 Do o. 4} per Cent. Deb. Stock First Mort scl H4. 1M 111 117 31611 June and December ... ; H 
£125,000 | Stock 24/8 Do. 2 pe er Cent. Mort. Dab. Stock . * e 93 98 96 ^ $93 3 11 10 eve ove s 
6,452 10 8/0 | Notting Hill Electric Ordinary .......... e 16} 15 16% 4 410 | MATON. oen " - 
10,000 5 5/0 | Oxford Electric Ordinary  ........... PRX 6 7 6 7 811 5 " - 588 
300,000 1 87 c i i 10 13 4 eee ese ose 
£130,070 | Stock 5% River Plate El. Lt. & Tr’ct’n, Ltd., 57 Ist Mor. Deb. oe 75 85 75 85 518 0 - - ses 
150, $100 $2 Royal Electric Company of Montreal Shares ..... = 170 19) 170 190 442 ove * eve 
£123,200 100 44% |* o. 4 per Cent. Ist Mortgage omnei ipaq 103 105 103 105 4 5 9 April and October...... m » 
40,020 5 9/6 | Rt. Tene and Pall Mall Electric Ordinary ..... 14 15 144 154 413 7 | February and August 15,3 114 
20,000 5 3/6 Do. er Cent. Preference aks 8 9 8k 94 313 8 " - 158 Pv» 
12,000 5 az Smithfield | arkets Electric Supply Ordinary .. — 2 2 21 21 =F eee F - 
450,000 Stock -e Do. 4% Debentures... 85 95 85 95 T F és * 
65,000 5 5 South London Electric Supply Ordinary (rally paid) 4 4} í 4} A — — ets 
79,900 5 8/0 | Westminster Electric Supply Ordinary 5 a% 16 15 16 4 1 $ | Marchand September 15}3 15,4 
ELECTRIC MANUFACTURING &o. COMP Ni 
125,000 1 71d. | Aron Electricity Meter 6 per Cent. Cum. PA EN i 5 6 17 2 e "s e 
88 A „ | British Electric Works Co. , Ordinary — Sd. 1 ; ve vee aoe d: 
, e 5 per Cent. Cumulative Pre erence ......... m vee -— "Ys 
,000 100 41Z Do. First Mortgage Debentures . . 99 101 99 101 axe ese 3 * 
40,000 5 15/0 | British Insulated Wire Ordinary ......... seess Wai ui 4 11 12 12 14 —— vse e 
137,500 5 3/0 p; Wa per Cent. Preference . 3 : i " : 413 4 — "z wia 
, ses ritis estinghouse 6% reference - PEPEE sqagén auseQ 16 ace soe 5 e 
90,060 2 1/27 | Brush Electrical Engineering .............. 8 of 2 1 2 4 0 0 | September . . ...... "Qa pes 
90,000 2 1/23 Do. 6 per Cent. Pref. Non-C um. . . "uM 2j 23 2] 511 » is se 
£125,000 | Stock 447 Do. 22 r Cent. Perpetual Deb. Stock seed ..| 103 118 103 11$ 919 8 | February and August n ee 
£108,710 | Stock 12/1 |* Do, Debenture Stock (red.) . . . .. 103, 105 10. 105 4 5 9 June and December... .. ve 
20,000 5 5/0 Callender's C Cable Construction Ordidary .... dés» p 153 1 let 416 9 ^" » p? P 
20,000 5 2/6 Do. ö per Cent. Cumulative Preference ......... 5 6 54 6 43 4 = 511 ane 
£90,000 Stock 44% Do. 4h per Cent. lst Mortgage Deb. (red. ) J 112 116 112 116 318 6 November and May see s. wee 
- $00,000 l 0/9} | Castner-Kellner Alkali Co. (fally paid) . . . . . | lk 1g iè l | 515 5 vse 8 — 
£150,000 | Stock 7 Do. 4} ver Cent. First Mort. Deb. (red.) .. 399 192 99 à 12 48 3 sae ees = 
60,000 1 0/7; | Chadburn's Ship Telegraph Ordinary . . . l if 6 6 8 z — 
60,000 1 0/7 Do. 6 per Cent. Cumulative Preference ......... 1 1 5 6 8 seo Ds "e 
32,098 3 1/93 „Crompton and Co. (Nos. 1 to 52,098) . . 3 4 3 4 410 9 | January and July. . us ss 
£100,000 100 5% Do. er Cent. First Mortgage Deb. (red.) . 99 102 99 10? 419 3 ” » i nis 
60,000 1 0/75 | Davis and T mmins 6 per Cent. Cum. Pref............. i 13 E 14 5 6 8 — te "e 
tire ' uae Edison and Swan United (“A“ Shares) (£3 paid) .. A : T ^j : a ^ February and August et e 
, 5 Do. GG DOI) luris vetta $ed 9e 003156 s edaki SEE ege » » = * 
£344,023 Stock 4% Do. CT v Mortgage Deb. Stock (red. )'w 93 905 93 95 4 4 3 June and December .. ese see 
26,100 5/11 | Edmundson's Electric Corporation Ord. (fully pd. 9 — af 5 4 34 514 3 | Half-yearly ............... et en 
112,100 2 1/2¢ | Electric Construction Co. (Limited) . axem 2 2 2 2 416 0 | January and July..... ; : 
25,000 2 2/9; Do. 7 per Cent. Cumulative Preference 21 3t 21 3l e EA i — — 
182,500 | Stock 4% Do. 4 per Cent. lst Mortgage Deb. (red.) ...... 104 — 107 10. — 107. 315 2 | January and July...... os oes 
91,195 1 I Elmore's Patent Copper Depositing ................. pus d : 2 T 8 
30,900 5 110 ! Henley’s Telegraph Works eren e ithaca =e 14 uj 14} 31510 | February and August 13; z 
30,000 5 178 Do- per Cent. Preferance ............ e 5 5 5 bi 318 3 | ” ” 58 $ 
£50,000 | Stock 44% Do. 4 per Cent. Mortgage Deb. Stock (red. )..| 110 114 110 114 3 13 li » ” "i — 
50,000 10 10/0 | India Rubber, Gutta Percha, &c,, Works. 21 21 21 22 4 1110 * ” Hs ias 
£300,000 100 4% Do. 4 per Cent. Ist Mortgage Dab. (rei . 10) 103 109 103 317 6 | Marchand September 23 n 
37,350 12 24/0 | Telegraph Construction and Maintenance ........... 36 49 36 40 4 911 | March and July... . . 374 2 
£150,000 100 4% Do. 4 per Cent. Debenture Bonds, 1909 . 102 105 102 105 316 2 ne 101 e 
2 : oe | po. Manufacturing Ordinary . . . . = 4 10 p^ " r : Á ei . i 
, / 0. 5 per Cen mul e" à 4 N 15 = 
30,000 5 5/0 | Willans ves Got eor Filing 1 zo UNE: . ty 5 
30,000 5 3/0 Do.  6per Cent. Cumulativo Preferencs ......... 7 7 | " " i y 
£100,000| Stock 44% Do. 41 per Cent. Ist Mortgage Debentutes —. 104 106 101 — 106 Bog rH May and November. j ove 
ELECTRIC RAILWAYS. TRAMWAYS, &o. 
12,000 10 10/0 lackpool and Fleetwood Tramway ................. gal AT 18 17 18 4 811 | - "e . 
£167,900 100 5% Brisbane Tramway 5 per Cent. n Te rere 104 106 104 106 414 4 LL ^ . 
50,000 10 8% | Bristol Tramways and Carriage Ordinary ............ 223 23 2 234 3 310 | February and August “ e 
25,000 10 47 Do. Cumulative Preference (£8 paid)  ......... ji R 8 8 . E eve LL 
£100,000 | Stock 47 Do. 4 per Cent. Debentures ...... . . shal 4M 118 117 118 8 8 5 EL n. e 
12,000 10 wei British Columbia Electric Railway 57 Pref.. 10 10} 10 lu} iat . p 3 
30,000 10 9/0 | British Electric Traction Ordinary N os. 1 to 30, 000) 17 18 17 13 3 6 8 EL 1 1 17% 
£15,000 10 p Do. (Nos. 60,001 to 75,000) . . . cnn. lö M 163 17 5 e id : 
50,000 10 6/0 Do. 6% Cum. Pref. (Nos. 39,091 to 60,009) ..| 12} 13 121 13i 41) 7 — 3 13 
£200,000 | Stock 5% | Do. 5 per Cent. Perpet al Dobenturos 24 127 121 127 318 9 e » e 
40,000 5 1/9 | Buenos Ayres & Belgrano 6% “A” Cam. Pref.......... 4i 5A 5 61 Sli $ | * "E e 
27,500 5 ae FFC 8 osi 4 m à 4 5 > * + 
820,000 Stock 5% Do. z 5per Cent. Debentures .........-.- ec ^ 105 108 105 105 412 7 82 1 2 
£120,000 | Stock is jo. 5% 2nd Deb.Sv ksProv.Certs (£573% to be p e J T s Av | sas 
213,553 10 3/0 | Central London Ordinary ......... . . . . „| 1o 10] i 104 2 15 10 June and December ns 104 lo 
£855,000 | Stock 14% | City and South London Balia Con. Ordinary EE 70 67 70 21311 January an J. . . 2 ^4 
87,500 10 .. | Do, (Nos. 22,501 to 60,009) (£5. 103. pald)...... 6 7 6 7 eds A d Si : 
£150,000 | Stock 5% Do, b per Ceat, Perpe:ual Prefsrance GM) «c 149 165 110 145 3 9 0 | January and July... — e 
2,200,000 | Stock 5% Do. (1836). x 132 137 132 137 313 0 4 vee et 
£187,7001| Stock 47 Do. à per Cent. Perpetial Debeature ............ 125 130 125 13) 8 111 | May an | Novem 85 i ave 
20,000 10 8\% |Hmperial Tramways Ordinary ............ «eere E 2 d 22 23 3 6 s | March and Septem one one 
10,000 10 67 f Do. 6 per Cent. Preference isset N 14. 15 l4} 15 317 5 d’Jal ics 18 
£300,000 | Stock | 44% Do. 4k per Cent. Debantaure......... 115 115 113 115 3 17 l1 January an esters ec. * 
30,000 10 1/3 Kidderminster & District E. L. & Tr’ct’ nö% "Pref, » 9, 101 10 103 415 3 May an are Sur T TN 
37,500 10 24% | Liverpool Overhead Railway Ordlnary .. 8; 84 81 84 446 PST and Aug . m 
10,000 10 „ Do.  bperCent. Preference . ——Á( 13. 134 134 135 311 1 T tal rc í 
125,000| Stock 47 Do. 4 per Cent. Debenture . . 100 107 105 107 3 15 4 January Nesse x ' 
21,000 5 c New Genoral Traction Ordinary n Nono 51 it a yd^. Duae * 1 t, 
80,000 5 6/0 | Do. 6 per Ceat. Camulative Preference. $ R 7 did 
4,000 10 „ Oldham, Ashton and Hyde Elec. Tramway Ord....... 16 18 16 13 February ‘and August G Hei 
4,000 10 5/0 Do. 5 por Cent. Preference ...... «eere TAS 103 10 lug 10i 413 0 ” " xd wd. nre 
13,334 10 * , Poiterios Electric Traction We r Nb it n A vig 182 4 Yn | T 2 
20,000 10 5/0 0. 6 per Cent, Cumulative ey Israi | D. at ove 
£510, 000! Stock | 3% Waterloo ani G City Ordinary ...... Gase e ETT LOR 101 101 104 217 8 | Juneand December. 


* In calculating the yleld on this Seca: allowance has b»en made for accrued interest, but not for rede nption, 
t The London Stock Exchange Committee refuses to quote these. 
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